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A new dynamic generation of 
Maxell trapes. 

When Maxell announces an improvement in the quality of its 
tape, you can bet the improvement has to be pretty dynamic. In fact, 
we think our new generation has even gone beyond our own standards 
of superior sound reproduction. 

Take our high level (Cr02) position tape - the UD-XL II. 
Maxell engineers have succeeded in expanding its dynamic range in the 
middle -low frequency range by 1 dB, while also pushing its sensitivity 
by 1 dB in the high frequency range. Then look at our normal position 
UD-XL I, UD and LN tapes - our engineers expanded the dynamic range 
at all frequency points, while also boosting output in the high frequency 
range. The new dynamic range, of course, allows for better music 
reproduction even for LN-type tapes. 

On the UD-XL I and II, we also added an exclusive shell 
stabilizer for significantly improved tape running and track positioning. 

One thing hasn't changed on all Maxell tapes - our functional 
features like 4 -function leader tape, replaceable index labels for UD-XL 
series tapes and Maxell's through -production system - your guarantee of 
quality and superior sound reproduction. 

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 µsec. EQ) 
UD-XL II: High level position (High level bias/70 µsec. EQ) 
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Fo de ails on all Maxell Recording Tape write to Available time length UD-XL : 60, 90 min./UD-XL II: 60, 90 min. 
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min. 

Distributed by... 

HAGEMEYER 

WT126/79 

maxell 
simply excellent 



Registered for posting as a publication - 
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ELECTRONICS 
TODAY 
INTERNATIONAL 

CONTINUING our line of quality audio projects that we started 
with the 'Series 4000' stereo amplifier, this month we have a 

moving -coil cartridge preamp with performance to match the 
commercial jobs from many manufacturers. The Electromyogram 
is completed this month - the fairies at the bottom of the dark- 
room were kind to us ! For those readers who potter with pc 
boards or dabble in darkrooms, we have a universal process timer 
project. It uses an interesting timing technique yet is still simple 
to build and calibrate. 

Spacelab was coming off the drawing board while Skylab was 
capturing the attention of technologists and spacewatchers 
around the world. By the time Skylab was causing numerous 
people some anxiety, Spacelab components were rolling off 
production lines around the world. Our cover story starts on 
page 16. 

A calibrated rope (i.e: knotted at intervals) and 'a lump of 
wood served old sailors well. Modern sailors wouldn't be seen dead 
using a genuine 'log', the electronic variety is all the vogue. Marine 
applications of electronics is the theme of our other feature this 
month; page 24 please. 

Hi-fi can be an expensive hobby - but what hobby isn't ? 

Nevertheless, would you believe you can improve your sound 
without depleting your wallet ? I won't say they're straight- 
forward, but the techniques described in our sound feature can 
make the effort worthwhile. Extended bass is the dream of many 
an audiophile. The technique being explored by many enthusiasts 
and manufacturers is the 'sub -woofer' loudspeaker. Our review 
of the Audio -Pro Ace Bass will open your eyes. Also this month 
we review a recently released amplifier and an unusual direct -drive 
turntable. 

For the computer fan we have a look at Rod Irving's 64K 
RAM board by Central Data and review a new book on Programm- 
ing in Basic. 

Curious about VMOS devices ? Get a close look - our data 
sheet this month gives device characteristics and circuits for the 
CTC range of R F power V F ETs. 

Letters - by popular demand a 'letters to the editor' page has 
been re -introduced. How about writing us some good letters then? 

Get into it - 180 pages of good reading, things to do, news 
and views plus a few good laughs along the way. 

Roger Harrison, Editor 

CoMen 
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pSPACELAB 

Projects 

'Series 4000' moving -coil preamp rt. 
General purpose process timer r 
Danger! -Beryllium Oxide * 
Marine electronics feature 

COVER 
Spacelab is a large-scale co-operative venture 
amongst a number of international agencies 
who are sharing the construction and the 
benefits of the project. Designed as a re -usable 
vehicle, to be carried into orbit aboard the 
space shuttle, its first mission, scheduled for 
the middle of next year, will carry 76 scientific 
and technological experiments. 

Picture from a painting by M. Alvarez, 
courtesy NASA. Design by Ivy Hansen. 

news 
NEWS DIGEST 10 
Pioneer 11's startling discovery; MIDAS - a 
data goldmine; Biomedical Symposium; Inter - 
satellite links; Amplifier modules, position 
vacant. 

COMMUNICATIONS NEWS 82 
Seaphone; Amateur history research; Orbiting 
antenna farms; Air band receivers; Com- 
munications computer; low cost broadband 
antenna; VFETs and more. 

SHORTWAVE LOGGINGS 86 
Norway goes SSB; 1980 World Radio TV 
Handbook; Costa Rica in English; New Arab 
voice planned; Tibet on airl; Surinam returns. 

PRINTOUT 143 
Imagination machine:; Rumours; Anadex 
updated; 6800 ROM/PROM; TRS-80 gets full- 
size floppies; Apple II plus; Computer Faire .. . 

and then some. 

features 
SPACELAB 16 
Detailed report on the scientific goals, the 
experiments end the technology in this unique 
project that is likely to have a profound effect 
on the development of science and technology 
into the next decade. 

ELECTRONICS IN THE 
BOATING BOOM 24 
Ancient mariners used a length of knotted 
string to judge their speed. These days there 
are half a dozen different ways of doing that 
job electronically. Electronics goes down to 
the sea in boats - a report from Les Bell. 

BERYLLIUM 
- HOW DANGEROUS 34 
Beryllium oxide is a compound with many 
applications in electronics - but It's deadly 
if mishandled. Find out what not to dol 

AN AUTOMATIC 
AUDIO EQUALIZER 158 
Description of a novel microprocessor - 
controlled audio equalizer system. 

projects 
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477: "SERIES 4000" MOVING - 
COIL CARTRIDGE PREAMP 40 
The second in our 'Series 4000' line of 
quality audid projects, this preamp is for the 
increasingly popular moving -coil style of 
cartridge and features performance rivalling 
the best commercial units 
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576: ELECTROMYOGRAM Pt. 2 62 
Full construction details for this fascinating 
instrument. 

573: UNIVERSAL PROCESS 
TIMER 55 
This timer has a wide variety of applications - not all of them necessarily in electronics. 

577: GENERAL PURPOSE 
POWER SUPPLY 49 
This dual 12 V supply was designed to suit 
the moving -coil cartridge preamp but has 
many other applications. 

LAB NOTES 69 
The ETI-111 IC Power Supply revisited. A 
reader takes a fresh look at one of our 
popular older projects, revising it to suit 
modern components. 

SHOPAROUND 75 
Where to obtain parts for projects; products 
of special interest to constructors etc. 

KITS FOR PROJECTS 177 

PCB PATTERNS 
Unfortunately, space requirements this month 
did not permit publishing the pcb patterns 
behind a page of blue. 

sound 
SOUND NEWS 93 
Teac's heavy metal; Care for tapes; Concise 
Components; Super -conductivity cables plus 
more new releases, brief news. 

SOUND BRIEFS 98 
Metal tape standards; Super stereo; Class A 
hybrid; Computer -controlled speaker; Tax on 
tape. 

IMPROVE YOUR SOUND WITHOUT 
DEPLETING YOUR WALLET 102 
Improve the dynamic range, depth and 
definition of your system by careful 
adjustment of your cartridge and arm - by 
Allen Wright and Rowan McCombe of Audio - 
lab. 

THE NEXT REVOLUTION 110 
Digital recording techniques offer considerable 
improvements over existing analog techniques. 
An overview of what it's all about. 

AUDIO -PRO SUB -WOOFER 118 
An amazing performer in a small black box. 
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AUDIO REFLEX ARA 665 
STEREO AMPLIFIER 126 
A conventionally -styled, reasonably -priced 
amplifier offering good performance. 

SANYO TP929 DIRECT -DRIVE 
TURNTABLE 134 
This turntable features a 120 -pole linear 
motor where the platter is the rotor. Good 
performer, too. 

general 
64K RAM BOARD REVIEW 153 
The Central Data 64K Ram Board, marketed 
here by Rod Irving Electronics offers bíg 
memory expansion for S-100 system owners. 

WHAT TO DO WITH YOUR 
MICROCOMPUTER? 164 
Some thoughts on what to do with your 
machine now that you know it intimately. 

LETTERS 7 
We have re -introduced a readers' letters page, 
by popular demand. 

MEET THE STAFF 37 
Two more of the 'back room boys' this 
month. The brains behind those great 
projects. 

IDEAS FOR EXPERIMENTERS 77 
Three solid pages of everything from a 640 
VDU mod. to a TV advert blanker) 

DATA SHEET 90 
VMOS RF power devices have distinct 
advantages. This month we list data on the 
CTC range of 25, 50 and 100 watt devices, 
circuits included. 

IONOSPHERIC PREDICTIONS 89 
The DX is performing nicely, thanks to a 

well-mannered ionosphere. 

BOOK REVIEW 169 
A recent publication on Programming in 
BASIC. 

ETI SERVICES 6 
Where to find us; how to obtain back issues 
and photostats, subscriptions and microfilm. 
How and where to make enquiries. 

MINI -MART 172 

BLOOD PRESSURE KIT OFFER 73 

next month 

.s. 

,, 

VIDEO CASSETTE RECORDERS 
A comprehensive report on the machines 
available, how the various systems work and 
what they will do. 

THE DAEDALUS PROJECT 
Fascinating report on a detailed study of 
feasibility of building and launching an 
unmanned interstellar probe. 

á .. ó 

ALTEC MODEL 15 
STUDIO MONITORS 
Review of an innovative set of speakers fea- 
turing an interesting "Tangerine radial phase 
plug" in a horn driver. 

Z-80 S-100 CPU 
That cryptic little lot will set the computer 
enthusiasts collective pulses racing. 

At last it has arrived I - the central pro- 
cessing unit to go with the ETI S-100 com- 
puter projects. Another beauty from David 
Griffiths - of 640 VDU fame. 

COMING SOON 
Another metal detector. Our last one was 
(still isl) very popular, this is one to beat 
them all. Guitar practice amplifier - play to 
your heart's content without annoying the 
neighbours, features mains or 12V operation. 

Although these articles are in an advanced state 
of preparation circumstances may affect the 
final content. However, we will make every 
attempt to include all features mentioned here. 
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Dear Sir 
May I congratulate the magazine on 

its new format (June issue). I was very 
pleased to see the hi-fi reviews and the 
feature articles on computers in parti- 
cular, also naturally the projects and 
enlarged ideas for experimenters pages. 

Your rival magazine had better watch 
out. 

A Greco 
Clayton, Vic 

Dear ETI and Dindy 
Please find enclosed my second order 

for cassette tapes (No. 1 was $300 +). I 

would like to say thanks for the speedy 
service on my first order and thanks to 
ETI for offering such a good product in 
the magazine that has become a catch 
phrase ín any electronic business - 
household or group. 

It is good to see such quality in an 
Australian produced magazine. The 
projects cover a wide spectrum of inter- 
ests and the technical articles are well 
researched and well explained. 

Once again thanks to ETI and to 
Dindy for this really marvellous offer. 

Matthew Howard 
St. Ives, NSW 

Dear Sir 
After publication of your project 

No. 725 (SSB Generator), I for one 
would be very interested to see a com- 
plete SSB Transmitter design for 80 M 

published. Incorporation of a VFO 
would be desirable. A multiband unit 
woúld be nice also but maybe that's 
asking too much. 

Other amateurs and novices I know 
have shown intense interest in the gen- 
erator,so I'm sure it would be a welcome 
project overall. 

T Dalziell 
Wanniassa, ACT 

Dear Sir 
The new format is excellent, and I 

appreciate your broadening the mag to 
include such things as the flyby reports, 
etc. I also like the sectioning into the 
appropriate subject areas. 

My personal interest is audio, and I 

thought you may like some reader feed- 
back. 

I intend building a very high quality 
preamp with a low output impedance 
(10052) - but whether it will interface 
with your unit or not I don't know. 
Please, how about full specs. 

You've made a good start in audio 

with your new amp - but how do you 
follow it up and keep the thing alive? 
I've a few suggestions - how about 
"Project Audio" continuous extension 
of your design. It really should have 
been obvious that it's a little like a shag 
on a rock - it doesn't interface either 
with your equalizer (what a waste - 
how else would you control a high 
quality amp) - nor is it powerful 
enough to run your top quality TL 
speaker (min. 75 W!) - so how about 
some extensions, e.g. can the amp de- 
liver 75 W or more (reading the specs 

for the output transistors, don't under- 
stand why not - could you explain?) 
- you suggest that they could be 
paralleled. Why don't you do it and 
check. (I'd imagine a resistor value 
would have to be changed) - and 
show how.two can be coupled out of 
phase to give 200 W. 

How about using the LED VU meter 
to show not only output power but the 
tone control input as well so that they 
can be attenuated to give optimum 
strength (it could be switchable)? 

How about upgrading your active 
crossover to use better more modern 
components (the 4136 for example!). 
I've noticed that many companies have 

brought out upgraded substitutes for 
common ICs - how about some info on 

them so that existing (and.aging) units 
can be upgraded. 

Finally (thank God, I hear you cry!) 
how about letters and advice (including 
small project changes, e.g. a buffer for 
your power amp to make it a bit more 
useful). 

I hope this lot is food for thought - 
good luck and keep up the good work 
(yes, you do plenty, but I don't feel the 
need to change it). 

Ian Catt 
Baulkham Hills, NSW 

Dear Mr Catt 
I'm glad you like the new format and 

presentation. With regard to the ETI 
470 60W audio amp modules, the input 
impedance is close to 100 ohms. To 

successfully drive these modules and 
achieve the amplification 'accuracy' 
attainable, the source impedance should 
be one -tenth to one -twentieth the input 
impedance, i.e. 5 to 10 ohms. 

Personally, as much as possible, l try 
to adhere to the principle 'do it properly 
or not at all'. In magazine publishing, it 
is not always possible - disasters do 
occur and articles have to be replaced 

last minute - but we are working 
towards improving the editorial material 
presented in ETI. 

With regard to the 'Series 4000' 
amplifier project, it is being followed 
up. This issue includes the 'Series 4000 
moving coil cartridge preamp'. The ob- 
ject was to suggest a group of audio 
components with the title - hence the 
word 'series'. The moving coil preamp 
will be followed by a number of other 
projects - the eventual aim being to 

- present a cohesive set of related audio 
components for home construction. 

We cannot present these projects one 
on top of the other in successive issues. 
Apart from the necessary development 
time required (five months for the 
stereo amp, three months for the moving 
coil preamp, etc.) the individual projects 
need time to gain acceptance - both 
amongst readers and parts suppliers. We 

exist in a symbiotic industry -we 
depend on the parts suppliers to support 
our projects and they depend on us to 
present well -designed, popular projects. 

In summary, I think you can see we 
have spent a lot of time and thought 
very carefully about the many factors 
involved in this series of audio projects. 

The Series 4000 will successfully 
drive transmission line speakers to pain- 
ful levels in many a suburban lounge 
room. Indeed, we have given a demon- 
stration in a very large church -style hall 
at Sydney University with the Series 
4000 driving a pair of Tannoys in a large 
TL enclosure. Sound levels were quite 
adequate. 

Extending the power level of the ETI 
470 60 W module is pot possible as the 
safe -operating area of the output devices 
will be exceeded. Bridging two modules 
can be done, but it is not simple. We 

have this on our list of "things to do". 
As for the VU meter, active crossovers, 
etc., there are only so many hours in a 

day and so many demands on our time 
from enthusiasts with other interests 
we're hard pressed to get as much done 
as we do! 

For a glimmer of hope, an interface/ 
driver for the 60 W module is being 
designed. It will appear ... eventually. 

Here is the "Letters" page!, Ideas 
for Experimenters has already been 
extended and the "Lab Notes" occasional 
Column for such semi -project extensions 
as you suggest was introduced several 
issues back. 

Roger Harrison 
Editor 

ETI October 1979 - 7 



COMPUTER CORNER 
NEW! 
DOT MATRIX 
PRINTER 
Sub.rb line punter Nam. 125 
thmcters per second print speed 
end one line buffer memory. The 
interface Is 8 bit pmellel pendant 
and paper teed is by pin leed method 
Sues 450w a 375d a 1R6h (marl. 
Wight mew 10kg * Uses tneapensive fan- 
torm paper. * Upper and lower tale 
characters * SO columns 

S995.00 
Cm 0.3255 

OWN A TRS-80? 
READ THIS AND SAVE! 
The Dick Smith Mini Dub Sao is 

40% ch.pw then the Toady Desk 

Own and has 14% Weer cgrthy. 
Sec our edrn on peg 24 of 

September Eletlromcc Acancho 
for more waning deeds' 

$379.00ca, 0.323o 

SAVE $20.00 ON TAPE 
READERS! 
B. 9utoD Eopy-to- 
bwld posy tape Cat K-3466 
reader kit for ell 

ompwn *Mhus- 
bit.. Nude $7500! 
NOW / 11mda 
NEW! 
Dick Smith sweet,. here been up -graded. 
Roller" new packaging tells you mar re drferwn - find out for yourself just bow good they really 
oat Toy o couple of thee. Ruddy rapes: better 
Will. Isy ten (types ten Se m.otdl I. abtrn the 
bona. book below' 

I d@ story OR 
cassettes 

- BONUS* 
Bur any ten wette Smith. ..settee. or any +INFRARED Smith cerceitr deck or recorder and receiver 

FREE to copy d Col new book The inside 

ARM on ..... co. Tells you all bout this tncget 
utile recording "drum and how to get the 

best Ioar your tee., and tape recording esmpm.nt 
Also avertable separately Cat 0.6036 0 50e 

GLASS BREAKAGE 
DETECTOR 

.ncrediblel Up-to-the- 
m/note technology give 

protection for shops. offices. 
g nomes, etc. Simply glues on 

window; if glass breaks, it 
:actuates alarm system. Is 
rat affected by tapping or 

N ether sounds; n reacts 
,.only to sound o1 glass actually 

breaking Aporms 25nen 

$29.50 Cat L-5230 

IC INSERTING 
TOOL 

Nos. c the perfect an ie maen 

OIL ICs "had drnq. Spniel 
IC insrio iaa M meta hold. and 

plunge o protect MOS IC. phneet has 

variable pitch W When% i"rtion depths 

A must he the swenosn. haebwet 

product" hie ac ro ac 

$4.95 
Can 7 4640 

STOPWATCH/ 
CLOCK/TORCH 

/ ow thetas no tacos lot 
anyone - even someone like 

Norm - to get involved bsport. 
Nighty accord. lectronk amt 
watch/cluck 'mourn split and 

lop timing. with LCD readout 
Normelly six digit clock with 

e 

m -bosh torch lar map wading. 
c Incredible value, etc Incredible 

$39.50 

S 
SEW 

PROJECTS FO 

0ID10 deluxe alummmm case for 

many types of preiern. Liqurdeted stock G.t 4-2507 
of CB manufacturer- think of the uses! 
rront b Res, panels 

Mounting Meek., 
Speaker hobs 
Newry cub-rmssia 
Cut outs for dropbr, 
meshes meters. etc 

Imbed granary only' 

WATCH THIS SPACE 
month all of WHAT YOU MISSED / AND F 

Each 

outstanding our stores feature a - 'outOW COS7ipecial which is 
while N.B. S 

actual' 

Ooit 
store stocks last. 

ale are strictly Don't miss out! 
1111_ 1111 LAST 

MONTH: 

REAR WIPER 
KIT Normally 539.95; 

reduced 
to S17,90 

Dick Smith 

C60L7d: $1.00 ea. (Cat C3350) 
C-90LN: $2.00 ea. (Cat C-3352) 
CROUDt $2.75 ea. (Cat CeS1S4) 
EVEN LOWER FOR TEN PLUS! 

BARGAIN PACKS: 
Buy your electronic components In booth. and save a fortune on one off prices. Dick Smith component 
packs are ideal for the hobbyist, serviceman, etc, 
and give real savings over one-off prices. 
Computerselected valises - no Junk! 

RESISTOR PACK: 300 roisters. 
wound 60 rater". Grace tales lees $5.9 
than 2c "chi Cat R7010 

GREENCAP CAPACITOR PACK 
Anoth.e Solo.-paobcd ess.stmenr. 

$6.50 Not c lot 01 sini ,ubbuh - 60 
open used greencaps Cat R.7040 

CERAMIC CAPACITOR PACK 
Over 60 of the thou commonly used cA i types. Voltage. no le" than RV, w 
1130 to 0.5.6 values. Cal 6.7050 

TAG TANTALUM CAPACITOR PACK 

SO high geode TAG tantalums. higk 
reliability capacitor.. Limned quwn- 

dty al Om pack avertable Cat R-7060 $4.75 

SAVING 
$22.05 

Cot 1.5050 

$7.95 

AT 
LAST! 

go -anywhere TV antenna - 
for car, house, boat, etc etc. 

You con mount this in vertical or horizontal mode for either 
Polarity transmission- sollis ideal roc e on car... 
Double folded dipole with reflector for masimu(11 gain and 
minimum ghosting an ell channels. 
Comes meth mounting bracket 
Cat L-4020 2 
BALUN: 

Wont to use co-./ bull 
need baton Thus one la 

.r herpr col. wrong 

Get L4452 S2.50 

SENSATIONAL NEW ALARM SYSTEM Infested photoelectric relay 

system with prot.etor end nc.bn i one ease, Easy to inalall 
simply stick reflector panel opposite the inland unit and cry parson 

the invisible hewn will set the alarm off. The warm can he 

hat connected Urge or lamp coected tothe 529 DC 1 Alm,). output ohh 
intuited Can also be used w. counter - to check number of 
visitor. ion. on conveyor system Includes ..nsitirry 
control. three position bent setting and has on effective coverage of 

0e to 15 metres. oimenins: 90(wie146(k)s1901dlm, WPph, 
1.Sbbg. 

SPEAK EASY -WITH DICK SMITH SPEAKER AND ACCESSORIES... 
A TOUCH OF BUDGET OVAL EXTENSION 
CLASS! SPEAKERS SPEAKERS 

Snead wfmm cover lot up to 

20cm epeakan Yoder stn 
Mein in locbo ass "cm, etc 

Now waelebie to the habbr 

1st U. then in the home lo, 

edreoms nook systtms. 

em C. G-2646 

$2.75 

A spar for 0250' Mo. 
kidding?! Certainly not 
Thew incredible robe u 
rails/Mew speakers e, 16 
alit impedance leo there 
sun nythu%r1 end nwasu,e 

100, t50mm Cal A -7t32 

$2.50!!! 

WE'RE MOVING! 
Like Topsy, we've growed and growed .. . 

For the third time in as many years. we've out -grown our 
warehouse and head office space. So In October we are 
moving to a brand new, multi -million dollar warehouse and 
head office complex at North Ryde-approximately 8km from 
our present head office in Artarmon. 
Of course, our retail stores will stay in their present locations. 

Need an anoswn meeker out near the pool in 
Me workshop (If MO TTss is the one for yew 

8 ohm impedance wits 
banes.. mews, CBs 
stenos. etc Wnh 211th 
cable and 3 Smm peg 
Cl A-2451 

$9.50 

LCD 5 

CLOCK 12 
MODULE INCREDIBLE a' 

ACCURACY! . 

Scoop pinchase Tone 

6 date matas de 

for Nan toro. 
Loud era dap. 
be deed from rev 

inpam ara saw 

Amery included' 
Incredible value. 

IN A 
WORD: 

BRILLIANT! -, 
3 -war light noon. spat and 
llwsher for campers in the cw r 

home: wherever you need 5 

%Grtuel. Ism% Vend held c use = 
shoulder Wrap umpired 

BACK TO 1977 PRICES!. 
All of the products in this section are less than. or the 
same. as out 1977 uldogue prices This, despite two 
years of inflation and worsening «Change rates! 

DICK KEEPS PRICES DOWN -AND YOU SAVE MONEY 

rg 
AM/FM PORTABLE RA010 
Leven In to broadcast band or new FM 

stations CO A-4364. In 1977: $12.30 
IN 1979 ONLY $9.95! 

FLUSH MOUNT 
CAR SPEAKERS: 
Gnat tone. easy to 
mount Cot A -698S 

STILL ONLY 
$16.00 pair. 

WEDGE MOUNT CAR SPEAKERS. 
For nor shell mounting. or where epee is 
problem Thou.nds soli Cal A-5980 
STILL ONLY 516.00 pr 

HORN SPEAKER 
Ideal for alarms. CB. 
aslsnston apwakers. t.. 

Cat C-2705 

I 1977 PRICK $0.90 
NOW ONLY 56.90! 

40 PIECE SOCKET SET 
Include. rauh1 driver, sockets. 
Ideal le. the handyman Cat T-4670 
STILL ONLY $16.50 

OC POWER TIMING LIGHT 

T 

Re Your stet Yining writ on Save. 
ent y. stops viewing petrol Cot A-8508 

STILL ONLY 523.30 IN 1979! 

CAR RA010 ANTENNAS 
1 

! . 
4 UHT. Combrnatmn AM/FM/CB 1 enten. Seas. haring to drill 

another hale. Cat O 4411. 
WAS $31.00 NOW $29.25 
RIGHT: Electdc min Why get 
out of the sr an cold rainy 
mghtd Stop. vandal.. too. 
Cat A-7360. 
1977 PRICE:523.00 
NOW ONLY 519.00!! 

VALÚE! 
For compotel enthusiasts. worriment 

: 

This colaculalor keyboard bit with a 
host el usex come. complete with 
mews. PC board all keys and spring 
'pad Idea for combination locks. alum 
srs,,ms. tan. cwt 0-2010 

pII.iI 5375 
ose% res rr': 

SCOOP 
EXTENSION HI -Fl 
SPEAKERS 
lecredrble balk buy bargain.. 

ramous brand Recd Ann, heR 
:peahen ideal ter n extension 
to year M -h maim Were.elioo 
for $75.00 no,,. our price only 
545.50 pun Cal A-2465 

$24.75 each 

Our new address: 
Dick Smith Electronics Pty Ltd 

Cnr Lane Cove Road & Waterloo Road, 
North Ryde. NSW. 2113. Tel. 8883200 

There you will find: 
Dick Smith Distributors (our wholesale section) 
Service Centre (including quality control section) 
Mail Order Centre (for any mail ordor enquiries) 
Purchasing and importing department 
Administration (including management b accounts) 
Advertising 8 Marketing and, of course our huge 
Bulk warehouse and distribution centre 

FERRIC CHLORIDE IS 
NOW IN EASY -MIX 
PACK... 
Teel Na more mucking about with powdtn. 
whiling fo. them le /twelve. Now Orck has 
hand packs of lsrde chloride in concentrated 
liquid term: lust pour into water end you have 
instant solution. Make. 600ml of meant. 
Cat N-5652 
20% MORE ETCHANT FOR 
THE SANE PRICE: 

MINI HL -F1 
SPEAKERS 
Top performance Tram such day 
speaker. If tom is problem or 

d you don't want your souks, to 
look obtrusive. try the.. 
Tas'n only 120 , 120 190mm. 
and performance is equal to many 

spec hen string two and flues 
time. as much' Try them you'll be 
piewenlly surprised Cat 6-2375 

$99.50 pair 
Cat 

Bow 

Cowen 
Name Unit. 6 Frets 



NEW BOOKS F OR YOUR LIBRARY: el.w the manynm boob for lachnical 
. people y0ú II Nnd sf Oick Smith Electranlcs. 

COMPUTER BOOKS: 
Call in soon loo a browse( 

Blue Computer Games. by David H AKI ICpgga - BOOK OF THE MONTH: 
190 pages of rust about nary game you - 
could 16006 of for your microcomputer. Yes, 
including Super Star Ttek Is Blackjack! 
Cat 8.2351 59.95 
Due in stock mjd November 
2ILOG S/FORM DATA BOOK 

Oat. book of ell Irlop products, 
including the lemon; 210 micro 
processor. Also includes data on 

memory products 113104,6114. 6142 
RAMS). PIO etc and the range of 

nog board sub.ssemblro 
CO B-2360 $5.00 

21LOG 2 B ASSEMBLY 
LANGUAGE PROGRAMMING 
MANUAL 

In order to program the 2.10 at 

machine I.N. le is mu ro 

toe en aeobly language TA s 

book gives the programmer ell 
information to identity 2 BO 

addresses b memory locations in 

simpler mood. b operands 
Gt B 2362 - S9.95 

AMATEUR RADIO 
BOOKS: 

ARRI ANTENNA ANTHOLOGY 
The best of recent OST magazine 
HE ...tonne oracles b theory 
presentations. 150 pages. Every 
ham should have a copy' 
Cat B-2205 $6.25 

AUSTRALIAN AMATEUR CALLBOOK 

Yes. Ifs here the alt new updated 
1979 edition of the WIA ullhook. 
Ir. time you updated yours isn't k 
- win the r ,gee mg number of 
license.. 911 papa. 
Cat 6-2317.. - ..... 52.95 

THE RAM EXAM CRAM BOOR 

Another brilliant study aid horn the 

Westlake. Radio Club Intended lob those 

sitting for the AOCP .........9 or 

multiple choice type. Has sample question 

1 answer action, toe. 

Cat 1-2314, $2.95 

CHRISTMAS IS ONLY $ 

$ TWO MONTHS AWAY! 
VIDEO 

EL TRONICS 

ELECTRON ICS: A practical introduction 
by B. Brown B P Can. 92 

pages. Intended as a school 
textbook (pan of the 'fund- 
ementals of seniot physics 

series for HOC students) 
but also a great 'start-up' 
book for the hobbyist too. 

Gives a basic introduction. 

with practical experiments. 
Cat B-3005 ... 55.95 

THE P.C. BOAR() USED IN THIS BOOK 

hellish. to Dick Saab, this board and the practical 
anrimants in the book help .Plain the working. of 

digital electronic.. 

Gr 0.0902 56.95 

COMING SOON: DICK SMITH'S 
'FUN WAY INTO ELECTRONICS' 
The all -new introduction to electronics. 
At a Dick Smith store or bookseller SOONI 

'N WHO WANTS A WHISTLE? 
Certainly not you if you are trying to listen to. 

$tuner -and all you are getting h whittles from 
other stations, 
The cure: bulld.Dlek 
Ssaltf Whistle utter 

.Pere,b1Ydie,orrw w,o,oilyr.ejraredbp west p udivgpPlye Po and Install It le your 

OMRON DPD y L 
effectively removes 
Interstation whistles. 

tí75 
0-1182 

MINIDIP SWITCH 

B e SPST switches mounted e a 

[(, ,a.i+-"'. +t segk DL package Ideal to coon y ..w+!: warm par ..nsno nee and alter - 

1 ...=-7'. sea etIdeal PCB ~wrong 
Cat S-1608 52.75 

'VIDEO BRAIN' COMPUTER KEYBOARD ALSO AVAILABLE 

Full function computer ayle h.yboard with 37 key.. silver A pin vwsion of .b005 

plated double sided board. double soled .dge "mace,. But kl ,y stocks ere 

)0.I- seating) and high ssaldy compaHrp.d.npush limn.' Cats -1604 Versatile PC 
button. with intech.ng..ble key tops 57.85 
The mamdanwp d this malt, leyooad wain broke ,m w. Breadboard 
bought He bt You nap the benefit' TM keyboa[J must have s You can u. this incredibly handy 

AAnftw 

PCB 
RELAY 
ONLY 
$3.50 

Cat. roe (11 

Just look at this superb relay bosun 
rated et 121 OC with 290 ohm coil 

resistance maese.0.40 contact rating 

Mounts detect on PCB, ideal loo 

modem circuits requiem a small rem. 

T toner. Easy to bulldg 
Bas to thatch and if 

Ai ken` can 'be adm in. rib .l esseari,rcr 
..r rw 

,,complete project. n It will ̀n,e 

by runt. PCB hacks sa \ % any d IM commonly .enable 

RECTANGUU. n S / IC pacer. (wen . pin) with 

LEDS! Jr 7 I#.N\lt. 104 .'1' I/_; room for plenty I other 

( t -.0% comppne^b. sise 60 x V 
ee ` 127mm Co H-5606 Q 

aam 

fI O, 
prows. tM 

:.wp,o look n tl avei vdunr^`en.o` S 
ungular reds guW\ n 507 %L mist.` s R .- 

Imo lable in std or green - 4tots Ass o^ q.4' As 
RED GREEN 5 OVM alma `" 4.00.0.'. ' ,.D - h P.O 
Cat 1.4040 Car Z4042 S by ^5y0 Opera, 

' 65C each A occ ,0oL00oru' A mementoes 

155, each for l0 o motel ; l ,o'y'' tIE -t wen boon awmdwe _e6 119'L/`?ylEl Farr d 

available 

moP. 
REELESION CORD TIy $1Great who 
REELER 

955 ---'^^^rrr of 11200 
IOmeansd camrtaew .nab, / $2.5() 
reeler asmDatktaugmsxarwd1 
as mph cord as ya aid. Ideal to 

canna. too. Cal P-5500 

$12.00 
4 -WAY POWER BOARD 
What a great des' Doubt depwrs can be [Jerome.' use on d 

Mane 4 war sale, duster outlets sea 2 new cord for too satin 

r-aw, S 7650 
Cat P5610 

NEW! 
D -TYPE 

b Connector 
Use t^ co^.ct 

computen to per- 
ipherals 

Cat P-2690 
$560 

IUnwm.na bwkkoóee 

wadable at 
P-2692.... 52.60 

0 

$1.90 ea : 4 
t 

r:4 
Li: ̀  

Building circuits? 
Ilea s the greatest ad armed tot the 

st, wartime* o alt igeo lt, a 

8-ttad - tows of «rooted holes 

1 st poke the component leads in) with 
hen pawl lot pen, ~closet Once 

ry M 'oohed prepbdovestn reuse' 

Cat P-4612 

BONZA POWER SUPPLY ELECTROS 
AT RIDICULOUS PRICES! 

Gn6 a Lew of mese befo,e they disappear 

BULK 
et these prices youd be made not to 

2200 and 3300uF camlype deteolyno 
bough as manufacturer excess stock so 

BUY TJ-,J 
they lose and you save! 
They're gnat fur power supplies (you 

Morays wand to nab a high sumo 

BARGAIN 
BEWDY! 

Ssupply for the knead) sod o host of _ other protests Ewen cheaper 10 oo' 

Normal price for these a et least 43,00 

wok: look .t our prima: 

2200uF 50 volt: Cat R4575 40C 0x(10 up 30c ea) 
3300uF 50 volt: Cat R-4577 60c 00 (10 up 50c era) 

'19" Coo K-3496 

TWENTY TRANSISTORS: 52.50 
W. still hare s few of our budget transistor pack. Leh: 

20 n.nsi , 
all brand new , prime epee devices. 

.epralent to BC107. 101, 157 h ISO - probably the 

moo used transistors on Australia- But it you want e 

pack ~II Mee to hurry. (Yes. some pack. h.. been 
r.o..4 Ion no mail order customers!) 

Cat Z-9013 $2.50!! 

BUYING BY MAIL? 
It's so easy' Simply lest the items you want. 
with then catalogue number( s). and post It 

off with your cheque to our marl order 
centre (address below) Don't forget to include 
post and pecking (charge is on total value of 
your order as per the table I 

ORDER VALUE: P&P 
55 (men) to 59 99 Sl 00 
510 00 to 524 99 52 00 
525 00 to $49 99 S7 00 
550 00 to $99 99 $4 00 

$100 or more 55 50 
Note these charges apply to goods sent by 
Post in Australia only Large and bulky items 
cannot be sent by post 
It you poet en. we will despatch your order by 
Comet Road freight anywhere in Australia 
for only 56 00 - that's below what it costs 

s' Large b bulky items are normally sent by 
Comet unless you specify differently (eg by 
rail or air - you pay freight on delivery) 

MIC. 
BRACKET 

II you we mks, rode bono how easy 

ea to lose than mounting brackets Or Memos 
rain o transients m.:s horn stand to stand 

The sohtiw- tnese span brackets. ht most nets 
(spire hl) with dandar( thread Nerdy' 

Cat C-1264 

ONLY 

4PDT RELAY WITH 
12 VOLT COIL: 

Normal price lot these 

handy relays would be 

0 13.00. Wire made . 
bulk posh.. from en 

AustoabOn manºlamuree 

el their 

rock. Band new. prime 

epos ,drys. already with 
Wing loom attached 15001 

neat need). Be quick lot 
this and Cie 57009 

S 1 95 

DICK SMITH ELECTRONICS 
NSW 125 York Street. SYDNEY. Phone 2903377 ACT 96-98 Gledston0Street, FYSHWICK. Phone 80 4944 

147 Hume Highway, = CHULLORA. Phone 6428922 vic 399 Lonsdala Street, MELBOURNE. Phone 87 9834 

162 Pacific Highway, GORE HILL. Phone 439 5311 656 Bridge Road, RICHMOND. Phone 428 1614 

30 Grose Street. PARRAMAi 1A Phone 683 1133 QLD 166 Logan Road. BURANDA. Phone 391 6233 
SA 203 Wright Street. ADELAIDE. Phone 212 1962 

263 Kein Street. WOLLONGONG Opening Goon WA 414 William Street, PERT)). Phone 3286944 

EXCEPT WHERE NOTED ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS. 

MAIL ORDER CENTRE: PO Boo 747, CROWS NEST NSW 2065. Ph 439 5311. PACK Et POST EXTRA 

NEW KITS 
(and new kit components) 

Remember pans for molt km in most al the electronic mega:roes are mensal stock.. 
So even rt a let isn't listed we may be able to help you enemy Can in and 04.E usr 

INFRA -RED REMOTE CONTROLLER (Doe Oct. EA) 

COY89A Intr.-rod diodes Cat i-3235 51.50 

BPW34 Photo transistors Cal Z1954 $3.50 
Printed circuit bonds (pair) Cat 11-8365 55.95 

DISCO STROBE (similar to ETI September) 
Complete kit Cat K3150 $29.50 
Printed Circuit Board Cat H-8572 $1.95 

Flashtube Cot S-3882 $2.95 

Trigger transformer Cat M-0104 90c 

Discharge Capacitors (each) Cat R-2855 $3.75 
Reflector Cat K-6016 $4.50 

WINDSCREEN WIPER DELAY (See September EA) 

Printed circuit board Cat H-8364 $2.50 

- Other components for this project are normal stock linos 

AUTO CHIME (Soo September EA) 

Complete kit Cat K 3502 529.76 
Printed Circuit Board Cat 1-1-8363 $3.70 
TMS-1000 Integrated Circuit Cot 2-6825 $16.50 

INDUCTION BALANCE METAL DETECTOR (Soo ETI) 

Short form kit (not including former or dowell foe rod 
Cat K3100 $35.50 

Printed circuit board only Cat H-8578 $1.50 

PLAYMASTER STEREO EQUALIZER (Soo May EA) 

Complete kit including instructions Cat K-3500 599.50 
UA4136 Quad Op Amps Cat 2-6105 $1.95 
PC Boards (set of 3 high quality boards) Cat H-8360 $12.95 
Slider pots .. .... Cat R-1980 85C 

Knobs to suit slider pots . . .... ....... Cat H-3782 50C 

9kHz WHISTLE FILTER FOR TUNERS (See Fob EA) 

Complete kit. including instructions .. . .... Cat K3496 519.75 
(SEE MORE DETAILS ON OPPOSITE SIDE OF THIS PAGE) 

INTERSIL LCD EVALUATION KIT (See Feb EA) 
(As used in EA digital voltmeter) - - ...... Cat K-3450 539.50 
(See bottom of opposite page for more Information on this product) 

MICROWAVE OVEN LEAKAGE DETECTOR (See July ETI( 
Printed Clrcun Board Cat H-8619 $1.95 
5082-2800 Schottky Hot Cartier Diode Cat Z-3230 $2.90 
All other components are normal stock lines. 

MAJOR DICK SMITH RESELLERS 
Listed below are re -sellers who stock a large range of our 
products. However, we cannot guarantee that they will have 
all items in stock or at the prices we advertise. 
ABM Electronics 
78 High Street. Wodonga. Vic. Ph 244 588 
Advanced Electronics 
5a The Quadrant. Launceston Tat. Ph 317 075 
Aero Electronics, 
123. Bathurst Street. Hoban Tas. Ph 348 232 
Peter Brown Electronics 
9 Doveton Street North. Ballarat Vic. Ph 323 035 
Coastal Electronics 
43 Vulcan Street. Moruya NSW. Ph 742 545 
Crystal TV Rentals Pty Ltd 
66 Crystal Street. Broken Hill NSW . Ph 6897 
Delta Electrix 
67 Queen Street. Ayr. Nth Old. Ph 831 357 
Elektron 2000 
44 Brown Road. Broadmeadow. Newcastle NSW. Ph 691 222 
Fred R Hayes Electrical 
28 Station Street. Bovnal NSW. Ph 611 861 
D'& M Harrington, 
6/1 Machinery Drive, Tweed Hoods South NSW. Ph 364 589 
Hutchesson's Communications 
5 Elizabeth Street. Mt Gambier SA. Ph 256 404 
Keller Electronics 
218 Adelaide Street. Maryborough, Old. Ph 214 559 
Lismore Kitronics 
Cm Magellan St 6 Brunner Hwy. Lismore NSW. Ph 214 137 
MAW Electronics 
48 McNamara Street. Orange NSW. Ph 826 491 
Power & Sound 
147 Argyle Street. Traralgon. VIc. Ph 743 638 
Stevens Electrical 
135 Goldsmith Street. Mackay. Old. Ph 511 723 
Sumner Electronics 
95 Mitchell Street, Bondigo. Vic. Ph 431 977 
Sound Components 
78 Brisbane Street Temworth NSW. Ph 661 363 
Tomorrow's Electronics and Hi FI 
68 William Street, Gosford NSW. Ph 247 246 
Trilogy Wholesale Electronics 
40 Princes Hwy. Fairy Meadow. Wollongong. NSW. Ph 831 219 
Tropical TV Services 
249 Fulham Rd. Vincent. Townsville Old. Ph 791 421 
Variety Discounts 
113 Horton Street. Port Macquarie NSW. Ph 835 486 
Wellington Electrical Services 
110 Loo Street. Wellington NSW. Ph 325 

óunkcoro 
welcome here 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 

BRISBANE: Half hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



digest 
Pioneer 11 proves Australian's 
theory correct 

The solar system was created by supersonic turbulence in an enormous, 
hot, interstellar cloud of gas according to Australian mathematician, Dr 
Andrew Prentice, and Pioneer 11's recent flyby of Saturn has apparently 
confirmed his theory. 

He says his theory is confirmed from the startling discovery that Saturn has six rings instead of the 
five it was believed to have. 

This discovery has up- 
turned many theories about 
the formation of the solar 
system and the origin of the 
sun and the planets, and was 
received with almost com- 
plete surprise amongst as- 
tronomers and astro 
physicists. 

It was no surprise to Dr Pre 
ntice as he had predicted the 
existence and position of the 
ring - inside the existing rings - some years ago. 

Dr Prentice has experienced 
some difficulty in getting his 
papers on the theory published. 
The basis of his theory was par- 
tially worked out by Pierre de 
Laplace (remember - Laplace 
.transforms?), a French 
mathematician, about 200 
years ago. In essence, in 
primeval space enormous 
plumes of swirling gas, hot 

plumes moving one way, cold 
moving the opposite, would 
pass each other at speeds of 
around three to ten km per sec- 
ond. The side -by -side motion of 
these colliding plumes created 
supersonic stress in the order of 
100 times normal gas pressure. 
This resulted in incredible turbu- 
lence inside the gas cloud. As it 
cooled, it contracted into a 
spherical shape, the gas swirl 
turning faster on its axis. Even- 
tually, centrifugal force caused a 
bulge around the cloud's 
equator. As the process accel- 
erated, the bulge became á disc 
and was eventually thrown off as 
a gaseous ring. 

This event was repeated sev- 
eral times in a mathematical 
progression until there were 
several rings and the remainder 
of the gas cloud had contracted, 
eventually to form the sun. Each 

Intelligent Typewriter 

ring contracted until its compo- 
nents were drawn together by 
mutual attraction, compacting 
into a planet 

The theory, according to Dr 
Prentice, can be applied to the 
universe generally. 

Saturn has special signifi- 
cance ás it is still in a gaseous 
state and provides a test for Pre- 
nticé s theory. He calculated 
that Saturn's rings were formed 
in the manner as just described 
and predicted the existence and 
position of a sixth ring - the 
ring that Pioneer 11 discovered. 

Further, Dr Prentice says that 
the Sun was formed when the 
central core of the gas body left 
after the separation of the rings 
collapsed. Its outer layers fell 
inwards, triggering the chain of 
nuclear reactions which make 
up the sun as we now know it 

Biomedical 
symposium 
"Microelectronics in Re- 
habilitation" is the title of a 
Symposium being held in 
Melbourne from Wednesday 
24 October to Friday 26 Oc- 
tober. 

Venue is Clunies Ross House 
at Parkville in Melbourne. 

The Symposium is being or- 
ganised by The Institution of 
Biomedical Engineers (Au- 
stralia) in conjunction with The 
National Advisory Council for 
the Handicapped and The Soci- 
ety for Medical and Biological 
Engineering (Victoria). 

Papers will cover such topics 
as Microelectronics and 
Medicine, Implantation, Electr- 
ical Stimulation for the Relief of 
Chronic Pain, Sensory Feedback 
in a Powered Artificial Hand, A 
Teachable Robot Arm and many 
others. 

Full registration costs $75 
with sessional and student rates. 
More information is obtainable 
from Mr D.A.W. Smith; P.O. Box 
5, Parkville Vic 3052. 

It's a pity there isn't a union for secretaries as the problems . 
of creeping technology are going to affect them as much as 
anybody else. Any secretarial neo -Luddites out therecan all 
get together and scream about the latest product from the 
Qyx division of Exxon Enterprises Inc (Zilog's parent com- 
pany) 

" i 'YUlNIlI/N1UiAl i I11iN11\1U\Z\\\\\\\\\"r`v 
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The new Qyx Intelligent 
Typewriter is available in several 
different levels, with all levels 
compatibié with the basic unit 
Level 1 is a very nice 
proportional -spacing typewriter 
with phrase ánd format recall, 
centering and self -correction. 
Level 2 adds'a 10 odd character 
memory and editing features 
like right margin justification 
and pagination. Level 3 expands 
the memory to 61) 000 charac- 
ters and adds some conveni- 
ence functions, while level four 
adds a mini -disk drive with 60 K 
capacity. 

Level 5, the top level 
machine, has dual floppies, and 
levels 2 through '5 all offer 
single -line display and com- 
munications options. 

Obviously, the innards are 
based on a microprocessor; 
yes, you've guessed it, a Z-80 
(actually there are three micros 
in the unit). The print 
mechanism is also largely elec- 
tronic, based on a stepper 
motor. 

Further information on Qyx is' 
available from Datronics Corpo- 
ration Ltd., Information Systems 
Division, 168 Walker St, North 
Sydney 2060. 

By the way, Level 6, which we de- 
duce is still in development, will also 
answer the phone and tell the caller 
that you're in a meeting, make cof- 
fee (upon insertion of 20c), water 
the plants and buy you a card on 
your birthday (cries of 'Shame!', 
'Down with technology!', 'The Tele- 
com workers were right!', etc). 

h 
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Portable DMMs from Beckman 
Warburton Franki recently released a range of three 
new portable digital multimeters made by the US - 
based Beckman Instruments. 

Each features a 31/2 digit 
display, long battery life, a 
special in -circuit semi- 
conductor test function and 
overload protection on all 
ranges. 

An unusual feature on these 
multimeters is the large rotary 
function select switch - a 

favourite on many analogue 
meters but not seen to date on 
hand-held DMMs: A unique fea- 
ture of the display is the omega 
symbol that appears in the 
upper left corner when the 
ohms range is selected. Each 
has a speedy continuity test 
function, rivalling that of 

analogue VOMs. 
Model 3030 includes an RMS 

measurement capability and 
Beckman quote a 0.1% accu- 
racy (Vdc). The 3020 is similar, 
but without the RMS facility. 
Model 3010 has a claimed 
0.25% accuracy (Vdc) and an 
inexpensive 'TECH' model, the 
300, 0.5%. 

Recommended prices are, 
respectively, $199, $179, $139 
and $115, plus 15% sales tax 
where applicable. 

For more information, con- 
tact Warburton Franki who have 
branches in the capital city of 
each state. 

Hex thumbwheel switch 
Of interest to the digital en- 
thusiast is a new binary- 
coded 16 position hexadec- 
imal thumbwheel switch 
that has recently been added 
to the C & K product range. 

Compatible with the already 
established range of 
thumbwheels these hexadeci- 
mals are available ex -stock in 
front and rear mount with a 

number of options which have 

been available over the years for 
the existing range. 

Yet another addition to the 
range, also ex -stock is a BCD 
switch with a "separate com- 
mon to not true bits" ten - 
position type. 

For further information con- 
tact C & K Electronics, Office 2, 
6 McFarlane Street, Merrylands 
2160 NSW (P.O. Box 101, Mer- 
rylands); phone (02) 682-3144. 

Met 

. 

RF measurement 
agency for 
Warburton Franki 
Warburton Franks were re- 
cently appointed Australian 
distributor for Dielectric 
Communications (DICOM) 
RF measurement equip- 
ment. 

DICOM'S range is quite ex- 
tensive and includes: Direc- 
tional RF Wattmeters, antennas, 
transmission lines, Dry Pak de- 
hydrators, waveguide switches, 
RF terminating loads, heat ex- 
changers etc. 

Substantial stocks of direc- 
tional RF Wattmeters are al- 
ready held in several Warburton 
Franki centres. Service and en- 
gineering support is offered 
Australia -wide. 

MIDAS 
a data goldminei 
The Overseas Telecommunications Commission 
has launched a new international data transmis- 
sion service called MIDAS (Multimode Interna- 
tional Data Acquisition Service). 

The service will provide Au- 
stralian MIDAS subscribers with 
access to databases and com- 
puter installations initially in the 
USA. Other countries will join 
the network later. 

MIDAS will have particular 
application to industrial, educa- 
tional, research and library or- 
ganisations and it will be ex- 
tended to meet the needs of 
corporations utilising their own 
internationally distributed 
database and computer pro- 
cessing facilities. 

A spokesman for OTC said: 
"In the past two years, while 

negotiations and tendering ac- 
tion aimed at establishing this 
service were proceeding, 
thorough market testing and 
widespread demonstration to 
interested groups has been car- 
ried out by OTC. This has 
shown conclusively that there is 

a significant demand for the 
MIDAS -type service in Australia 
and, with MIDAS' carefully de- 
vised and economical tariff, 
widespread and fast growing 
usage is foreseen." 

The MIDAS switch will be lo- 
cated in OTC's International 
Gateway Centre in Sydney. It will 
be connected by satellite and 
submarine cable circuits 
through OTC's correspondents 
in the USA to the Tymnet net- 
work, which in turn provides ac- 
cess to the many database and 
computing services spread 
throughout the USA. 

Other countries are providing 
similar packet switch intercon- 
nection to the USA, and exten- 
sion of MIDAS service to these 
countries (e.g: UK, Europe, Ja- 
pan, Canada and Hong Kong) is 

foreseen at a later date as the 
service develops. 
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PET, HAVE 
YOU BLOKES 

SEEN THE 
NEW ANADEX 

NIGEL'S 
BEEN RAVING 

ABOUT? 

APPLEt 
YOU MEAN 

THAT BEAUT 
'GOT 

IT ALL 
BUT FOR 

HALF THE 
PRICE' 

DP -8000 
THAT RUDI 

CAN'T 
GET ENOUGH 

OF' 

SORCERER: 
ISN'T 

THAT THE 
80 COLUMN 

LINE PRINTER 
WITH HIGH 

RELIABILITY 

AND FAST 
THRU 

PUT THAT 
DICK 

CALLS 
THE X1188 

AND WE 
CAN ALL 

TALK TO 
FOR AROUND 

$1200 
? 

PET: 
RIGHT- 

BUT HE 
HAS HEARD 

OF A NEW 
MARK II 

VERSION. 

BRAND 
X, YOU 

MEAN THEY'VE 
PAINTED 

IT RED 
AND DOUBLED 

THE PRICE 
! 

COMPUTER 
JOURNAL: 

5 T E AD Y 
C3 N ! 

BELL d 
HOWELL 

HAVE TOLD 
ME THAT 

THE 

MARK II PRICE 
WILL BE 

UNCHANGED, 
IT WILL 

NOW FEATURE 
A NEW 

HIGH STABILITY 
PRINT 

MECHANISM. 
INCREASED 

BUFFER 
CAPACITY 

TO 

1K (ADDITIONAL 
2K OPTIONAL), 

INTEGRAL 
TEST DIAGNOSTICS 

FACILITY 
AND ADJUSTABLE 

SPROCKETS 
FOR VARIOUS 

PAPER 
SIZES, 

- 

ALL: LOOK'S 
LIKE I'LL ENJOY 

TALKING 
EVEN 

MORE .WITH 
ANADEX. 

BRAND 
V, HEY 

I'M A 
SMALL 

BUSINESS 
COMPUTER 

TOO AND 
I'D LIKE 

TO GET 

A PIECE 
OF THIS 

ACTION. 

COMPUTER 
JOURNAL, 

WELL CONTACT 
BELL X. 

HOWELL 
OR THEIR 

AUTHORISED 
DISTRIBUTORS 

FOR SALES 
d SERVICE 

AUSTRALIA 
WIDE) 

ADAPTABOX 
INSrRUMENT C ASES By 

PROFNGE 
OF CAS/NETS T 

SPECIAL 
APPEARANCE 

p GI 

qqpT/ 
IA PIEC 

PPEARAN 

VE A 

TRoNICg 
pE 

ARE BUILDINGE 
OF 

EQUIpMÉNT 
YOU 

The The stand 

(a) Satin anodised 
cabinet is s supplied 

wsurfaces suitable for 1.6 

In kit tom and 

rthT8P 1Qd bottom panels aprl tna eicont 
and back panel, 

of: 

(c) Side panels 
steel base. 

hard-wearing 

with 

of satin 
se. 

earinO black " 

(d)Provisionel sr of s anodised aluminium 

MARVIP( qTE" 

connectors. 
mounting a 

minium ti 
metal chassis, circuit boards or edge 

Cases are 

'CAN 
suitable for 

13 Standard 

s 
mounting PCBs Transformers, 

($16.34 

Si es RACK MOUNTED 

1 to 267 x 483 x°280 
from 

(4 
178 
g 7p) 

178 

Alf SPECIAL SIZES 
"For units o r more 

AVAILABLE. 
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NEWS digest 

Inter -satellite links 
The International Telecommunications Satellite Or- 
ganisation (INTELSAT) recently announced plans for 
the development and establishment of inter -satellite 
communications links within its system. 

INTELSAT has awarded a Communications bound for 
contract to the Electron 
Dynamics Division of the 
Hughes Aircraft Company in 
California for the design, 
fabrication and testing of a 
feasibility model of a travel- 
ling wave tube (TWl-), a vital 
component of the on -board 
satellite equipment required 
to operate an inter -satellite 
link. 

Other work is under way or 
planned, covering the de- 
velopment of a prototype model 
and other associated equip- 
ment. 

INTELSATs objective is to 
advance technology in this area 
sufficiently to enable it to install 
facilities 'for inter -satellite links 
on its satellites launched after 
1984. 

Inter -satellite links offer a 

number of significant advan- 
tages: at present, direct satellite 
transmission can only be pro- 
vided between points within a 

single satellite coverage area - 
about one third of the earth's 
surface. 

A: current arrangement 

B: inter -satellite link 

(55.3gf: 

destinations outside the cover- 
age area must complete their 
journey via land -based links or 
through a second satellite hop. 

With inter -satellite links these 
signals could be switched di- 
rectly from the first satellite to 
the second -- thus saving one 
"down-" and one "up -link" 
transmission, freeing this 
capacity for other communica- 
tions and allowing more effi- 
cient and economical use of the 
system as a whole. 

It will enable one earth station 
to communicate through more 
than one satellite in each area 
thus improving system flexibility 
by increasing the number of re- 
ceive stations which can be ac- 
cessed directly. 

Inter -satellite links also prom- 
ise some potential for linking 
satellites in different coverage 
zones so cutting the distance 
travelled by signals and there- 
fore the time taken to reach their 
destinations. This could be par- 
ticularly important for telephone 
calls and for some types of data 
transmission. 

Existing satellite communications 
is from one station to another via 
the satellite, as shown in A. An 
inter -satellite link can provide 
extra coverage economically as 

shown in B. Eventually, both 
inter -satellite and inter -station 
links will permit greater coverage 
and reduce the distance travelled 
by signals. 

C: inter -satellite and 
inter -station links 

Video disk has huge capacity 
A prototype digital video disk system with a 
staggering 20,000 million bit capacity has been 
developed by the US firm Magiec, a Philips sub- 
sidiary. 

The system uses a helium - 
neon laser to burn micron -sized 
holes in a layer of tellurium, 
which it immediately reads back 
to check that there are no errors. 

The breakthrough was made 
possible by enclosing the re- 
cording layer between two inex- 
pensive plastic discs. This pro- 
cedure keeps the dust off the 
tellurium and allows the disk to 
be handled by human 
operators. The laser burns a 
conventional style label on the 
disk automatically. 

As the data, once written, 
cannot be erased the system 
merely rewrites an entire sector 

every time it is up -dated. This 
sort of redundancy is only feasi- 
ble with such a low-cost 
medium. 

The developers suggest that 
the final high -volume cost of the 
unit will be around US $10,000, 
with disks costing US $150. 

As the need for high -density 
data storage increases (the 
Bank of America needs some 
600 billion bits per year), Magiec 
(North American Philips' Mag- 
navox Government and Indust- 
rial Electronics Co.) predict the 
need for a 1000 billion bit sys- 
tem by 1980. 

High stall torque, low cogging 
for new dc motor 

1 t°t S 
K1 

t`gs o ,r R-, 

"\\'' 

Featuring a stall torque of 1 

the new motor from Airpax 
trol and servo applications. 

Designated model K17400, it' 
is an iron core bi-directional 
type having a stainless steel 
shaft. Bearings are permanently 
lubricated self -aligning sintered 
bronze. It offers a linear torque 
speed characteristic with low 
cogging. 

The K17400 is available for 

10 mNm fora 24 V model, 
is designed for speed con - 

either 6, 12 or 24 Vdc operation 
and is suited to tape drive, pen 
and chart drive, printer ribbon 
and carriage drive applications. 

Distributed by Philips Elec- 
tronics Components and Mate- 
rials, further information is av- 
ailable from P.O. Box 50, Lane 
Cove 2066. 
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Amplifier modules 
Six new VHF hybrid push-pull amplifier modules for 
cable TV systems, covering the full frequency range 
from 40 to 300 MHz, were released recently by Philips. 

There are two kinds listed: 
preamplifiers and final 
amplifiers, both of which are 
available in three gain ver- 
sions. 

The preamplifiers are desig- 
nated BGY50, BGY52 and 
BGY54 and feature power gains 
at 50 MHz of 12.5 dB, 16.4 dB 
and 17 dB respectively. Their 
output voltage at -60 dB inter - 
modulation is around 460 
dBmV. The second harmonic 
distortion is less than -68 dB 
and the noise figure is quoted 
better than 6 dB. 

Final amplifiers are desig- 
nated BGY51, BGY53 and 
BGY55 and also have similar 
power gains to the preamp 

Circuit breaker 
The 'Circuit Alert' circuit 
breaker replaces a standard 
fuse, operating as a normal 
circuit breaker, tripping 
when a predetermined over- 
load occurs. 

The unit is made as a direct 
replacement for standard house 
fuses and has been tested and 
approved by the NSW Electric- 
ity Authority. 

The device is available in rat- 
ings of 30, 25, 20, 15 and 8 
amps to suit Standard A, Wilco 
and Federal fuse types. Price is 
$8.95 each: They are available 
from Dindy Marketing (Aust) 
Pty Ltd, P.O. Box 55, Rushcut- 
ters Bay, 2011 NSW. 

modules. Output voltage at -60 
dB intermodulation Is around 
63 dBmV, and the second har- 
monic distortion is better than 
-70 dB. Noise figure is better 
than 7 dB, Philips claim. 

All have a source and load 
impedance of 75 ohms and 
supply voltage is 24 Vdc. Return 
losses at the input and output 
are quoted as better than 18 dB. 
Current consumption of the 
preamplifiers is typically 
160 mA, and of the final - 
amplifiers 200 mA. All modules - 

are encapsulated in a SOT -115 
package. 

For further information con- 
tact Philips Electronic Compo- 
nents and Materials, 67 Mars 
Road, Lane Cove, NSW 2066. 

replaces fuse 

Position vacant on 
new publication 
Electronics Today hit. is about to produce a new regular 
publication covering all aspects of electronics In sound and 
sound recording. 

The field,. which is much 
wider than it might at first seem, 
includes electronic musical in- 
struments, electronics in musi- 
cal instruments (that's two diffe- 
rent things - not a printing er- 
ror ); sound recording including 
studio and broadcasting audio 
equipment; public address sys- 
tems, stage lighting etc etc. 

.The first publication will be a 
200 plus page year book and 
will be on -sale about the end of 
November. 

We are now seeking a free- 
lance or part-time editorial per- 
son to take over from the pre- 
sent incumbent (ex -Radio 
Birdman drummer, librarian 
and electronics nut Ron Keeley) 

who for some totally unfathom- 
able reason is emigrating to the 
UK. 

An essential qualification is a 
practical working knowledge of 
the hardware-gained either as 
a roadie, or as a professional or 
semi-professional rock musi- 
cian etc. He/she should also 
have a journalistic background 
or at least basic writing talent A 
practical knowledge of elec- 
tronics would be useful but not 
essential. 

Interested - or know anyone 
who is? Ring Collyn Rivers on 
(02) 33-4282 or write to us at 
Electronics Today Int., 15 
Boundary St, Rushcutters Bay, 
NSW, 2011. 

Hatched, matched, despatched 
Brief news on company activities, new outlets, mergers, joint 
ventures and closures. ' 

Hatched 
Cerra -Electronics have opened a 
second Silicon Valley retail store in 
Melbourne (ah hal, the weather's 
warming up ..: Ed.) 

Located at 208 Whitehorse Rd 
Blackburn, the new outlet will serve 
the eastern area of Melbourne and 
will carry the range of semiconduc- 
tors from Motorola, Texas, 
Hewlett-Packard, Philips, Signetics 
and others that all Silicon Valley 
stores stock Philips' passive com- 
ponents will be available in small 
quantities (II ... Ed.) 
Perth gets the gong this month for 
the most activity in the nursery dur- 
ing August Both.Cema and Tandy 
had hatchings. 

Cema's Perth branch is located at 
25 Brisbane St, East Perth, phone 
(09) 328-8091. Rod Champion is 
the head hatcher and this com- 
pletes Cema's chain of locations in 
each State's capital city. 

Tandy had a grand triple opening. 
The new stores are located at 208 
Beufort St, Perth, Grove Plaza in Cot- 
tosloe and Park Shopping Centre in 
East Victoria Park 

Matched 
The Melbourne -based R & D Elec- 
tronics has been appointed sole Au- 
stralian agents for the Ladcor range 

of Liquid crystal displays (LCDs). 
Product to be stock locally will in- . 

clude 32,4,41 and 6 digit displays, 
mostly the 13 mm high size plus 
some 25 and 50 mm sizes for spe- 
cial applications. R & D Electronics 
are on (03) 288-8232 In Melboume 
and (02) 439-5488 in Sydney. 

Soanar have been appointed Au- 
stralian distributors for the 
Semiconductor Group of Motorola 
Inc. (Asia -Pacific operation). Soanar 
are currently stocking a com- 
prehensive range of Motorola trans- 
istors and ICs. Technical Informa- 
tion on the complete product range 
is available from them at 30-32 Lex- 
ton Rd, Box Hill Vic 3128. 

Despatched 
California -based semiconductor 
manufacturer Intersil has released a 
consolidated products catalogue - 
available in Australia through their 
agent, R & D Electronics. 

Containing over 1000 pages of 
data sheets and application notes, 
the catalogue includes CMOS mic- 
roprocessor and memory products, 
micro development systems, timing 
and counting circuits, VMOS de- 
vices and Intersil's special range of 
linear devices. Price is $10 plus pack 
and post, limit of one per customer 
... fair's, fair fellas. 
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Specialised 
Soldering SCOPE 
Tools from... 

SERVICE SITUATION TAKE THIS TOOL 

No power 

No time to get power 

Must work on live gear 

12 volt. Battery power available 
only. 

Outdoor and bad weather 
expected. 

Service vehicle can get 
within 6 metres. 

Modern sophisticated PCB 
equipment. 

Accurate & automatic temp. 
control wanted. 

Components are heat critical. 

GET THIS USER ADVANTAGE 

SCOPE 
"CORD LESS" 

SCOPE 
"TC60" 

r 

1. 40-200 Terminations depending 
on conductor size. 

2. Recharges overnight. 

3. Heats in 6 seconds. 

4. 60 watts - Controllable 
temperature. 

SCOPE 
"12VOLT 
SUPERSPEED" 

Áti 

1. 5 Second heating. 

2. 200 watts if needed. 

3. Controllable temperature. 

4. You can replace tip or element 
anywhere in minutes. 

1. Heats in 45 seconds. 

2. Dial any temp. 2000-4000 

3. Plugs direct to mains. 
No transformer needed. 

4. Accept iron plated tips from 
0.8mm to 6.4mm. 

SCOPE 
SUPE RSPEED 

II 
Unpredictable soldering situation. 150w 1. 5 second heat up. 

Maybe electrical or electronic 
or mechanical. 

2. Controllable temperature. 

3. Reserve heat for any normal job. 
You can't come back to base 
for a bigger or smaller iron. SCOPE 4. 4 volt safety in the hand. 

"MINI 
75w 

Available from your normal trade suppliers in Australia 
and New Zealand. 

SCOPE LABORATORIES 
Box 63 Niddrie Vic., 3042. 
Phone: (03) 338 1566. TLX 34382. 



Spacelab -a giant 
international 
venture Brian Dance 

A re -usable orbital vehicle, Spacelab is being readied for its 
first flight, scheduled for mid -1981. The first mission will 
carry 76 scientific and technological experiments from 
European, American and Japanese agencies. The results 
are likely to have a profound effect on the development of 
science and technology into the next century. It has been 
said that the Spacelab missions are a greater step for 
mankind than man landing on the moon. 

ORBITER 
ATTACH 
FITTING 

CORE 
SEGMENT 

EXPERIMENT 
SEGMENT/I'' 

ORBITER 
ATTACH 
FITTING 

ORBITER 
ATTACH 
FITTINGS 

f-- TUNNEL 

PRESSURIZED MODULE 

VIEWPORT 

OPTICAL 
WINDOW 

AIRLOCK 

PALLET 
SEGMENTS 

ORBITER 
ATTACH 
FITTINGS 

EUROPEAN SPACE 

AGENCY'S SPACELAB 

16 - October 1979 ETI 



DURING the past twenty two years 
quite a number of highly trained astro- 
nauts have been rocketed into orbit, 
carrying out much pioneering research 
in gravity -free environments. 

These astronauts have to be able to 
withstand accelerations of up to about 
ten times that due ,to gravity on the 
earth's surface. 

However, the US Space Shuttle should 
become available reasonably soon. It will 
not'. only allow people and other pay- 
loads to be lifted into orbit much 
more economically, but the maximum 
acceleration of a Shuttle launch is only 
about three times that of the earth's 
gravity (3 g) and that of a shuttle 
landing about 1.5 g. 

It is therefore logical that the Shuttle 
should be used to launch a manned 
space laboratory, known as Spacelab, 
in which scientists, engineers and tech- 
nicians rather than astronauts will be 
able to conduct experiments in earth 
orbit. 

No long and rigorous pre-flight 
training courses are envisaged for the 
Spacelab crew. Those men and women 
who fly in Spacelab should be in good 
health, but their training, will be short, 
and will include experiment operation 
briefings on flight plans and procedures, 
familiarisation with zero gravity condi- 
tions, exercises in spaceflight "house- 
keeping" and emergencies, and total 
system simulation. 

Spacelab, like the Space Shuttle, will 
be ; re -usable - probably about fifty 
times. The Shuttle Orbiter vehicle, with 
Spacelab in its cargo bay, will be boosted 
into earth orbit by two solid fuel booster 
rockets (jettisoned at a height of 69 km) 
and by the main engines of the Shuttle 
vehicle which obtain their fuel from a 
huge external fuel tank which is jetti- 
soned just before the orbital altitude is 

attained. 
The Shuttle and Spacelab, will orbit 

for up to twelve days, although this may 
be'extended up to thirty days in later 
flights. 

The nominal duration of a typical 
mission is seven days. Although the 
Shuttle is a space vehicle, it is unique 
in that it can land like an aeroplane and 
will return Spacelab to earth. 

A team of up to four experimental 
operators (women as well as men) will 
be able to work in Spacelab in orbit. 
They will be able to make adjustments 
to -the orbiting equipment and to control 
themeasurements being made. 

On their return to earth they will 
bring the acquired data back with them. 

The Spacelab crew will eat and sleep 
in' the cabin of the Orbiter Shuttle 
vehicle with the four astronauts who 
form the Shuttle crew, but they will be 
able to move through a connecting 

tunnel into Spacelab when necessary. 
The first Spacelab mission is sche- 

duled for about the middle of 1981. 
Spacelab is being constructed for the 

European Space Agency by an industrial 
team of nearly 40 manufacturers in 10 
European countries, the leading contrac- 
tor being VFW-Fokker/ERNO of 
Bremen, Germany. . 

Detailed design and development 
work on Spacelab began in June 1974. 
A Memorandum of Understanding was 

signed by the European Space Agency 
and the US National Aeronautics and 
Space Ádministration (NASA) in August 
1973 which provides for the delivery to 
NASA (who will be responsible for the 
launching) of one Spacelab engineering 
model and one flight unit. 

NASA has undertaken to buy more 
Spacelabs from the European Space 
Agancy, subject to certain conditions. 
The engineering model is scheduled for 
delivery in the second half of 1979 and 
the first flight unit proper about a 
year later. 

Earlier spaceships 
The early astronauts had to be content 
with very uncomfortable living quarters 
in spacecraft designed to ensure survival 
rather than to transport a large amount 
of equipment into orbit. 

The Russian Salyut 1 was perhaps 
the first orbiting laboratory designed to 
carry many instruments into orbit, the 
role of the crew being to ensure their 
satisfactory operation. 

This satellite was 14 m long with a 

maximum diameter of 4m. The internal 
volume of nearly 100 cubic metres in- 
cluded about 36 cubic metres for the 
crew. They could sleep in beds, enjoy a 

dining room with a kitchen corner with 
reheated dishes, and had a bathroom 
and toilet room. 

Later Salyut spaceships were of the 
same general design, very like that of a 

submarine; this is not surprising, since in 
both spaceship and submarine there is 

a great pressure difference between 
inside and outside the ship. 

In 1973 NASA launched the Skylab 
orbital and scientific space station, this 
being an extension of the Mercury - 
Gemini -Apollo programs. 

The internal volume of Skylab is 

about 600 cubic metres, of which about 
100 cubic metres are inhabitable. 

Salyut and Skylab were launched 
unmanned, since if the rocket were to 
explode, the station would be destroyed. 
Neither can they be brought safely back 
to earth, since they could not withstand 
the mechanical and thermal strains of 
re-entry. 

The crew of these stations therefore 
had to travel separately to and from the 
vehicle. Salyut had an engine, but 

Skylab had no engine of its own, 
although it could use the Apollo ship to 
which it was coupled as a locomotive. 
A main disadvantage of both of these 
craft is that almost all the equipment on 
board is lost except for a few small 
rather precious items which the astro- 
nauts can bring back to earth with them. 

The space available in the vehicles 
used for transporting men to and from 
the space station is very limited; the 
astronauts in Soyuz II returning from 
the Salyut I station died because they 
were so encumbered with the equipment 
they were bringing back to earth that 
they could not move to reach a device 
to stop the accidental depressurisation 
of the craft. Such problems will not 
occur in this form with the future 
Spacelabs. 

Neither should Spacelab vehicles 
cause danger to people on the earth. 
After the fiery death of Cosmos 954, 
the nuclear reactor equipped Russian 
satellite which crashed in northern 
Canada in January 1978, people are 
becoming wary of space equipment 
which may crash down on to their 
country even if there are no radiation 
dangers involved. 

NASA is concerned both about the 
possible hazards of such craft striking a 

populated region and also about losing 
its investment in the station, which cost 
about US$2000 million. 

Spacelab modules 
The Spacelab station has been designed 
on a modular basis so that it can be 
changed to meet specific mission require- 
ments. The two main components are a 

pressurised module or laboratory which 
provides a "shirtsleeve" working envi- 
ronment and an open pallet in which 
materials and equipment can be directly 
exposed to the space environment. 

The pressurised module is made in 
two segments, each being a cylinder 
4.1 m in diameter and 2.7 m long. The 
core segment will be used in all Spacelab 
missions in which a pressurised module 
is required ; it contains various supporting 
facilities (such as data processing equip- 
ment) and laboratory facilities such 
as working benches, floor -mounted 
racks, etc. 

The second pressurised module, 
known as the experiment segment, is 

used to provide more laboratory working 
space. It will not be used unless this 
additional space is required. This 
segment contains only floor -mounted 
racks and benches. 

When. both segments are assembled 
with their end cones, the maximum 
external length is seven metres. 

Five pallet segments, each three 
metres long are also available. These are 
designed for large instruments, for ex- 
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periments requiring direct exposure to 
the space environment and for work 
requiring unobstructed or broad fields 
of view. 

For example, various telescopes, 
antennae, sensors, radiometers and radar 
antennae will be carried in one of the 
pallets. Each pallet can also be used to 
cool equipment, to provide electrical 
power and to furnish connections for 
commanding and acquiring data from 
experiments. 

If the pallets only are used without 
any pressurised module, the essential 

support systems for various experiments, 
including power and communication 
systems, are protected in a small pres- 
surised and temperature -controlled 
housing called an igloo. 

The pressurised cabin of the Orbiter 
Shuttle vehicle is connected by a tunnel 
with the pressurised module of Spacelab. 
The tunnel is segmented so that its 
length can be changed as required. An 
airlock module can be attached to the 
tunnel to provide an additional access 
to external space. 

Pallet -mounted instruments will 

normally be powered and controlled 
from within the pressurised module, but 
could be controlled from the Orbiter 
Shuttle vehicle cabin when the flight is 
a "pallet -only" mode with no pressurised 
module. The pallet can accommodate a 
variety of experiments in which manned 
attendance is unnecessary, but where 
services such. as electrical power, 
temperature control, etc. are needed. 

Several kilowatts, both AC and DC 
will be available to operate experimental 
equipment during a Spacelab mission. 
Continuous voice and data transmission 

Atmospheric physics 
The first Spacelab flight will be in the 
relatively low circular orbit of 250 km 
+/-5 km altitude with an inclination of 57° 
favourable for experiments in atmospheric 
physics. It is expected that important 

' new results about the physics of the atmos- 
phere will be obtained during this flight in 
which various groups from the USA, 
France and Belgium are involved. 

The University of Michigan Group will 
be responsible for an imaging spectrometric 
observatory which will simultaneously 
observe the 20 nm to 1200 nm wavelength 
region with a resolution varying between 
0.3 nm and . 0.6 nm over the spectral 
range. This permits the study of the 
airglow spectrum by observing radiation 
emitted by excited atomic and molecular 
ions and also neutral particles In the 
atmosphere. 

The Jet Propulsion Laboratory of 
California are working on an ATMOS 
(Atmospheric Trace Molecules Observed 
by Spectroscopy) project using inter- 
ferometry. Groups from France and 
Belgium are planning a Grille spectrometer 
for the high resolution passed through the 
atmosphere at sunrise and sunset. 

French and Belgian groups will also 
study Lyman -Alpha emission by hydrogen 
and deuterium in the atmosphere. 
Plasma Physics 
Plasma physics experiments for the first 
Spacelab flight have been designed by 
groups in Japan, the USA, France, Norway, 
Germany and Austria. Although magneto - 
spheric research is one of the earliest fields 
of space research, Spacelab offers a new 
dimension for such work, since on -board 
particle accelerators can be used to in- 
vestigate the electric fields parallel to the 
magnetic field lines; gas plumes, optical 
and electron detectors and, on later 
Spacelab flights, small satellites can be 
employed. 

Artificial auroras produced by particle 
accelerators on board will be observed by 
a low light television system, whilst 
natural auroras and the small partical 
contamination around the Orbiter will be 
observable. 

The latter is an important parameter 
for the success of the astronomical observa- 
tions from Spacelab. A similar system for 
the detection of low -energy electrons can 
detect the natural electron flux and fluxes 
induced by the particle accelerators. 
Sun -earth relations 
Various groups of European and US 
workers are preparing equipment which 
will provide data about the influence of 
the sun on our daily weather. For example, 
Figure 1 shows that there is a very strong 
correlation between the 22 year sunspot 

cycle and the July temperature in central 
England, but much more information is 
required about the energy input from the 
sun to the earth. - 

' Two absolute solar radiometers on the 
first Spacelab mission will measure the 
total energy flux from the sun over the 
whole spectrum from the far ultra -violet 
to the far infra -red. It is hoped to achieve 
an accuracy of 0.1%, which is why two 
instruments making the same measure- 
ments are to be used on the same flight. 

A further instrument will measure each 
part of the solar spectrum over the range 
190 to 4000 nm; three precision mono- 
chromators will achieve a relative accuracy 
of 0.1% and will permit the identification 
of the particular spectral elements res- 
ponsible for any changes in the amount of 
energy reaching the earth. 

This work is regarded as the first of 
three flights spread over a period of about 
ten years so that long term changes in the 
solar energy input can be studied. 
Astrophysics 
The Far Ultraviolet Space Telescope 
(FAUST) has been designed for the obser- 
vation of extended and point sources in 
the 120 nm to 300 nm wavelength range, 
flown on previous rocket flights. It can be 
used for objects down to magnitude 18. 

Another instrument is the wide field 
camera which will form images of a large 
fraction of the sky to assist in the study of 
large scale phenomena in the Universe. 
A 600 angle will be used with filters for 
130 - 300 nm for stars down to the 11th 
magnitude. This camera will be used for 
investigations of the milky way, nebulae, 
dark clouds and the distribution of galactic 
and extra -galactic matter. 

Another piece of equipment will involve 
the use of a gas -scintillation -proportional 

1 

Normalised 
sunspot cycle o 

(22 years) 
100 

16.5 

July temps., 
central England 

(°C) 

16.0 

15.5 

counter for X-ray spectroscopy. This will 
be the first time this type of detector will 
be used in orbit. 

Materials sciences 
Quite a number Of materials science experi- 
ments will be carried by Spacelab on its 
first mission; they have been designed to 
test the capability of the system for pro- 
ducing desired results in conditions of 
virtually zero gravity rather than to pro- 
duce materials in commercial quantities. 

A tribology experiment will test the 
characteristics of lubricants for bearings 
under zero gravity (such as their spreading, 
wetting and operating characteristics). A 
geophysical flow experiment will permit 
laboratory studies of the dynamics of the 
oceans and atmospheres of rotating planets 
and stars; a dielectric fluid will be employed 
between concentric rotating conductive 
spherical shells with an electric field bet- 
ween them to generate a gravity -like force 
in the miniature model. This work is 
impossible in a ground based laboratory. 

There will be a total of 37 materials 
science experiments in the first Spacelab 
payload. The equipment will include three 
furnaces and a fluid physics module. 

Earth observations 
Two instruments to be carried aboard the 
first Spacelab flight are designed to test 
its capability of performing earth -surface 
remote sensing work. The metric camera 
will be attached to the optical window of 
Spacelab to produce small-scale high - 
resolution photographs of the surface of 
the earth from space and to test the capa- 
bility of making maps and revising maps 
from such photographs at scales of 
1:50000 or smaller. The camera is similar 
to that used on aeroplanes. 
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facilities will normally be made available 
between the experimenters in Spacelab 
and the ground observers so that the 
experimenters can obtain expert advice 
rapidly. 

The relationship between Spacelab 
and the Shuttle has been compared with 
that between trailers and tractors. 

A number of Spacelabs are in various 
states of preparation for their voyages, 
but relatively few Shuttle Orbiter 
vehicles are required, since the turna- 
round time of the Orbiter vehicles is 
quite short. 

The microwave facility is rather 
remarkable in that it measures the long 
wave energy spectrum of the ocean waves 
as a function of wave number and 
direction. The long wave region of the 
ocean spectrum (taken as the 10 to 500 
metre section) contains the largest part 
of the wind -induced surface wave energy. 
The global distribution of these waves Is 
closely related to the global wind fields 
and to the atmospheric pressure distribu- 
tion at sea level. It is intended that this 
technique will be used from future satel- 
lites to help improve weather forecasting. 

This microwave facility, which employs 
a 2 metre by 1 metre antenna, can also be 
used as a synthetic aperture radar from 
orbital altitudes. This technique makes it 
possible to use the craft's velocity for 
scanning the spatial electromagnetic field 
near the craft created by backscattering 
from the surface of the earth. The data 
obtained should provide an all-weather 
day and night time surface mapping of the 
earth with high spatial resolution by a 
process which is the microwave analogue 
of optical holography. 

Life Sciences 
The Spacelab environment enables experi- 
ments to be performed on the behaviour of 
man and other organisms in a gravity - 
free environment, whilst the effects of 
high energy cosmic particles from space 
can also be investigated. In the life sciences 
field 16 experiments have been accepted 
for Spacelab's first flight. 

Blood samples will be taken from the 
crew members at regular intervals during 
the concentrations after the flight. Other 
work will investigate how the body fluid 
pressures react to near zero gravity, whilst 
further experiments will investigate 
any changes in the numbers of cells in the 
blood and whether the cells which pro- 
vide our immune responses are altered. 

During their growth' plants exhibit 
helical movements and an experiment with 
He/ianthus annuus will test how this is 
affected by gravity. Other work will look 
into the effect produced by the absence of 
the normal daily variation of light and 
darkness on a fungus which produces 
patches of extensive growth once every 24 
hours; this may shed light on the 'biolo- 
gical clock' mechanism. 

Ballistocardiography experiments will 
record the body accelerations in three 
dimensions of the crew by attaching ac- 
celerometers and the effect on the heart 
activity and blood movement will be 
found. The crew members will be equip- 
ped with personal miniature tape recorders 
to monitor their electrocardiograms, elec- 
troencephalograms, etc. under gravity free 
conditions. They will also wear various 
radiation dosimeters. 

Maximum use can be made of the 
Shuttle Orbiter vehicles, while the 
Spacelabs can be outfitted at the user's 
premises. But in most cases, the indi- 
vidual experiments will be brought to a 

central location and integrated into one 
of the Spacelabs. 

Fleábility 
The Spacelab missions offer flexibility. 
The Shuttle Orbiter flight parameters 
can be varied so that the orbit inclina- 
tion and the orbit altitude meet the 
requirements of the particular mission 
concerned. For example, the altitude of 
the orbit can be varied between 200 km 
and 900 km. 

The Kennedy Space Centre on the 
East coast USA will be used during the 
first few years of operation of the 
Shuttle, providing a possible range of 
inclinations of 28.50 to 570. 

Later the Vandenberg site on the 
West coast will become available and 
this will make orbital inclinations of up 
to 1040 possible. 

The orientation of the Orbiter vehicle 
can be adjusted as can the flight time. 
For example, the Orbiter may fly in- 
verted to give a view -of the earth. 

Mission flexibility is also provided by 
the choice of various module -pallet 
configurations - such as module only, 
module plus pallet or pallet only - and 
variations of the module and pallet 
lengths. 

In general only equipment required 
for a particular mission is carried so as 
to reduce the weight. Up to five pallets 
may be flown on the Orbiter. 

The Spacelab can carry greatly in- 
creased weight and volume compared 
with other space transportation systems, 
and at relatively low cost. The cargo 
bay of the Shuttle Orbiter vehicle is 4.5 
metres in diameter by 18 metres long. 

The ability to carry experts in their 
field with the experimental apparatus 
so that they can immediately make 
adjustments will maximise the useful- 
ness of.the results obtained. The return 
of the complete Spacelab equipment to 
the ground after every mission is also 

Work on the pressure module in Bremen, Germany. (Courtesy: ESA, Paris). 
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very attractive and economical. 
Shared mission costs also keep ex- 

penditure down, but there are some 
types of work for which the Spacelab 
system is not ideal - such as work 
requiring more time in space than the 
Shuttle Orbiter is designed to spend. 

Overview 
The cost of Spacelab is about US$500 
million, provided by ten European 
countries - Italy, France, West Ger- 
many, the United Kingdom, Belgium, 
Spain, The Netherlands, Denmark, 
Switzerland and Austria. 

NASA provides the launching facili- 
ties. The importance of Spacelab can be 
seen from the following figures of its 
frequency of Shuttle launchings. 

During the first 12 ,years of Shuttle 
operation about 1000 payloads are 
scheduled on 487 flights up to 1992. 
Spacelab will be carried on 201 or 41% 
of these flights, the number of Spacelab 
payloads being 464. 

The other 54% of the Shuttle 
launches will be used for free flying 

satellites (46% of launches will be for 
communications satellites, deep space- 
craft for inter -planetary missions, high 
altitude explorer craft, research satel- 
lites, etc.). 

Other Shuttle launches will convey 
the Space Telescope and various Land - 
sat, Seasat, earth resources, meteoro- 
logical and astronomical satellites. 

The Spacelab missions provide the 
first opportunity for a European to 
orbit in space. There will be only one 
non -American on the first Spacelab 
flight, which will be the Shuttle's 
seventh mission. 

The European Space Agency put for- 
ward 54 candidates (including one 
woman) who had been pre -selected to 
travel on the first Spacelab mission. In 
May 1978 the Agency selected three of 
these candidates from whom the one 
European to travel on the first Spacelab 
mission will be chosen. The three are: 

Mr Ulf Merbold, a 37 -year old German 
physicist who has worked as a solid 
state physicist on crystal lattice defects 
and low temperature physics. 

Mr Claude Nicollier, a 34 -year -old 
Swiss astronomer who has worked on 
the photometric classification of the 
supergiant stars and who is a qualified 
professional pilot. He is a part time pilot 
in the Swiss Air Force. 

Wubbo Ockels, a 32 -year -old Dutch 
physicist who has been involved with 
prompt gamma ray decay and position 
sensitive detectors, apart from deve- 
loping a data handling system. 

These three were chosen from a 
maximum of five candidates put for- 
ward by each country. 

The maximum age was 47, a degree 
was required in natural sciences or 
engineering with at least five years' 
experience, and fluency in written and 
spoken English. 

The candidates had to undergo 
psychological tests to ensure they will 
be able to cope with the considerable 
stress of the Spacelab workload and 
environment. Very good memory and 
reasoning ability, good concentration, 
low aggressiveness and high motivation 
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were among the requirements. 
NASA has selected Mr. Michael L. 

Lampton, a 37 -year -old -physicist and 
Mr. Byron R. Lichtenberg, a 30 -year -old 
scientist for the first Spacelab flight. 
One of these two Americans will 
accompany the selected European. 

The experimenters aboard Spacelab 
are called the payload specialists. These 
people are nominated for the flight by 
the particular organisation which is 
sponsoring the payload concerned. They 
are accepted, trained and certified for a 
flight by NASA. 

They co-ordinate their activities in 
space with experimenters on the ground 
and with the crew of the Space Shuttle 
Orbiter. 

The Orbiter crew includes its com- 
mander, the pilot, and the mission 
specialist who is responsible for the 
management of the Shuttle resources 
and equipment which supports Spacelab. 

Experimenters aboard the earlier 
Skylab craft found it uncomfortably 
large. The crew found themselves floating 
out of reach of all of the grip bars, 
whilst time was lost in moving consi- 
derable distances and they became tired 
very quickly. 

One cannot use one's lower limbs for 
walking in conditions of near zero gra- 
vity. It was therefore decided that the 
ideal space station is one composed of 
compartments, each not much bigger 
than a man. 

In such a compartment a man can 
stand erect, but can always touch som- 
thing. This principle has been used in 
the design of the Spacelab pressure 
module (which is much smaller than 
that of the Shuttle Orbiter payload 
bay), but the bay can be filled with 
pallets. 

The Shuttle Orbiter also contains a 
nvo-deck living unit with the control 
station on the top deck and the quarters 
for both the Shuttle crew and the 
Spacelab specialists on the lower deck. 

The specialists will work in the 
pressure module in shifts during missions 
when this module is carried and will 
return to the Shuttle living quarters 
to eat, sleep and relax. 

Salyut I carried 1000 kg of instru- 
ments, Salyut 4 more than 2000 kg, but 
Spacelab will initially carry about 
5790 kg, increasing to 9350 kg on later 
flights in which three pallets are used. 

Principal uses 
The early manned orbiting vehicles in- 
volved experimental programs mainly 
biological in nature. Aboard Spacelab a 
much wider variety of experiments will 
be undertaken. 

Spacelab offers an environment where 
gravity is extremely small (about one 
millionth of that on the earth),although 

strictly speaking the gravitational field is 

only zero at the centre of gravity of 
the whole Orbiter (including Spacelab) 
when there is no retardation by the 
atmosphere. 

Such a micro -gravity environment 
should offer entirely new possibilities 
for separating biological materials to 
obtain pure preparations of cells for 
transplantations, for preparing concen- 
trated antibodies 'for the treatment 
of certain diseases and for purifying 
vaccines, etc. 

Ultra -pure metals, semiconductors 
and glasses can be processed free of 
contact from any container for research 
applications in electronics. Perfect 
crystals for computers, communications 
and other electronics uses may be 
processed in Spacelab as well as new 
materials of improved strength at high 
temperatures. 

Spacelab will be flown above the 
atmosphere, so it will provide for experi- 
mental work in the fields of astro- 
physics, ultra -violet, optical, infra -red 
and X-ray stellar, planetary and solar 
astronomy. 

Atmospheric ionospheric (plasmas) 
and magnetospheric physics can also be 
investigated by flying Spacelab at an 
appropriate height. Remote earth sensing 
for meteorology, land -use planning, 
resources, pollution control and other 
purposes can be carried out with more 
flexibility than is available from existing 
satellites dedicated to one of these 
purposes. 

Biological experiments will be some 
of the most important work aboard 
Spacelab. There is still much to be 
learned about the growth and behaviour 
of cells in conditions of zero gravity - 
apart from the effect of such an en- 
vironment on such a complex creature 
as a man. 

It is intended to use Spacelab to study 
sea sickness phenomena for which 
purpose a special "sled" has been 
designed. A man will be rocked in a seat 
with various amplitudes at frequencies 
of between 0.01 Hz and 1 Hz; this move- 
ment can also be combined with a 
rotary movement. 

The first mission 
The total number of scientific and tech- 
nological investigations chosen by NASA 
and the European Space Agency (ESA) 
for the first Spacelab mission scheduled 
for 1981 is 76; of these experiments, 60 
are European, 15 American and one 
Japanese. 

This first mission has been jointly 
planned by NASA and ESA, the available 
Spacelab weight for equipment, power 
and crew time being shared between 
these two organisations. The ESA will 
provide some of the basic experimental 

equipment such as a microwave sensor, 
a metric camera and a vestibular sled. 

About 130 investigators from Europe, 
80 from the USA and a few from 
Canada, India and Japan will be involved 
in the 76 experiments. 

The primary objective of the first 
Spacelab flight will be to verify the 
performance of the various systems and 
subsystems. The second objective will 
be to obtain useful data and to confirm 
the broad capability of Spacelab for a 
wide variety of space research. 

The first flight will last 165 hours 
(about seven days), but the time for ex- 
perimental work will be 140 hours. 

No access to the payload will be 
available during the final nine days 
before the launch nor during the first 
30 hours after landing. 

As the Shuttle verification equipment 
on the first flight will be much more 
extensive than on succeeding Shuttle 
flights, the total payload carrying capa- 
city will be reduced to about 4000 kg 
and the total energy available to about 
100kW-hr. A total of 100 man-hours 
will be available from the two payload 
specialists. 

The experiments to be performed by 
the first Spacelab mission have been 
deliberately chosen from a wide range of 
disciplines including atmospheric 
physics, plasma physics, sun -earth rela- 
tions, astrophysics, material sciences 
and technology, life sciences and earth 
observations. 

Condusion 
It is often said by people who know 
little about the subject that they feel it 
disgraceful huge sums of money should 
be spent on space research when man 
cannot cure many forms of human 
disease. It seems likely that the availa- 
bility of the Space Shuttle together with 
Spacelab will bring an enormous number 
of advantages to the human race, both 
to people who are ill and to those in 
good health, but progress in this expen- . 

sive field of technology is inevitably 
limited in pace. 

However, if one thinks back a few 
years, one can appreciate how rapidly 
the developments in space work have 
actually occurred. Man has been on the 
earth for a very long time yet it is only 
in the last twenty-two years that he has 
been able to leave his world temporarily 
and return safely to it. 

It is interesting to note that the first 
element of Spacelab hardware has 
already been delivered to the USA. One 
of the pallets (fabricated by British 
Aerospace at Stevenage) was delivered 
to the Kennedy Space Centre in 1978 so 
that NASA can use it for Orbital tests of 
the Space Shuttle in 1980 as part of a 

pre -operational Orbiter payload. S 
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Features Details Benefits 

Unique Fixed Unidirectional Three- 
Magnet Structure 

Every Empire cartridge uses 3 high energy ferrite 
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of unidirectional flux. 

Higher and more linear output signal, 
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Molded Four -Pole Magnetic 
Assembly 

Every Empire cartridge employs a four -pole 
magnetic assembly that is precisely aligned and 
locked in place by a high pressure injection moulding 
process...providing a uniform and orthagonal 
magnetic field. 

Improved crosstalk and reduced 
distortion that is insensitive to tracking 
force. 

Tubular moving Iron Design By using a tubular high magnetic saturation iron 
armature we obtain an optimum ratio of output level 
to effective tip mass. 

Improved tracking ability and widened 
frequency response. 

Four Coil Hum Bucking Assembly 
Plus Electromagnetic Shielding 

Using custom designed computer controlled 
machines, a precision drawn copper wire (thinner than 
human hair and longer than a football field) is wound 
onto a symmetrical 4 bobbin structure. By using 2 

coils per channel a symmetrical electrical circuit is 
formed. 

Improved rejection of hum and stray 
noise fields. 

Aluminium Alloy Cantilever The Empire computer designed tubular cantilever 
provides optimum coupling of the diamond tip to 
the moving magnetic system resulting in minimum 
effective stylus tip mass. 

Superb low level tracking, reduced 
tracking distortion...plus enhanced 
wideband separation characteristics. 

Precision Ground Oriented 
Diamond Tips 

Empire diamonds are precision ground, polished 
and inspected in house, using sophisticated 
television cameras and powerful rtt icroscopes to 
ensure accurate angular orientation. 

Reduced tracing phasedistortion, 
together with reduced wear of both 
the record and the diamond tip. 

For the full story on Empire cartridges we suggest you audition one soon at your local Empire dealer. For his name and a copy of the 
Empire brochure 'How to get the most out of your records', write to: 
Concept Audio Pty. Ltd. 22 Wattle Road, Brookvale, NSW. 2100. Tel: (021 938.3700. 

Concept Audio Where only the very best is good enough. 
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Electronics rides high 
on the boating boom 
Les Bell 

Over the last five years there has been a considerable 
increase in the sale of pleasure boating craft including 
everything from rubber dinghys to opulent power pleasure 
cruisers. Parallel with this development has been an 
increase in the number of electronic instruments for a 
wide variety of maritime purposes. Here is 'an up-to-date 
report. 

ANYBODY WHO TAKES a look at 
Sydney Harbour on a summer weekend 
would have to agree that boating must 
be Australia's most popular leisure 
activity. The Harbour is so crowded that 
the onlooker can hardly see the water 
between the boats! 

For thousands of years, 'men 
managed to sail boats over quite long 
distances without electronics or indeed, 
instruments of any but the most 
rudimentary kind. Fortunately, in the 
Middle East astronomy was developed 
to an advanced stage in early times and 
celestial navigation was developed from 
this. 
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For dead reckoning on coastal 
passages, the earliest 'instrument' was 
probably the log, and yes, it actually 
was a log. A rope, knotted at even 
intervals, was attached to the log 
which was then dropped over the 
stern Of the boat.' The rope was payed 
out for a known length of time while 
the knots were counted. This method 
is not very accurate, particularly due to 
inaccuracies in timekeeping. 
' The situation was remedied in the 
17th century when the British 
Admiralty offered a prize of ten 
thousand pounds for the development 
of an accurate chronometer. In 1762 

C 

7 8 9 

4 5 6 

t 2 3 

o 

vet 

w 

the winning design, by English 
horologist John Harrison, kept an 
accuracy of better than two minutes 
on a six week voyage - a phenomenal 
achievement for the time. 

Instrument technology has 
progressed somewhat since then, parti- 
cularly since the introduction of 
electronics. Today boats of all kinds, 
'both work and pleasure craft, carry a 
wide range of electronic equipment 
and instrumentation. 

Electronics can take a lot of the hard 
work out of boating - calculators and 
computers, for example, can take a lot 
of the tedium ,out of navigation 
calculations, while satellite navigation 
systems make it an absolute snap. Móre 
important is the contribution of 
electronics to safety - radio is almost 
mandatory on any boat for this reason. 
Instruments which used to be 
mechanical, such as knotmeters and 
logs, have now been replaced by 
electronic equivalents offering improved 
performance and added features. 

Radio communications 
Probably the. most important facility 
provided by electronics at sea is that 
of radio communication, both for 
safety and convenience. For the 
pleasure boat owner, there are three 
different types of radio communication 
system, each of which has its particular 
advantages and disadvantages (is nothing 
simple these days?). 

Briefly, the three systems and their 
important parameters are as follows:- 

Latitude, longitude and time can be obtain- 
ed from this satellite navigation system 
receiver, enabling a navigator to fix his boat's 
position within a few metres. 



27 MHz: cheap, medium quality, 
short range, undependable for safety; 

VHF marine: medium cost, medium 
range, high quality with constant watch 
on distress frequency; 

HF marine: expensive, variable 
quality, long range capability with 
constant watch on distress frequencies. 

The correct system should be chosen 
bearing in mind your boating activities. 
A speed boat which never ventures 
outside the harbour would obviously 
require a totally different radio from an 
ocean-going yacht or fishing boat. 

The primary consideration in all 
cases, however, should be safety rather 
than convenience. Radio has saved so 
many lives at sea that its value is 
inestimable - and this should be borne 
in mind when considering an installation 
on any boat. 

Apart from safety, a radio has many 
uses on board a boat. Members of 
fishing clubs, for example, can keep 
each other posted on their activities 
using a 27 MHz 'chatter channel', while 
ocean racers, in the Sydney -Hobart for 
example, report their positions every 
few hours by HF radio. 

At present, marine radio is under- 
going rapid change with many boat 
owners contemplating the installation 
of new equipment. 

The 27 MHz service uses sets similar 
to CB rigs but on different frequencies. 
Power input is. limited to five watts on 
AM, and although transnission is over 
water, distances for reliable 
communication are still only of the 
order of 15 to 30 km. Being an HF 
band the service is subject to inter- 
ference through long distance "skip", 
so it cannot be relied 'upon for 
important communications. 

Unfortunately the 27 MHz channels 
are not officially monitored by any 
professional full-time agency in the way 
that the HF and VHF services are 
supported by OTC. All monitoring of 
the safety channel (27.880 MHz) is by 
volunteer organisations such as the 
Volunteer Coastguard, who cannot 
provide round-the-clock service. It 
would be very unwise to depend upon 
this service for safety on a winter 
weekday - there may be no-one 
listening. 

The major advantage of the 27 MHz 
service is the low cost. A complete 
installation, including the fibreglass 
whip antenna, (just like a CB mobile 
whip), will cost around $100 to $250. 
Hand-held units (walkie-talkies) are even 
cheaper, and have many uses, including 
the ability to be transferred to a dinghy 
(or a life raft - if ever things get that 
bad!), or taken onto the beach (while 
barbecuing?) to get weather updates, 
etc. 
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The AWA Pilotphone 6 is a 24 channel, 25 watt VHF/FM transceiver which will operate on the 
Seaphone channels. 

Because of its low cost, it would be 
unwise not to have a 27 MHz radio on 
board any boat that is bigger than a 
dinghy. For weekend use or fishing in 
the harbour, it provides' safety and 
convenience without breaking the bank. 

Where offshore trips of any length 
are contemplated, or where added 
facilities are required, then the more 
expensive VHF/FM or HF/SSB services 
should be considered. 

VHF FM radio 
This type of radio provides clear, 
interference -free communications over 
relatively short distances, generally 
in -shore and short-range ship -to -shore 
and to coordinate traffic in major ports. 

Some countries have recently extended 
this service to small commercial and 
pleasure craft. It's a sort of sea -going 
equivalent to the 'land mobile' service 
used by taxis, couriers, etc. 

VHF has. several advantages over the 
cheaper 27 MHz system and HF single 
sideband equipment. Firstly, for the 
ranges required for general in -shore and 
coastal communications, it is inefficient 
to use a transmission medium that 
covers both long and short distances. 

On HF, interference from man-made 
and atmospheric noise interrupts com- 
munications - sometimes quite severe- 
ly. FM receivers are not affected by this 
sort of interference, except on very 
weak signals, and clarity of reception is 

Services and Frequencies on marine radio 

SERVICE VHF/FM 

International Safety/Distress 
& Calling chan. 16 

Supplementary Distress/Safety 
and Calling - 
Supplementary Safety/Distress 
and Calling - 
Weather/Working and Telegrammes chan. 67 

Pleasure craft ship-shipshore 
safety info and search and rescue 

Club freq. 

Pleasure craft shipshfp only 

Radiotelephone 'Radphone'to 
OTC coast stations 

Sea ph one 

Sth. Pacific cruising - guarded 
by VIH Hobart during hours of 
operation 

chan. 67 

chan. 73 

chan. 70 

chan. 26/23 

HF/SSB 

2182 kHz (AM) 

4125 kHz 

6215.5 kHz 

2201 kHz 
4134.3/4428.7 MHz 

27 MHZ 

2524 kHz 27.880 MHz 

1725 kHz 
2032 kHz 

2284 kHz 

2780 kHz 
2056 kHz 

4143.8 kHz 

27.890 MHz 
27.900 MHz 
27.910 MHz 
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Although Emergency Position Indicating Radio Beacons (EPIRBs) have been commonly available 
overseas for some years, lack of appropriate standards, plus tough type -approval specs have 
delayed their introduction here. The model illustrated incorporates á two-way radio and ís 
(regrettably) not licensable in Australia. 

consistently very high. Secondly, inter- 
ference from unwanted signals from 
faraway stations (`skipping' via the 
ionosphere) does not occur. A 'capture 
effect' results in only the strongest 
station received being heard. Conse- 
quently, two close stations may con- 
verse satisfactorily despite other opera- 
tional stations nearby. 

Many VHF transceivers are switch - 
able to low power when operating over 
short distances to avoid unnecessary 
interference to other users. 

Recent expansion of the VHF service 
in Australia to match international 
standards allows for five classes of 
service: port operations, commercial (oil 
refineries, tugs, etc.), professional 
fishing, non-commercial, and public 
correspondence. The last two classifica- 
tions apply to pleasure craft, and allow 
ship -shore, ship -ship and telephone (Sea - 
phone) calls. 

The VHF channels are between 
156 MHz -162 MHz, and are a mixture 
of simplex and duplex channels - on 
some channels, the station transmits and 
receives on the same frequency, while 
on others the frequencies are different. 
Full duplex working is used and has the 
advantage that both stations can trans- 
mit and receive simultaneously, allowing 
a natural conversation to take place 

(important for calls made by people not 
acquainted with radio procedures). 

Unlike the 27 MHz band, the VHF 
service is monitored round the clock by 
a professional safety service - in this 
case, the Overseas Telecommunications 
Commission. In the Sydney area, for 
example, channel 16 is monitored by 
operators at Sydney Radio (VIS) at La 
Perouse. 

The range of communication ort 
VHF is extremely dependent on trans- 
mitter power and antenna heights. Ship 
to ship communication is generally 
possible up to 20 nautical miles, while 
Sydney Radio can -communicate reliably 
over 60 nautical miles and sometimes 
further. Basically, VHF is limited to 
'line of sight', and some areas, notably 
around the Hawkesbury, are in radio 
'shadow'. 

The service will be expanded in 1980 
with the addition of transmitters near 
Wollongong and Newcastle, which will 
provide coverage to Tuncurry in the 
north and south of Batemans Bay in the 
south. At the same time, the west coast 
of Australia will be brought into the 
fold, with installations in Perth,. 
Dampier and Port Hedland. All these 
locations will monitor the distress 
channel (channel 16). It is expected that 
the service will eventually be expanded 

to cover the entire east and south coasts 
from Cairns round to Adelaide, 
providing Australia with one of the 
most advanced VHF radiotelephone 
services in the world. 

A typical VHF/FM installation costs 
between $450 and $1350 including the 
antenna. Perhaps the major advantage of 
the VHF service is high speech quality, 
coupled with ease of use, which makes 
possible communication between a VHF 
station at sea, and any telephone in 
Australia or overseas, through the OTC 
Seaphone service. 

HF radio 
HF is usable over long distances, 
providing fairly reliable, if somewhat 
unpredictable, communications. HF 
radios are usually larger than other 
kinds, require more power, and are 
more difficult to install. They're more 
complex to use too. 

Three major- HF bands are usable by 
pleasure craft around Australia -2 MHz, 
4 MHz and 6 MHz. Each has different 
propagation characteristics dependent 
on the time of day, time of year and 
position in the sunspot cycle. Operation 
depends on the .ability to pick the right 
band for communication over the 
appropriate distance. 

At present all communications above 
4 MHz must'be on SSB, and by 1982 all 
double sideband (AM) equipment will 
be obsolete, except for 2182 kHz, the 
international distress frequency. SSB 
offers clear advantages over AM. 

The major objection that most 
people have to HF radio is cost and 
complexity of installation. For a start, 
an HF radio consumes more power than 
other kinds, and may require an extra 
battery or heavier alternator. 

HF is particularly susceptible to 
interference from ignition and other 
sources (such as fluorescent lights) as 
the receiver will have to cope with much 
lower level signals than with 27 MHz 
and VHF radio. Hence all on -board 
electrical equipment must be adequately 
suppressed. 

Another problem is that an HF radio 
antenna requires an earth, as most are 
loaded whips which require a ground 
plane. This can be a major problem, 
particularly on metal hulled craft, as 
any junction of dissimilar metals which 
is exposed to salt water forms a voltaic 
cell and the resultant current degrades 
the metal, causing rust. 

For a wooden or fibreglass boat, the 
best earth is a large (at least '/,m2) metal 
plate beneath the hull; A modern alter- 
native is the Dynaplate, a 50 x 125 x 
12 mm (approx) block of metal beads 
which, because it is porous, has an 
effective surface area of over 11/4 m2. 
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Antennas for HF, (on smaller craft 
at least) are usually 31/2-5m fibreglass 
whips, although in yachts the rigging 
wire from the stern to the top of the 
mast will make a much better radiator. 
The total length of the backstay 
antenna and its lead-in should be less 
than 17m for best results on the 
Australian bands i.e. up to 6 MHz. 

Total cost of an installation can be 
$1000 to $7000, depending on power 
output and facilities and performance 
offered. 

The major importance of HF radio 
is in its contribution to the safety of life 
at sea. To this end, Australian coastal 
radio stations maintain 24 hour watch 
on the international distress frequency 
of 2182 kHz, as well as 4125 kHz and 
6215.5 kHz. Other frequencies are 
reserved for ship to ship working, traffic 

licensee is required to pass a test in 

order to obtain the restricted operators' 
certificate of proficiency. This test is 

not difficult - the candidate has to have 
a knowledge of operating procedures 
and equipment controls, an ability to 
repair minor faults and a general know- 
ledge of the appropriate rules and 
regulations. 

Seaphone 
Seaphone is a high quality VHF duplex 
link using channels 23, 26 and 27 to 
provide a ship -shore telephone link. It 
now operates in Sydney and Melbourne 
following a two-year pilot scheme. 

The system is accessed by dialling a 
prefix and requesting the Seaphone 
service. If the required vessel is within 
range and on channel the connection 
will be made within minutes. (See 

SPEED/DISTANCE 
RESET 

csST 

SPEED 

The LX40 speed/distance indicator has a 

large, easy to read LCD display and has been 
designed to mount on the dashboard of a 

power craft. 

between OTC stations and ships, and 
other purposes. 

Reliability of communications is 

dependent on propagation conditions 
and the choice of frequency. On the 
2 MHz band, daytime communications 
are limited to 160 km or so, but at night 
greater ranges can be expected. This 
band suffers least from interference 
from distant stations, but in tropical 
areas a high static level can be a problem. 
The 4 MHz band is more versatile, 
giving distances up to 500 km in the day 
and considerable further at night. Best 
communication over long distances is on 
6 MHz, but this band is prone to inter- 
ference from foreign stations. Choice of 
correct band therefore depends upon 
the distance from the station to be 
contacted, as well as the time of day 
and, of a limited extent, propagation 
conditions in general. 

Operation on HF is a bit more tricky 
than on the other bands, and so the 
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The Seafix hand-held RDF incorporates a 

compass to give true bearings to 1° but only 
covers 'long wave' for shipping weather fore- 
casts and the beacon band. 

0(40 " "Communications" news, p. 86) 
Seaphone channel 67 is held for 

'less than full distress'. messages which 
are nevertheless still urgent. OTC Coast 
Radio stations also use channel 67 to 
broadcast weather and navigation 
hazard reports at set times throughout 
each day. 

The Seafarer 3 is fairly typical of the 'rotat- 
ing LED' type of echo sounder, offering 
depth measurements to 100 fathoms (180m). 
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We now carry stock of 
most PC Boards for 
ETI and EA projects. 

METAL DETECTOR 
ETI 549A only $2.00 
We also have in stock all 
components you need to build 
this exciting project. 

BIG DISCOUNTS TO CELEBRATE! 
Now that we're in the centre of town it's easy 
for you to get the best bargains going. Come 
and compare the prices on the whole range 
of Electronics. 

Hybred Amplifiers 
SI -1010G 10 watt 

$6.25 
SI -1020G 20 watt 

$12.45 
SI -1030G 30 watt 

$15.35 
S1 -1050G 50 watt 

$23.45 

SAVE on 

AMPLIFIER CASES 
These handsome amplifier cabinets 
come with timber case finished in 
walnut woodgrain. 
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Pigtail Electrolytic 
10 mfd 16 volt 
22 mfd 16 volt 
47 mfd 16 volt 
100 mfd 16 volt 
220 mfd 16 volt 
470 mfd 16 volt 
1000 mfd 16 volt 
2200 mfd 16 volt 

2.2 mfd 25 volt 
4.7 mfd 25 volt 
10 mfd 25 volt 
22 mfd 25 volt 
33 mfd 25 volt 
47 mfd 25 volt 
100 mfd 25 volt 
220 mfd 25 volt 
470 mfd 25 volt 
1000 mfd 25 volt 
2200 mfd 25 volt 

4.7 mfd 50 volt 
10 mfd 50 volt 
22 mfd 50 volt 
47 mfd 50 volt 
100 mfd 50 volt 
220 mfd 50 volt 
470 mfd 50 volt 
1000 mfd 50 volt 

1-9 10áp 
18c 13c 
18c 13c 
18c 13c 
22c 17c 
35c 30c 
45c 40c 
60c 50c 
84c 75c 

18c 13c 
18c 13c 
18c 13c 
18c 13c 
22c 17c 
22c 17c 
22c 17c 
55c 50c 
55c 50c 
70c 60c 

$1.25 $1.00 

18c 13c 
18c 13c 
22c 20c 
22c 20c 
30c 27c 
60c 55c 
80c 70c 

$1.20 $1.00 

GREENCAPS Specials 
HYLAR MYLAR 
50 volt 100/250 volt 

Small green P.C. type .47 mfd 26c 
mount. Ideal for .68 mfd 55c 
prolects and all P.C. I mid 60c 
boards. 1.5 mfd $1.20 
.001_001 2.2. mfd $1.40 
.0033 
.0047 mfd, 0068 

liT 

mid 12c 
.01,.015..022,.033, 
.047 mfd 14c 
.068 mfd 18c 
.1,.15,.22 mfd 20c 
.33 mid 24c 

The chassis constructed from 20 g 
zinc plated steel and all are ready 
to drill, punch, or lust look at. Now 
also complete with anodized alum. 
front panel. 

Length 
3(X) mm 
Width 
195 Tm 
Depth 510.50 92mm 

Length 
360 mm 
Width 
282 mm 
Depth 
110 mm 

AC1 

AC2 

$16.95 

Length 
380 mm AC3 
Width 
295 mm $14.75 
Depth 
110 mm 

Ta1;:{;l 
welcome here 
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a BATTERIES 

EABLE 

ZOW $ 25.30 
12 volt 4.5 ampere hour 

CRC SPECIALS 
CRC 2-26 

+ Improves electrical 
properties 

* Fights ruSt and cdrrosion 
* Dries and moistureproofs 

electrical equipment 

16 oz Aerosol $3.50 
6 oz Aerosol $ 1 .70 

CRC FREEZE 
* Provides instant cooling 

action for fault finding 
e Useful for testing 

thermocouple devices 
* Complete evaporation 

leaves no residue 

300 g Aerosol $2.70 

MICROPHONE 
STANDS 

Floor stands with solid base 
and standard thread to suit 
most microphones. 

- Only $19.50 

Auto Suppressor Packs 
Bubble packed kits to suppress 
your car. 4 or 6 cyl. 

SP1A14 x SCI, 1 x SC2-4-51 $3.95 
SP1B14 x SC1A, 1 x SC2-4-5) $3.85 
SP1C (4 x,SC1B, 1 x SC -4-5) $4.35 
SP1D14 xSC1C, 1 xSC2-4-5) $4.35 
SP2A (6 x SC 1, 1 x SC2-4-5) $5.25 
SP2B(6 xSC1A, 1 xSC2-4-5) $5.25 
SP2C (6 x SC 1B, 1 x SC2-4-51 $5.75 

SP20 (6 x SC 1C, 1 x SC2-4-5) 85.75 

POST 
Mail Order Instruc- 
tions: Minimum P&P 
$1.00. Orders over 
$9.99 must Include 
additional postal 
charges (see below). 
ORDER VALUE .Charge 
$5-$9.99 Nil 
$10424.99 $0.50 
$2.5-$49.99 $1.50 
S50-$99.99 $2.50 
$100 or more $4.00 

E.&OE. 

DAVID REIR ELECTRONICS m 
127 York Street Sydney Australia PO. Box 317 Newtown NSW 2042 Tel. 29 6601 
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A typical radar installation consists of a scanner unit, which houses the transmitter, and a display 
unit, which contains the CRT with its associated electronics and controls. This Koden unit has 

an output of 6 kW and a range of up to 32 nautical miles. 

Radar 
One of the greatest contributions to the 
safety of larger vessels manoeuvering in 
busy shipping lanes has been made by 
radar and a modern solid state technique 
has made it feasible to install radar in 
smaller vessels such as pleasure craft. 

Typical modern radars have ranges 
from 16 to 100 nautical miles, basically 
dependent on the power output. They 
are transistorised throughout, except for 
the magnetron and display tube. A 
10 kW peak output power unit, for 
example, would have a range of up to 
64 miles, with a power consumption 
of 160 W on a 24 V supply. Most 
operate in the X band around 9400 MHz, 
and have interference rejection circuitry 
to reduce the effect of other ships' 
radars on the display. 

The use of semiconductors, 
particularly integrated circuits, to 
reduce the size and power consumption 
of radar sets has also made possible the 
inclusion of sophisticated and 
conventional features, such as digital 
indication of range, and automatic 
collision warning alarms. Most sets 
consist of two units, a console which 
contains the display circuitry and 
controls, and a transceiver/scanner unit 
which contains the RF electronics as 
well as the rotating antenna. Often the 
sets have two or more scanners, the 
larger antennas having reduced beam - 
width with consequent improvement in 
definition and range. 

A radar -related item which boat 
owners should consider, especially if 
they take their craft into or near busy 
shipping lanes (particularly in conditions 
of poor visibility) is a masthead 
mounted radar reflector. This will 
enable radar -equipped large vessels to 
spot small craft in heavy weather, 
eliminating the danger of collision. 

Echo sounders 
Echo sounders work by transmitting an 
impulse and measuring how long it takes 
for echoes to return. Unlike radar, 
which transmits radio frequencies, echo 

sounders operate by transmitting ultra- 
sonic energy. All echo sounders operate 
on similar principles, varying only in 

type of display, operating frequency 
and output power. 

The basic type operat?s on a 
frequency of around 30 kHz, and 
indicates depth of water below the keel. 
The display usually consists of a LED or 
neon tube which is spun around the 
circumference of a calibrated scale at 
constant speed. At the time that the 
acoustic pulse is sent, the LED is flashed, 
and this should appear at the zero mark 
on the -dial. The return echo also flashes 
the LED, but by this time it has moved 
around the dial an angle proportional to 
the time since the transmit pulse. 

Reflections from shoals of fish also 
appear on the display, making the echo 
sounder a useful device for fishermen. 
Most fish finders, as they are known, are 
fitted with a pen recorder to indicate 
echoes so that a good spot can be 
returned to. The chart -type fish finders 
provide considerably more information 
than rotating neon or LED types, and 
use special circuitry to show the nature 
of the bottom. 

Autopilots 
Several different types of autopilot 
are available, the major distinction 
being between those intended for power 
craft and those for sailboats. 

A powerboat can be set in a parti- 
cular direction and will keep going that 
way, more or less regardless of changes 
in the wind or tide, taking its heading 
from a compass. A sailing boat, however 
is much more dependent on the 
direction of the wind. Were an auto- 
pilot to attempt to keep a boat on the 
same heading regardless of wind change 
the sails would be wrongly set, and the 
boat could well drop speed or be put in 
an uncomfortable or dangerous situation. 
Hence most autopilots for sailboats, 
attempt to keep the boat on the same 
heading relative to the wind, (although 
some units offer a choice of compass or 
wind vane to generate the control signal). 

Basically, an autopilot is a straight- 

forward servomechanism: the actual 
heading is compared with the desired 
course - the error signal being used to 
drive a servomotor, applying correction 
to the rudder. 

The effects of swell and waves will 
however cause the rudder to move, and 
the servomechanism will hunt, 
perpetually trying to correct an error 
that is not particularly significant. To 
avoid this, most autopilots have a sea - 
state control, which introduces a low- 
pass filter into the signal path, thus 
eliminating the hunting action. Some 
models have switchable settings, to 
compensate for different sea conditions. 

The Coursemaster 100, manufactured 
by Coursemaster Autopilots in Sydney, 
for example, is designed for power 
vessels and offers a wide range of 
features. Using a compass for heáding 
information, the Coursemaster 100 has 
a 'dead band' of 4° around the desired 
course, as well as a five position 'sea - 
state' control. On boats which have a 
large turning inertia, the Coursemaster 
can even apply ..counter rudder to 
eliminate overswing. 

Although some autopilots require a 
course to be steered and the autopilot 
to be switched on to hold that course, 
the Coursemaster is slightly unusual, 
the autopilot can automatically bring 
the boat onto a preset correct course. 

Satellite navigation 
A very accurate electronic/satellite 
are available, the major distinction 
system, which uses the US Navy's 
Transit satellites. Six of these satellites, 
in polar orbits, circle the globe 960 km 
up at a speed of 71/2 km/s. As each 
satellite orbits the earth in about 96 
minutes, it comes into view at every 
point on the earth's surface at least four 
times in every 24 hours. The satellites 
can provide positional information 19 
or 20 times each 24 hours. The passes 
arc not evenly spaced however but the 
worst delays under normal circumstances 
are 21/2 to 3 hours. 

Every two minutes as it orbits, each 
satellite transmits a time signal with an 
accuracy of better than 33 µs. Because 
the orbital parameters of the satellite 
are already known, a hyperbolic line of 
position for the observer can be obtained 
using doppler techniques. To ensure 
accuracy, the satellites constantly 
transmit details of their exact orbital 
parameters on 150 and 400 MHz. This 
information is updated every sixteen 
hours, based on observations made by 
four dedicated tracking stations in the 
USA. Using the most sophisticated dual - 
frequency receivers, a positional 
accuracy of a few metres can be 
achieved anywhere in the world. 

Using a single -frequency receiver the 
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The Coursemaster 100 autopilot, which offers controls for all sea conditions. 

accuracy reduces to about ±400 m; 
still more than adequate for most 
commercial applications. Cost of such 
an installation is about $14 000. 

Current satellite navigation receivers 
often incorporate extra features such 
as predicting the next satellite pass, 
the ability to perform dead reck- 
oning navigation between passes, 
and the ability to ring an alarm when 
the destination is approached. Various 
options are available, such as printers 
and interfaces to logs and gyro inputs. 
One model, the Furuno FSN-20B, will 
even automatically apply corrections to 
its matching Omega receiver! 

Knotmeters and logs 
The most common transducer for speed 
measurement is a small impellor 
monitoring water flow. As it rotates it 
pulses a reed relay or similar switch to 
provide a signal suitable for subsequent 
analogue or digital processing and 
display. 

These devices are accurate to about 2% 
if correctly installed and calibrated, but 
may become clogged by seaweed and 
other flotsam. 

To get around the problem of 
keeping the hull shape clean, with no 
protrusions, there are a couple of 
electronic systems with no moving 
parts. 

The first transmits ultrasonic pulses 
through the hull . into the water and 
listens for reflections from bubbles or 
other particles mciving past the hull. 
The frequency of the returned signal 
will differ slightly from that transmitted 
due to Doppler shift - and this will be 
proportional to the velocity of the 
water flow, the instrument thus displays 
the difference frequency, normalised to 

units of speed. Further circuitry 
compensate for variations in the speed 
of sound in water at different temper- 
atures and salinities. 

A second, more common system, 
exploits Fleming's left hand rule for gen- 
erators. A hull -mounted electromagnet 
creates a magnetic field at right angles 
to the motion of the boat, with the lines 
of flux passing vertically through the 
hull. Since seawater is conductive, a 
voltage is induced in the water, 
proportional to the velocity at which. 
the water cuts through the field. Two 
small studs, protruding through the hull, 
pick up this voltage, and there you have 
it; a beautifully simple, accurate- and 
elegant knotmeter with no moving parts 
which indicates speeds from 50 knots 
plus! 

Typical of this type of log is the Sea- 
farer Log, marketed by AWA. This 
unit has a low profile retractable trans- 
ducer, and has three switchable speed 
ranges (8, 16 and 32 knots). It is 
energised by an internal nine volt 
battery, or ship's supply of 10.8 to 40 
volts. The log includes a counter which 
records in hundredths of nautical miles. 

As well as the traditional analogue 
meter these instruments can have digital 
liquid crystal displays (LCD). The 
Corinthian S100L distance recording log 
and the S100K knotmeter, for example, 
are a matched pair of units operating 
from one impeller. The units mount 
flush in a bulkhead through a 100 mm 
aperture. The S100K records to tenth - 
knot accuracy between 0.1 and 15 
knots. For powerboats, the LX40 
combines a 35 knot speedometer with 
a 19.9 mile trip log in one bracket or 
console -located instrument. 

Probably the most important sailing 
instrument is the log, often combined 

with a knotmeter. The log is needed for 
dead reckoning navigation, and the 
knotmeter gives an indication of the 
efficiency of the sails setting - more 
effectively than can be done by eye. 

For sail craft, special expanded -scale 
- knotmeters can resolve changes of as 
little as 0.01 of a knot. To reduce 
spurious readings, averaging techniques 
provide a continuous indication of 
performances - very important when 
tuning racing yachts. 

Wind direction may also be measured. 
Perhaps the best way is via a pair of 
selsyns, one at the top of the mast, the 
other, in the indicator, at the bottom. 
These will provide round -the -compass 
indication of wind direction in 
convenient analogue form. 

Wind speed is still commonly 
measured by a rotating anemometer. 
Early devices consisted of a rotating cup 
coupled to a dc generator, the output 
voltage of which was proportional to 
the angular velocity. A simpler method 
using large scale integrated circuits 
is simply to generate pulses and count 
them for digital display. This technique 
is more reliable both mechanically and 
electronically._,_ 

This Datamarine depth/speed indicator feat- 
ures an LCD display and is housed in a 
weatherproof case. 

The major problem with both wind 
speed and direction indicators is 
mechanical reliability in the mast -head 
unit. There can be few more hostile 
environments in which an electro- 
mechanical device has to work reliably 
and repeatably, with only infrequent 
maintenance due to its inaccessability. 

An anemometer with no moving 
. parts is made by Telcor. The unit 
operates by measuring the cooling effect 
of the' wind passing over a heated 
element. This element is held at a fixed 
temperature above ambient. Wind 
passing over the sensor has a cooling 
effect directly related to wind velocity. 
Owing to this cooling effect more 
current is required to maintain the 
sensor at its constant temperature as 
the ' wind velocity rises, and by 
monitoring the current, wind velocity 
can be displayed. 
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This type of anemometer has no 
stiction or friction. It can follow even 
minor changes in wind velocity and will 

provide reliable indication at very low 
wind speeds. Its sensing element is small 
and light and its principle of operation 
lends itself to a form of readout that 
can be readily expanded at the lower 
end so as to allow quick recognition of 
the smallest change at the masthead. 
Lighthouses and lightvessels have radio 
beacons which extend their usable range 
far beyond the horizon. Areas of 
`civilization' invariably have broadcasting 
stations, many of which transmit from 
known fixed locations 24 hours a day. 
Transmitters such as these may be used 
for quick and accurate direction finding. 

Radio direction finding (RDF) 
equipment enables the user to take a 
bearing on a fixed station relative to his 
boat - and the resultant bearing will 
usually be accurate to within at least 2°. 

The simplest types of RDF receivers 
are operated by manually turning a loop 
or ferrite antenna until the required 
beacon is heard at minimum signal 
strength. Beacon direction is then read 
off a calibrated scale. A separate sensing 
antenna must be used to tell whether 
the beacon is in front of you or behind 
you. This sensing antenna is often 
incorporated in the receiver - as in the 
Fujion F -2000A RDF shown. 

Some hand-held RDFs, such as the 
Seafix, have a built-in compass. Using 
a unit such as this, it is possible quickly 
to obtain a fix plotting two or more 
bearings. 

e 

A variety of HF and VHF 
antenna systems are available 
for marine applications. These 
types, typical of what you'll 
see, are available from Sydney- 
based distributor, I.F.T.A. 
Australia. 

Fully automatic direction finders, 
such as the JMC 2206D, are now 
available, many offering digital display 
of frequency and electromechanical or 
digital display of bearing. These units 
generally have full-size external loop 
antennas. 
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The Datamarine 'Corinthian' model LX360 'Wind Machine' sensibly uses digital readout for the 
wind speed display but analogue dial type indication of wind elirection through 360°. 

Many small RDFs will double as 
broadcast receivers, and are useful for 
obtaining weather forecasts, etc. The 
Fujion F -2000A, for example, covers 
AM and FM broadcast bands, LW, 
marine band and the VHF marine band. 
It will run either on internal cells or on 
an external 12 V do supply. 

Omega 
The only hyperbolic navigation system 
to provide good coverage of the 
Australasian area is Omega, which is a 
global system designed land operated by 
the US Navy. It is a VLF (10-14 kHz) 
system, and because of this, is primarily 
intended for use by submarines, as only 
VLF radio waves can penetrate seawater 
to any depth. 

A basic Omega installation costs 
between $4000 and $7000, and in good 
conditions can give a fix to within 
2000 metres. However, in unfavourable 
conditions, errors as large as 8-10 km 
may occur. To correct this, there is a 

version of Omega called differential 
(or micro-) Omega, which uses a fixed 
Omega monitoring station in the area of 
operation transmitting local corrections 
which can be applied by users to the 
basic Omega hyperbolic information. 
This brings the accuracy of Omega to 
a par with the short range hyperbolic 
systems such as Decca. 

Miscellaneous gear 
For celestial navigation a lot of the 
tedium and possibility of errors has 
been taken out of sight reductions by 

the use of pre-programmed special- 
purpose calculators. A well known 
example is the Tamiya NC -77. This 
can handle a wide range of navigation 
calculations to solve latitude and 
longitude from sextant sights of celestial 
bodies. In addition, it can calculate 
a fix by dead reckoning, and perform 
numerous other calculations. 

The major benefit of these calculators 
is to the offshore navigator who often 
has to perform complex calculations 
when tired, wet, hungry or generally 
finding difficulty in concentrating. 
Under these circumstances, it is easy to 
make mistakes, but if a calculator can 
do all the legwork, it becomes feasible 
to take more sights than are necessary, 
as a check. 

To power all the electrical equipment 
it is possible to put on a small yacht one 
must either run the engine regularly 
for a fairly long period, or if one is 

lucky enough to berth at a marina, 
install a battery charger. An alternative, 
now starting to become economically 
feasible, is to install a small solar cell 
panel as a trickle charger. 

Amongst those supplying solar panels 
are Amtex of Chatswood in Sydney, 
Challenge Eelctric of Brookvale and 
Greenwich Marine, both also in Sydney. 
Philips also stock a range of solar 
panels, some specifically for this app- 
lication. 

In general, a 330 mm square panel 
produces around 400 mA or so at 
14 V. Battery charging models generally 
deliver about 10 watts or so, models 
for lighting applications, somewhat less. 
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AC-IENCIES 
115-117 PARRAMATTA ROAD 

CONCORD, 2137. Tel: 747-6472 
(Corner Parramata Rd & Lloyd George Ave.) 

Some fantastic 
DICK SMITH ELECTRONICS 
products available, and on a SUNDAY too. All at 
current prices with a few specials thrown in. 

COMPUTERS 
Yes ... Electronic Agencies are 
now distributors for the famous 
range of "COMMODORE" 
computers. 

112=11~ 
S1399.00 S1529.00 
PET 2001-8 CBM 3001-16 

As these computers are made by one of the largest 
computer manufacturers In the world, the software 
and hardware Is almost limitless. The instruction 
manual is so comprehensive that even if you know 
nothing about electronics and have never laid eyes on 
a computer, you will have no trouble. If you do 
happen to get stumped - no worries -as importers 
of these machines you have all the resources of the 
vast Hanimex company to help you out, notto men- 
tion Electronic Agencies. We have a CBM 3001-16 on 
display in our store. 

PET 2001-8: Standard Pet with video display unit, 
cassette and calculator type keyboard. 8K bytes of 
memory. Normally $1499. Now only $1399. Save 
$100. 
CBM 2001-16: 16K bytes of memory with video dis- 
play unit and large keyboard. External cassette op- 
tional extra. Normally $1829. Now only $1529. Save 
$300. 
CBM 3001-32: Same as 2001-16 but with 32K bytes. 
Normally $2199. Now only $1979.10. Save $220. 

PRINTERS 
3023 PRINTER: 80 column dot matrix. Plain paper 
with full graphics. Normally $1499. Now only 
1349.10. Save $149. 

3022 PRINTER: 80 column dot matrix as above, with 
forms handling capability and tractor feed. Only 
$1529.10. Save $169. 

FLOPPY DISK 
CBM 3030: Dual drive intelligent mini -floppy sys- 
tem, 343K nett user storagpe capacity. Only 
$1889.10. *ROM Set required for 2001-8 $91.80. 

EXTERNAL CASSETTE DECK 
only $134.10 

Includes cable to computer. 

TRADING HOURS: 
9 am -5.30 pm Mon -Fri. 

9 am -Noon Sat. 
10 am -2 pm SUNDAY 

MAIL ORDER: S1.00 pack 8 post plus 5 percent of 
order (additional pack/post) up to $80, thence a flat 
$4. All heavy 8 bulky items sent freight on via 
Comet. 
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How about a single chip Keyless Lock in á 14 -pin 
DIP for around $2.63*. Package it your way. We'll 
even help you with a low cost keyboard to suit. 
Ask: for LS7220. 

A 14 -pin Hi -in -Low fully ádjustable Frequency Trip 
for Flow Meters, Tachos, Tone decoders or anywhere 
you need to keep track of pulse rates. Simple to use 
and only $5.89*: 
We'll call it the FX 701P. 

This Keyboard programmed Multi -step Timer even 
drives LEDs directly. At $6.90* WD55 is our latest 
opportunity chip. 

100 up price +15% sales tax 

If you've got an idea that needs a little silicon lubrication to 
get it moving . . . we'd like to chip in. 

daneval control pty. ltd. 
70 Bay Road, Sandringham, Vic., 3191. Ph: 598-9207. Telex: AÁ34439 
AGENTS: Sydney: 51-5880. Adelaide: 42-6666. Brisbane: 36-5183. ACT: 82-4995. Perth: 325-2444. Hobart: 44-1337. N.Z. (63) 85.702. 

also available through computer stores and electronic wholesalers. 
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Beryllium 
how dangerous? 
Beryllium compounds are insidious poisons - they can.lie 
in the body for up to five years before showing any effects 
- and they can kill. Have you any beryllium in your junk box? 

BERYLLIUM COMPOUNDS ARE QUITE SAFE - PROVIDING THEY'RE LEFT WELL ALONE 
DO NOT: grind, saw, put with acid, crush, chip, file, brush or vacuum the material! 
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THERE IS a lot of controversy these 
days about the toxic effects of everyday 
substances - saturated hydrocarbons in 

food, cancer -producing hair dyes, lead 

in petrol and so on. 
It may surprise you to know that 

you are in contact with one very toxic 
substance which has cost the lives of 
many people over the years and which 
may have no warning notices or labels 
attached to it - it's harmless in its 

present form, but is only waiting for the 
unwary to tamper with it to turn it into 
a deadly cancer -forming agent. 

The substance is beryllia, long used 
for its low thermal conductivity and 
high electrical insulation resistance in 

applications such as RF power 
transistors and some 'heat sink 
compounds'. 

In its solid state, beryllia (or 
beryllium oxide, to give it its proper 
name) is fairly innocuous. It won't 
explode, give off noxious fumes or,even 
catch fire. But grind or cut it in any 
way, and the dust formed may produce 
insidious lung disease. Cases have been 
reported in which workers who came 
into contact with the substance did not 
exhibit symptoms until five years later, 
and some in which the damage appeared 
within one or two months. 

It doesn't take much dust to produce 
toxic effects, either. Some forty years 
ago, beryllia was used widely in 

fluorescent lighting tubes, and the 
number of cases of poisoning were 
much greater. Because of the incredible 
virulence of the poison, toxic effects 
have been reported in people who 
visited the homes of beryllium workers. 
Tests have been carried out with soiled 
clothing that showed that shaking even 
a lightly -soiled lab apron can give rise 
to dust concentration five times the 
recommended maximum. 

Imagine, then, the effect of sawing 
a piece of beryllia in your workshop 
(or, worse still, in your kitchen). The 
worst of it is, you may not realise the 
effects until five years from now. 

Having said all that, solid beryllia is 

safe enough if treated with respect. 

If there 'is an alternative, don't use 

beryllium compounds. 
Don't ever mutilate, grind, cut or 
even scratch beryllia. 
Always make sure that any beryllia 
you have is adequately labelled in 

such a way that there is no way that 
you, or anyone else, can mistake it 
for something harmless. 
When you want to throw out a 

device containing beryllia (which you 
probably feel like doing round about 
now), send it back to the manu- 
facturer - it's pretty certain that 
they know how to dispose of it 
properly. 

There is another route through which 
beryllia can be harmful - through the 
skin. Experiments with animals have 
shown that introducing beryllium 
compounds into open wounds may 
form tumours. If you're using a heat - 
sink compound that you think contains 
beryllia, try not to touch it - use plastic 
gloves and other safety devices. 

If you think that beryllia has come 
into contact with you in any way which 
could prove harmful - see your doctor. 

BIBLIOGRAPHY 
QST magazine (ARRL journal), issue 
July 1978, page 37, "How Safe is Your 
Ham Shack ?" - part 2. 

1) Physical Design of Electronic 
Systems, Bell Telephone Laborat- 
ories, Vol 3, 1971. 

2) Dangerous Properties of Industrial 
Materials, N. I. Sax. 

3) NIOSH Registry of Toxic Effects 
of Chemical Substances, Vol 2, 

1977. 
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Some of the fairly common types of devices constructed using Beryllium oxide are shown above. 

RF power transistors use the material as a heat transfer material between the chip and the copper 
stud. Stripline terminations - such as the central device in the upper group and the central 
device in the lower row - aré less common but have construction similar to the RF power 
transistors. These devices are perfectly safe to handle providing you do not do any of the 
things suggested in the pictures on the opposite page. 

BERYLLIUM OXIDE, Be0 (Beryl, Beryllia, Brome/lite) 

PHYSICAL, CHEMICAL AND MEDICAL CHARACTERISTICS 

VOLUME RESISTIVITY: 6 x 10" ohm.m at 300°C (98% Be0)' 

THERMAL CONDUCTIVITY: 2101n1/m. °C (98% BeO at 25°C)1 

SOFTENING TEMPERATURE: 1600°C (98% Be0)' 

THERMAL EXPANSION: 6.1 ppm/°C (98% Be0)' 

TOXIC HAZARD RATING: High (acute local irritation, inhilation: 
may cause death or permanent injury after very short exposure to small 

quantities)2 

LOWEST TOXIC AIR CONCENTRATION: 49 mg/m3 (rat, inhilation, 
four weeks continuous. Cancer.)3 

LOWEST TOXIC UNDER -SKIN DOSAGE: 7 mg/kg (pig, benign 

tumour)3 

OSHA STANDARD AIR CONCENTRATION: 2 µg/m3 (time -weighted 

average)3 

OSHA STANDARD.PEAK AIR CONCENTRATION: 25 µg/m3 (30 min 

per 8 hours13 
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Jonathan Scott 
CONFESSES being born in Brisbane in 

1956 - claims British descent in comp- 
ensation. Beats us too, but it's always a 

good start for an argument! 
His first exposure to technology was 

an electric train set, ostensibly bought 
for him. This was a bit odd as he was 

only 2.5, but daddy was surprisingly 
helpful. Jonathan could wire the points 
when he was three and was allowed to 
drive it when he was four. The error 

rate in this early electrical work has 

resulted in a sense of smell that can pick 
an overheated solenoid at 400 metres 
and a sense of hearing that can get the 
bearing of a short circuit to within 3°. 

Jonathan was educated at a Sydney 
GPS school which "turned out lousy 
human beings, but great assassins", and 
hence it doesn't rate a free plug here. 
By now the electrical fetish, mutated 
into electronic obsession, was blooming 
into radio amateurhood. Having hated 
every second spent at school, the 
attraction of Sydney University's vast 
reserves of CROs, computers, girls, bars, 
concerts, girls, colleges, plays, girls, 
interesting lectures, clubs, societies and 
girls came as a welcome opportunity to 
expand his interests. Amazingly, between 
all this a BSc in Physics was squeezed 
from the system in 1976. 

After this, Jonathan went to live 

in Wesley College (the only co-ed one 
on SU campus), to get closer to the 
action, figuring that one hour per day 
spent commuting is an intolerable 
inefficiency to any perfection -minded 
engineer. Two years later, a BE (Hons) 
popped up, which would have been 
great had it not heralded the threat of 
having to get a full time job! Here, 
ETI came to the rescue, and in 1979 

All you ever wanted to know 
about ETI . , , but were afraid to ask 

David Tilbrook 
BORN in Sydney as a young lad (circa 
1954), David lived here until a move to 
Adelaide forced him to live there. At 

the ripe old age of eight he built his first 
electronic device - a profoundly 
complex gadget consisting of two 
switches (240 V light switches - off the 
bedroom wall), a 3 V torch globe (from 
his father's torch) two giant 1.5 V 

batteries and fuse wire for hookup cable. 
He learned very quickly about short 
circuits! It wasn't long before he 

progressed to crystal sets, doorbells and 
various concoctions he still can't fathom! 

Extradited to Sydney in 1964 he 
was , thrust into St Pius' College at 
Chatswood who steered him through 
his Higher School Certificate ... they 
had to get rid of him somehow! 

Leaving the cloistered shadows of St 
Pius', David progressed to servicing 
pinball machines - the experience was 

good for him for he developed a healthy 
disrespect for electromechanical things. 

From this highlight in David's career 
it was only natural that he study 
electronics at university. He refuses to 
say which one and none will admit 
having him . . . 

At the end of his first year David 
secured a job as a laboratory technician 
testing coal and mineral samples at 
Casco. He relates that it was thus even 
more discouraging when chemistry 
proved his downfall at university. 

To expunge his sins he took up 
servicing electronic equipment (car 
radios,. transistors and stereos), this 
being more fun 'than servicing electro- 
mechanical equipment. Finding this 
marginally better than pinball machines, 
David soon left to join Convoy Inter- 
national where he rose to fame and 
fortune . . . well, notoriety and a 

modest income, anyway. 
His interest in hi-fi had been kindled 

many years before and he found 
working on top-quality equipment 
(Nakamichi, B & O, Teac, Electrosonic 
A/V gear ...) a stimulating experience. 
After several years he was appointed 
Service Manager at Convoy which, 
among other things (washing coffee 
cups, answering the 'phone) involved 
designing equipment for audio-visual 
applications. 

Following those happy years at 

Convoy, David spent some time doing 

freelance electronic design. Amongst 

Jonathan could be found taking refuge 
from the hard labours of the outside 
world in their hallowed lab. 

Having taken up residence in a share - 
house (with a female economist, a 

female lawyer, a PhD andia policeman - 
just to keep him on his toes) everything 
looked stable. Alas, the. establishment 
made him an offer he couldn't refuse - 
money. Not a lot, but it was going 
cheap; free in fact, in exchange for a 

Masters degree in Pure Electronic Design. 
So now he may be seen frequenting SU 

in the day, ETI at all sorts of times, and 
various places of raging ín between. 

Star sign: Taurus = Leo 
Likes: Building better electronics, 

photography, girls, ergonomics, strategic 
games, timepieces,. motorbikes, rock 
(heavy), Monty Python, Hewlett- 
Packards (symbols of perfection in 

engineering), food (especially Italian), 
cars (German and Italian), skiing, squash, 
and. winning. 

Dislikes: Imperfection, inefficiency, 
ordinary, unspectacular and boring 
things; slow people. 

Quotes: "Between the women, the 
cars and the food, I should have been 
born Italian"; "If you can build a better 
one, the builder of this one hasn't got 
an excuse in Hell!" 

other things, he worked on animating 
monsters using electronic control. 

We found David supporting a 

telegraph pole in a back street of 
Woolloomooloo. Being in a charitable 
mood that week we took him in, thrust 
him through the lab door and said: 
"go to it!" And he did. His cunning 
circuits now grace the pages of ETI. 

Star sign: non -Leo. (Aquarius) 
Likes: sophisticated audio gear, physics, 
good loudspeakers, tennis, astronomy, 
cunning circuits, pre -1975 Toranas. 
Dislikes: pre -1975 Holden Toranas!, 
bad loudspeakers, poor electronic design, 
low -fi audio gear, chemistry, salesmen 
and mechanical contrivances. 
Quotes: "If it takes more than 10 amps, 
I don't want to know about it!" 
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New digital multimeters that work 
the way you do. 

You do your job as well as it can be done. Now there's a line of digital multimeters 
from Beckman that does the same. A new generation of 311 -digit multimeters a step above all other digital and analog multimeters. We've combined the best of both to give you useful and easy -to -use features found in no other multimeter. 

BECKMAN 

t? 'go' í` 

Reliability you can 
depend on. 

Whichever model you choose, you get 
long-term accuracy and reliability, 
assured through the use of band -gap 
reference elements, thin-film resistor 

` ~ 

045:1- 

1<D' 

211, 
networks and custom -designed CMOS 2. LSI chips. 

2_ 

10 Amp AC/DC measuring 
I 201'- 

capability without special adaptors 2- (Models 3010.3020, 3030). 

Save on battery replacement costs. 
Common 9V transistor battery provides up to 2000 
hours of continuous operation. Compared to other 
multimeters with no better than 200 hours of use, 
Beckman multimeters save you at least 10 battery 
replacements. 

Reduce operator shock hazard. 
New safety designed test leads with moulded flange help 
protect the operator from accidental shocks. 

Your investment protected. 
1500 Vdc or 1000 Vrms protection on all voltage ranges. 300 
Vdc or rms AC on all resistance ranges. 

Easy to carry and use. 
It's free from external power requirements and weighs only 454 
grammes. 

Convenient continuity indication in a DM M 
with the new Beckman Insta- m facility. In any resistance 
range, an ohm symbol appears in the display the instant 
continuity is established with the test leads. 

Simplified in -circuit semi -conductor test 
function. 
A constant current source permits actual semi -conductor 
junction voltage drop to be displayed with as little as 200 
ohms shunt resistance. 

1CS4) 2tO 

2 

91\ 2N` 9734' 

rye 
-2m 

Complex waveforms measured 
easily and accurately with True RMS 
capability. The Beckman RMS 3030 measures 
both AC voltage.and AC current in True RMS 
(AC + DC). 

Time saving and error 
reduction with single centre 
function switch. One single centre 
switch makes the instrument easier to 
use and more reliable than push-button 
digital multimeters. 

available now 

Featuring new continuity function. 

- 

Model RMS 3030 0.1% Vdc accuracy $199 
Model 3020 0.1% Vdc accuracy $179 
Model 3010 0.25% Vdc accuracy $139 
Model TECH 300 0.5% Vdc accuracy $115 
All prices subject to 15% S.T. where applicable 

A full range of accessories is available. 

t 1 r FMK o ADELAIDE 356-7333 BRISBANE 52-7255 HOBART 23-1841 1 t E 

MELBOURNE 699-4999 PERTH 277-7000 SYDNEY 648-1711 



II 

L j 1111 

MORE FOR YOUR DOLLAR 

LINEAR 2N5458 .40 
LM301 .25 2N5459 .40 

LM304H 1.40 AC127 .80 

LM305H .65 AC128 .60 

LM307CN .32 AC187 .65 

LM308 .60 AC188 .65 

LM310N 1.75 AD149 1.60 

LM311 .55 AD161 1.35 

LM318 2.25 AD162 1.35 

LM324N AV6112 .40 

LM334Z 
UA339PC 

.65 
1.10 AY6119 

AY6120 
.40 
.40 

LM349N 
.50 

1.45 AY6121 .40 

LF356 AV 8110 .50 

LF357N 
.90 AY8139 .40 

LM358N 
LM358N 

.90 

.60 
2.50 
3.30 

AY9139 
8C107 
8C108 

.40 

.18 

.18 

LM380N .85 BC109 .18 
LM371N 1.50 BC147 .10 

LM386N 
1.30 

.90 
BC 177 
8C178 

.20 

.20 
LM386N 1.10 BC179 .20 
LM391N 1.40 PC208 .15 
LM393AN .70 BC547 .12 
555 .25 BC547 .12 

556 .60 BC549 .12 
LM565CN 1.10 BC557 .14 

LM567CN 1.20 8C558 .14 

TBA6a18X1 ... 2.00 BC559 .14 
LM709-CN .50 BD137 
UA710CA .55 130138 .35 
723 .40 610139 , 

LM723CH .54 BO340 .26 
LM733CN .75 BD234 .41 

741 .20 BD237 _47 

UA747PC .85 BF115 ,45 

LM748CN .45 BF173 .60 
LM1458N .50 BF] BO .35 
LM2902N 1.20 BF198 
LM3039H .78 8F199 10 

CA3065 .50 BFY50 .26 
CA3130 1.05 BSV17 .65 
CA3140T 1.05 BU126 2.45. 
UA3401 .60 BUX80 6.75 
LM3900N .65 FT2955 1.15 
LM3909N .85 F73055 .65 
LF13741N .50 MEL12 .75 
LF13741H .50 MJ802 2.95 

MJ2955 

TRANSISTORS 
MJE2955 
MJE3055 

1.20 
1.20 

2N301 1.80 .APF102 .35 
2N1711 .45 MPSA05 .18 
2N2219A .35 MPSA 14 .24 
PN2222 .18 0A675 .10 
2N2222 .20 0C910 .60 
2N2646 .55 0C912 .60 
2N2647 .90 0C925 .10 
2N2904 .40 5E1010 .18 

2NN29905 06 ' ..35 30 
TIP31A. . . . . 

TIP32A 
..40 

40 
2N 2907 .25 250200 . . 1.00 
2N3053 .35 TIP2955 .70 
2N3054 .60 TIP3055 .65 
2N3055 .45 
2N3563_ .18 
2N3564 .25 TTL 7400 SERIES 
2N3565 .18 7400 .14 
PN3566 .18 7401 .16 
PN3567 .18 7402 .14 
PN3568 .18 7403 .18 
2N3569 .18 7404 .16 
2N3638 .18 7405 .20 
PN3638 .18 7406 .18 
2N3638A .21 7407 .30 
PN3642 .14 7408 .16 
PN3643 .16 7409 .20 
PN3644 .16 7410 .14 
PN3645 .16 7411 .22 
2N3646 .16 7412 .26 
2N3694 .10 7413 .28 
2N3702 .20 7414 .32 
2N3704 .25 7416 .40 
2N3819 .25 7417 .40 
2N3904 .18 7420 .16 
2N3906 .16 7421 .16 
2N4032 .45 7423 .35 
2N4033 .80 7426 .24 
2N4250 .1I 7427 .24 

NOW IN AUSTRALIA 
A NEW CONCEPT IN DIRECT MAIL ORDERING 

- NO COUNTER SALES MEAN MUCH LOWER PRICES 

SPECIALS: 10 x 100K C 45mm Slide Pots $2; 10 x 50K C Rotary Pots $2; 10 x 

Isostat 3 -Pole Switches $2; 10 x Rocker Switches 3 -Pole $2. (All plus 271/2 

percent tax). 
Mail all orders to: SEMIS, 2 Guildford Lane, Melbourne. Vic. 3000. 

All components prime, full spec, by major manufacturers 

7430 .16 4052 .70 74L574 40 PCB MOUNT 

7432 .24 4060 1.30 74LS75 .45 .1 uf 50 V 

7437 .30 4066 .65 741_585 .95 .22 uf 25 V 

7438 .30 4068 .29 741.586 .35 .47 uf 63 V 

7440 .20 4069 .18 74L590 .45 1 uf 6.3 V 

7441 .90 4070 .27 74L592 .80 1 uf 50 V 

7442 .35 4071 .27 74LS93 .65 1 uf 63 V 

7443 .65 4072 .27 741-5107 .35 2 uf 10 V 

7444 1.20 4073 .27 74LS109 .35 2.2 uf 16 V 

7447 .50 4075 .27 741-5112 .35 2.2 uf 35 V 

7a48 .50 4077 .27 741-5123 .90 2.2 uf 5O V 

7450 .18 4078 .27 74L5125.55 3 uf 300 V 

7451 .18 4081 .27 74L5126 .55 3.3 uf 16 V 

7453 .20 4082 .27 741.5132 .80 3.3 uf 25 V 

7454 .18 4093 1.30 74LS138 .80 3.3 uf 50 V 

7470 .35 40174 1.05 74LS151 .60 4.7 uf 10 V 

7472 .30 4510 1.05 74LS154 1.20 4. 
uf V 

V 
7473 .30 4511 1.05 74LS157 .60 
7474 .25 4518 1.05 74LS163 .70 4.7 uf 315 V 

7475 .25 4519 .65 74LS174 .60 5 uf 3 V 

7476 .25 4520 1.05 74L5175 .60 6.8 ut 10 V 

7480 .60 4541 1.30 74LS190 .95 10 uf 16 V 

7485 .85 4560 2.60 74LS192 .70 l0 uf 25 V 

7486 .36 74C00 .22 74LS193 .70 10 uf 120 V 

7490 .24 74CO2 .22 74L5196 .90 22 uf 26 V 

7491 .50 74C04 .22 74L5221 .90 22 uf 50 V 

7492 .26 74C08 .22 74L5257 .50 22 uf 120 V 

7493 .26 74C10 .22 74L5365 .55 22 of 250 V 
25 uf 25 V 

7494 .80 74C14 .40 74LS366 .55 
7495 .35 74C20 .25 74LS367 .55 26uf63v 
74107 .40 74C30 .25 74LS368 .55 25 uf 300 _3533 74121 

.60 
74C32 .25 74LS374 1.40 33 u 

6 
f V .2674G48 1.40 33 uf 25 V 

74123 .30 74C73 .65 S.C.R. 33 uf 50 V 
74126 .50 74C74 .65 
74132 .75 74C76 .65 C106V .30 33 uf 160 V 

74145 .80 74C83 1.25 BT100A300R . . . ,.50 33 uf 200 V 

74150 .65 74C85 1.10 C10601 .50 33 uf 250 V 

74151 .36 74C90 
47 uf 6.3 V 

74153 .65 74C93 .85 
47 uf 10 V .10DIODES 47uf 16 V 

74154 .65 74C95 .55 
74157 .45 74C107 .60 

47 uf 25 V 

74160 .60 74C150 2.40 1rNv4001 .06 47 uf e3 v 

74164 .55 74C151 1.50 1N4004 .06 80 uf 10 V 

74165 .55 74C160 .80 
80uf 16 V 

74175 .75 74C162 ,80 1rNv5625 .3.12 100 uf 3 V 

74192 .65 74C175 .80 
100 uf 6.3 V 

74193 .65 74C192 1.10 
100 uf 10 V 

74221 .75 74C193 1.10 ZENER DIODES 100uf 16 V 

74365 .75 74C195 .90 400mw 3.3 v to 36v ..12 100 uf 35 V .6074C221 1.30 1 watt 3.3v to 36v . ..20 100 uf 63 V 
74367 .55 150 of 3.15 V 

74C901 
1.60 200 uf 6.3 V 

CMOS C902 .50 VOLTAGE 200 uf 10 V 

4000 .20 74C907 .50 REGULATORS 200uf 12 V 

4001 .18 
200 uf 15 V 

74C925 4.10 309 1.10 220 uf 6.3 V 
4002 .18 74C927 4.10 317 2.10 220uf 10 V 
4006 1.05 80C95 .60 7805 .70 220 uf 16 V 
4007 .20 80C97 .60 7806 1.00 220 vf 25 V 

4008 1.00 80C98 .60 7808 1.00 220 uf 35 V 
4009 uf 50 V 
4010 .65 
4011 .18 

7815 1.00 220 uf 63 V 

4012 .18 TTL 74LS SERIES 7824 1.00 330 uf 10 V 

4013 .42 74L500 ,15 7912 1.10 470 uf 16 V 

4014 1.00 74L501 .20 7915 1-10 470uf25V 

4015 1.00 74L502 .15 78L05 . . . . ..35 470 uf 36 V 

4016 .4 l 74L503 .18 78L12 .35 500 uf 10 v 

4017 1.05 741.504 .18 78L55 .35 640 uf t6 V 

4018 1.00 74LS05 .18 79L05 .60 1000 uf 6.3 V 

4019 .52 74L509 .18 79L12 .60 1000 uf 10 V 

4020 1.05 74LS10 ,18 79L15 .60 1000 uf t6 V 

4021 1.05 741_511 .18 
10000 18 V 

4022 1.05 74L514 .70 OPTO 
1000 uf 25 v 

4023 .18 74LS20 .18 
1000 uf 35 V 

FND 507 1.40 z200uf 10 V 

4024 .70 74L521 .18 
. 

4025 74LS22 FND 357 1.00 2500 uf t6 v 
.18 -P2 END 500 1.00 

4026 .1.55 74L526 .28 
4027 .60 74L527 .18 
4028 .78 741_528 .30 
4029 1.10 74LS30 .22 
4030 .33 74LS32 .22 RED 

GREEN 
4040 .95 74LS33 .32 YELLOW 
4041 .80 74L537 .30 CLIPS 
4042 .80 74LS38 .30 
4043 .85 74L540 .18 
4044 .85 74LS42 .75 
4046 1.30 74L551 .25 
4049 .40 74L554 .25 
4050 .40 74LS55 .25 
4051 .70 ,74LS73 .50 

RG7R0/RP LUG 
TERMINAL 

STANDARD LEDS 10000f 63 V . . 1.40 
1000 uf 100 V . . 1.60 

.12 1500 uf 35 V .60 

.20 25001{f 35 V . . 1.10 

.25 2500 uf 63 V . . 1.60 

.02 2500 uf 80 V . . 1.75 
3300 uf 50 V . . 1.60 

MICROS 
3300 uf 75 V . .2.70 
4700 uf 35 V . . 1.20 

2102 .1.20 4700 uf 100 V .. 4.20 
2114 . . . . 4.45 5600 uf 40 V 

2708 10.00 8000 uf 75 V . .4.00 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 
.07 
.12 
.07 
.07 
.07 
.07 
.07 
.12 
.12 
.07 
.07 
.07 
.07 
.12 
.10 
.10 
.J2 
.19 
.10 
.12 
.15 
.07 
.07 
.07 
.12 
.19 
.19 
.19 
.07 
.09 
.09 
.10 
.12 
.09 
.12 
.07 
.07 
.09 
.12 
.15 
.18 
.07 
.12 
.12 
.12 
.18 
.09 
.12 
.14 
.15 
.19 
.23 
.23 

15 
.19 
19 

.31 

.15 

.19 

.19 

.19 

.22 

.22 

.30 
.30 

. 30 
.60 

All prices plus sales tax if applicable. CMOS, TTL, MICROS and LEDS are plus 15 percent, all others plus 271/2 percent. 

TERMS: Minimum Order $10 Aust. 

Bankcard accepted 
Full line price list now available 

We specialise in fast, prompt service with total customer satisfaction. All items are guaranteed 30 days 

from date of shipment - user damage excepted. Postage and handling: Add $1.50, orders over $50 add $3. 

All orders sent certified mall. Prices valid 2 months from date of Issue. School and government orders 

accepted. 
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P7deC 

Series 4000 moving -coil 
cartridge preamplifier 

David Tilbrook 

Designed to complement our popular Series 4000 stereo 
amplifier, this project features performance equal to, or 
better than, top quality commercial preamps currently 
available. 

1'. l l 577 
POWER SUPPLY 12v 

nl{ 

OVER THE LAST several years there 
has been a dramatic increase in the 
number of moving coil cartridges 
released. The design of this type of 
cartridge results in a number of 
advantages over the more usual phono 
cartridge which works on a moving 
magnet principle. 

Modulations on the wall of the 
record are tracked with a diamond 
stylus attached to a long arm called a 
cantilever. In the moving -magnet 
cartridge a small magnet is attached to 
the cantilever so that stylus movement 
causes movement of the magnet. Two 
pick-up coils are mounted close to the 

5( 1'i('ti 4000 
MOVING COIL CARTRIDGE PREAMPLIFIER 

INPUT IMPEDANCE 50 
I 50 

25. /'-1 75 25 

c, t 
'too 

magnet so that the windings of the coils 
intersect the lines of magnetic flux 
from the magnet. As the stylus moves 
the magnetic flux seen by the pick-up 
coils varies in direct proportion to the 
stylus movement, and small electrical 
signals are generated in the coils. 

The moving -coil cartridge works in 
a similar way but inverts the roles of 
the pick-up coils and magnet. The 
magnet assembly is held stationary 
while the pick-up coils are mounted on 
the cantilever assembly and move with 
the stylus modulations (hence the name 
'moving coil'). 

The pick-up coils are reduced 

-75 

100 

.1T 

drastically in size and weight compared 
to the coils used in moving magnet 
cartridges. This results in a total canti- 
lever weight that is much smaller than 
in the typical moving magnet cartridge. 
Since the weight is greatly reduced the 
ability of the stylus to react to transients 
is increased and an overall improvement 
in signal accuracy results. Moving coil 
cartridges generally have superior 
frequency response characteristics and 
improved phase response at high 
frequencies. But they also have 
disadvantages. 

The small pick-up coils have a very 
low impedance resulting in much lower 
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signal levels than available from normal 
phono cartridges. In fact, the voltages 
present on the typical moving -coil 
cartridge at a recording velocity of 10 
cm/sec can be in the order of 150 µV! 
This is generally insufficient to drive 
an amplifier to anything like full power. 
Furthermore, since the output level 
is some 30 dB below that expected by 
the amplifier then a great reduction in 
the signal-to-noise ratio will result. An 
amplifier with 'a short circuit signal to 
noise ratio of 80 dB for example, which 
is quite a good figure, will end up with 
a signal noise ratio of about 50 dB - 
which is distinctly bad. 

The internal impedance of moving - 
coil cartridges is around 5 ohms and to 
achieve the low recommended load 
impedance required it is clearly not 
satisfactory to simply load down the 
input of the average phono input with 
a resistor since this does nothing to 
overcome the signal-to-noise ratio 
problems. 

The solution to these problems is 

to insert some voltage gain between the 
output of the cartridge and the phono 
input. 'This can be done in two ways. 
Firstly, it is possible to use a trans- 
former to boost the voltages up to the 
desired level and they are capable of 
very good results. But, transformers 
are still limited in transient performance 
and noise. To obtain the necessary 
voltage gain the turns ratio must be 
relatively high. Since the impedance 
ratio is related to the square of the turns 
ratio, the output impedance must, of 
necessity, be high also - usually around 
30 k for a 50 It input impedance. This 
is substantially higher than the output 
impedance of normal phono cartridges 
and degrades the noise figure of the 
phono input stage. A solution to this is 
to use a pre -preamplifier instead of a 
transformer to achieve the necessary 
voltage gain. 

Preamp requirements 
Preamplifiers have their disadvantages 
also. The biggest problem by far is the 
design of an extremely low noise input 
stage with the correct input impedance 
to load the cartridge according to the 
manufacturers' recommendations. The 
distortion must be kept to a minimum 
and the frequency response should be 
as flat as possible. These design goals are 
not unique to a moving coil cartridge 
preamplifier but they are difficult to 
achieve owing to the very low output 
voltage of the moving coil cartridge. 

The required low input impedance 
can be achieved in several ways. Firstly, 
we can make the input stage a common 

moca evIddas -ffinamp. 
SPECIFICATIONS - ETI 473 moving coil cartridge preamp. 

Gain 28 dB (x 25 approx). 
Frequency response 29 Hz to 48 kHz ±1 dB. 
Input impedance Adjustable 3.3 to 100 ohms. 
Noise Total equivalent input noise 0.3 nV\/Hz.Over 

a 20 kHz noise bandwidth'-42nV. Signal -to 
noise ratio, with respect to an input level of 
150 µV:-71dB. 

Total Harmonic distortion With respect to an input level of 0.2mV, 
unmeasurable (below noise). Calculated to 
be 0.0015% (see text). Rising to 0.015% for 
a 30 mV input signal at 1 kHz. 

Channel separation Better than 61 dB. 
Input overload margin better than 80 dB. 

base configuration. In this type of 
circuit the input is connected to the 
emitter of the transistor so that the 
input impedance is determined by the 
emitter resistor in parallel with the base - 
emitter junction of the input transistor, 
which can be quite low. However, this 
does not solve the problem of input 
stage noise. 

The other possibility, and the one I 

elected to use in this design, is common 
emitter configuration. The impedance 
of the base -emitter junction of a bipolar 
transistor is a function of the amount 
of current flowing in the emitter of the 
transistor. This will be largely 
determined by the collector current and 
not by the base current, which will 
contribute only a'small amount of the 
total emitter current. A study of base - 
emitter turn -on characteristics shows 
that the impedance of the base -emitter 
junction is approximately equal to: 

26 
le (mA) 

where 'ii' is the small signal current gain 
of the transistor. 
and 'le' is the current in the emitter of 
the transistor in mA. 

So, to reduce the input impedance of 
the first stage it is simply necessary to 
increase the emitter current. But this 
increases the current density in the 
input transistors, increasing the noise 
generated by the input stage. 

To understand why this happens 
it is necessary to look more closely at 
the causes of noise. 

Noise 
There are two main sources of noise in 
transistors: shot noise and I/f noise. 
Shot noise is the' main cause of noise at 
middle and high frequencies and is 
generated when an electron attempts to 
cross a potential barrier. It is therefore 
directly related to the amount of charge 
flowing in the device. More specifically, 
it is given by the equation: 

/ I s2 = zqidcB (amps)2 

(mean shot noise current) 

where 'q' is the charge of án electron, in 
coulombs 
'idc' is the dc current in amps 
and 'B' is the noise bandwidth in Hz. 

1/f noise has a random amplitude like 
shot noise but its spectral density has a 
1/f characteristic. This means that the 
noise amplitude increases as frequency 
decreases and becomes the dominant 
source of noise at low frequencies. As 
with shot noise, its equation reveals 
that it is directly related to the current 
flowing in the transistor. 

It2=K(ldc) B 

where 'Idc' is the dc, current in amps 
'K' and a are constant's that are a 
function of the particular device 
'f' is the frequency in Hz 
and 'B' is the noise bandwidth. 
Notice that as Ide is increased, so too is 

the 1/f noise (If2 ) 

It is clear from this that, in order to 
keep noise generated by shot and I/f 
noise to a minimum, it is necessary to 
keep the current density in the input 
stage low. But, as we saw earlier, to 
obtain the necessary low input 
impedance we have to increase the 
emitter current. The solution to this is 
to use several transistors in parallel to 
form the input device. This decreases 
the current density in each of the 
transistors since the necessary emitter 
current can be shared by all of the input 
devices. It also places the impedances 
of the base -emitter junctions in parallel, 
further decreasing the input impedance 
of She first stage. Furthermore, since 
each ' transistor is a completely 
independent noise` generator their noise 
voltage will tend to reduce each other 
(a process too complex to examine in 
detail here). 

a 
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R2 
INPUT 108 

R1 
3R3 

RV1 
1008 

C2 
T4n7 

WIREWOUND 

R27 
1k 

01-04 
BC559 

b 

05-08 
BC549 

NOTE 
ONLY ONE CHANNEL IS SHOWN. 
COMPONENT NUMBERING ON 2nd CHANNEL 
STARTS AT 101 e.g. R101,R102, C101,C102 

R3 
1k R7 

10R 

85 
2k2 

C5 
221+T 

C6 
22p 

R6 
2k2 

HOW IT WORKS - ETI473 

The input stage consists of Q1 to 08 
plus associated circuitry. Q1 to Q4 and 
Q5 to Q8 are in parallel to reduce the 
current density providing a low input 
impedance stage having very low noise. 
A detailed account of how this works 
is given in the text. 

Capacitor Cl and C2 fix the upper 
frequency roll -off 'characteristics ás well as 
shunting the input with the desired load 
capacitance for the moving -coil cartridge. 
The configuration of R1 and R2, Cl and 
C2 was found to give the best loading for 
a variety of moving -coil cartridges. 

The potentiometer RV1 allows the 
input impedance to be varied over the 
range most commonly recommended by 
cartridge manufacturers. 

Negative feedback is applied via the 
network consisting of R28, capacitors 
C5 and C6 and resistors R5 and R6. 
Some degenerative feedback for the input 
stage is applied to the first stage by the 

emitter resistors R7 and R8. Capacitors 
C9 and C10 are coupling cápacitors to the 
second stage while bias for this stage is 
determined by R11, R12, R13 and R14. 

The power supply consists of a series 
regulator Q13 and Q14. The potential 
dividers R21/R23 and R22/R24 divide 
the voltage present at the output of the 
regulator and drive the transistors Q15 and 
016, and the LEDs. The transistor base - 
emitter junction in series with the LED 
will drop 0.6 + 1.65 volts. Therefore, 
whenever the voltage present at the centre 
of the potential divider tries to increase 
above 2.3 volts the transistor increasingly, 
conducts decreasing drive to the pass 
transistors Q13 and Q14. 

This is a relatively low noise regulator 
since the voltage reference is LED and not 
a zener diode which is a noisy device. 
Resistors R19 and R20, together with 
capacitors C12 and C13 form 6 dB per 
octave low-pass filters on the supply rails 
to further reduce noise that may be 
generated by the regulated supply.. 

This configuration works very well 
and the noise levels of this preamplifier 
rival any of the commercially available 
units. 

To see just how difficult it is to 
obtain a satisfactory signal to noise ratio 
at these signal levels it is necessary to 
look at ' another form of noise called 
'thermal noise'. This is caused by the 
agitation of charged particles in any 
conductor due to their temperature. 
Every passive component will generate 
thermal, noise and short of dunking the 

whole thing in liquid helium to cool it 
off, there is simply no way of getting rid 
of it. Thermal noise is given by the 
equation: 

eR2 = 4kTRB volts 
where 'T' is the temperature in degrees 
Kelvin (K). 
'R' is the value of the resistance. 
'B' is the noise bandwidth 
'k' is Boltzmans constant, equal to 
1.38 x 10'23 W-sec/K. 

+Ve TO OTHER CHANNEL 

R9 R11 
270R 

2200p 

R14 R18 
10k 188 

2200u 

810 ¿R12 
270R ¿ 2k2 

-Ve TO OTHER CHANNEL 

R15 
3908 

e 
09,010 
BC559 

c 

C11 
lOu OUTPUT 

+11 o 

c 
011,012 
BC549 

e 

R16 
3908 

From this equation we can calculate 
the theoretical noise that will be 
generated by the moving coil cartridge 
itself. This clearly is the absolute lowest 
noise figure that is possible with the 
input stage generating no noise of its 
own (which is very unlikely!). 

If we let the temperature of the 
transistor be 300 Kelvin (i.e.: mean' 
atmospheric temperature) and the noise 
bandwidth be 20 kHz (the hi-fi audio 
band), then since the do resistance of 
the cartridge is about 5 ohms the 
equation becomes: 

eR2 = 4 x (1.38 x 10-23)x 300 x 5x (20 x 103) 

Therefore eR = 4.07 x 10-8 volts or 41 nV. 

So, the thermal noise of the cartridge 
itself is 41 nV. 

Actually, this calculation is not quite 
right since the noise bandwidth is 
defined as having a 'brick wall' response. 
An amplifier with 3 dB point of 20 kHz 
that is falling at a rate of 6 dB per 
octave will actually have a noise band- 
width much greater than 20 kHz. 
Furthermore, if we want to be able to 
quote noise figures to enable comparison 
between different input stages, it is 
valuable to quote noise voltages 
independently of noise bandwidth. This 
can be done quite easily by dividing 
the noise voltage by the square root of 
the bandwidth. The dimensions of this 
new figure will be "volts per root Hz", 
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and our result for the thermal noise of 
a moving coil cartridge becomes: 

41 nV/V Hz 20 000 
or 0.29 nV/ Hz 

Now, if we are aiming at a signal to 
noise ratio of 70 dB with respect to a 

signal voltage of 150 nV (0.15 mV), 
which is the expected signal level at a 

recording velocity of 10 cm/sec., then 
the equivalent input noise of the 
amplifier will be given by the equation: 

-70 = 20104.15x10- 3) 

and is equal to 0.33 nV/JHz. 

The necessary equivalent input noise 
is in the same order of magnitude as the 
noise being generated by the cartridge 
itself! 

Designing an input stage with this 
sort of noise isn't easy, especially when 
it is considered that the noise generated 
by even the quietest transistor is in the 
order of several nV/s/Hz for usable 
emitter current. This is substantially 
worse than the requirement. 

Performance features 
The total equivalent input noise of this 
unit was measured at 0.3 nV/A/Hz. With 
respect to a noise bandwidth of 20 kHz, 
this corresponds to an input noise of 
42 nV, giving a signal to noise ratio with 
respect to an input signal of 150 nV 

moco certjdgs [man 
(0.15 mV) of 71 dB. At this level, the 
noise generated by the cartridge itself 
will be one of the dominant noise 
sources. 

The circuit uses a symmetrical 
configuration with NPN and PNP 
transistors set up in such a way that 
asymmetrical distortions tend to cancel. 
Normally distortion products are 
generated differently for positive and 
negative signal excursions and this tends 
to produce second harmonic distortion 
products.. The configuration used in this 
circuit results in very low second and 
third harmonic distortion. This has 
enabled a total harmonic distortion 
figure of around 0.0015% to be 
obtained. 

The problem with quoting distortion 
figures of this order is that they are too 
low to be measured directly, being well 
hidden under the noise level. The only 
way a figure can be obtained is to 
remove the overall negative feedback, 
measure the distortion and then divide 
by the gain difference when the feed- 
back is reapplied. Unfortunately, feed- 
back does not affect all the distortion 
products equally, but the figure is still 
meaningful. 

Another advantage of the sym- 
metrical design of the input stage is that 
it does away with the need for an input 
capacitor. This is a definite advantage 
when dealing with low input impedances 
since the value of the capacitor would 
have had to be very large to obtain a 
flat frequency response at low 
frequencies. 

The signal voltages present in the pre- 
amplifier are naturally extremely low 
and for this reason the power supply 
has been kept as a separate unit to 
reduce .the possibility of 50 Hz 
induction from the power transformer. 

A voltage regulator supplies the. 
necessary ±6 volts. As it is critical to 
achieve low noise it is important that 
the regulator does not put noise onto 
the supply rails which would degrade 
the noise performance of the unit. 
Normally the volta$e reference used for 
regulators of this type is a zener diode 
but, as the zener is reverse biased, it 
generates a comparatively large amount 
of noise. In this design an LED was 
used as the voltage reference. A red 
LED operated in the forward -biased 
mode drops a constant 1.65 volts and 
generates very little noise. 

Construction 
Construction i5 relatively straight- 
forward since most components are 

on the mounted pc board. Other 
construction methods are possible but 
performance may not match that of 

our prototype. 
Mount the resistors and capacitors 

first, followed by the transistors. Since 
there are quite a few transistors on the 
board placed close to each other, don't 
make the mistake I did and get them 
mixed up! Cut the necessary lengths 
of shielded cables and solder them onto 
the board keeping the ends as short 
as possible. Solder the necessary lengths 
of hookup cable to the board and after 
checking all components mount the 
board in the chassis. 

I used a diecast aluminium. box and 
quite frankly wish I hadn't. The 
shielding to external magnetic fields 
really isn't good enough. I found I had 
to be careful where the preamp was 
placed or it would pick up hum from 
the magnetic field produced by the 
power amp's transformer. Use a steel 
box if you can, if not, just be careful 
where it is placed. 

Once the board is mounted in the 
chassis, the pots and rear panel hardware 
can be mounted and the wiring 
completed according to the wiring layout 
diagram shown. Here again I came 
unstuck. The first system I used to 
ground the shielded cables caused a 
monumental hum loop (and I still don't 
really understand why!). The final 
method tried is shown in the wiring 
diagram and this works very well. The 
shielded cables coming from the outputs 
on the board have only one of their 
shields connected to the output RCA 
sockets which are wired together and 
connected to the chassis at the ground 
terminal. This type of terminal is 

supplied with the necessary hardware 
to insulate them from the chassis. In 
this case however, we want the terminal 
to connect firmly to the case to provide 
the necessary ground connection. It is 

important that the RCA sockets be 
insulated from the case and that the 
ground connection made to them is 

according to the wiring diagram. If the 
unit is going to be used with the 
recommended power supply there 
should be no hum problems. This power 
supply, ETI 557, is described later in 
this issue. It is wired so that the O volt 
line is not connected to the chassis of 
the .power supply. This is important, 
otherwise a hum loop around the units' 
mains grounds will result. If you wish 
to use a power supply other than the 
577 then it will be necessary to ensure 
that the O volt line from the supply 
does not connect to the power supply 
chassis. Do not `cure' the problem by 
disconnecting the ground wire at the 
240 volt plug as this will remove any 
ground connection from the power e. 
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supply chassis. This is not only 
dangerous, it's illegal. 

Powering up 
Before turning the unit on make a 
final check of the board. Check the 
orientation of the transistors, electrolytic 
and tantalum capacitors and the LEDs. 
If all is right, turn down the volume 
control completely and switch the 
power supply on. The LEDs in the 

PARTS LIST - ETI 473 

Resistors all %zW, 5% 
R1, R101 . . . 3R3 
R2, R102 . . . 10R 
R3, R4, R103, 
R104 . . . . . . 1k 
R5, R6, R105, 
R106. . . . . .2k2 
R7, 88, R107, 
R108 . . . . . 10R 
R9, R10, R109, 
R110 270R 
R11, R12, 
R111, R112 . . 2k2 
R13, R14, 
R113, R114 . . 10k 
R15, R16, 
R 115, 8116 390R 
R17, R18, 
R117, R118 . . 18R 
R19, R20 . . . 10R 
R21, R22 . . . 560R 
R23, R24 . . . 330R 
R25, R26 . . . 2208 
R27, R127. . . 1k 
R28, R128. . . 2208 

Capacitors 
Cl, C101. . . 

C2, C102. . . 

C3, C4, C103, 
C104..... 
C5, C6, C105, 
C106..... 
C7, C8, C107, 
C108 
C9 -C11, 
C109 -C111 . 

C12, C13. . . 

C14, C15. . . 

3n3 ceramic 
. 4n7 ceramic 

. 470p ceramic 

. 22µF 16V tantalum 

2200µF 25V electro 

. 10µF 16V tantalum 
100µF 25V electro 

. 1000µF 25V electro 

Transistors 
Use only types specified - substitutes 
may result in inferior performance. 

01-04, 
Q101 -Q104. . BC559 
Q5-08, 
0105-0108. . BC549 
09, 010, 
0109, 0110 . . BC559 
Q11, Q12, 
Q111, 0112 . BC549 
Q13 B0139 
Q14 80140 
015 BC549 
Q16 BC559 

LED1, LED2 . standard red LED 

r - 

Potentiometers 
RV1, RV101 . 100R wirewound linear 

Miscellaneous 
SK1, SK2 . . . 5 Pin DIN socket 
Four RCA sockets (insulated from case), 
One black terminal, mains lead, plug and 
mains cord securing grommet, two knobs, 
box to suit, 190 x 60 x 110 mm. 



preamp's regulator should come on 
immediately. 1 used standard RCA to 
RCA cables from the output of the 
preamp to the phono input and had 
some trouble with hum induction into 
the leads. Fortunately, we had been sent 
a set of Audio-Technica type AT620 
cables for evaluation several days before 
and these cured the problem completely. 

Perhaps I am biased, but the sound 
quality of this preamp is extremely 
good! Using a Nakamichi MC1000 
cartridge, this preamp showed distinct 
improvement over the transformer I was 
using previously. "There is an openness 
that never existed before and the bass 
end showed a great improvement being 
firmer and much more defined. I trust 
you'll be as satisfied with your project 
as I have been. 
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Thirty Audio Projects is the latest in our line of books designed especially with the serious constructor in mind. Ever found yourself leafing through back -issues of ETI for the circuit of a low -noise input stage? Or looking for some information on bucket brigade devices? Or do you need to know that the design you're using has been checked and re -checked for circuit errors and built by people all over the world before it is published? Thirty Audio Projects contains just that - thirty projects of the highest ETI standard, checked and re -checked and then presented in a compact and complete form. 
The price is $3.95 - that's under fifteen cents per full project design - and they're a// audio projects, thirty of our most sought-after designs. Projects include: Simple 25 watt amp; Bucket brigade delay line, Active crossover; Compresser/expander; Tape noise limiter; ETI speaker system; Professional -feature mixer; Howl - round suppressor; the ever -popular 50/100 watt amp modules, Graphic equaliser; Spectrum analyser; Audio millivoltmeter. 
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ELECTRONICS 
12 Victoria Street, Coburg, 
3058. Ph: (03) 354-5062 - 

OPEN: Mon-Thur 9am to 5.30pm. Fri 9am to 9pm. Sat 9am to 12 noón. MAIL ORDER SERVICE (Stock 
items - same -day despatch) Pls add $1 min P&P. 

I 

TRANSISTORS - 
o 

I 

AC127 . . . 90 BC549 . . . 19 MPF102 . . 60 2N3300 ..85 
AC128 . . 90 BC557 . . . 20 TIP31A. . . 65 2N3638 ..25 
AD149 . . 2.10 BC558 . . . 20 TIP31C. . . 80 2N3542 . .30 
BC107 . . . 35 BC559 . . . 20 TIP32C. . . 85 2N3702 
BC108 . . 35 BD131 . . . 65 2N2219 ..50 2N3704 30 
BC108C . . 39 BD139 . . . 59 2N2222A .35 2N3740 . 1.60 
8C 09 . . . 35 BD140. . 59 2N2368 . 25 2N3904 
BC109C . . 40 BD262 . . 1.20 2N2646 .1.00 2N4030 . 1.20Ó 
BC 177 . . . 35 B0263 . . 1.20 2N2647 . 1.20 2N4032 80 
BC318 . . . 22 BFX84 . . . 82 2N2904 . : 50 2N4033 . 1.00 
BC319 . . . 22 BF V 50 . . . 85 2N2905 . . 50 2N4036 . 1.20 
BC320 . . . 22 BF V 51 . . . 85 2N2905A . 50 2N4037 . 1.30 
BC327 . . . 30 8F115 . 65 2N2907 . . 50 2N4231 . 1.20 
BC337 . . . 30 MJ802 . . 3.60 2N3053 . . 55 2N4234 . 2.10 
BC338 . . . 30 MJ2955 . 90 2N3054 . . 90 2N4238 . 1.90 
BC547 . . . 19 MJ4502 . 3.60 2N3055 . 69 2N5088 . .30 
BC548 . . . 19 MJE2955: 1.49 2N3107 .1.20 2N5458 . .50 

74L5, LOW POWER TTLSERIES - 
741_500. . . 20 
74L501. . . 30 
74L502. . . 30 
74L503. . . 25 
74L504. . . 25 
74L505. . . 30 
74 L508. . . 30 
74 L509. . . 30 
74LS10. . . 20 
741.511. . . 35 
74 L512. . . 30 
741_514. . . 80 

74 L515. . 

74LS16. . 

74L520. . 

74L521. . 
74LS27. . 

741-528. . 

74 L530. . 

74LS32. . 

74L537. . 

74L538. . 

74LS40. . 

74LS42. . 

. 75 

. 60 

. 30 

. 30 

. 30 

. 35 

. 30 

. 30 

. 40 

. 40 

. 30 

. 45 

74L973. . . 60 
74L574. . . 40 
74L575. . . 50 
74L578. . . 65 
74LS85. . 1.40 
741_586. . . 60 

74LS92. . 1.00 
74L593. . 85 
74L595. . 1.00 
74L5107. . 65 
74L5109. . 50 

74L5113. . 50 
74LS114. . 55 
74 LS125 . . 70 
74L5133. 30 
74L5138. 1.10 
741.5151 . 1.00 
74L5157. . 75 
74LS160 . . 70 
74LS163 . . 80 
74L5164.1.40 
74LS165. 1.40 
74L5169. 1.90 

CMOS - 
4000 . . . . 25 4020 . . . 1.40 4046 . 2.20 4076 
4001 ....25 4021 . . . 1.30 4049 4077 .130 4002....25 4022.. . . 1.30 4050 4078 . . 30 
4007 . 30 4023. . 30 4051 . 1.20 4 081 . 30 
4008 . .. 1.20 4024 .. . 1.00 4052 . 1.20 4082 .30, 
44012....30 4025 ....30 

4027. 70 
4053 . . 1.20 
4060 ...1.50 

4093 
4441 

. 70 
..95 

4013... 65 4028. . . 1.00 4066 4502 . 1.40 
4014 . . . 1.40 4035 . . . 1.20 4068 4506 70 
4015. . . 1.20 4040 . . . 1.40 4069 4510 . 1.50 
4016 . 60 4042 . . . 1.20 4070 4511 . 1.30 
4017 . . . 1.30 4043... 1.00 4071 4518 . 1.50 
4018 . . . 1.30 4044 ...1.00 4072 4520 . 1.40 

7400 SERIES TTL - 
7400 . . . N/A 7414 7439 50 7473 ....55 
7401 ....25 7416 7440 I . 30 7474 ....35 
7402....25 7417 7442 80 7475 ....45 7403....25 7420 7447 90 7476 40 
7404 . . . . 25 7421 7448 . .1.10 7480 .1.00 
7405 . . . . 30 7422 7450 7483 1.40 7406....60 7426 7451 7485 . 1.40 7407....45 7427 7453 ....30 7486 . 55 7408....25 7430 7454 30 7489 . 2.90 
7409 ....25 7432 7460 30 7490 ....40 
7410 . . . . 25 7437 7470 50 7491 .1.00 7413....55 7438 7472 55 7492 ....80 

VOLTAGE REGULATORS - 
7805 . . . 1.00 78H05 . . 7.50 78L15 . . . 40 7912 . . . 1.60 
7812 . . . 1.00 78H12 . . 7.50 78L18 .. . 40 7915 . . . 1.60 
7815 . . .1.00 78HG. . . 7.95 . . 40 7918 . . .1.60 
7818 . . . 1.00 78L05 . . . 40 79054...160 7924 . .1.60 
7824 . . . 1.00 78L12 . . . 40 7908 . . . 1.60 79HG. . 10.80 

DIODES - 
AAV30. . . 40 0A91. . 15 1N3493R 1.70 1N4004 . . 10 
0A90. . . . 15 1N3493 . 1.70 1N4002 . . 10 1N4007 . . 20 

2N5459 . . 55 
2N5462 . . 90 
2N5485 . 60 
2N5871 . 1.70 
2N5872 . 2.25 
2N5873 .1.70 
2N5874 .1.85 
2N6124 .1.20 
2N6126 .1.30 
2N6129 . 1.40 
2N6130 . 1.30 
2N6132 . 1.60 
2N6134 . 1.70 
MPS3565. . 18 
MPS3638. . 19 
PN3565 . . 18 
PN3566 . . 18 

74LS174. . 65 
74LS175 . . 90 
74L5190. 1.60 
74L5191 . 1.30 
74L5192. 1.15 
74L5193.1.00 
74LS194.1.20 
74LS195.1.00 
74L5196.1.60 
74LS197. 1.60 
74L5221.1.50 
741_5247. 1.95 

4528 . . . 1.40 
4553 . . . 6.90 
4555 . . . 1.00 
4581 . . . 3.50 
4582 . . . 1.40 
4584 . . . 1.00 
40014 90 
40097 . . 1.00 
40098 . . 1.20 
74CO2 . . . 35 
74C04 . . . 35 
74C08 . . . 35 
74C10 . . . 35 

7493 . 50 
7494 . . . 1.15 
7495 . . 1.00 
74100 . . 2.00 
74107 . . . 70 
74121 . . . 70 
74123 85 
74132 . . 1.30 
74145 .. 1.50 
74150 .1.50 
74151 . . 1.40 
74153 . . 1.40 

7905K . . 2.95 
79L03 . . . 80 
79L15 . . . 80 
79L18 . . . 80 
79L24 . . . 80 

PN3567 ..18 
PN3568 . . 18 
PN3569 . . 18 
PN3638 . . 18 
PN3638A .22 
PN3641 . . 20 
PN3642 . . 20 
PN3643 . . 20 
PN3644 . . 22 
PN3645 . . 22 
PN3646 . . 22 
PN3693 . . 29 
PN 36 94 . . 29 
PN4121 . . 35 
PN4248 . . 22 
PN4250 . . 29 
PN4355 . . 29 

74L5251 . . 85 
74L5253 . . 85 
74L5257 . . 75 
74L5259 . 2.20 
74 L5279 . . 70 
74LS290.1.30 
741_5365 . . 80 
741-5366 . . 80 
74L5367 . . 70 
74L5368 . . 65 

74C20 35 
74C48 . . 2.50 
74C73 . . 1.10 
74C76 95 
74C90 . . 1.40 
74C93 . . 1.40 
74C175. . 1.70 
74C192. . 1.90 
74C193.. 2.10 

74154 
74157 
74160 
74165 
74172 
74173 
74175 
74I80 
74188 
74192 
74193 
74367 

..1.40 

. . 1.40 

. . 1.70 
. 1.70 

. . 1.40 .. 2.60 

..1.20 

. . 1.50 

. . 3.00 
1.80 

.1.80 ...80 
78CB . . . 2.40 
723 55 
309K . . . 1.90 
317K . . . 2.90 

1N4148 . . 06 1N5404 . . 40 
1N5401 . . 40 1N5408 . . 80 

BRIDGE RECTIFIERS- 
W02 75 VM48(D1p). . . . 1.50 MDA201 . . . .95 MDA3501 . . . .3.40 

ZENER DIODES- 
1/2W, 3.3V -33V, all . . . .19, 1W, 3.3V -33V, all . . . .30, 21/2W, 8.2V -18V all . . . . 65 

SCR's/TRIACS - 
C122D . . 1.30 SC141D . 1.30 C103VY . . 80 C106Y . . . 65 C1060 . . . 75 C106E . . . 70 

LINEAR IC's - 
301 40 380N14 .1.50 555 35 747 . . . . 1.00 
307 70 381 . . . .2.30 556. . . 1.20 748 . 60 
308 . .. . 1.20 382 . . . . 2.00 565CH . . 3.30 CA3046 . 1.65 
311 70 3900 . 95 567CH . . 3.00 CA3130 . 1.50 
324 . . .. 1.00 3909 . . . 1.30 741 30 CA3140 . 1.50 

MC1494L 6.65 
RC4136 . 1.45 
TL071 . 80 
TL080 . . 1.20 
TL081 . . . 70 

TL082 . . 1-20 
TL084 . . 2.30 
709 70 
318 . . . . 3.25 

MICRO ETC - 
SYP2102A-4. . .1.90 TMS1000 . .7.95 2708 . . 14.00 93448 . .10.50 1488 . .1.00 

OPTO - 
9368 . 2.30 FND357 . 1.40 DL747 . . 3.50 LED yel . . 30 LED T11209 18 MCT2. 75 
FND500 . 1.40 LED red . . 20 LED green . 30 LED flashing 2.30 

RESISTORS - 
v /VzWE24 . . .03 1W E12... 07 5W W/Wound . .25 Min. Skeleton Presets. .. 18 
Min. Cermet Trimpots . . 48 Min Multiturn Trimpots . . 1.45 

TANTALUM 
CAPACITORS- 

6.3V47uf . . . 25 
16V 4.7uf . . . 20 
25V 10uf . . . 25 
35V 0.luf . . . 15 

0.22uf . . 15 
0.33uf . . 15 
0.15uf . . 20 
0.47uf . . 15 
0.68uf . . 15 
luf . . 15 
1.5uf...15 
2.2uf . . . 15 3.3uf...15 
4.7uf . . . 22 
6.8uf . . . 23 
10uf ...24 
15uf . . . 55 
22uf . . . 74 

CERAMICS 
-63V/630V 

1pf-0.004 7uf . 06 
.0068-.01,63V. 06 
022uí, .033uí. 06 
.047uf 08 
.luf 12 
.22uf 18 
.47uf 25 

TRIMMER 
CAPACITOR - 

5pf-65pf 
variable. .. . 30 

SUPPRESSOR 
CAP. - 

NS5 0.5uf 60 
NNS30 3uf. . 2.00 

RG CAN TYPE- 
2500uf 35V . 1.50 
5600uf 40V . 2.25 
6800uf 50V . 5.20 

RB S/E Electro. 
Cap. - 

6.3V47uf . . . 20 
10V 4.7uf . . . 08 

22uf . . . 10 
. . 12 

16V 10uff. . .08 
22uf . . . 12 
33uí . . . *08 
47uf . . . 12 
100uf.. . 15 
220uf. . . 15 
470uf. . . 16 
640uf. 
1000uf . . 32 
2200uf . . 50 
2500uí . . 62 

25V 1.5uf . . . 08 
2.2uí. . .08 
3.3uf . . . 08 4.7uf...08 
10uí . . . 08 
22uf . . . 08 
25uf . . . 12 
33uf . . . 10 
47uf . . . 10 
100uí...18 
220uf. . . 24 
330uf. . . 24 
470uf. . . 32 
1000uf . . 48 

35V 2.2uf . . . 08 
3.3uf . . . 08 
10uf . .. 11 
100uí.. . 18 
220uf. . . 21 
1000uf . . 53 
2000uf . . 71 
2200uí . . 88 

50V 0.47uf . . 08 
luf . . . . 06 

2.2uf . 

3.3uf . 

4.7uf . 

10uí 
22uf . 

330 
47uf . 

100uí. 
220uf. 
470uf. 

63V 0.47uf 
luf . 

2.2uf . 

4.7uf . 

lout . 

25uf . 

47uf . 
100uf. 
220uí. 
330uf. 
470uí. 

08 
06 
06 
08 
13 
15 
12 
16 
23 
60 
08 
08 
08 
10 
12 
15 
16 
23 
37 
40 
77 

POLYESTER 
GREENCAPS- 

0.001uf-0.018. 10 
0.022uf-0.033uf 

11 
0.039uf-0.056uf 

13 
0.068uf/0.082uí 

16 

0.12uí/0.18uf 20 
0.22uf . 30 
0.27uf 25.0V. 30 
0.33uf 250V. 34 
0.39uf 250V 48 
0.47uf 250V. 50 
luí 250V. . 75 
0.04uf 630V. 35 
0.47uf 630V. 85 

FUSE - 
HOLDERS - 

3AG size, Panel 
Mount, screw cap 
F51 49 
FS2 . 99 

In Line Type. 28 
Chassis Mount 46 
PCB Fuse Clips 

06 

FUSES - (3AG) 
0.25/0.5/0.75A 

16 
1/1.5/2/3/4/5A 

10 
Type M205 

(20mm) 
0.25/0.315/0.4 
0.5A 

0.63/1/1.6/2 
30 

3.15A 20 

HEATSINKS- 
Black Drilled. 

1x703 i'Iz" . 1.15 
1xT03 3" . . 2.04 
2xT03 3" . . 2.04 
1xT03 4" . . 2.59 
2xT03 4" . . 2.59 
2xT03 6" .. 3.79 
1xT03 (U) . . . 64 
2" Round M/F 

1.21 

ILP 
Amp. Modules- 

Stereo Preamp 
HY5 . . 33.00 
HY50 25W. 42.00 
HY120 60W.95.00 
H V 200 100W 

133.00 
HY400 240W 

180.00 

ALSO A LARGE RANGE OF VALVES. 

We also stock:- GENERAL COMPONENTS, INSTRUMENTS, HARDWARE, HI-FI, MUSICAL EQUIPMENT, 
RECORDS, CASSETTES, STYLII, AUDIO & TV PRODUCTS, ETC. , 

-` 
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Some of AUSTRALIA'S LOWEST COMPONENT PRICES 
Note:: Regular Prices not temporary specials - keep us In mind for that next order. (Diggerman Electronics) 

Linear potentiometers F POTS 38C rotary carbon 38c ea. f yp` } 500 Ohm, IB, 5K, 10K, fy"?z- (LINEAR / 25K. SDK, 100K, 250K, ALUM. SHAFT 500K, 1M, 2M. 

Duality Large red LEDS well dilused LEDS wide viewing angle. 

C.:, 17C each, $1.50 per 10, $110/K $12 .100 Ouality MOUNTING CLIPS 5c ea. 
S4/100 17c each 

TRIMPOTS r 
' values: 100, 250, 52050K. Ohm, 

100K K250K, 500K,21M, S2M' 
govt /S T.l 

exempt:l 
oa too ' TRADE CreSchools s am l:g. 

welcome. 
Send 
Trade/govt./S.T. 

pots and 599 a 1000 LEDs plus lax If ENTRANCE Okay Small quantities also. 

y,-,'5: 3t,;x : 15C (10mm) 6applicable. 
BC 107 METAL CAN TRANSISTOR 

BC 108 BC 108 - 13c 
,¡^.c BC 109 

10 for 51.20 j r,/ 13c 100 for $11 {l:,x!/r' 

$4 a 

$30 

SIGNAL DIODE IN4148 100 f 
1 Amp. DIODES r,. 50V 1N4001 - ' 

,00v 1N4002 70 
400V 1N4004 Be 

1000V 1N4007 12c 
10% oil 100 SAME 

a 1000 5c each 
ZENER DIODES: 15c each 400 mW 5% 
E24 values 3V to 33V 

(per 100 prices in brackets) 
Cap. 16V 25V 50V 0.47 uF ti thru to all all all' 

+ , `^ IOuF 5c(5314) 6c($3%) 7c(94) 
22uF 6c(5341) 7c(54) 8c(S5) 
33uF 8c(54) 9c(SS) .10c)561 
47uF 9c(55) 10c(56) 11c(57) 

lOouF 10c(56) 120(57) 14c($ll) 
220uF 12c(S8) 16c(S10) 45c(Sfl) 
470uF 16c(518) 22C(416) <Sc(53O) 5c ELECTROS 1000uF 220(518) 30c(525) 75c(550) 

(UPRIGHT) 1000uF/16V ax(al - 20c ea, SB per So 
2200uF/SOV PCB - 95c ea. 59 per 10 
Full axial price list - SAE 

.001 - Sc .01 - Sc .1 - tOc }^ 0012 - Sc .012 - 6c .12 - 12C 

.0015 Sc .015 - 6c .15 - 12c 

.0018 Sc .018 - 6C .18 - 14c 
.0022 - 5c .022 - 6c .22 - 15c 
.0027 - 5c .027 - 6c .27 - 56c 
.0033 - Sc .033 - 7c .33 - 18c , 

5c POLYESTER .0039 - Sc .039 -- 7c .39 - 19c 
.0047 - Sc .047 -_ 7c .47 - 20c FILM CAPS 
.0056 - Sc .056 -- 8c 

.068 - 8c All values E12 10% 100V .0068 - Sc 

.082 - in uF .0082 - Sc 
10% oft 100 same uF 

SCRs C106Y1 SCRs: TRIACS: 25 A 400V 1\ 0.8A 30V C103Y - 35 /¡ / 40c o 8 200V CIC10313- 60 6A 400V SCl41D - 51.30 TRIAC AC 
4A 30V C106Y1 - 40 

J_,-.41I 4A 400V C10601 - 75 DIAC ST2 
lOA 400V SCI460 +- 51.50 C122E - 35 C37D SCR ..,...---11 

$1.20 BA 400V C122D - 51.05 Chart to identify leads EA. $2.50 vr 8A 500V C122E - 51.20 Plus trigger info. - ,Oc 

3 year old price still current. 
hoped we would go 

but our price remains at 
ea. 

Ohm to 10 M V/W 5% Et2 
film. 

APPROX. 

55w miniature 

1 Ohm 
1M2 to 

-- 1111 eh 
_. _ _. Our 

Opposition 
2e RESISTORS 14 W broke 1,>,,,,, 
, $1.80 per 100 2e 

!4a,e 
1 .w' SAME RESISTANCE carb. 

SIZE. 

metal glaze RESISTORS 3c Some carb 
4,+ 52.50 per 100 ' to 1M 5% E12 film instead 

t0M carb. film (larger) SAME RESISTANCE 

Keep ~Orontes a hobby and not a luxury, compare our prices and buy from CONSISTANTLY us. Same day turnarounfl sere,ce (unless swamped). All goods lop CONSISTANTLY quality and new. No minimum order. One PIP charoe of 45c regardless 
BETTER SERVICE 

LOW PRICES of ouant", Advert current 3 months for late readers 

$ 

$ 

$ 

$ 

$ 

$ 

THE BEST BUY 
z o 

I- o - 
W 
a. 
X W .-. 

` 
co 

ir. 

W 
L1 

Lu 

1- 
D 
D W O 
to 2 
J 
w 
3 

SOLAR POWERED 
-z LCD WATCH 

with rechargeable battery. 
Worth ov r 5100. But our price 

00169 includes 
postage 

Truly powerable. 
Daily need 2 minutes full sun- 
light electric light also charges. 
Stainless steel. 

5% off two or more 

IN WATCHES 
eaíz 

w W 
to 

l_-- > 

3 
a 

J -. y 
Ñ NEW 
m 

Q 

LADIES LCD WATCH 
4 digit 5 function 
Gold plated or Stainless steel, 

.,v Includes y postage 

We reckon the best style 
available. 

5% off two .or more 

$ 

$ 

$ 

$ 

WANT TO MAKE A FORTUNE ? 
BE A MILLIONAIRE ? . 

Most millionaires are self made - here's how 
Start building your fortune today by sending 
for our free brochure on:- 

STARTING MILLIONAIRES SUCCESS KIT 
e MAIL ORDER RICHES SUCCESS KIT 

ZERO CASH SUCCESS TECHNIQUES 
e REAL ESTATE SUCCESS KIT 

. . . and marry more including books on 
HOW TO BORROW YOUR WAY TO A GREAT $ 
FORTUNE 
SMART MONEY SHORT CUTS TO BECOMING RICH 

INTERNATIONAL 
PRODUCTS 

150 NEW PRODUCTS, INVENTIONS, MAIL ORDER ITEMS, 
IMPORT EXPORT OFFERS, WHOLESALE CATALOGUE SOURCES, Illustrated (This item sullable business use mostly). 

Dealer for world famous WHITES metal detectors 
Best sellln9 detectors In Australia. Brochures 10C 

Sorry our spec/al reference July Issue still under 
study. Instead we offer; while stocks last: - 

RESISTOR SELLOUT 
$1 per 100 pack same resistance 1/4W 5% 

1 Ohm to IM stocked at ad booking 
All values must go - new brand coming 

Both watches feature:- 12 months guarantee:digits con- 
stantly displayed. Hour, minutes, seconds, month, date. 
Nightlight Satisfaction guaranteed or return within 14 days. 
Competable trade discounts. Agents wanted every town. 

DIGGERMAN ELECTRONICS P.O. BOX 33; CORAMBA, N.S.W. 2466 
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PTó c.2 57 
A general purpose, dual 12 V supply 
David Tilbrook 

Whilst this supply was designed specifically to power the 
Series 4000 moving -coil cartridge preamp it should find 
application in many electronic projects. 

L' -,T1 577 
POWER SUPPLY- 

++12v 
ON 

A j 
OFF 

Our prototype was housed in a diecast box to match that used for our Series 4000 moving coil 
cartridge preamp, although any suitable box may be used if the power supply is intended for 
another application. Scotchcal front panels should be available from kit suppliers or separately 
from Radio Despatch Service in Sydney. 

THIS POWER SUPPLY provides the 
+/-12 volts needed by the Series 4000 
moving coil cartridge preamplifier. We 
intend designing a range of hi-fi system 
'add-ons' like the M.C. preamp and 
rather than have a power supply in each 
unit they will be powered from this 
supply. This decreases the cost of 
of building the units and just as import- 
antly removes th'e major source of hum 
from within the chassis. 

The supply delivers positive and 
negative 12V dc at 1 A while the IC 
series regulators provide short circuit 
and temperature protection. These'regu- 

lators have a tendency to oscillate at 
around 3 MHz and for this reason must 
have their output pins bypassed to 
ground through an appropriate capaci- 
tor. If they are allowed to oscillate the 
device quickly overheats and its thermal 
protection cuts in. 

The regulators are mounted onto the 
chassis which acts as a heat sink. If the 
recommended power transformer is 
used, the voltage after rectification is 

approximately 17 volts. The regulators 
must drop 5 volts at a worst -case 
current of one amp, so they are dissi- 
pating a maximum of five watts which is 
well within their ratings. 

Construction 
The power transformer used in the 
prototype was a Ferguson type PL30/40 
VA. This is one of their low profile 
transformers and fits easily into the die- 
cast aluminium box. The printed circuit 
board has been designed to slot into the 
grooves in this box. 

Assembly of the pc board is not diffi- 
cult as it has relatively few components. 
If you are using the same box we did it 
is easier to solder pc board pins onto the 
board, slot the board into place, bolting 
the regulators down, and then make the 
necessary wiring interconnections. Both 
regulators must be insulated from the 
case using the appropriate mounting 
hardware. The case of these regulators is 
connected to pin 2. For the 7812 this is 
the ground connection, and accidental 
connection to case will cause a hum 
loop when the unit is connected to the 
moving coil cartridge pre -amp. In the 
7912, pin 2 is the input to the regulator 
and as such has 17 volts directly from 
the bridge rectifier connected to it. 
Accidental connection of this to ground 
will probably damage the rectifier 
diodes, so check with a multimeter that 
the case of this regulator is well insul- 

. I 171277 12 0-17 VOSTS RAMP MAXIMUM 

.11 
a.o 

Rear view of the power supply showing 
placement of the major components. 
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Internal view of the power supply showing how the pc board was mounted, the position of the 
power transformer and the general wiring arrangement. General parts placement is not at all 
critical and a variety of layouts is possible. Be sure to insulate the regulator ICs. 

ated from the chassis before powering 
up. 

The LED is mounted onto the front 
panel with a standard LED mounting 
grommet and connected to the board by 
two short lengths of hook-up cable. 

Make absolutely certain that all 240 
volt connections are secure and that the 
mains cable ground lead is connected to 
chassis as shown in the wiring diagram. 
The mains flex must be secured to the 
chassis, either with a clamp -type 
grommet where it enters the box or 
with a cable clamp on the inside. 

Before applying power to the unit make 
a final check of the board and all con- 
nections to the power transformer. 
Check the 240 volt connections and 
ensure that the regulators are satisfac- 
torily insulated from the chassis. If all is 
correct, turn the power supply on. The 
LED on the front panel should come on 
immediately. Check the voltage present 
on the output DIN socket which should 
be very close to 12 volts (certainly 
within 0.25 V). Make sure the positive 
and negative supply connections ter- 
minate on the correct DIN socket pins. 

ETI577 - 

HOW IT WORKS - ETI 577 
Mains 240 Vac is applied to the primary 
of the transformer via a 1A fuse. The trans- 
former secondary consists of two 15 V 
windings with tappings at 12 V. The 12 V 
tapping of one is joined to the 0 V of the 
other - this junction (effectively a 

centre -tap) forming the volt rail. 
A bridge rectifier D1 -D4 rectifies the 

ac voltage from the transformer and 
supplies around 17 volts to the inputs of 
the regulator ICs. Capacitors C1 -C4 filter 
the input to the regulators while C5 and 
C6 ensure high frequency stability of the 
regulators. 

The IC regulators provide a stable, 
regulated output very close to the speci- 
fied 12 Vdc and can supply up to one amp 
of dc current. Overload and thermal 
protection is provided internally on the 
IC chip. Those regulators are convenient, 
inexpensive and require the minimum 
number of componénts. 

PARTS LIST - ETI 577 

Resistors all 6W, 5% 
R1 470R 

Capacitors 
C1, C2 2200µF 25V electro 
C3, C4 100n greencap 
C5, C6 330n greencap 

Semiconductors 
D1-D4 IN4004, EM401 or sim 
LED1 Red led, TIL220Rorsim 

IC1 7812 or LM340-12 volt- 
age regulator (positive) 

IC2 7912 or LM320-12 volt- 
age regulator (negative) 

Miscellaneous 
T1 transformer, 15V -0-15V, 

1.3 amps (Ferguson 
PL30/40V A) 

SW1 DPDT 240V switch 
F1 1A, 3AG type fuse 
SK1 Chassis mounting 5 pin 

DIN socket 

Chassis mounting 3AG fuse holder, 5 pin 
DIN plug, 240V mains plug, 240V/3 core 
cable, rubber mains cable grommet, Die- 
cast aluminium box 190 x 60 x 110 mm. 

J 
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JOIN THE 
GOLD RUSH 
$57.86 

(Includes wire and 
cable but not 
woodwork). Plus 
P & P $5.00 

Compares with 
locaters 
10 times 
the price! 

ALL ELECTRONIC COMPONENTS 
That's our name ... that's our game!!! 

MAJOR STOCKISTS OF ALL GERIERAL RADIO AND ELECTRONIC COMPONENTS 

Only "recognised brands" and top-quality components stocked. Resistors (incl. large industrial types) capacitors, 
semi -conductor devices, switches, meters, valves, metalwork, front panels, plugs, sockets, cable connectors, 
transformers, speakers, etc. Prompt and efficient attention through our mail order department. Major stockist of all 
ETI & EA kits - you name it - we will quote. 

ETI AND EA KITSET SPECIALISTS - TOP QUALITY, LOW PRICES 

LEARN WHILE YOU BUILD 
WITH OUT ETI 549 INDUCTION BALANCE 

METAL LOCATER KITSET* r 

. 

sy 

roll fr.., 

Features include: 
Volume & Level controls 
Phone Jack 
Dual Sensitivity Range 
Audio & Meter indication 

*As featured In ETI May 1977 and ETI Simple Projects No 2. 

Stac Timer 
ETI 650 

eti 650 

5113.50 
(inc Tax) 

plus $5.00 P & P 

Stae Timer 

! 
8 

This unit has 
four, different programmable 

outputs, clock controlled 
switch-on/switch-off times. 

Selected days from the 
seven or eight day cycle can 

be "skipped". 
Ideal for operating air conditioning, fish tanks, 

hi-fi systems, tape recorders, slide & movie 
projectors and laboratory control etc. 

YOU NAME IT - WE'VE PROBABLY GOT IT! 
For part of our 
range refer to EA 
November 1978. 

WE HAVE - one of the biggest ranges of kits, parts & PCB's In Australia 
WE HAVE - over 300 different types of IC's 
WE HAVE - over 250 different types of transistors 

SPECIAL SERVICE FOR SCHOOLS - EVERYTHING THE YOUNG ELECTRONIC STUDENT'WOULD NEED 

FOR FULL LIST OF KIT SETS REFER TO ETI JULY 1979. 

E. D. & E. (SALES) PTY. LTD., NOW 

ALL IIMEOPROMM CO=POZZIENVII 
118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506. 
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Audio 
AF300 AUDIO AMPLIFIER' 
A real work -horse, this 
universal power amp has ' 

a wide range of applications 'r''. 
such as Car radio, record 
players and small receivers. 

Due to its well designed electronic circuit, 
the AF300 can be used over wide voltage 
ranges without deterioration of the 

specification parameters 
Kit AF300 - $25.00 
AF340 40 WATT AUDIO AMPLIFIER 
MODULE 

tostylk! .i 
innovativeand 

me 

expect 
from 

the Ktnd$1de 
that youd 

exq 
qualified out Created by 

Scandinavia they feature 
Scan 

e technology electronic 
engineers, 

a9 

solid-state 
space 

for the m°st 
advancem 

......,. 

:; 

High quality 20-20,000 Hz, 37w .`. 

RMS with low distortion '`='`'.' 
Kit AG340 - $35.00 

FM Tuners 
HF325-2 QUALM' FM 1UNER MODULE 
The HF325 is a complete high quality FM tuner of 
professional standing The tuner unit is ready-made 
and pretrimmed, making it child's play to assemble. 
Tuning range 88-108 MHz, operating voltage 12-55 
ac. Kit HF325 - $79.00 
Stereo decoder HF 310 
HF310 FM RECEIVER 

The HF310 is a very reasonable priced HF FM tuner. 
Fully trimmed the sensitivity according to IHF 
standards is better than 10uV. Features 60 dB S/N 
radio and low harmonic distortion 
Kit HF310 - $49.00 
HF330 STEREO DECODER 

Gives 40-45 dB channel separation just add to a 

good quality FM receiver. Kit HF330 - $24.00 

Pre -amps (R9. 
HF395 RF PREAMPLIFIER 

Gain 30dB to 20 MHz, 10 dB to 100 MHz and 5 dB 

to 226 MHz Ideal to boost reception on short-wave 

receivers. Kit F 395 - $6.00 
HF385 VHF/O 'F ANTENNA PRE,AMP 

Superb quality with two atrial inputs and one down 

lead which simultaneously supplies current from the 

power supply. Frequency range 40-250 MHz and 

400-820 MHz. Gain 9-18 dB, depending on 

frequency. Kit 385 - $30.00. Box B850 - $6.00. 

SY 310 Co 

``?3Ó stereo 
k/1 

Light Shows 
AT465 LIGHT SHOW 
Turn your music into light 
Simply connect this 3 

channel light show to the audio 
terminals of your amplifier and this 
quality kit does the rest for you' 
Kit AT465 - $64.00 
Attractive box and knobs B6065 - $25.00 
AT468 4 CHANNEL UGHT SHOW 
This superb kit drives 4 lights (400w per channel) 

from the audio amplifier output Kit AT468 - 
$75.00. Attractive box and knobs B3265 - $48.00 
AT365 LIGHT SHOW 
This quality kit uses microphone input instead of 

connection to the audio output. 1599w max 
Kit AT365 - $69.00 
Box and knobs B3265 - $48.00 

... 
:;;;::;Í:; : ';'r;`: 

.. .. ::..... :: 
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a 

Receiver Converter 
HF305 VHF CONVER1EH 

'Converts FM 105-148 MHz to 

105 MHz 
Kit HF305 - $28.00 
Box B3405 attractive 
chassis kit - $24.00 

AGN Receiver 
HF61 MEDIUM WAVE 

RECEIVER 540-1600 KHz 
receiver complete with ferrite 

coil antenna Kit HF61 - $9.00 

Power Supplies 
NT415 LAB POWER SUPPLY 

0-30V 1 amp well -regulated 
supply for professional use. 

Complete with box and transformer. 
Kit NT415 - $128.00 

NT300 LABORATORY POWER SUPPLY 
2-30V High quality supply, regulated 

-3UV dc at 2 amps with overload 
protection Complete with box and - 

transformer. Kit NT300 - $110.00 

. five ~ I 

ndjnd ' 

esignea 
abkers) 

net 

FM Transmitter 
HF65 FM TRANSMITTER úU-148 MHZ 

Will run 5w output with heat sink Ideal for signal 
testing of for a miniature transmitter which could be 

received on a standard FM receiver. Kit HF65 - 
$9.00. 

QuicK assembly kits 
JKO1 GENERAL PURPOSE AMP 0.5w $18.00 

JKO2 MICROPHONE AMPLIFIER $18.00 
JKO3 SiNE WAVE GENERATOR 

20-20,000 Hz 

JKO4 FM TUNER 88-108 MHz 

JKO5 27 MHz RECEIVER 
JKO6 27 MHz TRANSMITTER 

JKO7 DUAL TONE DECODER FOR 

R/C MODELS $43.00 
JKO8 330Vac LIGHT OPERATED RELAY $19.00 
JKO9 SIREN KIT inc. SPEAKER $19.00 
JK10 PHOTOGRAPHIC TIMER 240 Vac $23.00 
JK101 CAR BURGLAR ALARM KIT $55.00 

New Kits 
AT347 Electronic Roulette $54.00 
AT350 2 amp triac light controller $12.00 
MT357 Touch -control light dimmer $33.00 
AT356 6 amp AC regulator $27.00 
MI -360 Multivibrator, sq. wave to 10MHz $6.00 
SY-31015w stereo amplifier kit $230.00 
SY-34037W stereo amplifier kit $289.00 

$30.00 
$30.00 
$33.00 
$29.00 

JostyKits are available now from: 
8gduo7. Custom Com- 
munications, 6 Orchardleigh St 
Yennora. Ph 631-3544. 

Radio Despatch Service 
869 George St 
Sydney Ph. 2110816 
Adelaide: Hamtronics 
Goodwood Rd, Kingspark 
Ph. 272-8417. Pat Adelaide. 

International Communica- 
tions Systems 75-77 Dale St, 
Pat Adelaide. Ph 47-3688. 
Melbourne: Eastern Corry 

munications, 898 Riversdale Rd 

Camberwell. Ph 836 8635. 

Tasman Electrohics, 
12 Victoria St Coburg. 

Ph 354 5062. 
J.H. McGraths 8 Co. P/L, 
,208 Little Lonsdale St 
Ph 663 3736. 

n »v. 1Y4 
Mall Orders: Direct to VICOM, 68 Eastern Rd. 

Sth Melbourne. Vic. 3205. Enclose Si erra for handling and postage costs. 

Brisbane: Delsound 
1 Wickham Ice. - 
Ph. 229 6155. 
Launceston: Advanced 
Electronics, 5A Quadrant 
Ph. 31 7075, Tasmanian 
HI -Fi Company, 87A Brisbane 
St, Ph 31 5815. 

Sydney 681 3544 
Adelaide 43 7981 

Grid Coast 32 2644 
Canberra 31 6695 
Melbourne 836 8635 
Perth 321 3047 
Geelong 78 9660 
Rockhampton 28 2843 
Wagga 21 2125 

Hobart 43 6337 
Cairns 54 1035 
Launceston 44 3882 
Brisbane 38 4480 
Wellington (NZ) 28 7946 



RADIO PARTS 
GROUP 

THE CATALOGUE PRICE MAILING SERVICE 
Over many years we have developed an effective computerised service and 

catalogue which has become the reference book for the electronics trade. 
Order your copy now and increase your product knowledge and efficiency. 

Q 6 

COMPREHENSIVE 
CATALOGUE 
A fully illustrated reference 
book with more than 12,000 
lines described in detail 

FOR YOUR ANNUAL SUBSCRIPTION 
OF $20 YOU WILL RECEIVE:- 

4 illustrated catalogue sections (AVAILABLE NOW!) 
A new heavy-duty, long-lasting silver polypropylene 
cover fitted with a magazine holder with 6 metal rods 
for easy insertion of each section and price list. 

Up -dated computerised price services. 
Monthly specials lists, manufacturers' surplus stock 
offers and the latest information on new products. 

Current valve and semi -conductor availability lists 

PLUS FREE 
TECHNICAL SEMICONDUCTOR CATALOGUE 

562 Spencer Street, West Melbourne, Phone (03) 329-7888 
1103 Dandenong Road, East Malvern Phone (03) 211-8122 

TECHNICAL 
SEMICONDUCTOR 
CATALOGUE 

The Radio Parts Group "off the Shelf" stock 
catalogue 
A new catalogue containing specifications, 
technical drawings, circuit details and application 
notes on the widest range of semiconductor 
devices stocked in Australia. Over 2500 devices 
are listed and described with a quick reference 
indexing system of fast, easy product referral. 

SECTION ONE - DIODES 
General purpose-rectifier-switching-zener, 
varicap - tunnel, bridges, SCR's - SCS's Triacs - piacs 
SECTION TWO - TRANSISTORS 
NPN - PNP Germanium - silicon-unijunction - 
ET - Darlington 

SECTION THREE - 
OPTO ELECTRONICS 
LED's-Displays-Couplers-photo transistors 
LDR's 

SECTION FOUR - LINEAR 
Regulators - OP Amps/Buffers - voltage 
comparitors, Audio and TV circuits 

SECTION FIVE - DIGITAL 
T.T.L. (7400, 74L500 SERIES) 

SECTION SIX - CMOS 
(74C and 4000 SERIES) 

SECTION SEVEN - MOS'LSI 
Clocks, counters/twmers - organ circuits, TV 
circuits etc. 

SECTION EIGHT - INTERFACE 
Display drivers - MOS Memory etc. 

SECTION NINE - MEMORY 
MOS RAMS - BI POLA RAMS-CMOS RAMS - 
MOS EPROMS - BI POLAR PROMS - MOS 
ROMS - BI POLAR ROMS, SHIFT REGISTERS 
ETC. 

SECTION TEN - MICROCOMPUTERS 
SC/MP - PACE - 8080A - STARPLEX - 
INSTRUCTOR 50 
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PTo:Sd 573 

A universal process timer 

. Phil Wait 

This simple timer has myriad applications in electronic and 
photographic work. It features a LED display that "counts 
down", indicating elapsed time, that is readily visible in 
daylight or in a darkroom. 

O 
PROCESS 

SET 

e 

o 
S. o 

The technique ON 
START 

The easiest way of producing a time 
delay is by using a 555 timer IC, but a E T I 

glance at the data sheet shows that it 
should not be used for periods in excess 
of 100 seconds. By using the 555 as an 
oscillator and feeding its output into a 
4017 counter/decoder IC the maximum 

TIMER, 
O 

2 

3 

4 FINE 

1 

2 3 

TIME 

+ 

VARIOUS PROCESSES in fabricating 
electronic projects require timing a 
chemical reaction or process - 
developing photoresist in making printed 
circuit boards being a prime example. 

Following the completion of our 
darkroom here at ETI which we use for 
making negatives and printed circuit 
boards, it was decided a simple timer 
was needed to control the light source 
used for exposure. Because different 
times are used for exposing film, printed 
circuit photoresist and Scotchcal, 
the timer had to have switchable ranges 
which could be pre-set between a 
fraction of a second and ten minutes. 
Some form of elapsed time indication 
was considered necessary for the longer 
exposures as was some form of fine 
adjustment for either slightly under- or 
over -exposing the film. Finally, the 
unit had to switch 240 volts at several 
amps to control a bank of UV-fluoro 
tubes used for exposing photoresist. 

Someone then suggested it would 
make a good project - after all, there's 
very little we do here that many of our 
readers don't do themselves at home. 

In fact, this timer is not just limited 
to the applications we use it for, but can 
be used to control anything from an 
egg timer to an injection moulding 
machine. Judging from some of the 
calls we get from readers, this timer 
should find its way into all sorts of 
applications. 
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PTó SCQ 5M 

SW1 
TIME 

C1 

C 
B 

E 

BC547, BC548, BC549, BC557, BC558 
DS547, DS548, DS549, DS557, DS558 

SEE TEXT 

D5 

FINE ADJUST C7 
RV5 100n 

14 
8 13 16 ' 15 

3 2 4 7 10 1 5 6 9 11 

MIZZE e 

01 

C 

Maximum 
time delay 

value of C1 

value of RV (1 - 4) 

1 sec 10 sec 100 sec 1000 sec 

1µF 1µF 10µF 100µF 

200k 2M 2M 2M 

Table of values for Cl and RV1 - RV4 required for differing time delays 

START 
P81 

Run 

+ 

R5 
1k 

LED1 

D1 -D4 

C5 
470, 
25V 

RL1 

2 

Ti 

240V 
MAINS IN 

240V 
SWITCHED 
OUTPUT' 

timing period can be increased ten fold. 
The unused decoded outputs can then 
be connected to a column of LEDs 
which will give an indication of elapsed 
time. 

Each pulse from a 555 clocks the 
4017, moving a high level along its ten 
decoder outputs, lighting each of the 
LEDs in turn. When the high level 
reaches the last output it is used to 
operate the relay and thus the time 
delay has been multiplied by ten. 

A permanently -lit LED has been 
included at the bottom of the row to 
show when the unit is on. This also 
gives a better indication of elapsed time 
in a darkroom, as the LEDs can be seen 
to step towards a reference light. 

Four time ranges have been provided 
with a trim pot on each one for easy 
adjustment. The table gives the values 

for each trim pot and Cl, for a variety 
of times. The minimum time is limited 
by the time taken for the relay to 
operate, maximum time by the 
limitation of the 555. In practice, times 
from 100 mS to twenty minutes can be 
achieved. For very short times the time 
elapsed indication will not be much use 
and the LEDs can be left off the board. 

Fine adjustment of the timing is 
achieved by adjusting the threshold 
voltage on pin 5 of the 555. When the 
voltage on pin 5 reaches a set value, 
the output (pin 3) of the 555 goes 
'low' (i.e: the 555 triggers). This voltage 
is normally set at two thirds the value of 
the supply rail, fixing the time during 
the charging cycle of Cl when .the 555 
triggers. 

If the threshold voltage is increased, 
the time taken for Cl to charge to the 
required value increases, and the 
frequency of oscillation decreases. Thus, 
the total timing period is increased. 

What device you want to control 
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prooaoe *ins' 
HOW IT WORKS - ETI573 
The timer consists of a 555 timer IC 
used as an oscillator driving a 4017 counter/ 
decoder IC, the decoded outputs being 
used to drive a row of LEDs and switch 
a relay. 

The timing period is set by the 
frequency of oscillation of ICI. This is 

dependent on the time constant of RV1- 
RV4 and Cl. As either of these comp- 
onents are increased in value the time 
constant will increase and the frequency 
of oscillation decrease. Fine frequency 
adjustment is provided by RV5 which 
adjusts the threshold voltage on pin 5 of 
the 555. This voltage is normally set at 
two thirds of the supply voltage, but here 
it is adjusted varying the required voltage 
across Cl to the 555. 

Output from the 555 is fed to the 
clock input of the 4017. After each pulse 
a different decoded output of the 4017 
goes high, lighting each LED in turn. 
After the tenth clock pulse the output 
on pin 11 of the 4017 goes high. We shall 
come to what that does shortly. 

® 

When power is first applied, the relay 
contacts RL1/1 are open and the bottom 
LED (LED 1) is lit. When the 'start' 
button is pressed the 4017 is reset to zero 
by a positive pulse applied to pin 15. This 
pulse is provided from R3 and C4. Pin 11 

goes low, turning on the PNP transistor 
01, and the relay operates. The now 
closed relay contacts (RL1/1) short out 
the start button and sustain the power 
after the start button has been released. 
The transistor also drives the reset line 
of the 555 (pin 4) which commences to 
oscillate. This ensures accurate timing 
of the first cycle. 

On the tenth pulse from the 55 pin 11 

of the 4017 goes high, turning off 01, 
stopping the oscillator, and the relay is 

de -energised. The contacts RL1/1 open 
removing the supply to the timer returning 
it to its original condition, ready for 
the next sequence. 

During the timing period, the second 
set of contacts RL1/2 close and can be 
used to switch up to 5A using the relay 
specified. 

9111e119 5, 
MT* OryE I3ouw+pr ItE 

WRt By Ht:R SIDE. 
Noft.Ktq FELT 14l1 Her 
(iREA?H ono NE1t. cH-EEK 

dS 11E RIPPED tIFE 
T1IiN SoLK FRowt . . 

tírna 

On the second Wednesday 
of each month, at about 
6 p.m., the ETI staff and 
readers meet at the Bays- 
water Hotel, in Bayswater 
Road, Rushcutters Bay, 
(just up from the Rush - 
cutter Bowl) to discuss 
electronics (or anything) 
over a few beers. Why 
don't you come along? 
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Q1 

TRANSFORMER START 

TO RELAY CONTACTS 

with the timer will determine the type 
of relay you use. This unit is capable of 
driving quite large relays, however, we 
used a commonly available Omron type 
having contacts rated at 10 amps. 

Construction 
First, you will have to determine from 
the table the correct values of RV1- 
RV4 and Cl to provide the times you 
want for your application. 

Next, mount all the components 
taking care to correctly orientate the 
semiconductors. The LEDs are best 
mounted by inserting them into their 
holes and bending them over flush with 
the edge of the pc board. The photo 
shows the way I mounted the LEDs. 

The completed unit can be mounted 
in a variety of ways to suit individual 
applications. Either in a box, together 
with its relay and a mains female output 
socket for the switched output, or on 
a panel with a remote transformer and 
relay as I did. 

To mount the unit against a front 
panel, drill a row of ten holes for the 
LEDs and four holes to line up with 
the trim pots for screwdriver adjustment 
of the timing. The start button, timing 
switch and fine adjustment pot can be 
mounted anywhere convenient. The pc 

RV4 

`"' /'RV3 
- 

ir 

\t C3 

' R3 C2 

*ff. D5 R1 

RV2 

IC1 

RV 1 

4 

3' T SW 1 

2 IME 

1 
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Jim.-F111 

TQ$..ELAY_CO 1 L 

WIPEF 

RV5 
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PARTS LIST - ETI 573 

Resistors all '//W, 5% 
R1 1M2 
R2 4k7 
R3 10k 
R4 4k7 
R5 1k 

Potentiometers 
R V 1-RV4... See text 
RV5 10k lin pot 

Capacitors 
Cl See text 
C2 10n greencap 
C3 100n greencap 
C4 10n greencap 
C5 47Oµ 25V electro 

Semiconductors 
D1-D4 IN4004 or sim Power 

Diode 

D5 IN914 or sim 

Q1 BC558, BC178, DS558 

Id 1 555 
IC2 4017 

LED1- 
LED10 TIL22OR or sim LED 

Miscellaneous 
SW1 One pole, four pos. oak 

switch 
PB1 Momentary Push Button 
T1 12V, one amp trans- 

former (Ferguson type 
PS12/15 VA or sim.) 

RL1 12V relay with two 
changeover contacts, 
Omron type LY2 or sim 

ETI 573 pc board, knobs, suitable box 
or bracket 

board should be mounted against the 
panel so the LEDs protrude through the 
holes. 
Setting up 
Having assembled the unit, all that 
remains is to calibrate the ranges. This 
is easily done with the aid of the second 
hand of a watch. For shorter times, 
say under five seconds, an oscilloscope 
is best. 

Simply monitor the positive supply 
after the relay contacts RL1/1 and 
measure the time the contacts operate. 
For other purposes it may be best to 
set the ranges by trial and error, such as 
when the unit is being used for a pc 
board or Scotchcal development timer. 
In either case, the fine adjustment 
control should be set in its mid position 
when calibrating. 

6 
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HERE 

THEY ARE! 

COLLECTIONS OF 

THE 'BEST FROM ETI' 

Forget leather -cased editions of Moby Dick, papyrus printings of ancient 
classics and first editions of Gone With the Wind! The dedicated elect- 
ronics enthusiast puts an investment on his bookshelf with the ETI 
Collection - an investment in hours of pleasure in building and using 
projects that are backed by one of the world's largest electronics 
magazines. 

From electronic music, through audio, to CB radio, the ETI Collection 
ranges the whole field of electronics. - 

How to Order 
The books in this collection are available from most newsagents or directly from ETI. The 
only exception is the International Synthesizer book which is only available from us and a 
limited number of specialist suppliers - it is not sold by newsagents. Send your order, 
enclosing a cheque or money order (and including postage where appropriate), to: 

Electronics Today International 
Subscriptions Department 
15 Boundary Street 
Rushcutters Bay, NSW 2011. 
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Test Gear 
Your confidence to tackle more complex projects will increase dramatically if you 
have the right test equipment to troubleshoot, fault -find and generally understand 
the operation of the circuits you build. Why not build your own test equipment, 
saving money and learning as you go? 

Contents include: Audio Level Meter, impedance Meter, Audio Millivoltmeter, 
Simple Frequency Counter, Phase Meter, Temperature Meter, Audio Signal Generator, 
Audio Noise -Generator, Tone Burst Generator, Crosshatch/dot Generator, RF Signal 
Generator, Logic Probe, Logic Pulser, Logic Tester, Simple CMOS Tester, Transistor 
Tester, Linear IC Tester, and many more. 

Available from newsagents or directly from ETI. 
Pricé: $3.00 plus 45 cents post and packing. 

ETI Circuits No. 2 
This giant compendium of circuits has been assembled from the 'Ideas for Experimen- 
ters' section of Electronics Today and is packed full of ideas and suggestions for the 
experimenter. The chapter headings cover Alarms, Amplifiers, Automobile, Batteries, 
Comparators, Conversion Tables, Crossovers, Crystal Oscillators, Detectors, Digital, 
Filters and so on. 

Whenever you're looking for a circuit, this is the book to turn to. 
Price: $2.95 plus 45 cents post and packing. 

30 Audio Projects 
For the Audiophile who wants good sound at a good price plus the satisfaction of 
having built it himself, 30 Audio Projects is'required reading. The contents include 
our most popular audio projects: 25 watt Amp, General Purpose Preamp, Bucket 
Brigade Delay Line, Active Crossover, Compressor Expander, Tape Noise Limiter, 
Transmission Line Speaker System, Master Mixer, Graphic Equalizer and the 50/100 
Watt Amp Modules. 

If you're building up a system from scratch, or if you're contemplating some add- 
ons for your system, you'll find them here. Available from newsagents or directly 
from ETI. 
Price: $3.95 plus 70 cents postage and packing in NSW (80 cents in other states). 

Top Projects Vol. 4 
Available from newsagents or directly from Electronics Today International this 
book, published in June 1977, contains the following projects: Audio Expander/ 
Compressor, 50/100 Watt Amp Modules, Stereo Amplifier, Dynamic Noise Filter, 
Audio Phaser, Audio Limiter, TV Game, Swimming Pool Alarm, Temperature Alarm, 
Active Antenna, GSR Monitor, Universal Timer, Mini -Organ, GP Power Supply, Tem- 
perature Meter, Train Controller, Car 'Scope Testing. 
Price: $3.00 plus 45 cents postage and packing. 

Simple Projects Vol. 2 
A collection of some of our most popular, less complex projects. Includes: Induction 
Balance Metal Detector, Train Controller, Telephone Bell Extender, Photographic 
Strobe, Transistor Tester, Selecta -game, Breakdown Beacon, Simple Loudness Control, 
Touch Switch, Courtesy Light Extender, Rev Monitor/counter, Auto -amp, Car Alarm, 
General Purpose Power Supply, Code Practice Oscillator, Emergency Flash, Drill 
Speed Controller, Three Simple Receivers, One -transistor Radio, Mini -organ, Accent- 
uated Beat Metronome, Active Antenna, Simple Intercoms, as well as constructional 
information, and lots of helpful data on component markings and values. 

Available from newsagents or directly from ET I. 
Price: $2.95 plus 45 cents post and packing. 

Top Projects Vol. 5 
Once again, this 'Best of ETI' publication is available from many newsagents or 
directly from ETI. Published in 1978 it is crammed with projects: Shutter Speed 
Timer, Ultrasonic Switch, Accentuated Beat Metronome, Marine Gas Alarm, House 
Alarm, White Line Follower, Induction Balance Metal Detector, Photographic Strobe, 
Simple Compressor/expander and CB Power Supply. 
Price: $3.00 plus 45 cents post and packing. 

PROJECT 
BUILDERS 

i i 

3 

RISK IT! 
For safety's sake use 

transformers designed to 
Australian Standard Codes 

like 
Ferguson Transformers 

TWO POPULAR RANGES 
20/40/60VA low Profile 
A compact range with ratings 
from 6 to 40V and a 20VA multi - 
tap. 

5VA PCB Mounting 
Designed to standard 0.1" grid. 
Double insulated, very compact 
with ratings from 4.5V, 1.11A upto 
40V at 0.13A. 

RALIAN 
MADE 

MADE IN 
AUSTRALIA 

TO AUSTRALIAN 
STANDARDS 

Available from Electrical and 
Electronic Stores or write to; 

.Ff,cvsoN, 
FERGUSON TRANSFORMERS PTY LTD 

331 High Street, Chatswood N.S.W. 2067 
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The electrómyogram part 2. 

David Tilbrook 

This 'month we present construction details and some 
suggestions on using the instrument 
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OUR PROTOTYPE was housed in a 
Horwood instrument case measuring 
254 mm wide by 203 mm deep by 
102 mm high. These are available from 
quite a few component suppliers but 
any box with similar dimensions should 
suffice. The advantage of this particular 
case is that it is supplied with steel top, 
bottom and side panels which provide 
better shielding from stray hum fields 
than does aluminium. 

Construction is best ' commenced 
with the pc board. This method of 
construction is recommended as layout 
of the various stages is critical to avoid 
feedback or interaction between stages 
as one LM3900 package does sterling 
service in several parts of the circuit! 

Assembly of the pc board should 
start with the resistors and capacitors. 
I found it easier to leave the six 1 uF 
input capacitors until the input 
transistors (Q1 -Q4) were mounted. Be 
sure to check the polarity of the 
electrolytic and tantalum capacitors. 

Finish loading the pc board by 
inserting the diodes, transistors and ICs. 
The input transistor pair, Ql and Q2, 
must be mounted so that their flat faces 
are touching to provide thermal 
coupling. The best way to do this, to 
avoid straining anything, is to solder 
only the collectors and emitters of Ql 
and Q2 at first. Smear some thermal 
paste on the two flats and then tie the 
two transistors together using a link of 
enamelled (coil) wire - this prevents 
the possibility of shorts to the transistor 
leads should the loop slip off at some 
time. Tighten the loop by taking the 
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ends in a pair of pliers and twisting until 
the transistors are held tightly together. 
Once this is done, solder the base leads. 

The two BD140s, Q3 and Q4, also 
need to be mounted together. As they 
are in TO -126 packages they may be 
bolted together. It is necessary to use 
an insulating washer between them to 
prevent the collector contacts touching. 
Use thermal paste to improve the 
thermal coupling. 

Once these devices are mounted, six 
1 uF input capacitors may be soldered 
into place. 

If you use pc board pins, the external 
connections to the board may be made 
after it is mounted ín the case, other- 
wise, now is the time to attach all the 
leads going to the externally -mounted 
components. 

As high gain stages are used in several 
places, the circuit is sensitive to noise or 
signals radiated from other parts of the 
board. The 555 VCO output can be 
especially troublesome, so use shielded 
cable to connect the output of the 555 
to the volume control. The only resistor 
not mounted on the pc board (R50) 
is mounted between the wiper terminal 
of the volume control and -one of the 
loudspeaker terminals. 

There are a number of other 
connections that should be made with 
shielded cable and these are shown in 
the wiring diagram. 

There ís sufficient room inside the 
cabinet to accommodate a variety of 
9 V batteries. The type of connection 
to the battery will depend on the 
particular style of battery used. 

The speaker is mounted on one side 
of the cabinet and the monitor output 
(and RCA coax socket) is mounted on 
the back. 

On thr front panel, the switches 
should be mounted first, followed by ' 

the pots and the meter. Juggle the pc 
board into the case last. 

Electrode construction 
Although the common mode rejection 
of the input is better than 100 dB this 
will be degraded drastically if the 
contact to the skin is not good enough. 
To enable the input stage CMRR to 
effectively reduce 50 Hz hum it is 

necessary to ensure that the hum is 
exactly the same level on both inputs. 
For this reason the construction of the 
electrodes is very important. 

The diagram on page 65 shows the 
electrodes we built. Three lengths of 
shielded cable were used (RG174 coax). 
The two input leads are made by solder- 
ing the centre conductor of the shielded 
cable to small metal discs about the size 
of 5c pieces. Cut the earth braid back 
enough so that it cannot touch the 
electrode. The braids of the two input 
cables are connected to pin 2 of the 
five -pin DIN plug (the grounded pin). 
This pin is also connected to the shield 
of the third cable which becomes the 
ground electrode. The centre conductor 
of this cable is not used and the other 
end of the braid ís soldered to another 
metal disc. Use a slightly larger disc 
(about the size of a 10c piece) as this 
helps to ensure a good ground connection 
to the body. 
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How to use it 
Before powering up, check the pc board. 
Check the orientation of all the polarised 
components - electrolytic and tantalum 
capacitors, transistors, ICs and diodes. 
If everything is all right, switch the unit 
on with the battery switch in the test 
position. With 9 V batteries the meter 
should read about 9. If the battery 
switch is now switched off the meter 
should immediately fall to zero. 
provided the gain control is turned fully 
down. If the volume control is turned to 
full on a slow clicking should be heard. 
Now, measure the voltage (with respect 
to earth) at the test point (TP1) at the 
output ICla (pin 4). With the x10 
switch in the xl position adjust the 
preset pot to obtain zero volts. 

If the gain control is now increased, 
the meter reading will move along 
with the frequency of the clicks. 

Now, advance the threshold control 
and the meter reading and click 
frequency should decrease. This thres- 
hold control works by varying the 
minimum signal required to cause a 
meter response. The higher the threshold 
control is set, the higher the input signal 
must be to cause a meter response. The 
threshold can be set just above the noise 
level so that even a very small input 
signal can be detected. 

The electrodes can now be connected 
to the body and plugged in. The ideal 
way to secure the electrodes to your 
skin is to. use a band of Velcro (Tm) 
tape, although we found Bandaids okay. 
If all three electrodes are placed 
reasonably close to each other along the 
inside of the arm (earth between the 
others) they can be secured in place all 

Thermal stabilisation is achieved by mounting 
the input transistors together as shown and 
described in the text. Note the insulating 
piece between the BD140s. 
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The three electrodes. 

at once with a single wide band of 
Velcro wrapped right around the arm. 
Some electrode paste may be used 
between the electrodes and the skin to 
improve the contact. This is available 
from some distributing chemists and 
medical suppliers, although it is 
relatively expensive. We found 
moistening the electrode to be a good 
alternative. 

Once the electrodes are attached to 
the arm and plugged into the EMG 
monitor a reading should be easily 
obtained. Start with the gain and 
threshold controls set fully anti -clock- 
wise, the gain switch in the X1 position 
and the integrate switch off. 

eti 4 6 
8 \`\\iB 

ATTI ii4 10 

MUSCLE ACTIVITY 
1 mA 

e 

Full size reproduction of the meter scale. 

If the arm is tensed the meter should 
indicate muscle activity readily. With 
these settings the EMG is really acting as 
a strength meter. Relaxing the arm, the 
gain switch can be switched to the x10 
position and the gain control slowly 
increased. With each gain increase, the 
threshold can be increased slightly to 
cancel any increase in noise that may 
have occured, although don't overdo 
the use of the threshold control until 
you are familiar with the unit as it is 
easy to cover up muscle activity as well 
as noise. 

Eventually you should reach a stage 
such that the gain control can be set at 
maximum but with muscle activity held 

so low that the meter reads about 2 to 3. 
This isn't easy! In fact the only 

person who has been able to do this so 
far has been Tom Benjamin, the author 
of our article on biofeedback, and quite 
a few of us have tried! 

Some experimentation with electrode 
placement will indicate how to get good 
results on particular muscles. 

For some background reading on 
EMG instruments, an article in the 
March/April issue of "Physiotherapy 
Canada" (published by the Canadian 
Physiotherapy Association) on EMG 
biofeedback, pages 65 to 72, gives an 
overview and a very comprehensive 
list of references. 

PARTS LIST ETI 576 R45 1k Semiconductors 
R46 680R D1, D2 IN914 or sim 

Resistors all %: watt, 5% R47 10k D3, D4 EM401, EM4001, 
R1, R2 220k R48 2k7 IN4004 or sim 
R3 4k7 R49 18k 
R4 100R R50 27R (mounted on Q1, Q2 BC559, BC179, DS559 
R5, R6 2M2 volume pot) Q3, 04 BD140 
R7 4k7 05-07 BC549, BC109, DS549 
R8 1M Capacitors 
R9 4k7 C1-C6 1µ greencap IC1 LM3900 
R10, R11 .. .1M C7, C8 1n greencap IC2, IC3 .741 
R12 1k C9, C10 .... 33µ 16V tantalum IC4 555 
R13 8k2 C11 100µ 25V electro 
R14-R17 . . . 47k C12 33µ 16V tantalum Potentiometers 
R18 220k C13 100n greencap RV1 1M linear 
R19 270k C14-C17 ... 68n greencap RV2 5k linear 
R20 10k C18 22n greencap RV3 1k linear 
R21 100k C19, C20. . . . 334 16V tantalum RV4 1k vertical mounting 
R22, R23 . . . 1M C21 100n greencap trim pot 
R24 10k C22 1000µ 25V electro 
R25, R26 . . . 100R C23 33µ 16V tantalum 
R27-R30 . . . 47k C24-C27 . . . 68n greencap Switches 

R31 220k C28 47n greencap SW1, SW2 . . . SPST miniature toggle 

R32 
R33 

270k 
10k 

C29, C30.... 1n greencap 
C31 .100n greencap 

SW3, SW4 . . . DPDT miniature toggle 

R34 330k C32 220n greencap Miscellaneous 
R35 560k C33 150n greencap M1 1mA meter, 100 mm x 

R36 5M6 C34 100n greencap 80 mm, square face 

R37 3M3 C35 334 16V tantalum MRA 658 or similar; 
R38, R39 . . . 10k C36 1O0µ 25V electro 5 -pin DIN socket; 8 ohm small speaker; 
R40, R41 . . . 1M C37 47Oµ 25V electro panel mounting RCA socket; two 9V 
R42 10k C38 47µ 25V electro batteries type 276 or 2364; knobs, 
R43 390k C39, C40.... 1000µ 25V electro instrument,case Horwood 203 x 102 x 

R44 470k C41 33µ 16V tantalum 254 mm or similar; power cord and plug. 
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We'll give you 
excellent training 
-as good as you'll 
get anywhere in 
Australia. 

We'll give you 
free mecical, 

dental and hospital `- treatment. 
We'll provide plenty of good tucker 

and a comfortable place to stay. 
We'll give you substantial leave, 

and on top of all that, we'll pay you well 
while you're training. 

On your side, you'll give ús a period 
of hard, but interesting and rewarding 
work. And, when eventually you leave 
us, you'll find yourself a uy qualified 

and experienced Electronics 
` echnician. Not a bad 
t_ ling to be, these days. 

So, if electronics is your 
idea of a great career and 
you are. (at time of entry) 
approx. 15 to 17 for apprenticeship 

anc over 17 for an Adult Trainee, - 

join the Navy, Army or Air Force. 
Phone us at: 

Adelaide 223 2891. Brisbane 226 2626. 
Canberra 822 333 Hobart 34 7077. 
Melbourne 613731. Perth 325 6222 . 

Sydney 2121011. 
Write to either the Navy, Army 

or Air Force Electronics Technician 
Counsellor, GPO Box XYZ in your 
nearest State Capital City (please 

include your 
date of birch). 

Learn 
Electronics 
with us. 

t 
9\\?:1.)A, 
I 

'. l 
i L _ _. 

Authorised by Director -General of Recruiting. Dept. Defence. 

TSAP15.FP.48 
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We have a computer system to meet your needs and suit your pocket . 

The CBMTM Computer 
Business System 

2023 Fr¢hon rertl 

Tractor Feed Printer 
2022 -. 

o---- 

C 

CBM 

2001.16/32 

a......r- Genii r -'r' 

..u. ii. .... 

AUTHORISED DEALER 

commodore 
Dual Drive Floppy Disk 

2040 

D .-. CMM 

CBMTMwíth built-in VDU and 
full size typewriter keyboard 

16K 2001.16 $1829 
32K 2001.32 $2199 
Dual drive floppy disk,. huge 340K 

2040 $2099 
Tractor feed printer, 2022 $1699 
Friction feed printer, 2023 $1499 
External cassette $149 

Free programs to value of 5 percent of 
order. Full details & coloured brochure 
available. 

Commodore 
PET 

The best personal 
computer - 8K 
expandable to 32K. 

453494 

only $1450 

plus a free course 
in Basic too. 
Sales tax exempt 
Price to schools 
only $1250. 

PET 

CANON AX1 and BX1 
Self-contained desk computers with 
fantastic programs for business, farming, 
etc. Expandable to 

VDU, printers, 
extra disks, 
etc. 

TEXAS PROGRAMMABLE SYSTEMS 

STILL ON! The greatest package offer ever!! 
A Ti59 and PC100C printer 5686 only $450. 

(5509 with sales tax). See 
June ETI for details of 
software modules and 
pakettes, etc. Registered 
post 53.50 for NSW, $5 
elsewhere. 

FREE ADVISORY SERVICE FOR ALL ETI READERS-phone or w ite, specifying your requirements. We will send brochures, full !deal for studies, research, business decisions, details, discount price, leasing, software, etc of suitable systems. If possible we will arrange a demonstration, and we can 
Ideal for navigationres and tun. organise delivery anywhere in Australia. END -OF -YEAR CALCULATOR SALE - Price list availablestati 

ELECTRONIC CALCULATOR DISCOUNTS 
Phone (02) 624-8849 (8 am till 3 pm), PO Box 106, Baulkham Hills, NSW. 2153 

AUDITEC POWER 25-250 WATTS 
001 Mk.2 30 Watts 
R.M.S. Power Amplifier 
Module. Load 8 ohms. 
Less than 0.05 percent 
T.H.D. Fully short-circuit 
protected. 

018 60 Watts R.M.S. at 
less than 0.1 percent 
T.H.D. Load 4 ohms. 
Fully short-circuit pro- 
tected. 

033 Very high quality 100 

Watts R.M.S. Power 
Amplifier for studio work 
etc. Distortion almost 
unmeasurable. T.I. distor- 
tion almost nil. Produces a 

subtle difference in sound 
which has to be heard to 
be appreciated. 

027 250 Watts R.M.S. 
power amplifier module at 
less than 0.2 percent 
T.H.D. Fully short-circuit 
protected. 8 ohm ba- 
lanced output. 

For descriptive leaflets on these mod- 
ules call phone or write to: - 

009 120 Watts R.M.S. at 

- 

AUDITEC AUSTRALIA 
less than 0.1 percent PTY. LTD. 
T.H.D. Load 4 ohms. 10 Waltara Avenue, 
Fully short-circuit pro- WAITARA, NSW. 2077. 
tected. Phone 48-4116. 

(Pacific Highway side of Waltara Station) 

AUDITEC MAJOR STOCKISTS: 
MC: Zephyr Products, (03) 568-2922 
OLD: Delsound Pty. Ltd. (07) 229-6155 
SA: Neil Muller Pty. Ltd. (08) 272-8011 
WA: Willis Trading Co. Pty. Ltd. 

(092) 321-7609 
ACT: Muslque Boutique (062) 81-5255 
NT: Darwin Communications Systems 

(089) 85-3184 
Farmer & Davies Electronics Alice 

Springs 52-2967 

OTHER AGENTS: 
NSW: HI -Fi Gallery. Tamworth, 

(067) 66-2525 
Ray Walsh Sound Systems. Albury, 

(060) 21-1502 
President Sound. Wentworthville, 

(02) 631-6689 
W.M.R. Electronics. (02) 605-1203 
Dawes Sound Systems. (047) 39-4421 
D.R. HI -Fi & Electronics. Dee Why, 

(02) 982-7500 
Landers Music Centre Pty. Ltd. Orange, 

(063) 62-6515 
OLD: Bundaberg Hi -R. Bundaberg, 

(071) 71-3176 
Keller Electronics. Maryborough, 

(071) 21-4559 
R.A.V.E. Mermaid Beach. 

(075) 38-3331 

A FULL RANGE OF PREAMPLIFIERS, MIXERS AND COMPLETE AMPLIFIERS 
FOR PUBLIC ADDRESS, STUDIO AND HI-FI IS ALSO AVAILABLE 
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From the new Advent Loudspeaker (N.A.L.S.) to the Advent 3, 
there are 5 models. State-of-the-art speakers at budget prices. 

Australian Distributors: ADVENT LOUDSPEAKERS, 
89 Carnarvon Street, Silverwater. NSW. 2141. 
Phone (02) 647-1103. 

AVAILABLE AGAIN! 
Confirming old friend- 
ships with people who 
know and love them. 
And making many new 
friends. 

Hear them at: 
NSW: AUDIOCOM HI -Fl 

Eastwood 85-2726 
North Rocks 872-3829 
Lindfleld 467-1773 

PARK HI -Fl 
Sydney 26-2798 
Summer Hill 799-2133 

WARRINGAH HI -Fl 
Mona Vale 997-5313 

VIC: NATSOUND 
Melbourne 67-8158 

THE SOUND CRAFTSMAN 
Nth. Caulfield 509-2444 

OLD: MANDO'S"HI-FI 
Toowong 371-5977 

SOUND CENTRE 
Coolangatta 36-5443 
Brisbane 221-0821 
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* Trendcom 100 $395* * Trendcom 200 $610* 
Word Processing from: 
3/11[1111IENUHFINIL 

E 
63 Paisley Street, Footscray. Vic. 3011. 
(03) 68-4200 
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*Plus sales tax 
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Lab Notes 
An occasional series in which we discuss in- 
teresting circuit techniques, circuits we have 
tried in our own laboratory but not developed 
as a project, practical notes on projects, mea- 
surement techniques for hobbyists etc. 

The ETI-III IC power supply revisited 

WE RECENTLY received 'a letter from 
a reader who had built a number of our 
ETI-111 IC Power Supply projects 
(keen lad .. a Ed.). Now this versatile 
little unit was first published in our 
November 1972 issue and subsequently 
in our 25 Top Projects and Test Gear 
books. 

Based on the common 723 regulator 
IC, the supply is variable between 1.5 
and 15 volts and will deliver up to lA 
maximum current. It was designed to be 
simple to construct with a number of 
optional configurations (fixed, variable 
or preset output) and has surprisingly 
good performance. 

Our reader, Mr. T.J. Greenfield, has 
pointed out a number of drawbacks 
in the original design - which we think 
justified in the light of developments 
since 1972 = which he set out to 
correct. 

The original design called for a 

regulator IC in a metal can encapsulation. 
This happened to be the most 
commonly available type of encap- 
sulation for 723s at that time. These are 

240V a.c. 

T1 
240V / 15V lA 

now as scarce as tail feathers from a 
Dodo (or hen's teeth, whichever is the 
lesser), so Mr. Greenfield has designed 
another printed circuit to accommodate 
the standard 14 -pin dual -in -line (DIL) 
package in which 723s are commonly 
supplied these days. 

In addition, the 1972 design had the 
main_ 'series pass' transistor, a 2N3055, 
mounted on a heatsink, which assembly 
was mounted to the pc board instead of 
mounting the transistor on the case, but 
insulated from it. This construction 
method prevented accidental short- 
circuiting of the 2N3055 - and 
subsequent destruction - certainly a 
consideration, being mindful of the 
'universal' nature of the supply and 
that the project would likely be built 
by many newcomers to electronics. 

Mr. Greenfield has made provision 
for the 2N3055 (or similar) series pass 
transistor to be mounted off the pc 
board. This allows a number of more 
flexible configurations for the power 
supply. The flat -pack style TIP3055, in 

Cl 
1000 F 

35V 

R1 
470 

T 
C2 

-- 
2 

the TO -220 package, may now be pressed 
into service - these were not generally 
available until quite recently, and are 
very handy for applications such as this. 
A series pass transistor in this package 
may be mounted on the case which you 
might use for this project - providing 

solder lug for 
collector connection 

bolt 

transistor 

insulator 

heatslnk 

C14:D 

chassis 

insulator bush 

flat washer 

lock washer 

nut 

General mounting details for a 10-3 2N3055. 

100n 

1 

R4 

R3 
470 

R2- 
390 

Pin numbers are not shown on the circuit diagram for the regulator IC as either DIL or CAN type packages can be 

used. A table for pin connections is shown on page 70. 

1.5-15V 

C3 
100µF OUTPUT 
25V 

OV 
o 
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L Lab Notes 

DIL TYPE 

1 

a) 2 
b) 3 
c) 4 
d) 5 
e) 6 
f) 7 
- 8 
- 9 
g) 10 
h) 11 

j) 12 
k) 13 

14 

r 
OUTPUT 

+Ve 

OUTPUT 
OV 

O 

O 
L 

Component overlay for the new pc board 
layout provided by Mr T.J. Greenfield. 

METAL CAN TYPE 

10 
1 

2 
3 
4 
5 

6 
7 

8 
9 

Pin cross connections for DIL and CAN TYPE 
723 regulators. 

it's of metal construction and has 
adequate heatsinking properties. 

The new printed circuit board design 
from Mr. Greenfield, designated 
ETI-11113, is reproduced here. It has 
been designed so that a trimpot may be 
mounted on the board if the supply is 
only required to deliver a fixed voltage. 
Alternatively, the usual front panel 
mounted pot for variable output voltage 
control may be used. 

Construction 
There is nothing very critical about the 
construction of this project. Just take 
the usual precautions and see that the 
polarity of the diodes and electrolytic 

SEE TEXT 

4, I07 C2 

AC 
FROM T1 

capacitors is correct. Also, ensure that 
the series pass transistor (Q1) is 
correctly connected. 

If less than the rated lA current 
is all that is required, almost any small 
metal case used to house the unit should 
be more than adequate. Even the metal 
panel of a 'zippy' or 'jiffy' box would 
be adequate for currents of 300 mA or 
so. 

The 723 alone will deliver as much as 
150 mA which is more than adequate 
for a host of small projects and circuits. 

When mounting a TO -220 flat pack 
series -pass transistor, take care to 
insulate it electrically - use one of the 
insulator/mounting kits available (refer 

--=--. 

O 

to the diagram to see how it's assembled). 
See that the mounting bolt, if exposed, 
is insulated from the metal part of the 
package to avoid the possibility of a 
short circuit (the rectifier would be 
shorted - which may not be good for 
its health). . 

Details for mounting a TO -3 style 
2N3055 are also given here. 

Selecting the current limit 
By developing a voltage across pins 
10 and 1 of the 723, its output voltage 
can be made to 'fold back' at a selected 
load current. That is, the voltage output 
starts to fall when the limit is 

O 

ETI 
111 
B 

b 

CO 

O 
+ 0 

. . . . a-O 
O 

1.:.1111411110SO4, o' . \ 
MOM .. O 

Full size printed circuit board artwork. 
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PARTS LIST - ETI 111B 

Resistors all '/:W, 590 
R1 470R 
R2 390R 
R3 470R 
R4 Shunt resistor - see text 

RV1 5k lin pot 

Capacitors 
Cl 10004 35V electro 
C2 100n greencap 
C3 100µ 25V electro 

Semiconductors 
D1-D4 EM4001 or sim to 

power diode 
01 2N3055 
IC1 723 Regulator IC 

Miscellaneous 
Ti 15V 1A transformer - 

Ferguson Type PL30/ 
15VA or sim 

Box to suit, ETI 111B pc board, termin- 
als, mica insulation and insulating bushes 
for transistor, power cord and plug. 

mica washer 

0 insulator bush 

Ti 0220 PACKAGE 
Insulator and bolt 
assembly diagram 

approached, finally falling to zero and 
hence protecting the power supply 
against destruction from overload. 

By changing the value of R4 the 
'foldback current' can be varied. If the 
resistor is switched, a number of current 
ranges may be included in the power 
supply. If you are testing a circuit 
which should only draw say 100 mA, 
the limit can be set just above this 
current to protect the circuit. 

The table gives current limit values 
for common resistors. 

R4 
1OR 
1R 
0.5R (1/2 ohm) 
0.2R (1/5 ohm) 

Limit 
65 mA 
650 mA 
1.4 A 
3.2 A 

Mr. Greenfield says he has used his 
ETI-111 projects for: a slot car power 
supply, mini drill supply, a trickle 
charger and a general purpose power 
supply. 
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Yes :... Down -to -Earth computing 
at Down -to -Earth prices!! 

We are already known for the supply of high quality products such as the George 
Morrow designed Thinker Toys boards. As Automation Statham Pty. Ltd our 
reputation was for selling these fine S-100 products at realistic prices and being able 
to back them up. It lust seemed that our name was too hard to handle particularly on 

the phone so now it's welcome to Planet 3 Systems. 
It's really the same company and we're proud to say the values are the same. Just 

look at some of these prices and remember that all our kits and assembled boards are 
FULLY SOCKETED, SOLDER MASKED BOTH SIDES, AND MARKED WITH COMPO- 

NENT OVERLAYS. THERE ARE NO OPTIONS IN THIS AREA TO "SUCK YOU IN" 

FROM GEORGE MORROW, THINKER TOYS. 
16K 4Mhz Static Memory $299 
16K Assembled Memory $339 
32K 4MHz Static Memory $649 
32K Assembled Memory $699 

8K Dynamic 2MHz Memory $149 

Discus 2D Dual density single disc drive system $1174. Add on drives for Discus 
systems (double density) $820 plus tax. Switchboard I/O board with 2 serial ports, 4 

parallel ports, space for 4K of ROM and 4K of RAM $199 as a kit or $259 assembled. 
The optional RAM is only $70 for 4K. 

Optional Disk Software: Available only to Discus buyers are the following well 

known packages: e Microsoft Disk Extended Basic $300 a Microsoft Fortran $450 
e 2D CP/M for Discus 2D $150. 

General disk software Includes: e Standard single density CP/M $125 a CP/M 

User's Group Disks each $10. 

SPECIAL DEALS ... WHILE THEY LAST 
We have made arrangements with a U.S. Dealer to obtain supplies of some of the 
Processor Tech. S-100 boards you cried about when they stopped. 

Boards and manuals (no other parts) a The famous VDM-1 Video Board 16 X 64 
with Hardware Scrolling e The 8KRA Static RAM board addressable on any 1K 

boundary e The highly reliable CUTS 1200 or 300 Baud cassette interface. Each of 
the above has the original comprehensive manual and sells for only $60 plus tax. 
e Kits for the CUTS board may also still be available and Include manuals for the 
board as well as the CUTER monitor and BASIC supplied on cassette. While they last 
only $160. 
e Some assembled and tested 8KRA boards are still available for $140 plus tax. 
e There is still a lot of software available to suit systems with CUTS boards and 
VDM-1 so grab these while you can. As these prices are way down orders will only be 
accepted with payment In advance for these indent items. 

47 BIRCH ST, BANKSTOWN, N.S.W. 2200 
PHONE (02) 709-4144. TELEX A1\26770 

A division of Automation Statham Pty. Ltd. Trade Mark of Digital 
Research, U.S.A. All prices plus sales tax. 

Just some of the books from the biggest range of radio and electronics 
books in Australia. If the book you require Is not listed below, It can be 

ordered from us. 
- NEW - NEW - NEW Latest editions of some of the most 

popular books on the subject: 
World Radio and TV Handbook $15.95 
World DX Guide - 1st Edition (Ed. J.M. Frost) $9.95 
ARRL Handbook 1979 edition (available now) 513.95 
R.S.GJ3. Handbook (New Edition) Volume 1 $21.85 
R.S.G.B. Handbook (New Edition) Volume 2 $18.90 
R.S.G.B. Test Equipment for the Radio Amateur $19.55 
Radio Handbook - 21st edition (New Edition) (William Orr) $26.50 
An Introduction to Microcomputers - Volume 0 - 

The Beginner s Book (Adam Osborne) $12.80 
An introduction to Microcomputers - Volume 1 - 

Basic Concepts (Adam Osborne) $12.80 
An Introduction to Microcomputers - Volume 2 - 

Some Real Microprocessors (Adam Osborne) $29.00 
An Introduction to Microcomputers - Volume 3 - 

Some Real Support Devices (Adam Osborne) $19.00 
Some Common Basic Programs (Adam Osborne) $13.50 
Accounts Payable and Accounts Receivable (Adam Osborne) $20.80 
Payroll with Cost Accounting In Basic (Adam Osborne) $20.80 
General Ledger (Adam Osborne) $20.80 
Z80 Programming for Logic Design (Adam Osborne) $13.50 
6800 Programming for Logic Design Adam Osborne) L $13.50 
8080 Programming for Logic Design Adam Osborne) 512.55 
IC OP -AMP Cookbook (Walter C. Jung $17.50 
TM Cookbook (Lancaster) $12.95 
TV Typewriter Cookbook (Lancaster) $13.50 
CMOS Cookbook (Lancaster) 1st Edition 1977 $14.25 
Active Filter Cookbook (Lancaster) $19.95 
IC Timer Cookbook (Jung) $13.50 
The Cheap Video Cookbook (Lancaster) $7.95 
Transistor Specifications Manual - 9th Edition $11.95 

American Radio Relay League Publications: 
All About A.R.R.L. Code Kit $12.80 
Hints and Kinks for the Radio Amateur... $7.20 
The Radio Amateur's VHF Manual $7.20 
A.R.R.L. Antenna Handbook $8.80 
Understanding Amateur Radio $8.80 
The Radio Amateur's License Manual $6.20 
A Course in Radio Fundamentals , $7.20 
Specialized Communications Techniques for the Radio Amateur $7.20 
FM & Repeater for the Radio Amateur $8.80 
Single Sideband for the Radio Amateur 57.20 
Ham Radio Operating Guide $7.20 
Electronics Data Book , 57.20 
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00 
Getting to Know Oscar from the Ground Up $6.20 
Tune in the World with Ham Radio $13.25 

Microcomputers/Microprocessors,Books: 
Microcomputers/Microprocessing: Hardware, 

Software and Application (Hilburn & Julich) $30.50 
Microcomputer Primer (Waite & Pardee) $10.75 
How to Buy and Use Minicomputers and Microcomputers (W. Barden, Jr.) $13.50 
How to Program Microcomputers (W. Barden, Jr.) $11.95 
The 8080A Bugbook - Microcomputer Interfacing 

and Programming (Sams Publication) $14,25 
Getting Acquainted with Microcomputers (Lou Frenzel) $11.95 
Understanding Microcomputers and Small Computer 

Systems (Scelbl Publication) $15.40 
Microcomputers for Business Applications (W. Barden, Jr.) $12.70 

Other Titles: 
73 Dipole and Long -Wire Antennas (Edward M. Noll) 
73 Vertical, Beam and Triangle Antennas (Edward M. Noll) 
VHF Handbook for Radio Amateurs (Brier & Orr) 
Amateur Radio Techniques - 6th Edition (P. Hawker) 
RCA Receiving Tube Manual 
COSIMOS Integrated Circuits Manual (RCA) , 

Electric Guitar Amplifier Handbook (Jack Darr) 
Beam Antenna Handbook - New 5th Edition 

$7.50 
$7.50 
$9.40 
$9.35 
$5.10 
57.95 

514.25 

(William I. Orr & Stuart D. Cowan) ' $7.80 
Slow Scan Television Handbook (Don C. Miller & Ralph Taggart) $7.90 
Discrete Databook (National Semiconductor) $6.70 
Linear Databook National Semiconductor) $6.70 
Build Your Own Working Robot (Heiserman) 58.50 
Listen to Radio Energy, Light and Sound (Calvin R. Graf) $7.95 
Amateur Antenna Tests and Measurements (Harry D. Hooton) $12.25 
The Beginner's Handbook of Amateur Radio (Clay Laster) $14.20 
Getting Acquainted with the IC (Rufus P. Turner) $7.00 
Learning the Morse Code for Amateur Radio Purposes (Roger DAvis) $0.60 
The Amateur Radio Licence (Novice Study Guide) (Roger Davis) $2.40 
The Elementary Radio Course (Roger Davis) and 

The Intermediate Radio Course (Len Whyte) 55.60 
Manual of Questions and Answers for the Novice 

Licence - 6th Edition (Keith Howard) $6.00 

For mail orders pléase add: $1.40 Local $1.75 Interstate 

McGILL'S AUTHORISED NEWSAGENCY PTY. LTD. 
187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7 

Prices Subject to Atteratfon 
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A SPHYGMOMANOMETER can help 
protect you and your family against 
one of the most dreaded human killers 
in the world - heart disease and other 
illnesses associated with abnormal blood. 
It is not surprising then that hundreds 
of thousands of people world-wide are 
buying their own personal blood pressure 
monitoring devices - NOT as replace- 
ments for regular medical checks. But 
simply as an extra precaution for peace 
of mind. 

One of the best known home units is 
the Home Blood Pressure Monitoring 
Kit from Unitrex. A substantial quantity 
of these were imported by Australia's 
Caldor Corporation and sold extensively 
via chemists-they were also offered via 
mail order. 

Caldor have a number of these units 
still available which they are offering to 
our readers for the very low price of 
$29.95 - plus $2.50 post and packing. 
The kit includes the professional blood 
pressure unit itself, a nurse's stetho- 

li 

UR Bits nD 
..ESS_ ? 

Take Take your own 
blood pressure 

quickly and 
accurately in your 

own home or office 

Introducing the Unitrex Home 
Blood Pressure Monitoring Kits! 

scope, a complete instruction book and 
three month's supply of blood pressure 
recording forms. 

Please note: This offer is made by the 
Caldor Corporation, 12 Terra Cotta 
Drive, Blackburn, Vic., 3130. This 
magazine is acting as a clearing house 
for orders only. Cheques should be 

made out to 'Caldor Offer' and sent 
together with order to 'Caldor Offer', 
Electronics Today Int., 15 Boundary 
Street, Rushcutters Bay, NSW, 2011. 
ETI will process orders and pass them 
on to Caldor who will then send out the 
units by certified mail. Please allow 
approximately four weeks for delivery. 

Caldor Offer 
Please send me: 

Quantity - Unitrex blood pressure monitoring 
kit/s at $29.95 each $ 
plus postage at $2.50 each $ 

TOTAL $ 

Name 

Address 

Postcode .. 
Please make cheques/postal notes payable to 'Caldor Offer' and send 
C/- Electronics Today International, 15 Boundary Street, Rushcutters 
Bay, NSW 2011. 
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. ETI 642 S100 16K STATIC RAM 

1 frrL'2 
t i h Ír 

tt ti_ -° 
16K, 2114 Low Power chips 1.2 Amps typ. for 16K. 300 or 
450 nS, 4K addressing, 4K Write Protect switches, Bank 
Select, Walt states, plated thru holes, solder mask, see 
Feb. ETI project for details. KIT $299. P&P $5. 

ASSEMBLED & TESTED $366 plus $5 P&P Reg. mall. 

S100 Cassette Board available soon. 

S100 16K Eprom board kit..$90 plus $3 P&P 

S100 Z80 CPU board kit ...$149 plus $3 P&P 

S100 FLOPPY DISK CONT. kit $159. P&P $3 

S100 Extender termination board $70 
S100 11 slot Backplane $36 

S100 100 way connecter $8.00 
S100 WIRE WRAP board $28.50 
S100 Extender board kit $33.00 
NUMBER CRUNCHER KIT $49.50 
PAPER TAPE READER KIT $69.50 
FRONT PANEL DISPLAY KIT $87.50 
8080 SINGLE STEP CONTROL $21.65 
Muffin Fans 240V $24.00 

S100/6800 CHASSIS 

Now with 
15 amp 
power 
supply! 

11 slot backplane, fully card guided, 15 Amp power sup- 
ply, tan, key switch, bench mount, rack mount, anodised 
alum. Sent FOB IPEC Transport. BASIC BENCH MOUNT 
$196: BASIC RACK MOUNT $175: ACCESSORIES KIT 
$52: S100 POWER SUPPLY $79. 6800 REGULATED 
POWER SUPPLY $104. Assembled price add $100. 

UV EPROM ERASERS 

dal 
New product range. Model LEE/T 15W tube, 120 min 
timer, up to 40 EPROMS will erase In 10/15 mins. Model 
MEE/T 8W tube 120 min timer, up to 10 EPROMS will 
erase In 20/30 mins. Model MEE is the same as MEE/T but 
with no timer. All erasers are fully assembled and have a 

safety switch. LEE/7 5105, MEE/T $93.50 MEE $74.00 

S100 VO PORT BOARD 

¡_- 
7. 

.1 

Lif 
3 

'1 
-11 

9 Parallel ports (programablei, 1 SERIAL PORT -TTY - 
RS232 - or TTL, BAUD rate generator 9600 to 75, Fully 
address decoded, Low Power buffers, Plated thru holes, 
solder mask. KIT $164, A&T 5189. P&P $3. Board with -2 

Serial Ports available October '79 

DISK DRIVES 
SHUGART SA400 $375 P&P $5 

SHUGART SA801/R $680 P&P $5 

6800 PRODUCTS 

6800 Extender Board S33.00 
6800 11 slot backplane 536.00 
6800 11 slot chassis (basic rack mount) $175 

EPROMS & RAM CHIPS 

2708 450 nS GUARANTEED $12.00 
2716 450 nS single supply ex -stock $47.50 
Hitachi 2114 Low Power 450 nS "Super -Rams", 
4MHz $8.50 

Send 60c In stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). DEALER ENQUIRIES WELCOME 

ELECTRONICS 
MELBOURNE 

enNcclrcl 
welcome 
here 

Give name, no., expiry date & 
signature for mall order Sales. 

HOLDEN 

GMH 

SM ELECTRONICS 
10 Stafford Crt, Doncaster East, Victoria. 3109. 
PO Box 19, Doncaster East, 3109. Phone: (03) 842-3950. 
DEALER: The Byte Shop, 29 Colbee Crt, Phillip, ACT. 81-5011. 

BUILT & TESTED POA. ALL PRICES ADD 15 PERCENT SIT IF APPLICABLE. 

ELECTRONICS ENGINEER 
General Motors-Holden's Ltd. has an immediate 
vacancy for an experienced Electronics Product 
Engineer in the technical centre at Fishermen's Bend. 
The successful applicant will be responsible for the 
design and development of electronic systems and 
components as elements of the motor car. 
Candidates should possess a Degree or Diploma in 

Electrical or Electronic Engineering coupled with 3- 
5 years' experience in design. and development of 
electrical and electronic equipment for volume 
productions. Knowledge of automotive equipment and 
familiarity with digital and analogue computer 
techniques is desirable. 
This position offers opportunity for advancement and 
development for the successful applicant in an 
expanding field with Australia's leading motor 
manufacturer. 
Written applications, including phone no., should be 
forwarded to: 

Supervisor, Salaried Employment, 
GENERAL MOTORS-HOLDEN'S LTD. 
G.P.O. Box 1714, MELBOURNE, 3001. 

SE 164 

For precision soldering 
Light weight 
High power 

FROM YOUR RADIO PARTS SUPPLIER OR: 
(02) 44 0131 
03 543 5122 0 

709 5293 
8 42 6655 

(002) 34 2233 09) 381 550C 

ADCOLA 
STANDARD 
No frills. 
Just high 
performance. 
3mm S 30 
5mm S 50 
Fitted with 
non -seize tips 

ADCOLA 
DUOTEMP 
Temperature 
control at your 
fingertips. 
3mm D 30 
5mm D 50 

Fully automatic 
'THERMATIC, 
also available. 

o CO 
~ ^ , 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. If you are looking for a 
particular ' component or project - 
check with our advertisers if it is not 
mentioned here. Also, for a list of 
suppliers who stock the ETI projects 
published over the last 2'% years, our 
"Kits for Projects" page may always 
be found on the page immediately 
before the DREGS page (inside the 
back cover). 

First up this month, a note about our 
Induction Balance Metal Locator, ETI 
549 (May 1977 issue) - it seems every- 
one's gone metal detector mad these 
days! The Sunday papers have been 
giving the latest gold rush(es) a good run 
these last few months and metal detect- 
ors have figured in a few 'finds'. Even if 
you don't plan on using our metal det- 
ector for such speculative ventures, but 
more mundane/pragmatic applications 
like finding water, pipes in the back 
garden - the following suggestion will 
be of interest. 

A number of readers, having success- 
fully constructed this project, found the 
sensitivity control somewhat 'coarse' in 
adjustment. Thinks . . how to improve 
it without restricting the óverall range? 
(very necessary). Solution ... replace 
it with a ten -turn potentiometer. 
Simple, but where do you get them? 
Many frustrated hobbyists have found 
them to be almost as rare as rocking 
horse dung (or wing feathers from a 
Dodo, hen's teeth - etc.). 

Fear not dear readers .. we have cast 
our net far and wide to the four corners 
of the land (well, round and about any- 
way). We found two stores could oblige. 
Namely- 

Radio Despatch Service 
869 George Street 
Sydney, NSW 2000 

and 

Stewart Electronics 
33 Sunhill Road 
Mount Waverley, Vic 3149 

They stock the shaft -drive types, required 
by the project, in a suitable value (5k). 
Price: around $6.-$7. 

Concerning the item on Instrument 
cases from Adaptive Electronics in last 
month's Shoparound, the Director, Steve 
Tusack, advises that they can now supply 
screen -printed front panels for the Series 
4000 stereo amp. While we're on the 
subject, David Tilbrook suggests it might 
be worthwhile putting the Moving -coil 
Cartridge Preamp, and its power supply, 
each in a suitable -sized Adaptive case 
with the steel top and bottom plates 
as this should improve rejection of 

external hum fields. 
Having mentioned the subject of front 

panels, in case you've already forgotten 
last month's item, Radio Despatch Ser- 
vice advise that they will be able to 
provide Scotchcal front panels and meter 
scales for ETI projects in red, blue or 
black on a silver background. All new 
projects, and a number of past ones, 
which use Scotchcal front panels will be 
stocked. 

Discharge Characteristics: Discharge Time vs.Constant Current Drain 
'Time required for the closed circuit voltage (CCV) 

to decrease 0.4 Vloell at room temperature. 
JO 0 
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The Elpower 6V lantern battery style 
gel electrolyte rechargeable batteries 
(above) and their discharge characterist- 
ics (right). Data courtesy Ampec Engin- 
eering. 

Rechargeable batteries can save you 
money in the long run. They're parti- 
cularly attractive if they match the 
standard Leclanche dry batteries so 
widely used in a myriad of appliations. 
Ampec Engineering of Sydney are 
importing a range of rechargeable solid - 
gel electrolyte batteries in sizes to 
match the popular dry batteries. 

These batteries, made by Elpower, 
can be charged and discharged from 100 
to 1000 times. They can be recharged 
from a fully discharged state in less than 
14 hours, according to the manufacturer. 
They may be left on float charge without 
damage and have the marvellous ability 
to be mounted in any position - the gel 
electrolyte will not leak. 

The most popular sizes - and 
obviously most useful to constructors - 
are the 6V lantern style, EP640-21 with 
spring terminals and the 12V 'Big Jim', 
with screw terminals. Both have a 
capacity of 4 AH (ampere -hours) about 
one -tenth that of a car battery, which is 
plenty for a whole host of battery - 
operated projects. 

The lantern style battery (EP640-21) 

0 10 tl a tl tl OD !00 

Dl,cnarpe Time 

costs around $12. Over their lifetime, 
these batteries would represent quite 
some saving over standard dry -cell 
batteries which cost up to several 
dollars and may be used only once. 

Any charger can be used to recharge 
the batteries as long as the output 
voltage is greater than the fully -charged 
open -circuit voltage of the battery. For 
a 6V battery the charging voltage should 
be about 7.5V and the float voltage 
about 6.75V. For a 12V type, charge 
and float voltages should be 15V and 
13.5V respectively. Charging current 
should be no more than one -tenth of 
the battery's AH capacity. The simplest 
charger would consist of a transformer, 
diode bridge and current limiting resist- 
or. The limiting resistor should be 
chosen to limit the current to the correct 
value for a fully -discharged battery. 

A number of suppliers are expected 
to have stocks shortly but at present 
they are only available from Radio 
Despair . . . er, um I mean - Despatch 
or Martins Laundry . . . oops, that is, 
Martin de Lau nay, in Sydney. 
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GEC 
CONTINENTAL SPECIALTIES 

EXPERIMENTOR (TM) sockets 
and bus strip, breadboarding for 
every application. 

Exclusive all -in -one design - 
5 -point terminals plus two bus 
strips. 

Choice of 8mm and 15mm 
centres - accommodate small 
and large IC's, including 
microprocessors, PROM's, etc. 

EXP350 

EJ(P650 

EXP325 

IIIIIIIIIII 

IIIIIIIIIII 

Add-on quad bus strip for data 
buses, power or signal lines 
wherever needed. 

Sockets snap together both 
vertically and horizontally. 

Ultimate in flexibility, 
adaptability and expandability. At 
last designers can prototype with 
standard DIP's and larger 
packages - all without losing 
fan -out capabilities. 

EXP300 

EXP600 

........» ..»..........,,..........,., 
a 
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Model 
,No. 

Stock 
No Length Width 

Center 
Channel 

5 Tie Point Bus 
Terminals Strips 

EXP300 03.1300 6.0"(152mm) 21"153mm) 3") 8mm) 94(470) 21 80) 

EXP325 03.1325 19"( 48mm) 21"153mm) 6"115mm) 22(110) 2( 10) 

EXP350 03.1350 36'( 91mm) 21153mm) 31 8mm) 46(230) 2( 40) 

EXP600 03-1600 601152mm) 24"(61mm) 6115mm) 94(470) 2) 80) 

EXP650 03.1650 36') 91mm) 24"161mm) 6"115mm) 46(230) 2) 40) 
US Patent Design Number 235.554 

THUMBWHEEL SWITCHES 
THUMBWHEEL SWITCH ONLY 

SF - Front Mount SR - Rear Mount 
Part No. Description Price 1-9 Price 10+ 

SF -12 Single Pole 10 Position 3.00 2.70 
SR -12 Decimal 3.00 2.70 
SF -21 10 Position BCD only 3.00 2.70 
SR -21 3.00 2.70 

ACCESSORIES For front mount 
Part No. Description Price 1-9 Price 10+ 

SF -EP End Plate (Pair) .75 .69 
SF -DP Divider Plate (each) .50 .45 
SF -BB Blank Body (each) .50 .45 
SF-HB Half Body (each) .50 .45 

ACCESSORIES For rear mount 
Part No. Description Price 1-9 Price 10+ 

SR -EP End Plates (pair) .75 .69 
SR -DP Divider Plate (each) .50 .45 
SR -BB Blank Body (each) .50 .45 
SR-HB Half Body (each) .50 .45 

SERIES SF Front Mount Assembly 

11-1&1-11 
I 

$ere SF21 S112 Sirte SIR for me 

SERIES SR Rear Mount Assembly 
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. 
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6 
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0 955 
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1 585 
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56 75 
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STEWART ELECTRONICS 
33 SUNHILL ROAD, MT. WAVERLEY. 3149. 
Phone (03) 277-0622 
Bankcard accepted. 

Telex AA36908. 
Mon -Fri 9am to 6pm. 
Sat 9am to 12 noon. 

499 High Street, 
Northcote, Melbourne. 3070. 

Phone (03) 489-8131. 

THIS 
MONTH'S 
SPECIALS 

10 RED LEDS $1.40 

100 RED LEDS..$13.00 

10 YELLOW LEDS$2.90 

100 YELLOW 

LEDS $27.00 

10 555 $2.90 

10 4016 $4.50 

CB547 $0.12 

10 BC547 $1.10 

7805 $0.90 

BC548 $0.15 

10 CB548 $1.40 

BC549 $1.40 

MJ802 $3.60 

BU208 $4.90 

BU126 $3.90 

LM381 $1.75 
LM382 $1.75 

2114 (450nS) $6.25 

2708 EPROM....$12.00 

IN4007 $0.15 

4N29 $1.10 

10 SC141D $12.00 

10 SC1510 $22.00 

10 TIP31B $7.00 

10 2N3055 $7.00 

CAPACITORS 
5600uF 40v S1.95 

6800uF 50v $4.75 

2500uF 50v $1.95 

KITS 
ETI 480 100W MODULE 

KIT includes Heat 
Sink Bracket.$19.75 

ETI 480 50W MODULE 
KIT includes Heat 
Sink Bracket.S16.00 

ETI 470 60W MODULE 
KIT includes output 
transistors ...$19.75 

NEW PCB's 
AVAILABLE 

DREAM 6800 $9.90 

ETI 470 $2.90 

ETI 471 S9.90 

ETI 472 2.90 

ETI 549 S2.75 

Also in stock: Magnovox speakers, valves, re- 
sistors, capacitors, car speakers, extremely 
wide range of project boards, soldering irons. 

MAIL ORDERS: PO Box 135, Northcote, Vic. 
3070. Minimum pack and post $1.00. 

Send 40c stamp for' 16 page catalogue. We 
have an extremely wide range of Transis- 
tors, IC's etc. 
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Ideas for Experimenters 
Improved sync for 
the 640 VDU 

Having spent some time getting his 640 
VDU to produce sync which his modified 
TV would lock on, Mark Johnson of 
Wahroonga in Sydney, sent us this 
remarkably simple modification. This 
change will improve the stability of the 
display, particularly on the first lines 
following the vertical retrace. 

True composite television sync has 
horizontal sync pulses during the 
vertical retrace. A simplified TV sync 
pulse waveform is shown in A in the 
diagram here, compared to the original 
640 VDU sync in B and the sync 
produced by this modification in C. 

The simple sync pulses generated by 
the 640 VDU are often not adequate to 
drive modified TVs which many 640 
owners may be using. Whilst the sync 
pulses produced by this modification 
are not ideal, life is made a little easier 
for the TV's horizontal oscillator during 
retrace (or just after!). 

The changes are simple. The diode 
OR gate, D1 and D2, is replaced by an 

Two -wire relay control 

6V dc 

t 

The problem of how to operate two 
relays independantly from just two 
wires always produces a lot of head 
scratching - and not just with beginners! 
This circuit, from the ETI files, shows 
how it's done. 

The relays RL1 and RL2 are -each 
connected to the two -wire line via a 
series diode. However, D1 is connected 

D1 

R9 

o 
o 

exclusive -OR gate, followed' by an 
inverter. As both the ex -OR and the 
inverter are available spare in packages 
on the VDU board, this modification 
can be made without extra parts or 
cost! 

Diodes D1 and D2 are removed and 
their cathode pads connected to the 
inputs of the ex -OR (in IC17) by flying 
leads. The output of the ex -OR (pin 3, 
IC17) is linked to the inverter (in IC32) 
input, the inverter output being 
returned to the anode pads of D1 and 
D2. 

the opposite way round to D2. A 
reversing switch at the end of the line, 
before the dc voltage required to 
operate the relays, is used to set which 
relay will be activated. With the dc 
voltage connected in the polarity 
shown, and the reversing switch set as 
indicated, D1 will conduct and current 
will flow through RL1 which then 
operates Device 1 connected to its 
contacts. D2 will be reverse biased and 
will not conduct. When the reversing 
switch is set the opposite way D2 will 
conduct, D1 being reverse biased now, 
and RL2 will operate. 

If you want both relays off for some 
purpose, the dc voltage will have to be 
disconnected. The simplest way to do 
this is to have a three -position two -pole 
toggle switch, the centre position being 
'off'. 

3 1 o-~- 
ic32a 

In normal TV sync, horizontal sync 
pulses are transmitted during the 
vertical sync period, allowing continued 
phase lock of the horizontal oscillator. 
The ex -OR approximates this character- 
istic allowing horizontal sync pulses 
during the vertical retrace. While not 
ideal, this modification enables quicker 
phase lock after the retrace, stabilizing 
the first few lines. 

At the same time, without the diode 
voltage drops, the overall sync magnitude 
available is a little greater, generally 
resulting in better locking. 

Any ideas? 
Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item - depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 
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D REAM 6802 INTERNATIONAL 4000 
COMPLETE KIT 

Learn as you build this fascinating microprocessor project designed by 
Michael Bauer and published in Electronics Australia, May, 1979. 

We have redesigned the PCB to use the latest 6802 chip which has a self 
contained clock driver (eliminates 6875 problems) and is fully 6800 
compatible. We have also designed a special touch keyboard on a separate 
PCB, containing power supply, modulator and loudspeaker. 

All components are included: 

o Top quality fibreglass PCB. 

Low cost touch keyboard. 

Self contained power supply. 

° Modulator. 

CHIPOS in preprogrammed 2708 EPROM. 

6802 with full data sheets. 

All components as described in parts list, Including sockets for 
the larger IC's. 

Exclusive Assembly Manual with full step by step instructions, 
data sheets and exciting programs for you to run. 

Full technical support (details in each kit). 

This kit is complete to the last bolt, and requires about 6-8 hours of 
assembly time for an experienced constructor. 

DREAM 6802 $149.50 (including Sales Tax). 
Certified Post $2.50 extra. 

E UROCARD 2650 
A top quality expandible computer system. For full details see our July, 
1979, Catalogue. 

2650 CPU Card 

8K RAM 

4/8K ROM CARD 

Mother Board 

Wire wrap card 

19" Rack case 

KIT PCB. ONLY 

$135.00 $35.00 

$175.00 $55.00 

$120.00 $35.00 

$20.00 

$20.00 

S 49.00 

TRS-80 USERS 
16K Conversion Kit 

(8 x 4116 Rams) $115.00 

BASIC Ill (for level II 16K) 
cassette with manual $ 45.00 

Games Pack I S 24.95 

APPLIED 
aTECHNOLOGY PTY. LTD. 

60W. AMPLIFIER 
Build this top performing Hi Fi amplifier as described in ETI, May, 1979. 

Our engineers have gone to great lengths to make sure this is a real pleasure 

to build. We have prepared a detailed Assembly Manual with step by step 

instructions and troubleshooting hints. 

Our repair service is available on this kit (full details in each kit). The case 

supplied is identical to that used in the article but with timber sides. 

ETI 470. 60W module kit (2 required) 
ETI 471. PREAMP KIT (1 required) 
4000 Case -timber sides prepunched, 

silk screened front panel 

$29.50 each. 
547.50. PIP $2.00. 

545.00. (Freight $5.00). 

AT4000 COMPLETE KIT 
This Is complete to the last bolt. Includes 2 x 470 kits, 1 x 471 kit, 1 x 

power supply kit, 4000 case with timber sides, silk screened prepunched 
front panel, knobs, sockets etc. Also includes our detailed step by step 
Assembly Manual. 

$179.50. (Freight/pocking $5.00 in Australia).' 

D6640 VDU 
Our most popular product to date. This memory mapped VDU was designed 
by David Griffiths and published in ETI, March, 1978. 

Features 16 line 64 characters. 
Upper/lower case. 

Full graphics. 
Quality plated through hole PCB with gold S100 edge 

connectors. 
Detailed manual with software. 

DG 640 (Kit) 
Assembled 
PCB with Manual 

Certified post. $ 2.50 

$139.50 
$149.00 
$ 35.00 

COMPONENT SPECIALS 
2114 4K Static Rams 
2708 EPROMS 
IN914 diodes 
IN4004 diodes 
RED LEDS 
555 Timers 
741 Op Amps 
SC/MP 11 Chip 
2650 A-1 high speed 2MHz 

MAIL ORDERS TO: 
BOX 355, HORNSBY 2077 

SHOWROOM: 1A PATTISON AVE., WAITARA 2077 
HOURS: 9-5 MONDAY TO SATURDAY 

PHONE: (02) 487-2711 

4 for $27.00 
2 for $27.00 

50 for $ 2.00 
50 for $ 2.75 
10 for$ 1.80 

5 for $ 1.50 
5 for $ 1.50 

$ 9.95 
$24.75 

bonHcorcl 
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TV ad blanker 

if you dislike having to watch TV 
adverts, then this idea, from Graham 
Taylor of Glen Iris, may be to your 
liking. 

Basically, it's a light -controlled AB 
switch. When the photo -transistor 
receives a pulse of light - from a hand 
torch held by the person watching the 
TV - it toggles the bistable IC2 and 
changes the state of its Q output. 

Depending on whether this output- is 
at +9 V or -9 V, either the TV sound 
input or the radio sound input will be 
fed to the amplifier output. This can 
either be connected to your hi-fi ampli- 
fier or, if you feel capable of tackling it, 
back into the sound section of your 
TV set. 

Operation is simple. You're watching 
TV, and suddenly the action is 
interrupted by a commercial. Quick as a 
flash, you pick up the torch (which you 
keep on the coffee table) and point it 

Q1,2,4 = 8C109, BC149, BC549, OR SIMILAR 
03 BC179, BC159, BC559, OR SIMILAR 
05 AY8140, TT801, OR SIMILAR 

at the Ad Blanker, which sits on top of 
the TV set. The circuit senses the light 
and cuts off the advert's sound, 
replacing it with some soothing inter- 
mission -like music from the radio. As 
soon as the ad is over, you fire another 
light beam at the unit and it reverts to 
its original state. 

The use of this device has another, 
hidden advantage. Listening to the TV 
with the radio sound playing instead 
sometimes produces hilarious combi- 
nations. 

^?W:z.:c .........................................r.................................. .....,...... ,.,............... ,,.,....,,................. ..,................ .,..................,.. .. .,,.,.,.. 

Pulse compressor 
This circuit will prove useful in any 
application where it -is required to 
reduce the width of a digital pulse by a 
pre-set amount. 

Using only two ICs, it can achieve 
pulse width reductions up to about 10 
milliseconds. The following table gives 
some examples of the width reduction 
achieved by using different capacitor 
values: 

Width reduction Cl 
3ms 8u 
5 ms 4 u 
9 ms l u' 
9.5' ms 470 n 
9.9 ms 100 n 

Before the input pulse is applied, the 
output of IC1c is low and so IC2b's 
output is high. The circuit output is 
thus low. 

oV 

When the input pulse is applied, the 
output of IClc starts to rise, but the 
output of the circuit remains low 
because of the high on the output of 
IC2a. When Cl charges to the threshold 
voltage of IC2a, the output of IC2a will 

go low and the output of IC2b will go 
low while the input to the circuit is still 
high. Thus the start of the pulse is 

delayed by the amount of time taken 
for Cl to charge. 
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$ 9 5 TAX PAID 

DOT MATRIX 
IMPACT PRINTER 

MODEL 8300 
The model 8300 serial dot matrix printer 
features 125 characters per second print 
speed and 1 line buffer memory. 

1. Print speed:. 125 CPS (50 Hz) 60 LPM (50 Hz) 
2. Interface: 8 bit parallel -standard RS-232C/TTY-option 
3. Data buffer: .1 line 
4. Code: ASCII (96 characters) 
5. Character font: 7 x 5 dot matrix (7x9 option) 
6. Number of columns: 80 column 
7. Character spacing: 10 CPI (Enlarged character 

printing is available) 
8. Line spacing: 6 LPI 
9. Paper width: Width: from 4,5 inch to 9.5 inch 

(including sprocket margin) 
10. Number of Copies: Original plus 3 copies nominal 

(max. total thickness 0.013 inch) 
11. Paper feed 'method : Pin feed 
12. Ribbon: 13mm width, purple color 
13. Operating temperature: 10°C -35°C (50°F -95°F). 
14. Operating humidity: 10 percent -80 percent (Non 

condensed) 
15. Power input: 220 or 240 VAC 10 percent/50Hz 

available 
16. Power Consumption: Printing 100W. Non printing 7W 
17. Dimension: approx. 449(W) x 375(D) x 185(H) mm 
18. Weight: approx. 10Kg 

AMPEC ENGINEERING CO. PTY. LTD. 
1 Wellington St, Rozelle. 2039. PO Box 132, Rozelle 2039. Ph: (02) 818-1166 

Available from: NSW; David'Reid Electronics, 29-6601. Radio Despatch Service, 211-0191. Electronics (Distributors), 636-6052. 
Martin De Launay, 29-5834. Vic; Radio Parts, 329-7888. Stewart Electronics, 534-3733. Arlin Instruments, 569-6984. 

Ellistronics, 602-3282. S. Aust; Protronics, 212-3111. W. Aust; Reserve Electronics, 328-3116. Old; Wilber Sales, 391-5136. 

80 - October 1979 ETI 



Ideas for Experimenters 

10k 

2k2 

14INPUT 

100k 
LIN 
BASS 10k 

22k 
LIN 
TREBLE 

3n3 

High -quality tone control 
When designing a high -quality preamp, 
the tone control is sometimes a 
problem. Op amps such as the 741 are 
commonly used, but have a poor slew 
rate, give rise to distortion and exhibit 
rather a high noise figure. 

The circuit shown here is based on an 

VIN 

OV IN 

IN OUT 
REGULATOR 

COMMON 

IC Regulator fail-safe 
One of the problems with using power 
supplies based on IC voltage regulators 
is the chance that the common (case) 
connection could come adrift. This 
allows the voltage after the regulator 
to rise to the full value of the 

10k 

4k7 

inverting op amp - but using discrete 
transistors to overcome the above 
problems. The output stage is driven by 
a constant current source, biased by a 
green LED to provide temperature 
compensation. 

With the controls flat, the circuit has 

V OUT 

OV OUT 

VIN 

OV IN 

un -regulated supply. If the supply is 
driving a board crammed with TTL, the 
result could be disastrous. 

By using the regulator as shown, 
taking the output from a connection to 
the case which is separate from the 

+i00u 0+12v 

T TOOn 
390R 1 
BC212 

4u7 

0+ 

8E109 

OOy 

O 
OUTPUT 

I 

unity gain and the stage. may be 
switched out as required. 

The design is suitable for inputs 
between 100 mV and 1 V, and will 
provide a good overload margin at low 
distortion for the accurate reproduction 
of transients. 

REGULATOR 

d/ 

--0 V OUT 

EXTRA CASE 
CONNECTION 

OV OUT 

input connection, the output will 
always drop to zero if a lead is 
disconnected. 

An LED can be connected as shown 
to provide an indication of a fault 
condition. 
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Seaphone a new coastal 
communications system 
A new public communications facility has commenced 
operation in Melbourne and Sydney and is planned 
soon to be available in other coastal areas of Australia 
to provide a reliable, high -quality .VHF radio link bet- 
ween vessels off the Australian coast and any con- 
nected telephone installation in Australia or overseas. 

Known as Seaphone, the 
service is OTC's advanced 
radio telephone system. The 
use of VHF provides clear, 
interference -free reception 
and reliability at moderate 
installation costs. 

Owners and/or operators of 
marine craft which have VHF 
equipment connected through 
Seaphone channels may make 
direct calls to or from any 
shore -based location which has 
a telephone. 

In the ship -to -shore direction, 
the time lapse in securing a 

person -to -person connection is 
expected to be less than a mi- 
nute. 

Seaphone also has other im- 
portant benefits, including 
marine surveillance. For the 
protection of marine craft and 
seafarers in coastal waters, a 

continuous and disciplined 
watching system is essential. 
Seaphone will provide a 24 - 
hour emergency cover. for 
marine craft and their passen- 
gers during the hours when vol- 
unteer rescue organisations are 
normally inactive. 

OTC's Seaphone network is 
always on standby and ready to 
alert the necessary emergency 

. services if and when required. At 
regular times, Seaphone will 
broadcast weather bulletins and 
navigation information over 
channel 67. 

The operational range of 

Amateur history 
Bill Tanner VK7TE is en- 
deavouring to collate a his- 
tory of all Tasmanian radio 
amateurs, past and present. 

He would like a photo of each, 
colour if possible, plus a short 
autobiography covering life ac- 
tivities, hobbies, work etc. De- 
tails especially required are: 
date of amateur qualification, 
call allotted, calls held and other 

Seaphone extends up to 
150 km seaward. However, the 
range is largely governed by the 
height of the shipboard anten- 
na. 

Melbourne was the first area 
in Australia to get full Seaphone 
facilities. 

The existing pilot VHF service 
in Sydney is being upgraded to 
full Seaphone capability. It is ex- 
pected during 1980 that sta- 
tions near Wollongong and 
Newcastle will extend the 
Seaphone service to cover a 

wide area between Tuncurry in 
the north and Moruya in the 
south. 

Further installations are 
planned in Perth, Dampier and 
Port Hedland to provide cover- 
age of the major regions along 
the west coast of the continent. 
All locations will have a round- 
the-clock listening watch on 
emergency channels. 

The Seaphone system, when 
fully operational, should provide 
a coastal VHF service compara- 
ble with any in the world. 

A comprehensive booklet 
explaining the Seaphone sys- 
tem has been produced by 
OTC. Copies will be posted on 
request 

Enquiries may be directed to 
Manager (Telephone & Televi- 
sion) OTC, 32 Martin Place, 
Sydney 2000; or phone (02) 
230-5681 (Sydney), or (03) 
60-0351 (Melbourne). 

research 
relevant details. 

This is undoubtedly a worth- 
while contribution to the radio 
history of Australia as many 
amateurs were involved in the 
early days. 

If any readers can assist, 
please contact The Secretary, 
Northern Branch WIA, Lucy 
Lockett VK7NSB, P.O. Box 275, 
Launceston 7250 Tas. 

OFF : 
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Air band receivers 
Monitoring aircraft transmissions has long been a re- 
quirement of emergency service organisations, flying 
schools and flying clubs and aviators themselves as 
well as being of interest to a small band of communica- 
tions enthusiasts. 

Two new receivers cover- 
ing the 108-136 MHz aircraft 
band were recently released 
by Melbourne -based firm 
GFS Electronic Imports. 

One.is a 12 -channel pocket - 
sized receiver, model AP -12, 
featuring a high sensitivity of 
half a microvolt (for 10 dB sig- 
nal to noise ratio) and in-built 
NiCad batteries allowing around 
24 hours of continuous opera- 
tion. 

The squelch circuit of this re- 
ceiver is claimed to be highly 
effective; unlike carrier - 
operated circuits it is not 
triggered by ignition noise. 

The AP -12 is supplied com- 
plete with NiCad batteries, 
charger, three crystals and a 
telescopic antenna. Options in- 
clude a leather carrying case, 
short rubber antenna and car 
adapter/charger. Price is $212 
including sales tax. 

The other model, The 
R-1010, is intended as a 

base/mobile unit and may be 
operated from a nominal 12 
Vdc supply or the 240 Vac 
mains. It features a phase - 
locked loop synthesizer and 
covers 108 MHz to 
136.975 MHz" in 25 kHz steps, 
providing 1120 channels. A 
LED digital frequency readout is 
featured on the front panel. 

A noise blanker is included 
and the unit claims a sensitivity 
of one microvolt for 20 dB sig- 
nal to noise ratio. 

The unit weighs just 3 kg and 
measures a compact 160 mm 
wide by 56 mm high by 
250 mm deep. It is supplied 
complete with built-in tele- 
scopic antenna (external an- 
tenna connector provided) for a 

price of $509 including sales 
tax. 

Information on these trans- 
ceivers can be obtained from 
GFS Electronic Imports, 15 
McKeon Rd, Mitcham Vic 3132. 
Phone Greg Whiter (03) 873- 
3939. 

Orbiting antenna farms 
A US$100 000 contract has 
been awarded to Comsat to 
study the "future genera- 
tion" of communications 
satellites called Geostatio- 
nary Platforms or Orbiting 
Antenna Farms. 

These giant orbiting struc- 
tures are being envisioned as 
permanent communications 
centres which may replace sev- 
eral individual satellites. 

They offer potential advan- 
tages of increased capabilities, 
easier maintenance and lower 
cost, according to Comsat 

Large, high power communi- 
cations platforms may result in 
less space congestion, smaller 
earth stations and a " ... wide 
variety of services to many users 
at different frequencies". 

Awarded by the NASA Space 
Flight Centre, the Comsat study 
contract will last nine months. It 
will include geographical cover- 
age of existing communications 
satellites, future requirements in 
America and Europe as well as 
technological requirements of 
necessary equipment and an- 
tenna configurations. 
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Fibre optics and microprocessors 
move into communications 
It seems that these twc, seemingly disparate, technologies will have an increasing impact in communications develop- 
ment, not always independantly. 

A microprocessor -based terminal has been developed that leans 
heavily on specially developed software for multiple accessing of a 
fibre -optic link. 

Digital multiplexers, a vital part in particular communications 
networks, are lately having microprocessor controllers installed to 
operate them, according to recent reports from overseas. 

New transistors for 2 GHz. 
Two new small signal NPN 
bipolar transistors have 
been introduced by 
Hewlett-Packard. 

Optimized for operation at 
2 GHz, the HXTR-2102 is a gen- 
eral purpose transistor with 
minimum tuned gain (guaran- 
teed) of 13 dB. In addition, its 
typical linear output power of 
100 mW (20 dBm) makes this 
versatile transistor suitable for 
use in driver or output amplifier 
stages. 

The HXTR-6106 is a low 
noise device with a guaranteed 
noise figure of 2.7 dB 
maximum at 2 GHz. With an as- 
sociated gain of 11.5 dB typical 
at 2 GHz and characterization 
from 500 MHz to 6 GHz, this 
transistor can be used in a. wide 
variety of low noise communi- 
cations, radar and ECM applica- 
tions. 

Both transistors are offered in 
the HPAC-70GT package, a 
rugged, hermetically sealed 
metaVceramic package with a 
grounded top. The small size of 
the package ensures that the 
loss in gain due to package 
parasitics is minimal and that 
circuit designs make efficient 
use of available space. 

The HXTR-2102 and HXTR- 
6106 complete the family of 
new HP transistors specified at 
2 GHz. These two transistors are 
functional replacements for the . 

similarly packaged HP 35800 
series devices. 

In quantities of 1. to 9, the 
HXTR-2102 is priced at 525, 
and the HXTR-6106 is 533. 

For further information con- 
tact Hewlett Packard Australia's 
component distributors: Cema 
Electronics Pty Ltd,21 Chandos 
St, St. Leonards. NSW, phone 
(02) 439-4655 

Siliconix predict VFETs will 
like gangbusters' 

The advantages VMOS FET RF power devices have 
over bipolar transistors will see them superceding bipo- 
lars in new equipment very shortly, according to 
Siliconix. 

In applications requiring 
class A or class B operation, 
as in SSB transmitters, 
VFETs can dissipate 50 W 
with no trouble while bipolar 
transistors have to suffer 
serious specification derat- 
ing. 

A bipolar device rated at 
1$0 W is probably only good for 
1 W in class A service. VFETs 
do not suffer the same derating. 
Furthermore, they have a con- 
siderably lower noise output 
enabling co -location operation 
of transmitters with 10 dB to 
20 dB improvement in system 
performance over equipment 
with bipolar output transistors.. 

Being majority -carrier de- 
vices, they cannot suffer from 
thermal runaway. When operat- 
ing or ambient temperature 
rises their silicon resistivity in- 
creases and they tend to turn 

off. This characteristics also 
prevents current hogging when 
VFET units are operated in 
parallel. 

According to Siliconix' En- 
gineering Manager, Dick Moss, 

., these features will make 
VMOS FETs grow like gangbus- 
ters", which we thought a 
charming little American col- 
loquiallism. 

The latest offering in WET 
devices from Siliconix operate 
from a 28 volt supply rail, cover 
the 2 MHz to 200 MHz range 
and deliver power outputs up to 
100 W. The DV1006 is rated to 
deliver 25 W output, the 
DV1007 is rated at 50 W while 
the 100 W device is the 
DV1008. Hundred -off prices (in 
LIS $) are about 70 cents per 
watt. 

Instant Component Service 
are the Australian representa- 
tives for Siliconix 

GE-STC gets aggressive 
in mobile radio market 
An aggressive campaign is planned by the recently -formed 
GE-STC Mobile Radio company to market their range of two-way mobile and portable equipment in Australia and Papua New Guinea. 

Formed early in March this year, the company is a joint venture 
between Australian General Electric and Standard Telephones and 
Cables Pty Ltd. 

The company is headed by Mr P.J. Dellwo who has had extensive 
experience in Europe and North America. Marketing manager is 
Brian Nobbs, ex-STC's Mobile Radio Division. Sales manager for 
Sydney is Trevor Olrog, who is well-known in the trade, while 
Melbourne will be covered by Donald Warring. The mobile radio market in Australia is showing a significant growth rate according to Mr Nobbs. 

Equipment will range from a simple base station and basic 
mobiles to sophisticated data and computer aided dispatching systems used by Police, utilities and mass transportation organisa- 
tions. 

The energy shortage and desire by Government and private 
enterprise to reduce vehicle fuel and operating costs in recent years has more than justified the use and cost effectiveness of mobile two way radio installations, GE-STC Mobile Radio say. 

The company is located at Moorebank Avenue in Liverpool, with 
branches in Melbourne and Adelaide. 
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NOW 
AVAILABLE 

TWO-WAY RADIO COMMUNICATION 
ANTENNA SYSTEMS & ACCESSORIES 

F -VHF -UHF 
MOBILE ANTENNAE 

Fibreglass Unity Gain Tuneable Top Loaded GRABBER 

Stainless Steel Unity Gain s Tuneable Helical 26-28 MHz 

Fibreglass High Gain Mini Flexible Rubber Helical 

3',5',6', Fibreglass Helicals Mini Flexible S/S Unity Gain 

'/o Wave Stainless Steel 27 MHz Twin Truckers 27 MHz 

1/4 Wave Fibreglass 27 MHz 9',12', Marine 27 MHz 

0 

N 

b 

ANTENNA MOUNTINGS 
Mobile HFNHF & UHF 

Magnetic Base (Heavy Duty) 

Roof Bar/Mirror Bracket 

Gutter Grip Bracket 

Trunk Lip Mount 

r 

Heavy, Medium Springs 
Quick Disconnect 

Slope Adjusted Bases 

Layover Fitting 

1 

bro 

\ r10" 

sli 
IJ 

.1 ii 

COMMERCIAL 
AM ATEUR 
MARINE & CB / 

BASE STATION ANTENNAE 
Ground Planes 
Side Mounted Dipoles & Arrays 

Coaxial Dipoles 
High Gain Colinears 
Marine Coaxial Dipoles 

YAGI Beams 
Ringload 
'/2 Wave Ground Plane 27 MHz 

% Wave Ground Plane 27 MHz 

F/G,Allum.,S/S Satelite 

CABLES 
RF Military Spec. Coaxial Cables RG 58A/Ú, RG 58C/U, RG 8/U Teflon 

Dielectric and Insulated Wires & Cables Speaker Wire Teflon insulated 

Hook-up Wire Antenna Leads, Coaxial Jumper Leads Power Leads. 

GENERAL ACCESSORIES 
Power Supplies s Electro -Lock, Standard Lock Mounts Hand Held, Base 

Station Microphones Pre Amplifiers HF-UHF RF Amplifiers Extension 

Speakers and P.A. Horns Coaxial Connectors Microphone Plugs & Soc- 

kets e Fuses & Fuse Holders Filters & Noise Supressors Transistors & 

I.C.'s e Quartz Crystals. 

I.F.T.A. AUSTRALIA 

International Foreign Trading 

IMPORT- EXPORT Agency of Australasia 

1 Greville Street, 
Randwick, N.S.W. 2031 

Sydney, Australia 
Telephone: (02) 665-8211 

Telegrams: IFTAA - SYDNEY 
Telex: AA20181 IFTAUS 
Mail: P.O. Box 21, 
Bondi Beach, N,S.W. 2026 
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shortwave 
Norwegian Radio breaks new ground 
Radio Norway is currently carrying out its first test broadcasts using single sideband. 

They will continue until 3 
November. 

Oslo joins Swiss Radio Inter- 
national and Radio Sweden in 
venturing into this new method 
of reaching overseas listeners. 

Single sideband (SSB) 
transmissions eliminate the car- 
rier and one sideband of a 
transmission (AM) providing 
greater efficiency and increásed 
'immunity to interference over 
normal AM transmissions. 
However, listeners need to have 
a beat frequency oscillator 
(BFO) on their sets in order to 
make SSB intelligible. 

Norway will be carrying out 
sideband tests, up to November 
3rd, as follows: 
On 21 610: 0500-0630, and 

0700-0830 for East Europe 
and the Middle East. 

and 1100-1230 directed to lis- 
teners in South Europe and 
West Africa. 

On 21 615+ 1500-1630 for 
South Europe and West Af- 
rica. 

1700-1830 directed to South 
Europe, the Mediterranean 
and Africa. 

On 15 125: 1900-2030 for 
North and Central America. 

2100-2230 for the Americas. 

The Swedish Telecommuni- 
cations Administration (STA) in- 
troduced single sideband 
transmissions on behalf of 
Radio Sweden some two years 
ago, mainly for Swedish dip- 
lomatic missions abroad, and 
other Swedes overseas. The ini- 
tial tests proved quite success- 
ful, and the STA has continued 
relays of the Home Service in 
Swedish ever since. 

Radio Norway's essential aim 
is to keep in touch with fellow 
countrymen abroad, especially 
Norway's 40 000 seamen scat- 
tered world wide. For this 
reason the station broadcasts 
almost exclusively in Norwe- 
gian. 

Norway's shortwave trans- 
missions began in 1947, with a 
100 kilowatt and two 10 kilowatt 
units. At first, transmissions 

UTENLANDSPROGRAMMET RADIO 
NORWAY 
OVERSEAS 
SERVICE 

were directed to the North Atlan- 
tic and the east coast of USA, 
but by the early 1960s Radio 
Norway was directing its trans- 
missions world-wide. Today, 
Radio Norway operates one 
100 kW, two 120 kW and one 
250 kW transmitters. These are 
located just outside the town of 
Fredrikstad in the south east of 
the country. 

A new shortwave centre, to be 
equipped with four' 500 kW 
transmitters, is currently being 
built on an island in south west 
Norway. The first of the 500 kW 
units should be on the air 
around 1981-82. By 1985, all 
four high power transmitters 
should be in operation, with a 
fifth in reserve. 

With the present up -swing in 
the sunspot cycle providing bet- 
ter reception on the higher fre- 
quencies, Radio Norway is cur- 
rently using a frequency in the 
uppermost broadcast band, the 
11 metre band. Oslo is using 
25 730 for broadcasts to Au- 
stralia and the Asian region, be- 
tween 1100 and 1230 daily. The 
11 metre outlet is used in con- 
junction with 21 730 in the 13 
metre band. Remember that al- 
though most of Radio Norway's 
programmes are in Norwegian, 
they do have a half-hour English 
program on Sundays during all 
transmissions. 

Asian reception 
As we move towards summer, reception on the lower fre- 
quency bands should favour stations in Asia. Sunset in Asia 
will now be progressively earlier, so earlier fade-ins of Asian 
stations should occur in our local evenings. 

The domestic service from Ho Chi Minh City makes interesting 
listening on 9623, and is heard from around 1100 with good 
signals. 

The Ho Chi Minh City station broadcasts mostly local program- 
mes, however, there are occasional news bulletins on relay from 
Hanoi. Though programmes are in Vietnamese, the local musical 
programmes are a highlight. 

The political division of Jammu and Kashmir (usually known 
simply as "Kashmir") is reflected in the broadcasting scene in this 
region which continues as disputed by India and Pakistan. 

In the Indian region, there are stations on shortwave at both 
Srinagar and Jammu. Srinagar is heard on 3277, and is audible 
until evening sign -off at 1740. 

The Jammu station is somewhat more difficult to hear, being of 
lower power, but is sometimes heard on 3345, with extensive relays 
of All India Radio until sign -off at 1734. 

In the Pakistani zone, Azad Kashmir Radio, at Muzzafarabad, 
broadcasts on 6020 from 1200 until 1800. 

As summer approaches, this station should be audible from 
sign -on time of 1200, beginning most transmissions with recita- 
tions from the Koran. 

Compiled by Peter Bunn, on be- 
half of the Australian Radio DX 
Club (ARDXC). Further informa- 
tion on DXing or the activities of 
ARDXC may be obtained from 
either PO Box 67, Highett, VIC 
3190, or from PO Box 79 Narra - 
been, NSW 2101, for a 30c stamp. 

NOTE! All times"are given in 
Greenwich Mean Time (GMT). 
To convert GMT to Australian 
Eastern Standard Time, add 10 
hours. To convert to Central 
Time, add 9 hours, and for West- 
ern Time, add 8 hours. All fre- 
quencies are in kHz. 
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leings 
1980 World Radio and 
Televfislon Handbook 
The Australian Radio DX Club is once again co-ordinating advance orders in 

Australia for this annual publication, essential for all shortwave enthusiasts. 

The Handbook, known as 
the WRTVH, is published 
around mid -January in De- 
nmark. 

The Handbook includes de- 
tails of all the World's broadcas- 
ters on both shortwave and 
mediumwave, including station 
schedules, personnel, postal 
addresses and verification 
policies. 

Write to the ARDXC address 
to receive an order form. 

The WRTVH 1980 will be sent 
airmail direct to your door 
around late January next year, 
months in advance of the book 
being available via normal Au- 
stralian retail outlets. 

Costa Rica " 

in English 
Radio Reloj de Costa Rica, at 
San Jose, has recently re - 
timed its weekly English 
programme, entitled "Aquí 
Costa Rica" (This is Costa 
Rica). 

This programme for tourists 
is now broadcast each Sunday 
0700-0730 on the usual Radio 
Reloj channels of 6006 and 
4832. 

Special QSLs are available for 
reception reports of the Aqui 
Costa Rica segment, and re- 
ports may be sent to: Aqui Costa 
Rica, Apartado 2936, San Jose, 
Costa Rica. 

Surinam 
returns 
This recently -independent 
country, at the top of South 
America, has returned to 
shortwave after being silent 
for some months. 

Radio SRS at Paramaribo 
uses 4850 and is audible in east 

Australia from sign -on at 0830. 
The station is pleased to re- 

ceive reception reports from lis- 

teners and has in recent months 
begun verifying correct reports 
with an attractive QSL card 
which includes details of the sta- 

tion, and Surinam in general. 

New Arab voice planned 
Dubai, in the United Arab 
Emirates, has plans under- 
way for an international ser- 
vice on shortwave. 

At present, a major shortwave 
centre is being built with three 
transmitters of 300 kW each to 
be installed in the near future. 

Dubai has registered a 

number of frequencies with the 
International Telecommunica- 
tions Union (ITU) in Geneva for 
the transmission period up to 
November this year. These fre- 
quency registrations are tenta- 
tive assignments, and may be 

regarded as "bookings" in ad- 
vance of any actual shortwave 
transmissions. 

The World Radio and Televi- 
sion Handbook, a reliable 
source for information about 
shortwave, says Dubai plans to 
have the international 
shortwave service in operation 
during 1980. Dubai is currently 
recruiting technical staff to op- 
erate the new shortwave centre. 

The Tentative High Fre- 
quency Broadcasting Schedule 
(THFBS) issued by the ITU in 

Geneva, shows that Dubai has 
registered 21 480 with 300 kW 
between 0600 and 1630 for 
broadcasts to Europe. This 
should be put in the "ones to 
watch" file for the months to 
come. 

Kampuchea: English service 
The Voice of the People of Kampuchea, broadcasting from 
Phnom Penh, now has a daily International programme in 

English, French and Thai, on 9695. 

The English programme is 

on air 1200-1215, French 
1215-1230, and Thai 1230- 
1245, and provide good recep- 
tion currently into east Australia. 
The English programme con- 
sists of a news bulletin and a 

political commentary, in - 

i 

terspersed with Kampuchean 
music. 

The station announces addi- 
tional outlets for these broad- 
casts of 11 940 and 6090, but 
these channels are inaudible in 

Australia at the time of going to 
press. 

Guinea 
This country is not often 
heard here in Australia, yet 
as we approach summer, 
watch for their high fre- 
quency outlet, on 19 metres, 
of 15 310. 

This frequency has an En- 
glish programme on Mondays, 
Wednesdays and Fridays bet- 
ween 1800-1900, while on 
Sundays the programme is 

broadcast 1815 until 1900. 

Tibet on air! 
With the recent opening up 
of this remote region of 
China to foreign tourists, 
Tibet has become of interest 
to shortwave enthusiasts. 

The Tibet People's Broad- 
casting Station in Lhasa has 
several outlets on shortwave, 
which carry both local prog- 
rammes and relays of the Pek- 

ing Domestic Service prog- 
ramme. 

Best reception here in Au- 
stralia is on 5935 and 4750, 
both well heard nightly between 
1300 and 1545. 

Peking has recently changed 
its attitude to listeners' reception 
reports of Chinese regional sta- 

tions. 
Previously, these reports 

would never be verified. How- 
ever, Radio Peking will now QSL 
reports of its programmes 
beamed over regional transmit- 
ters.The World Radio and TV 
Handbook includes details of 
the locations and frequencies of 
most Chinese regional stations. 

RADIO SRS 
SOUTH AMERICA 
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PREDICTIONS 
Covering 3 to 40 MHz, these predictions 
show the times radio contact is possible 
between the areas designated beneath each 
graph, as well as the possible 'mode' and 
reliability. Vertical columns indicate time - 
commencing at 0000 UT on the left, to 
2300 UT at right. For reliable predictions 
follow the times and frequencies indicated 
by the F character. 
Complete information on using these 
predictions can be obtained by sending a 
stamped, self-addressed envelope to:- 
ETI - Predictions 
3rd floor 15 Boundary St 
RUSHCUTTERS BAY NSW 2011. 
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These GRAFEX style computer generated 
predictions are provided courtesy of the Australian Ionospheric Prediction Service. 
KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

path open 50 90% of days in month. 
F path open at least 90% of days in month. 
B propagation possible via E and F layers over 

90% of days. Overrides 'F'. 
M propagation possible by both 1st and 2nd F -layer 

modes. Expect strong fading. 

S .propagation possible by 2nd mode (also 3rd and mixed 

E and F modes), Expect strong fading, weak signals. 

A High absorption indicated. Expect weak signals. 
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WI VOSS °gilt gafl1!1s. 
IS O NOW IS THE TIME to chase 

Ing the 6 metre DX - as the sunspot 

6 m cycle nears Its peak. And what better way to get 

into the action than with Yaesu from Dick 

AS 

1 
mr, V.., 
r 

.- .. --- :-© '=., 
Cat 0-2886 

79500 $6 00 Road Freight 
Anywhere in Australia 

We welcome 

INTRODUCING: The Yaesu FT -625R 
All Mode 6 Metre Transceiver. 
Designed for today's demanding 6 metre operator. 25 watts output 

(SSB/CW/FM) with inbuilt AC Et DC power supplies. Automatic mic 

gain control, built in noise blanker, variable power output, RF 

speech processor - a truly magnificent transceiver. And because 

it's a Yaesu, it is quality through and through. Quality fully backed 

by Dick Smith's fully equipped service centre. Call in today and 

have a test drive of this magnificent unit! 

SSB, CW, AM Et FM OPERATION 

50 TO 54MHz coverage (listen in to W/K, JA 8 ZL frequencies) 

0.5uV sensitivity SSB: 0.35uV FM b 1uV AM 

AC Ft DC supplies inbuilt 

3 -way metering: S meter; relative power o/p Er disc. centre meter. 

banHcord or offer easy terms with 4U BFC FINANCE 
r LIMITED 

HOW ABOUT SOMETHING FOR THE HF BANDS? 
Here ít is: Yaesu's new up -graded and up -rated FT -7B. 

Built for today's demanding amateur operator. 

62 500 
56.00 Road Freight 

Cat D 2868 rrywhere in Au.rrelia 

Yes, the famous Yaesu FT -7 has had a facelift. Now with: 
AM operation too (previously only SSB Et CW) 

100 watts output (SSB Et CW) 
Provision for full 10 metre band in 4 switched segments 

Whether you want an HF transceiver for base or mobile use, you 

can't go past the brilliant Yaesu FT -78. Many thousands of its 

predecessor, the FT7, are in continuous use throughout Australia 

(and the world)! Now you can have the very latest in solid state 

transceivers working for YOU. Small size and light weight make it 

á favourite for active amateurs. Call in to any Dick Smith store and 

check out this superb transceiver soon.You won't be disappointed! 

YAESUThe greatest mobile system you'll find: Buy the gutter mount base and 2 metre stub and you're on the air 

MOBILE immediately on 2 metres. Then as you need them, buy the whips for the HF bands you want to operate on, It's 

that simple. Now there's, no excuse not to go mobile. It's easy with -Dick Smith and Yaesu! 5a 

ANTENNAS 
RSE-2-M 

Gutter Mount 
Cat D-4100 

532.50 

RSE-2A 
2 metre stub 

Cat 0.4102 
S10.95 

RSL-145 RSL-3.5 RSL-7 

6 e 2 metre antenna 80 metre antenna 40 metre antenna 

Cat D-4104 Cat 0.4110 Cat 0-4112 

523.95 519.95 519.95 

RSL-1 4 

20 metre antenna 
Cat 0-4114 

520.95 

DICK SMITH ELECTRONICS 
NSW 125 York Street. SYDNEY. Phone 2903377 ACT 96-98 Gladstone Street, FYSHWICK. Phone 80 4944 

147 Hume Highway, CHULLORA Phone 6428922 vic 399 Lansdale Street. MELBOURNE. Phone 67 9834 

162 Pacific Highway. GORE HILL. Phone 4395311 666 Bridge Road. RICHMOND. Phone 4281614 

30 Grose Street. PARRAMATTA.Phone 6831133 OLD 166 Logan Road. BURAN DA. Phone 3916233 

SA 203 Wright Street. ADELAIDE. Phone 2121962 

253 Cain Street, WOLLONGONG Phone 263800 WA 414 William Street, PERTH. Phone 3286944 

EXCEPT WHERE NOTED- ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS. 

MAIL ORDER CENTRE: PO Bon 741, CROWS NEST NSW 2065. Ph 439 5319. PACK a POST EXTRA 

RSL-21 
15 metre antenna 

Cat 0-4116 
520.95 

RSL-28 
10 metre antenna 

Cat 0-4118 
520.95 

ib bonkcord 
welcome here 

SHOPS OPEN 9AM to 5.30PM 

(Saturday: 9am till 12 noon) 

BRISBANE: Half hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK -SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA 



[e ti; data sheet 
HIGH POWER VFETs will grad- 
ually supercede bipolar transistor 
technology in RF power amplifier 
applications in the next few years. 
Cost, on a dollar -per -watt basis, 
is rapidly decreasing on VFET 
devices, and when the overall cost 
of a complete amplifier - or 
amplifier chain - is considered, 
the circuit simplicity using VFETs 
brings cost benefits of its own. 

VFETs have a negative temper- 
ature coefficient and are not 
subject to thermal runaway. Severe 
load mismatch presents few 
problems to these devices in RF 
power amplifiers. 

- This range of VFET devices 
is from the Communications 
Transistor Corporation (CTC), 
represented in Australia by Ampec 
Engineering, 1 Wellington St., 
Rozelle NSW 2039 (02) 818-1166. 
The three devices presented here 
are N -channel types, suitable for 
HF and VHF amplifier applications 
(linear - class B, or saturated - 
class C), running from a 28 to 
35 volt supply rail. 

CAUTION 
Users are cautioned that these devices use 

Beryllium Oxide ceramics in their construc- tion. Any mechanical or chemical treatment of these ceramics which produces dust or 
fumes, even minute amounts, can be 
dangerous. Care should be taken to ensure that those who handle, use or dispose of these 
devices are aware of this. The package should 
never be crushed, filed, chipped, sawed, 
sanded, ground or come in contact with acid. In the event of failure, return to the manu- 
facturer. 

rr 

Package, BF100-35 

TEST CIRCUIT 175 MHz 100 Wout BF100-35 

C1, C2, C4 
C3, C5 
C6 
C7 
C8 
L1 
L2 

L3 
L4 
RFC1 

R FC2 

TYPICAL SERIES INPUT IMPEDANCE (ZIN) TYPICAL SERIES INPUT IMPEDANCE (ZIN) 5 
s 

R,¢sn 
Caw AB 

BO 

fi fi R 
7.7 

8 <0 g 2 

30 BD 130 

FIN CUE NCYWet 

BF25-35 

I- 
R,12sn 
~AS 

4-R 

1x+ 

30 BO 130 

FREQUENCY 411tr 

B F50-35 

1B0 

5-70 p compressed mica 
25-240 p compressed mica 
470 p ceramic chip 
100 n ceramic 
10/1 electrolytic 
half turn No. 18 wire, 10 mm ID 
1 mm thick copper strap 5 mm 
wide, 16 mm long, 10 mm ID loop 
1% turns No. 18 wire, 10 mm ID 
6 turns No. 18 wire, 10 mm ID 
6 turns No. 18 wire on Indian 
General F627-8 Q1 toroid. 
18 turns No. 18 wire on Micro - 
metals T106-2, toroid with 15 R, 
2 W resistor in parallel. 

TYPICAL SERIES INPUT IMPEDANCE (ZIN) 
R 1250 
Clr AB 

Ix y 

30 210 130 

FREQUENCY - ra 

BF 100-35 

Bo 

Is 

10 

5 

B 
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Package, BF25-35 and BF50-35 

Cl 
C2 
C3-05 
C6 
C7 
C8, C10 
C9 
L1 
L2, L3 L4 

CI 

BFXX-35 power FETs 

=CIO 

TEST CIRCUIT 80 MHz 50Wout/BF50-35 , 25 Wout/BF25-35 

.1 n ceramic chip 
5-70 p compressed mica 
10-180 p compressed mica 
100 n ceramic 
470 p ceramic chip 
10 n ceramic 
10u electrolytic 
3 turns No. 18 wire, 10 mm ID 
2% turns No. 18 wire, 10 mm ID 
330 nH (0.33 uH) 

L5 
L6 
RFC1 

RFC2 

R1 

6 turns No. 18 wire, 10 mm ID 
150 nH (0.15uH) 
16 turns No. 22 wire on Indiana 
General T106-2 toroid with 15 R, 
'/z W resistor in parallel 
18 turns No. 18 wire on Indiana 
General T106-2 toroid with 15 R, 
2 W resistor in parallel 
150 R,'/: W 

Symbol BF25-35 BF50-35 BF100-35 units 

Maximum power dissipation with 
25°C case temperature 

75 125 250 W 

Maximum drain to source voltage BVDSS 65 V 

Maximum gate to source voltage BVGS 25 V 

Maximum drain current ID 5 10 16 A 

Power output with f=175 MHz, 
V DS= 35 V 

Pout 25 50 100 W 

Power input under above conditions PIN 2.5 6 16 W 

Drain efficiency under above conditions rl 50 

ON -state drain current ID(ON) 3.5 5 10 A 

Small signal forward transconductance gM 0.7 1.5 2.2 M H O 

Drain -source capacitance with 
f=1 MHz, VDS 28V and VGS=O V 

CDS 
37 77 170 pF 
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A new jreamp for the perfectionist 
who can appreciate the difference. 

Phase linear 3000 Series Two. 
The new Phase 3000 Series Two was 

designed for the music -lover who has a 
passion for accurate sound, an eye for 
elegant, yet functional design, a feel for 
craftsmanship, and an unfailing 
determination to maximise return on 
investment. 

The Phase 3000 incorporates the latest 
technological advancements in preamp 
design. Transient overloading that plagues 
preamps has been virtually eliminated, 
whether amplitude, frequency, or slew 
induced. Now you can enjoy the flexibility, 
performance and features that are priced 
substantially higher in other equipment. 

CMOS Logic Memory System. 
Most preamps use dated mechanical 

switching devices that force signals to travel 
long, noisy, circuitous routes from the 
inputs to the front panel, then back to the 
outputs. Ours doesn't. The Phase 3000 uses 
CMOS-digital logic to energise switching 
relays located where they belong, at the 
input jacks. This shortens critical signal paths. 
Noise, hum, and the "crosstalk" that's 
characteristic of mechanical switching is 
virtually eliminated. 

Phono Cartridge Flexibility 
The two independent RIM phono stages elimi- 

nate all low-level switching. As a result, noise 
is reduced to theoretical limits. 

Phono 1 is designed for moving -magnet 
cartridges and has three selectable 

capacitance values. 
Phono 2 is used with moving -coil cartridges 

and has three selectable resistance values. The 
expensive outboard head amp usually required 

for a moving -coil cartridge is already 
built into the 3000. 

Want more? 
A listening session with a pair of 

headphones will convince you just how 
much of a difference a true headphone amp 
makes. Turn the 3000 around, and see how 
easy it is to patch in your noise reduction unit. 
Two complete taping circuits allow you to 
copy between decks while listening to 
another source. 

If you're serious about state-of-the-art 
performance it's time for you to do some 
listening. 

Hear the difference at your audio 
specialist's, or write for complete 
information. 

Distributed in Australia by Acoustic 
Monitor Co Pty Ltd (Member of the Thomas 
& Coffey group), 12-18 Gould Street, Enfield, 
NSW 2136. Phone: (02) 642-7888. Telex: 
26778. Cables: "Tomcoffy" Sydney. 

THE POWERFUL DIFFERENCE 

... ....h. - 

MOW) 7 

i 

SMA/AMS 
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New speaker from British. 
designer 
British speaker designer, Jim Rogers launched a `twin -bass' speaker system recently, housed in an unusual 'tensioned aluminium' cylindrical enclosure. 

Called the JR 150, it uses two 
long -throw 130 mm diameter 
Bextrene cone bass drivers 
which are said to be electrically 
and acoustically in parallel. 
Rogers claims his design 
increases radiation, reduces 
distortion and provides superior 
transient response. 

Claimed performance figures 
are certainly impressive - 
frequency response 40 Hz to 40 
kHz; power handling to 100 
watts on programme. The 
JR150 is recommended for use 
with amplifiers delivering from 
15 to 100 watts. 

The Australian agents, 

news 
"Care for tapes... 
Some enthusiasts have been known to lavish more care on their tapes and tape equipment than on their own children. Maxell's new tape care kit should speed their chores and allow them to attend to their domestic duties. 

International Dynamics, are 
confident the system will 
emulate the success of the 
smaller JR149s which readers 
may know, on which the new 
speaker is based. 

As with the JR 149, the JR 150 
is available in a variety of wood 
and. leather finished tops and 
has an acoustically transparent 
foam cover which can be 
removed for cleaning. An 
optional stand is available if 
floor -standing operation is 
envisaged. 

International Dynamics are at 
23 Elma Rd, Cheltenham 3192 
Vic., (03) 95-0366. 

Leader sound level meter 
Leader recently announced an addition to their range of well-known audio instruments - the Model OS11 sound level meter. 

Conforming to JIS and IEC 
standards, the OSI I features a 
built-in calibrator and a measur- 
ing range from 25 dB to 
130 dB. 

The small size and low weight 
of the unit make it ideal for 
sound pressure measurement 
where portability is essential, 
especially in industrial applica- 
tions. 

The manufacturers' claim a 
frequency response of 25 Hz to 
10 kHz. A, B, and C weighting 
filters are incorporated. The unit 
weighs 900 gm and is powered 
by a standard 9 V battery. 

Australian agent for Leader is 
Vicom International, 68 Eastern 
Rd South Melbourne, Vic 3205, 
(03) 699-6700. 

The office wag, punster 
and funny business man 
started whistling the well- 
known International Kid's 
Year melody and then burst 
into lyrics which spawned 
the above headline! 

The Marcell tape care kit con- 
tains all the necessary cleaning 
aids and tools that make the job 
a 'snack' where, previously, im- 
provised utensils and medical 
alcohol (on occasion, vodka ...) were employed, albeit 
somewhat inexpertly. 

Packaged in a small plastic 
case with clear plastic lid, the kit 
comes complete with instruc- 
tions and a small booklet on the 
rudiments of tape recording. It is 
available wherever Maxell tapes 
are sold for a recommended re- 
tail price of $13.85. 

According to Maxell, the wise 

thing to do is to clean the heads 
of a deck every eight to ten 
hours of use when recording, 
and every 15 to 20 hours when 
playing pre-recorded tapes. For 
critical recordings, the deck 
should be cleaned immediately 
beforehand. 

The importance of tape head 
care can never be over- 
emphasised. Inappropriate 
cleaning methods or agents can 
damage heads and rollers and 
may subsequently result in tape 
damage. Neglect will have de- 
bilitating effects also. The tape 
care kit is clearly designed to sit 
close to the tape deck, a con- 
stant reminder of the necessity 
to use it. 

For more information, con- 
tact Hagemeyer (Australasia) 
BV, 25-27 Paul St, North Ryde 
2113 NSW. 

Australian -designed amplifier 
range 

Shown at this years CE Show in July were a range of audio amps, preamps, equalizers and mixers from the Brisbane -based firm of Audio Design. 
All Australian designed and 

manufactured, the equipment 
of interest to hi-fi buffs includes 
a class A power amp, a two-way 
stereo active filter (for crossover 
applications) and a stereo 
preamp. 

The stereo power amps are 
available in power leyels of 50 
W, 100 W and 200 W per 
channel. All feature low TID and 
SID and have claimed 
specifications of: 100 dB(A) 
signaVnoise ratio; 20 Hz to 20 
kHz plus 0 dB, minus 0.2 dB 
bandwidth (50 kHz power 
bandwidth) and total harmonic 
distortion below 0.1%. 

Each amplifier incorporates 
voltage sensitive current 
limiting protection circuits 
allowing the output stage to 
drive loads down to four ohms 
at up to plus/minus 45 degree 
phase angle. 

Fast acting LED displays on 

the front panel of each unit 
indicate the onset of clipping, 
irrespective of load condition. 

For more information, 
contact Audio Design at 3/7 
Harvton St, Stafford 4053 QLD, 
(07) 356-9191. Distributors are: 
Pro -Sound in Sydney, Insound 
in Adelaide and Audio 
distributors in Perth. 

:3 

Brief 
. passages 

Aúdiocom, well-known 
for their Advent speakers 
amongst other goodies, 
opened their fourth store 
on 5 September at Bir- 
kenhead Point shopping 
complex. They're located 
at Shop 4 and the Phone 
No.is (02) 81-3132. 
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"Super conductivity" cables 
Providing high noise immunity and reliable connections be- 

tween the tone arm output and preamp input is a necessity 
with low output cartridges, particularly moving -coil types. 

These "Vital Link" cables by 
Audio-Technica were designed 
to provide superior perfor- 
mance over conventional ca- 
bles by using extremely low re- 
sistance plated wires and 
tight -wound shield braid to- 
gether with tarnish -free connec- 
tors. 

The cable set on the left of the 
picture is the Vital Link ÁT620, a 

one metre long stereo coax 
cable set featuring low capaci- 
tance foam dielectric for 
minimum high frequency los- 
ses and an unusual conductive 
polypropylene sheath over the 
shield braid claimed to improve 
hum, noise and RF rejection. 
The coax inner conductor is 
made of multi -strand 'Litz' wire 
for best flexibility, good conduc- 
tivity and minimum high fre- 
quency loss. The connectors 
are 'ultra -gold' plated RCA 
phono types which feature a 

strain -relief knurled finger grip 
and low contact resistance. 

The cable on the right is the 
Vital Link AT662 cable set. This 
stereo coax cable assembly 

comes complete with a univer- 
sal tone arm connector, 
colour -coded phono plugs and 
an independant grounding wire 
with gold-plated lugs. This as- 

sembly is recommended for 
use with moving coil cartridges. 

The four small links in the 
lower centre of the picture are 
another set of Vital Link com- 
ponents. These are for cartridge 
connections and consist of 
lengths of insulated multi - 
strand Litz wire with gold-plated 
socket pins on each end for 
positive low resistance, corro- 
sion free connections. 

We compared the stereo 
coax cable sets against stan- 
dard audio coax cable connect- 
ing a Nakamíchi MC1000 
moving -coil cartridge to the ETI 

'Series 4000' preamp (See page 
40) and found the Vital Link ca- 

bles gave a considerable im- 
provement. 

For more information on the 
Vital Link set of cables, contact 
Maurice Chapman Pty Ltd, 44 

Dickson St, Artarmon 2065 
NSW. 

.. , .::::: :.::...:.:::::::: :.:::::::... .Y...:::.: .............. . 
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The ' Acoustic Monitor 
Company has been ap- 
pointed occlusive Austra- 
lian distributors of Mobile 
Fidelity's "Original Mas- 
ter Recordings". For 
more information, and 
perhaps a copy of an in- 
tersting reprint from the 
US 'Audio' magazine, 
contact them at P.O. Box 
204 Enfield NSW 2136, 
(02) 642-7888. 

Akai Australia were visited in 
August by Mr A. Hone, Direc- 
tor and General Manager of 
the Foreign Trade Depart- 
ment of Akai Electric, Tokyo. 
He inspected the various 
subsidiary's of Akai s opera- 
tions in Australia. Combined 
Australian sales for Akai are 
220% above 1978 levels and 
current forecasts predict a 

turnover exceeding $15 mill- 
ion, a marginal increase. 

>g 

Concise Component 
series 
Featuring an unusual "pulsed power supply unit", and 

diecast cabinets this series of audio components from 
Technics, were shown off for the first time at the July 

CE Show. 
The 'concise' term refers 

to the size of the units, all 
measure only 300 mm wide 
and none is more than 
50 nun high. 

The pulsed power supply is 

an unusual innovation in audio 
equipment. The ac line input is 

first rectified directly to dc then 
converted into a 20 kHz square 
wave pulse train which drives 
the primary of a high frequency 
transformer. This technique 
permits a very compact trans- 
former, resulting in reduced 
weight A diecast cabinet is used 
for the power supply, along with 
special shielding to reduce high 
frequency interference leakage. 

The SE -001 dc -coupled 
power amp delivers 50 watts 
RMS per channel and Technics 
claim a THD of 0.03% and a 

power bandwidth of 20 Hz to 
20 kHz. Power metering on the 
front panel is provided by a 

high-speed LED array incor- 
porating nine yellow LEDs up to 
the 50 W level and three red 
LEDs beyond that. The scale 
goes from 0 to 160 W per 
channel and may be switched to 
indicate 0 to 16 W per channel 
for low power monitoring. Full 
protection is provided for the 
output devices and the unit is 

housed in a diecast cabinet 
The SU -001 stereo preamp 

features moving -magnet and a 

moving -coil input, a subsonic 
filter, tone controls with centre - 
defeat (flat) and gold-plated 
connector jacks. Technics 
quote a signal-to-noise ratio of 
88 dB (to 2.5 mV sens.) for the 
M.M input and 78 dB (to 
250 uV) for the M.C. input 

The FM/AM tuner, the ST - 
001, incorporates an 'active 
servo lock' circuit to maintain 
correct tuning. An unusual LED 
indicator set shows when the 
receiver is tuned to a station cor- 
rectly. Two arrow -shaped yellow 
LEDs and one thin red LED are 
mounted on the dial pointer. All 

three are lit when the receiver is 

not set to a station. When a sta- 

tion is approached, one arrow 
LED goes off and the other will 
indicate which way the tuning 
knob is to be turned. If you pass 
the station that LED goes out 
and the other LED will light, in- 
dicating that you should tune 
back a little. When the station is 

correctly tuned, both arrows go 
out, leaving only the red LED lit 
If the servo tuning switch is on, 
the 'lock' LED will light 

Technics have incorporated 
three ceramic IF filters to ensure 
a fiat group delay for low distor- 
tion. A five -stage differential 
amplifier provides good limiting 
characteristics, according to 
Technics and this is followed by 
a quadrature detector and PLL 

MPX stereo decoder. Technics 
claim a S/N of 46 dB (IHF) for 
stereo quieting sensitivity of 
20 uV, a THD of 0.15% on stereo 
and frequency response of 
20 Hz to 15 kHz (plus 0.5 dB, 
minus 0.2 dB). 

The Concise Components 
are sold as a system, not as 

separate components. Re- 

commended retail price is 

$1200. 
More information is available 

from National Panasonic (Aust.) 
Pty Ltd, 57-69 Anzac Pde, Ken- 
sington 2033 NSW, (02) 662- 
1222. 

Briefly 
Etone have released a range 
of five speakers for profes- 
sional sound reinforcement 
and musical instrument ap- 
plications, four 380 mm 
(15") models with 100 mm 
(4") diameter voice coils and 
9.5 kg ceramic magnets. 
For more information, see 

Etone Pty Ltd, 53 Stanley St, 
Peakhurst 2210 NSW, (02) 
534-3569. 
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fact: 
calling this a"brush". 

9,7! .1 

is like calling this a"radio" 
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.1)t(í ite " 
we call it a Dynamic Stabilizer 

...critics call it a major innovation 
True, the device on the front of a V15 Type IV cartridge 

bears a superficial resemblance to a cleaning brush. 
In reality, it is a complex, exquisitely engineered 

subassembly which performs several complex functions 
that measurably enhance the quality of 

record reproduction! 
Each one of its 10,000 conductive carbon fibers is 

positively grounded to discharge ever-present static 
electricity from the surface of your records. This eliminates 

static clicks and pops, as well as the tracking distortion 
produced by the varying electrostatic attraction between 

the record surface and the tone arm. 
What's more, the Dynamic Stabilizer incorporates 

Shure -developed viscous damping that results in a 
uniquely efficient suspension system which maintains 

precise cartridge -to -record distance and uniform tracking 

force-even on severely warped. records. The stabilizer 
also acts as a shock absorber to' cushion the stylus in case 
you accidentally drop the tone arm onto the record. 
Finally, the tiny carbon fibers are so fine that 10 of them 
can fit inside a single groove to sweep free minute 
dust particles. 

This integrated approach to pure sound reproduction 
extends throughout the design of the V15 Type IV. 
It sets a new standard of high trackability at ultra -low 
tracking forces-even on records that are warped, dusty, and charged with static. 

If faithful reproduction of all your recordings is of 
paramount importance to you, we invite you to audition 
the V15 Type IV with the Dynamic Stabilizer. Or, write for 
the complete story (ask for ÁL569). 

WSiNPk1VK, 

SHURE V15 Type IV...the stabilized cartridge 
a't -S 1-1 Li R . 

. 

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 342 Kent Street. 2A Hill Street. 5IA Cast lemaine 'Street . 33 Wittenodm Street, SYDNEY 2000 N.S.W. THORNBURY 3071 Vic. MILTON 4064 Old. EAST PERTH 6000 W.A. 
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ALLYOUR REQUIREMENTS AUSTRALIAWIDE 

FINALLY WE HAVE IT! 
The only complete range of Lasers for the lighting and audio visual industry ... with full 

guarantee and national back-up! 

The Disco Laser is a complete, ready -to -go unit, which operates from a lineout or aux 

output of your music source. The unit can be run stereo or mono, and when hooked into an 

audio signal produces scintillating patterns on the target area. The brilliant red beam of 

Laserlight cuts through the hazy atmosphere of your venue, producing visible shafts of light 

travelling to the target area. The brilliant radiating patterns produced by the Disco Laser will 

hold your audiences in awe and wonderment! 

Construction: robust aluminium extruded case, 90x90x600mm, built tough to take it. 

Output: 2mW (SAA Class 3A): Other outputs made to order. Guarantee: 1 year on Laser tube, 

3 months on electronics. 

DO YOUR OWN THING - 
Standard Lasers are also available, 

and can be used successfully for 

do-it-yourself effects -a manual 

describing effects possible comes 

with these Lasers. 
Models available: LL201 - 1mW. 

LL202 - 2mW. LL204 - 4mW. 

LL205 - 5m W. 

LASER 
EXPERIMENTERS KIT 
A complete course in geometrical and physical 

optics, including a 44 page detailed lab manual 

featuring 44 major experiments. 

E 

LASER BEACON 
The total Laser effect-this unit+features a variable speed, 

oscillating rotating mirror, producing a rotating laser shaft 

of light, for a full 360 degree lighthouse effect. 

ALL LASERS FULLY GUARANTEED (Laser output up to 5mW is 

completely safe to the human eye). 

RAINBOW STROBE CONTROLLER 
The most dynamic strobe effect possible- this unit will operate 4 remote strobes in either a chase, flip-flop or 

flash mode. By placing each strobe on an opposing side of the dance floor and fitting colours to each, a very 

startling "rainbow strobe" effect can be obtained. This controller will also sequence thé strobes and flash them 

ín time with the music, via a built-in mic. The Rainbow Strobe Controller maybe used with Ceitex Superstrobes 

or Superfreeze Flashes..inter-connection between controller and strobes is by standard 6.5mm jack plugs and 

standard twin flex. 

BUY OR HIRE EVERYTHING IN LIGHTING - SPACE BEACONS - RAINLIGHTS - CHASERS - STROBES - 
BEACONS - SPOTLIGHTS - DIMMERS - COLOUR FILTERS - SPARE LAMPS - PAR CANS - TRUSS - 
WINDUP TOWERS - STANDS - AND MORE 

Nationwide distribution by 

0 
ü'J:rsú ñ9 r 

140 Myrtle St, Chippendale 2008. NSW. Ph (02) 

699-7963. Resellers enquiries welcome. 

SYDNEY: BRISBANE: 

Strand Electric Harvey Theatrical 

8/11 Barcoo St Lighting 

East Resevllle 21 Crosby Rd 

(02) 406-6176 Albion 

Celtex Industries (070) 262-4622 

2/32 College St EDA Sound 

Gladesville 10 Ross St 

(02) 896-2900 Newstead 

WOLLONGONG: (07) 52-8694 

Trilogy Lights & Sound GOLD COAST: 

40 Princes Hwy Rave Light & Sound 

Fairy Meadow 2388 Gold Coast Hwy 

(042) 83-1219 Mermaid Beach 

NEWCASTLE: - (075) 38-3331 

Your Move Lighting 
37a Beaumont St 

Hamilton 
(043) 69-3560 

MELBOURNE: 
Cleartlght P/L 

17 Alex Ave 

Moorabbin 
(03) 553-1446 
Strand Electric 
60 Rosebank Ave 

Clayton 
(03) 541-8502 
Lighting Corporation 
131 Brighton Rd 

Richmond 
(03) 429-5122 

ADELAIDE: 
Hiwatt lighting 
37 Angus St 

Adelaide 
(08) 212-2033 
Psycho LNes 

PO Box 291 

North Adelaide 

(08) 47-1874 

PERTH: 

Western Strobe lighting 
1142 Hay St 

West Perth 
(09) 321-9369 
Itosmlc Sound 

1074 Albany Hwy 

Bentley 
(09) 361-8981 
HOBART: 
Tony Miller 
25 Castray Esplanade 

Battery Point 
(002) 23-5150 
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aound blble 
Cartridges with 

integral headshells 

Metal tape standards 

Super stereo 

Super Sony 
speaker soon 

Class A hybrid 

Computer -controlled 
speaker 

US propose 
audio tape tax 

There's a growing move from cartridge manufacturers to make their product integral with the plug-in headshell. The benefits are improved mounting accuracy, rigidity, compatibility and freedom from uncontrolled resonances. Naturally the integral units plug straight into the standard four -pin bayonet connector. The principle has now been adopted by Audio-Technica (AT -30), Ortofon (Concorde), Yamaha (MC -1S) and Nagatron for their top -end ribbon cartridge. Many other. cartridge manufacturers are known to be actively considering a change -over. 

Japan's Electronic Industry Association says that the guidelines formulated some timé back for a world metal tape standard will be submitted to the IECS very soon. The major specifications proposed include coercive field strength of 1050 Oe ; residual magnetism of 3000-3500 G, maximum output level balance of 3180 Oe at 70 ús and magnetic layer thickness of four microns. These specifications are in fact those already used by Japanese companies currently producing metal tapes and hardware. 

Although the UK-góvt backed Stratheam audio company is currently being wound up (costing UK taxpayers a hefty 20 million pounds) a number of patents applied for in the mid -70s are just emerging from the UK Patent Office. This presents an interesting situation because, unless the patents are sold before the company is finally wound up (wound down?), they'll expire as they come up for annual renewal because the fees will be unpaid and unpayable- hence all the efforts will pass into the public' domain. 
One interesting' patent (BP 1 545 489) is a device which enables the apparent width of "stereo image" to be varied over a wide range. As a control is varied the stereo image changes from a mono blend of the two channels, through "normal" stereo to a greatly enhanced stereo. 
We're not quite sure where this leaves the patent but Mullard published details of an apparently similar device nearly a decade ago - we modified it and ran it as a project called Super Stereo in our May 1972 issue. It worked well too. 

Sony in Japan has just introduced a totally new line of top -end audio products. The range will be marketed under the brand name "Esprit". Among the new products is the APM-8 speaker - this incorporates a ribbon tweeter, separate midrange driver and a fiat honeycomb bass driver. The price is said to be $5000 ... each. 

Infinity have just started to market a hybrid (valves and transistors) class A power amplifier. The unit was shown at the recent Harrogate (UK) hi-fi show - the makers claim the design "combines the musical honesty of the old tube amplifier with the practical features of the best new transistor amplifiers" .. 

American speaker manufacturer KLH has developed a bass enhancing technique. Cone excursion is anticipated by monitoring the output of the power amplifier via a module which they call an Analog Bass Computer. This device apparently com- pensates for the fall off in bass response characteristic of speaker drive units by winding up the gain as and when required. 

West Germany has for years placed a special tax on tape recorders-the collected money being passed on to GEMA (their equivalent of our Performing Rights Society) to compensate music copyright holders for sales lost due to home record copying. 
Now, a similar tax is being proposed in California - in the form of a 5% impost on blank audio tape. However, unlike the German system the proposers suggest the money be used to sponsor concerts, workshops and musical tuitión. 

98 - October 1979 - ETI 



Our finest turntable. 
It won't make a sound. 

All unwanted noises have been 
engineered out of our YP D10. 
Out of the motor. Out of the turn- 
table. Out of the arm. Even out of 
the base. 

It boasts wow and flutter 
of less than 0.03010. The signal 
to noise ratio is better than 
62 dB. It even switches itself 
off silently and without any 
sudden load on arm or 
stylus. Because it switches 
itself off Opto -electrically. 

We've doubled the 
guard on the speed. 

Like all direct drive 
turntables, we use FG 

. 

servo to keep the speed constant 
and a heavy cast -aluminium 
platter to provide inertia. But FG 
can be fooled by voltage changes 
and thermal differences. So our 
ace up the sleeve is a Quartz PLL 

It's not hard to see why the YP D10 
weighs in at 16 KG (35.2 LBS) 

u 

v -... 

servo -system. It's completely 
fool -proof. 

Our turntable comes 
fully -armed. 

The YP D10 has its own pre- 
cision -designed tone -arm. It's an 
alúminium alloy which is lighter 

yet more rigid than aluminium. 
So while it tracks more accu- 

rately, it's also more resistant 
to feedback vibration. The 
support is a gimbal, to 

allow it freedom to move 
up, down and sideways 
and thus follow every 
nuance of the recording. 
Even the cable is different 
from conventional signal 

cables. It has 1/3 the normal resis- 
tance to transmit every subtlety 
your cartridge is capable of. 

Our base blocks feedback. 
Some turntables are sprung 

to avoid vibration and feedback. 
We've gone one better by sinking 
ours into a solid base. It absorbs 
all vibration before it can produce 
howl. And to make doubly certain, 
we've stood the whole unit on felt 
and rubber feet. 

Not so long ago the truly 
musical turntable was hard to 
find. And when you found it you 
had to buy an arm separately. But 
now there's Yamaha YP D10. 
Hear it. 

It won't make an unwanted 
sound. 
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GIP 

PTY. LTD. 

380 Sussex St, Sydney. 
(Between Goulburn & Liverpool) 

414 8 -CHANNEL MIXER 
With our special offer you will have 200 watts of power and 
an 8 -channel mixer for P.A. or disco systems. 

Complete kit of 414 master mixer only $220.80 tax free 
P&P $6.00 $254.00 tax paid 

Complete kit of 480 slave amplifier only $91.30 tax free 
P&P $4.00 $105.00 tax paid 

Special offer 
One 414 kit and two 480 kits only $374.00 tax free 

P&P $12.00 $430.00 tax paid 

AUDIO SPECTRUM 
ANALYSER 

The 489 Analyser can be used In conjunction with a Graphic 
Equaliser to accurately equalise systems for room acoustics. 

Features: 
e Ten octave spaced displays. 

LED readout in 3 dB steps. 
e Input sensitivity control. 

Inbuilt pink noise generator. 
Complete kit Includes matched LED's, polarised plastic display, 
complete metalwork, etc. 

ONLY $142 plus $3 freight. 

Please include two 20c stamps with all enquiries. 

NOW AT NEW 
PREMISES 

To celebrate our move we are offering a 
substantial saving on the purchase of our top 
selling kits. The 414 Mixer offers 8 input 
channels with tone controls and echo sound, 
stereo output with 5 -stage equalisation and 
meters. The 480 is a compact 100 watt slave 
amplifier ideal for use with the Master Mixer 

480 100 WATT SLAVE AMP 

h 
YZ 

485 
GRAPHIC EQUALISER 

WS. 

10 adjustable controls on one octave centre frequencies 
(Independent for each channel). 
Symmetrical mirror image boost and cut of 13 dB at any 
centre frequency. 
Full spectrum gain control for each channel with a range of 
14 dB gain to 9 dB attenuation. 

e Vertical slide controls give a graphic representation of the 
resulting response curve. . 

100 percent monolithic active circuitry. Hum, ring and 
saturation free gyrator design. 
Facility for tape monitoring. 
Optional standard 19" rack mounting adaptor availalbe. 

COMPLETE KIT $118. P&P $3. 

pScaz PTV PO Box K39, Haymarket. 
LTD NSW. 2000. 380 Sussex Street. 

Tel: 211-5077. 
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THE ULTIMATE MACHINES. 
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AD CASSETTES: FAITHFUL 
'REAL LIFE' REPRODUCTION 
Features of AD: 

High MOL (Maximum Output Level) at the high end is 

perfectly capable of recording and playing pop, rock and / 
jazz music sources with plenty to spare. 

Frequency response which extends right up to the 

high ends. That is why the treble comes through 
loud and clear. 

Features a bias curve which is broad and this 

enables the tapes to cope with a wide range of j 
different tape decks. 

Does not require selection of special bias 

and equalization settings, the Normal position 
will do. This means that anyone can play back 

and record the tapes on any kind of deck. 

i AD 

f 
EO,55,0NENO 

Both SA and AD feature the new TDK super precision cassette housing 

made to 10 times the accuracy of the original specifications. 

.151-DK \ TDK (Australia) Pty. Ltd.. 
4 Dowling Street, 
Woolioomooloo. N.S.W. 2011 

p (02)358.2088 

SA CASSETTES: OVERTURE TO THE WORLD OF QUALITY MUSIC 
Features of SA: 

Greater coercivity and much finer magnetic particles with greater length- 

to- width ratio than conventional magnetic materials. Magnetic particles 

of SA gives personal treatment to each and every signal, thereby 

helping to yield a clearly defined sound which is crystal clear. It 

extends the flat frequency response range from the lowest lows 

to the highest highs, giving expression to the many sounds 

and moods of music as they were intended to be heard. 

It handles exceeding high signal inputs without distortion 

which is due to increased MOL providing a full dynamic 
range for both recording and playback. SA uses 

the 70 micro -second playback equalization position 

(High or Cr02) on your deck for a greatly enhanced 
signal-to-noise ratio and reduced noise level. 

ACOUSTIC DYNAMIC CASSL 11-1 

Sup« Precision Cady Mc1t111rn 

AD -WO : :TDK 
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You'd be surprised how dramatic an improvement can be 
achieved by carefully optimising the adjustments on your 
record player cartridge. Allen Wright and Rowan McCombe 
of Sydney's Audiolab show how it's done. 

How to improve your hi-fi's sound 

1 

MARK LEVINSON Audio Systems 
claim that their electronically controlled 
straight line tracking arm will extract up 
to 30 dB more dynamic range from a 
disc than is normally achievable with 
conventional arms. 

If this is so, it is primarily due to the 
accuracy with which the cartridge is 
held in the groove, and that the stylus 
assembly is used simply to extract infor- 
mation from the groove - and only that. 

It thus follows that it should be 
possible to improve the dynamic range of 
conventional tone arms by using similar 
principles. 

The authors of this article have spent 
many years designing and building.audio 
equipment to provide the best possible 
standards of reproduction (remember the 
Wright AM tuner?) and have found that 
a very considerable increase in dynamic 
range can indeed be obtained by very 
careful attention to the cartridge/arm/ 
disc combination. 

First, some definitions of terms used 
and the theory behind these ideas. 

Definition: The ability of a system to 
resolve fine detail in the signal. 

Depth: The perception that the repro- 
duced performers are placed at varying 
distances from the listener, sometimes 
in front of the speakers, but more 
commonly behind the speakers. 

Theory: Assume the musicians have 
played one note and continue on to play 
more. In the recording environment, 
that note would decay in volume at a 
rate determined by the acoustics of the 
room or hall. A listener at the live per- 
formance would hear this note decay, 
and perceive a dynamic range from the 
original level of the note (say 110 dB) 
down to and below the ambient noise 
level of the room (say 30 dB). This 
would be a range of 80 dB. 
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The listener uses this reverberation 
data to compute the distance and direc- 

tion of the individual performers, and to 
gain an impression of the size and shape 

of the space in which they are playing. 
To obtain a similar dimensional accuracy 
and realism in a disc playback system, 
the system must be able accurately to 
reproduce a similar dynamic range, as 

well as maintaining precise phase 

accuracy over the whole frequency range 

and between channels. 

Effective dynamic range: A system of 
100 watts output and a noise level 70 

dB below full output, may in theory be 

considered to have a dynamic range of 
70 dB, i.e., from noise level up to full 
output. With a sine wave input, under 
laboratory conditions, such a range may 
well be achieved - but it won't effec- 

tively reproduce music with this wide 

As errors increase, the image may 

only be accurate in the region of one 

speaker, the other speaker putting out 
sound but this sound seeming to be 

divorced from the stereo image. Beyond 

this, no accurate stereo image is present, 
either the performer seems to be either 
"over there" to the left or "over there" 
to the right. 

To obtain really three-dimensional 
imaging the ultimate in transducers and 

electronics is required, but any good 

system can be improved by following 
the procedure to be described. However, 

the better the equipment, the easier it is 

to hear and appreciate the improvements. 

Equipment 
Turntable: Naturally the best possible 
unit will give the best possible results. 

Mk VI's, but other cartridges that use a 

positive pivot point for the cantilever 
rather than a hysteretic rubber pivot 
should perform well and be worth the 
effort required to set up correctly. 

Set-up procedure 
Your ears must be the only judge of 
how things are working. The final 
settings will be close to the "by the 

book" settings but as the only test is 

"how does it sound", any adherence to 
"the book" may inhibit you obtaining 
the best results. 

Be warned that this set-up method can 

take a long time to optimise. At first 
you may not be able to hear changes in 

the sound from adjustments made. 
Persevere and your awareness of sound 
qualities will improve and you will come 

to be able to hear very small changes 

....without depleting your wallet 
range, for when this amplifier is called 
upon to amplify a complex music signal 

to full output, the distortions created 
(harmonic, intermodulation, transient 
intermodulation, and any others not yet 
isolated), cause a loss of low-level signals 

through masking by these distortions, 
and by modulating background noise. 

These are the factors which cause the 
`compressed sound' from some equip- 
ment, and poor performance under lis- 

tening tests, in particular lack of depth. 
In the above example of a listener at 

a recording session, 80 dB of dynamic 
range is acoustically available in the 
studio. But played back over a system 

with only 30 dB of Effective Dynamic 
Range (E.D.R.) 50 dB of dynamic range 

is lost. And there goes the realism of the 
live performance - and the "depth". 

The system 
As the arm/cartridge/cartridge/disc sys- 

tem is the starting point in the replay 

chain, any losses of information in the 

signal at this point cannot be retrieved 
later in the chain, no matter how superb 

the electronics or speaker system. 
We have proved beyond any doubt 

that, even with very high definition car- 

tridges, electronics and speakers quite 
small errors in setting up cartridge track- 
ing parameters caused stereo image 

shifts, loss of definition and serious loss 

of E.D.R. 
As the errors increase from a perfect 

set up, the first property to go is depth. 
The three-dimensional stereo image 

reduces to a flat perspective, but with the 
left to right data maintained accurately. 

Fig. 1. The stylus must be perfectly vertical ín the groove. 

\Ve strongly favour the new range 

of belt -drive turntables that are being 

made in England, as giving noticeable 
sonic improvements over other top -line 
equipment. 

Arm: Our set-up procedure involves 
critically adjusting the antiskating cor- 
rection, arms that have a fixed amount 
of antiskating applied are not suitable, 
in our opinion, for a high -quality 
system. No high definition cartridge can 
give its best in terms of stereo imaging 
and E.D.R. without antiskating being 
correctly applied. 

Some cartridges work only in damped 
arms, others are already well damped 
and need an undamped arm to avoid 
sounding "mushy". Experimentation is 

required to decide the best for your 
cartridge. 

Cartridge: We use specially rebuilt Decca 

with certainty. 
This procedure is much easier to do 

if your preamplifier allows you to 
monitor either the left or right input 
over both speakers or good headphones. 
This allows instant comparisons 
between channels, which is the key to 
this procedure. 

STEP 1: Refer Fig. 1. The stylus must be 

perfectly vertical in the groove as vie- 

wed from the front. Any slightly "off 
vertical" alignment must be corrected. 
A unipivot arm can pose problems in 
ensuring this adjustment is stable and 

accurate. If it is not, no other changes 
will optimise the system. 

STEP 2: Refer Fig. 2. Set the vertical 
tracking angle of the cartriklge by 
using the mounting platform of the 
cartridge as the guide, not the arm. 
This may be changed later but level 

the cartridge for the present. 
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'D' series high efficiency 
speaker systems 

-The lD D Series enclosures are an excitingly 
new concept in loudspeaker design - the 
component parts and range have evolved from 
the highly successful (lti A Series - the first 
enclosures produced by IL] some five years ago. 
This range of enclosures reflects the latest trend 
in speaker design plus a most pleasing departure 
from the conventional. 

. 

Model LD-D-12522H 
System Type. 12" 4 way 5 Speaker 
Speaker Component: 

Bass Driver 
Mid Range 
Tweeters 

Power Capacity 
Frequency Response 
Crossover Frequency 
Nominal Impedance 
Dimensions 
Colour 

Model LO -D -104H 
System Type 
Speaker Component 

Bass Driver 
Mid Range 

2 

10" 3 way 3 Speaker 

10" Roll Surround Bass Drive Unit 
4' Curvlinear cone typé Model LD-D-1555H Tweeter 3" Horn 

System type 15" 3 way 4 Speaker Power Capacity 
Frequency Response 

30 watts RMS integrated Programme 
35 Hz to 18 000 ± 3 dB Speaker Component 

Bass Driver 15" Cast Chassis - Edge Treated Crossover Frequency 1.000-5 000 Hz 
High Compliance Bass Drive Unit Nominal Impedance 

Dimensions 
Colour 

B ohms at 1,000 Hz 

610mmHx360mm W o 270mm D 
Australian Walnut 

Mid Range Two x 5' Curvlinear Cone Type 
Tweeter High Efficiency 3 5 Metal Horn Super Tweeter 

Power Capacity 65 watts RMS Integrated Programme 
Frequency Response 20 Hz to 20,000 Hz ± 3 dB 
Crossover Frequency 1,000.5,000-10,000 Hz at 12 dBloctave 
Nominal Impedance 8 ohms at 1,000 Hz 
Dimensions 795mm H e 510mm W e 360mm 0 
Colour Australian Walnut 

Manufactured In Australia by 

JORLEN AUDIO 
INDUSTRIES P/L 

NSW DISTRIBUTION 
Jorlen Audio Industries P/L, 
23 Cooleen St, Blakehurst. 
Ph. 546-7000, Telex AÁ21338. 

Distributors In other States required. 

12" Roll Surround High Compliance Bass Drive Unit 
5" Curvlinear Cone Type 
Two x 2" Cone Type and one x 3" Super Horn 
50 watts RMS Integrated Programme 
25 Hz to 20,000 Hz ± 3 dB 
1,000-5,000-10,000 Hz 
8 ohms at 1,000 Hz 
685mm H x 470mm W x 340mm D 
Australian Walnut 

Model LD-D-125H 
System Type 
Speaker Component: 

Bass Driver 
Mid Range 
Tweeter 

Power Capacity 
Frequency Response 
Crossover Frequency 
Nominal Impedance 
Dimensions 
Colour 

12" 3 way 3 Speaker 

12" Roll Surround Bass Drive Unit 
5" Curvlinear Cone Type 
3" Horn 
40 watts RMS Integrated Programme 
30-18,000 Hz ± 3 dB 
1,000-5,000 Hz 
8 ohms at 1,000 Hz 
685mm H x 390mm W x 340mm 0 
Australian Walnut 

VIC DISTRIBUTION 
N.V. Dale Electronics, 
274 Victoria St, Brunswick. 
3056. Ph. 387-6170. 
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If you thought 
R OX 
made the 
world's finest 
integrated 
Hi Fi equipment 
B790 turntable 
B77 tape recorder 
B750 stereo amplifier 
B760 digital FM tuner 
Speaker systems 
Accessories 
Audio rack 

You're right. 
For details and name of your 
nearest Revox dealer, contact ... 
Syntec International Pty Ltd - 53 Victoria Ave, 
Chatswood. NSW. 2067. Telephone: (02) 406-4627. 
Syntec Victoria - 136 Langrldge St, Collingwood. Vic. 
3066. Telephone: (03) 419-4644 . 

Athol M. Hill - 33-35 Wittenoom St, East Perth. WA. 
6000. Telephone: (09) 325-7811. 
Sydney G. Hughes- 154-158 Arthur St, New Farm. Old. 
4005. Telephone: (07) 358-1422. 
Blackwood Sound- 4 Coromandel Pde, Blackwood. SA. 
5051. Telephone: (08) 278-6888. 

R OX 
Trade enquiries welcome 



Improve your hi-fi's sound 

MOUNTING SURFACE 

DISC 

Fig. 2. The cartridge's vertical tracking angle is initially set as shown. 

STEP 3: The stylus overhang at this 
point should be set per the alignment 
adjustments issued with the arm. Set 
it accurately! 

STEP 4: The tracking weight should be 
set to the light end of the cartridge 
manufacturer's recommended value. 

STEP 5: Buy a new (preferably import) 
copy of a record well known to you, 
of either a live recording with lots of 
natural reverberation, or a studio disc 
with good artifical reverberation. 

STEP 6: Play an outside track and 
switch the preamp between the left 
and right channels. Adjust the balance 
controls to get the sound level 
accurately balanced (It is assumed 
that the speakers you use are in 
phase and hence give a definite centre 
image in mono mode). This step must 
be done after each adjustment to 
ensure the level is equal before doing 
other comparisons. 

STEP 7: Switch to stereo, and sitting 
dead centre between the speakers as 
per Fig. 3 (if not using headphones), 
listen carefully to the test track. 

STEP 8: One channel will almost cer- 
tainly seem to have more life, more 
dynamics than the other, which will 
sound a little "flat" in comparison. 
Switch to each channel in turn to get 
a real impression of this. Do not 
blame the record for this unequal 
effect. Good records are very consis- 
tent between channels. 

STEP 9: Reduce the antiskating adjust- 
ment to zero and increase it a little at 
a time. After each change, listen for a 
shift between channels of this "live- 
ness". (Usually the right channel loses 
E.D.R. first for small changes of anti - 
skating either side of optimum.) 

STEP 10: Having found what you are 
certain is an optimum point for the 
antiskating, you can now move on. 

What you are actually listening for is an 
increase in E.D.R. If you are not using 
phones, listening to the speaker from 
a distance of one foot or so will 
allow a better judgement of changes. 

The final purpose is to optimise the 
"depth" in each channel and to 
equalise it between the channels, to 
obtain optimum definition and 
steoeo image. 

Fig. 3. Audition all changes 
sitting dead centre between 
speakers at the distance 
shown. 

Using the same method of checking, 
i.e., an optimum balanced E.D.R. in 
each channel, slide the arm fore and 
aft in its mounting base to vary the 
cartridge overhang distance. Vary it 
by very small amounts, 0.25 mm or 
less at a time. 

If the arm is fixed on the base, the car- 
tridge may be moved in the headshell. 
This is, however, rather dangerous as 
it's easy to change the'offset angle as 
well as the overhang, giving two vari- 
ables at once which makes for an 
almost impossible situation to opti- 
misé. It's far better to cut a slot in 
the base to allow the arm to be moved 
rather than adjust at the headshell. 

The same effects heard when changing 
the antiskating will occur. One chan- 
nel will get better, then the other will 
also come in until an overall balanced 
increase is obtained. 

STEP 11: With the overhang optimised, 
the antiskating is again varied to find 
a new optimum as per Step 9. It 
should only need a small change to 
again optimise it. 

LISTENER 
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STEP 12: Now repeat Step 10 and Step 
11 as a sequence, i.e., 10, 11, 10, 11, 
etc., until the absolute is obtained. 
Three times through should be 
enough. 

STEP 13: Now the offset angle of the 
cartridge in the headshell can be varied 
small fractions of a degree to see if 
an improvement can be found. 
NB. Do not lose the overhang setting 
while changing the angle! 

If a change does improve matters, Steps 
10 and 11 will need to be repeated in 
the sequence 13, 10, 11, 13, 10, 11, 
etc. 

STEP 14: At this point the vertical 
tracking angle can be varied by raising 
or lowering the arm in its mount. 
This may or may not show an 
improvement. 

An article in the September 1977 issue of 
the UK magazine "Hi -Fi for Pleasure" 
claims that certain cartridges may 
show an actual tracking angle of 25° 
to 30°, rather than the design value 
of 15° to 20°, which can cause high 
distortions. Decca's, however, never 

' gSd cs 

seem to need more than a degree or 
two to optimise. 

STEP 15: By now, with the geometry 
near perfect, a benefit may be heard 
by reducing the tracking weight, 
thereby reducing stresses on the stylus 
assembly, and allowing it to work a 

little more effortlessly. As the 
tracking geometry is now optimised, 
the tracking should be improved, and 
the system not requiring so much 
weight to track accurately. 

Any change in tracking weight will re- 
quire an antiskating correction, but 
not normally the other variables. 

Problems 
Even after all these adjustments, it may 
not be possible to get the channels equal. 
This indicates that either the cartridge 
or the preamp is not adequately channel 
matched. Correction of this is beyond 
the scope of this article but it is possible 
to find out which component is at fault. 

F 
1980 CATALOGUE 
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Switch the preamp to the "good" 
channel only. Then reverse the leads 
from the cartridge at the amplifier input. 
If the E.D.R. remains, the cartridge is OK 
and the preamp at fault. If the E.D.R. 
drops down, the cartridge ís faulty. 

Conclusion 
By now the stereo and depth perfor- 
mance of your system should be notice- 
ably improved. 

There appears to be a lot more infor- 
mation on discs than has been considered 
in the past. It takes the absolute best in 
components and their set up to get this 
information to the preamp, but the 
results will be seen to be worthwhile. 
The concept of dynamic range and stereo 
image as the major value in a hi-fi system 
is new, but exposure to such a system is 

an experience not soon forgotten. 
Real audiophile systems are getting 

away from the specifications race and 
into realism and using listening as the 
only valid test. We hope this article 
helps in furthering this move. 

From Over 200 Tandy Stores 
. & Participating Dealers -4 - 

The Nationwide Supermarket of Sound 
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The world's first 
long-playing cassette deck... 
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...is a Nakamichi, of course! 
Imagine being able to record three hours of music on a C-90 cassette 
with the kind of fidelity only Nakamichi can deliver. Wishful thinking? 
Not with the new Nakamichi 680 2 -Speed Discrete Head Cassette 
Deck. In addition to the standard tape speed of 1'/8 inches per second 
(ips); the 680 is capable of record and play at half -speed, namely 
%sips. And what's really amazing is that the 680's performance 
at half -speed is equal to or better than that of many modern component - 
quality cassette decks running at normal speed! Especially when 
combined with the new metal particle cassette tapes, the 680 at half - 
speed provides more than ample dynamic and frequency range for the 
recording of high -quality commercial program material (disk or FM). 
As you might imagine, there is some formidable technology embodied 
in the Nakamichi 680. This technology not only makes half -speed 
a reality, but also elicits the last ounce of performance fróm today's 
advanced tape formulations at standard speed. 

rikNakamichi 
From CONVOY INTERNATIONAL, 4 Dowling Street, Wooloomooloo, Sydney. 2011. 
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Fisonic Audio 121 BATH RD, KIRRAWEE, 

NSW. 2232. Ph: (02) 521-1688 

New. 
Speaker 
Kits! 

Q 00 
o 

12HKF 
Size 620 x 455 x 290 
Max input 70W RMS 
20 HZ - 20 KHz 

Infinite baffle design 
12" Woofer 
Midrange Exp. Horn. 
4" Dome tweeter 
Twin attenuators 
Price: $320.00 

Kits Contain: All necessary 
screws, Screwdriver, Glue, 
Innerbond, Cloth baffle (with 
cloth already on), All necessary 
wire and crossovers, Push 
terminal plate, Full set of 
instructions, All speakers, Fully 
machined woodwork. 

12KF 
Size 620 x 455 x 290 
Max input 50W RMS 

20 Hz - 20 KHZ 

Infinite battle design 
12" woofer 
5" midrange 
4" tweeter 
Twin attenuators 
Price: 5220.00 

GENERAL INFORMATION: 
1. The kits are designed to be assembled with no previous experience. 
2. The kits come complete with all materials and tools required. 
3. All kits are made from 314" timber (not 5I8" as most kits) 
4. Prices are for pairs and includes sales tax, freight and Insurance 

anywhere in Australia. 
5. Kits are shipped within 48 hours of receipt or order. 
6. Kits are fully operational 3 hours after assembly and require no , 

polishing or finishing apart from wiping over with damp cloth. 
7. Send cheque or money order only. 

103HKF 
Size 600 x 396 x 270 
Max input 50W RMS 
20 Hz - 20 KHz 

Reflex design 
10" woofer 
4" midrange 
2" dome tweeter 
Twin attenuators 
Price: $200.00 

10311F 

Size 600 x 396 x 270 
Max input 25W RMS 
25 Hz - 18 KHz 
Infinite baffle design 
10" woofer 
4" midrange 
3" tweeter 
Price: $175.00 

83KF 
Size 515 x 300 x 225 
Max Input 25W RMS 
28 Hz - 18 KHz 
Infinite baffle design 
8" woofer 
4" midrange 
3" tweeter 
1 attenuator 
Price: 5130.00 

a 

82KF 
Size 515 x 270 x 225 
Max input 18W RMS 
30 Hz - 15 KHz 
Infinite baffle design 
8" woofer 
3" tweeter 
Price: 5105.00 

Sound on Stage 71 

405 KENT ST, SYDNEY. 
Ph: 29-7426,29-4558. 
AH: 528-5593. 

PROFESSIONAL and DOMESTIC 
AUDIO EQUIPMENT 

Sales, Hire and Service 

Disco Installation P.A. Sales, Service, Hire 

ELECTRO -VOICE 
JBL 
YAMAHA 
ALTEC 
JANDS 
SHURE 
SENNHEISER 

BEYER 
MARANTZ 
AMCRON . 

SPECTO ACOUSTICS 
AKG 
KOSS 
BOSS 

Microphones 
Power Amps 
Mixers 
Speakers 
Speaker Enclosures 
Equalizers 
Amp Racks 
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Digital recording, 
the next 
revolution in audio 
Digital recording techniques will undoubtedly revolutionise 
sound reproduction in a few short years. They promise 
marvellous quality but the price you'll pay at the moment is 
prohibitive. Professional recording organisations are just 
now considering the digital gear on offer. Here is a short 
overview of what the digital recording revolution is all 
about. 
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In the foreground is Sony's two -track digital 
audio recorder, the PCM-1600, for profess- 
ional applications. At rear is a BVU-200A 
VTR for studio mastering with the PCM1600. 
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DIGITAL recording involves recording 
audio signals as a series of fast pulses. 
This is unlike conventional recording 
which involves analogue systems for the 
recording of instantaneous voltage or 
current waveforms which are analogous 
to the sound signal itself. Although 
digital recording equipment is only just 
becoming available, there is tremendous 
interest in the industry and research 
fields in this technique - which is ex- 
pected to have a greater impact than 
any development since the introduction 
of stereo recording about twenty years 
ago. 

Performance 
To appreciate some of the advantages 
offered by digital recording, let us take 
a quick look at the performance one 
may reasonably expect from a digital 
reel-to-reel tape system of the highest 
quality which it is hoped will become 
available within the next year or so. It 
seems that signal-to-noise ratios as great 
as 90 dB will be 'normal, compared to 
around 70 dB from currently available 
high -quality reel-to-reel recorders and 
considerably lower values from most 
hi-fi recorders. Cassette recorders (even 
with Dolby B) have still lower signal-to- 
noise ratios, owing to their slow tape 
speed and narrow tape, and are not 
commonly used in high quality 
equipment. 

The low distortion level obtainable in 
digital recording equipment is well 
illustrated in Fig. 1. This shows com- 
parable curves obtained using a 3M 
digital recorder and a 3M analogue high 
quality recorder. A 5 kHz signal is fed, 
at the same level (which we will call the 
0 dB level), to both recorders. The peak 
at 5 kHz is therefore at the same height 
in both graphs. If one looks at the 
height of the second harmonic peak at 
10 kHz, however, it is about -54 dB in 
the case of the analogue recorder output 
and only -78 dB in the case of the 
digital instrument. Thus, one gains some 
24 dB in second harmonic rejection by. 
the use of the digital equipment. Alter- 
natively one may express these figures 
as a second harmonic distortion of 
about 0.2% in the analogue recorder and 
about 0.012% in the digital recorder. 

Third harmonic distortion is much 
more offensive to the ear than second 
harmonic distortion, but the reduction 
obtained by the use of digital tech- 
niques is even greater than for the 
second harmonic. In the case of an ana- 
logue recorder, third harmonic distor- 
tion is approximately -53 .d B down 
relative to the 5 kHz fundamental, 
whereas in the digital instrument it is at 
about the -83 dB level; thus an improve- 
ment of around 29 dB can be obtained 
using the digital instrument. The cor- 

Figure 1. How digital and analogue recording systems compare. 
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HOW MUCH MUSTYOU 
PAY FOR A PAIR OF 

"DYNAMITE" SPEAKERS? 
Would you believe that you can step up 
from merely "OK" to "absolutely dynamite" 
for only about $110 per speaker? 

Well it's true. 
For only about $220 an AR dealer can 

put you into a pair of AR18s ... an amazing 
listening experience that sounds a lot more 
expensive than it really is. 

This is what you'll hear. 
A firm, well -controlled, reproduction of 

source material. Accurate and uncolored by 
minor resonances in the speaker itself. 

A nice flat response curve. In layman's 
language that means bass notes that don't get 

overemphasized. Middle frequencies, where vocal passages 
occur, that come through beautifully. And, on the high 
end, strings that don't sound over bright. 

There are, of course, other AR 
speakers beside the AR18 which boast 
these qualities. The bigger they come 
the. more power they'll handle and 
more sound level they'll produce. Truth In Listening 

But size doesn't determine quality at AR, and every 
AR speaker is built (in our own factories) to deliver the 
same thing: truth in listening. 

Só stop fooling around. Buy a pair ... any pair. 
Discover what the smart money's learning all the time. 
That listening to a pair of dynamite speakers can really 
be a blast. 

AR SPEAKERS RANGE IN PRICE 
FROM ABOUT 5110 TO ABOUT 
51350. THIS IS THE 51350 ONE - 
THE INCREDIBLE AR9. ALL ARE 
COVERED BY THE SAME 5 -YEAR 
WARRANTY WHICH AN AR DEALER 
WILL SHOW YOU. 
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1u 

READ ABOUT THEM ALL. OUR FULL COLOR BOOKLETS 
DESCRIBE THESE SPEAKERS AND HOW TO MAKE YOUR 
CHOICE. GET ONE FROM YOUR DEAL ER OR WRITE TO AR AT 

THE ADDRESS BELOW. 

1 

ACOUSTIC RESEARCH AUSTRALIA 
3 Ford Street, PO Box 21, 

Greenacre, NSW. 2190 
Tel: 642-2595 

112 - October 1979 ETI 



Nwtlonwl 

11111111 

.0 r L 

Most of the common video cassette recorders (VCRs) available may be used to record PCM 

encoded audio when used in conjunction with a special digital processor. 

responding third harmonic distortion 
figures are 0.22% and 0.0079%. 

Although these figures are approxi- 
mate and only apply to one particular 
digital and analogue system, they 
nevertheless illustrate why digital sys- 
tems show very great promise. The 
lower signal-to-noise ratio of the digital 
system can also be seen in Fig. 1. The 
noise corresponds to the signal level at 
points well away from both the 5 kHz 
fundamental and. from the 10 kHz and 
15 kHz harmonics; it can be clearly seen 
that the noise in the digital system is 

over 10 dB less than that in the ana- 
logue system at all of the high audio 
frequencies (which are the primary 
noise sources in tape hiss). 

It is claimed that wow and flutter are 
totally inaudible in a high quality digital 
system, whilst the frequency reponse is 

quite flat over the whole of the audio 
range. A further advantage of digital 
recording is that the tape is more stable 
with time and is less readily affected by 
small magnetic fields. Digital recordings 
can be copied to produce a copy which 
is, for all practical purposes, as good as 
the original even if a number of 
successive copies are made from the 
copied tape. On the other hand the 
copying of analogue recordings always 
increases the noise level, this increase 
depending very much on the quality of 
the equipment employed; however, it is 

never less than a few decibels for each 
successive copying operation. 

Digital systems 
One of the problems connected with 
the digital recording systems at present 

being developed is their lack of compati- 
bility. That is, a digital recording made 
using a system developed by one manu- 
facturer cannot be replayed on equip- 
ment made by another manufacturer. 

In general, the digital systems 
proposed for professional equipment 
employ 14 or 16 bit linear pulse -code - 
modulation encoding systems. An input 
analogue signal to be encoded is first fed 
to an analogue -to -digital converter 
which has a typical sampling rate 
around 40-50 kHz. The output from 
this converter undergoes an error 
detection process which generates cor- 

rection pulses to be compounded with 

the signal. The resulting output is 

suitably formatted and recorded on a 

digital tape recorder which is rather 
similar to the recorders used in digital 
instrumentation applications. 

The replay operation involves the 
recovery of the digital signal from the 
tape and error correction for any bits of 
information which have been lost or for 
any noise pulses introduced. A digital - 
to -analogue converter is then used to 
generate the analogue audio signal. 
Digital pulses are removed by a suitable 
filter. 

Such a digital recording system is 

complex and its design is made more 
difficult by the high data rates at which 
it must operate. Bit rates of the order of 
2 Mb/s are required in a good audio sys- 

tem with full error correction facilities. 
Undoubtedly large scale integrated cir- 
cuits will be developed in due course for 
digital recording systems, but at the 
present time prices seem to be of the 
order of several tens of thousands of 

NORTRONICS 
AUDIO & RITA 

TAPE HEADS 

~ 0 C) 
for long life extended response 

Replacement heads for cassette decks, 

reel to reel decks, cartridges and cassette 

recorders. Also professional recorders 

and duplicators. 
Wlll fit AMPEX, SCULLY, TEAC, ATC, 

GATES, PENTAGON, IFONICS and many 

more. 
Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 

REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 

Nortronics manufacturers a full range of 

audio care products. 

MAGNETIC TAPE 
DEVELOPER .. 

BULK 
ERASER 

TAPE 
HEAD 

CLEANER 

TAPE 

SPLICER 

ALIGNMENT 
TAPES 

NORTRONICS audio care products are 

designed to care for and maintain your 
valuable recording equipment. 
SEND TWO 20c STAMPS FOR OUR FREE 

BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 

~AC® 
INDUSTRIES Pry. L td. 

2 Bengal Crescent, Mount Waverley. 
Vic. 3149. Ph: (03) 277-9989. 
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dollars for any equipment likely to be 
released for high quality work during 
the next year or two. This is around 
fifteen to twenty-five times the price of 
high class analogue equipment. 

One of the most important problems 
discussed by the International Audio 
Engineering Society at a meeting in New 
York was the standards which are to be 
adopted for the encoding format and 
for the sampling rate. One cannot con- 
veniently convert a recorded signal at 
one sampling rate to a digital signal at 
another rate without first changing to 
the analogue form and this would result 
in a loss of most of the advantages of 
the digital technique. Direct digital -to - 
digital conversion involves complex and 
expensive equipment, although Sony, at 
least, offer a unit. It is therefore vital 
that a suitable standard is adopted so 
that digital tapes can be replayed on any 
standard equipment of any manufac- 
turer. 

Many manufacturers are very 
interested in the use of digital tech- 
niques. In Europe Philips are almost cer- 
tainly the leaders, whilst the US manu- 
facturers Ampex, 3M and Soundstream 
are strong competitors. The Japanese 
are very strong with Matsushita, Sony, 
JVC and Pioneer all working in the 
field; indeed, the Japanese commenced 
the work on audio digital recording. 

Until the equipment for digital 
recording has been available for a long 
enough period for prices to fall, no 
manufacturer can expect high volume 
sales to the domestic user. Indeed, we 
have the familiar chicken -and -the -egg 
situation where volume sales will not 
occur until prices fall and prices will not 
fall until volume sales take place. In any 
case, it seems likely that it will be about 
a year before the first digital high 
quality recording systems become avail- 
able to those able to afford them. At 
the present time only the 16 bit con- 
version has become accepted as a 
standard and we must wait for stan- 
dardisation of sampling rates, tape 
speed, error correction systems, data 
formatting and tape track size. System 
standards must be adopted before there 
can be any question of a substantial fall 
in the projected price or even the ready 
availability of digital recording 
equipment. 

Discs 
In the field of digital recording on disc, 
the Dutch Philips Company seems very 
confident that a compact digital hi-fi 
system which was introduced early in 
1979 will become widely accepted by 
the audio trade. One of the great ad- 
vantages of the Philips system is its rela- 

r 

Digital disc systems provide ultra -high density recording - 21/2 hours per side for Sony's DAD -1X, and feature claimed dynamic ranges better than 90 dB with THD figures around 0.03 - 0.05%. A helium -neon laser 'reads' the disc in the above machine, signals consisting of 16 -bit linear quantized PCM pulses. Surface wear, dust and handling do not affect the discs. Wow and flutter is claimed to be undetectable, even though the disc rotates at 450 RPM! 

Lively small size. The discs are about 
114.5 mm in diameter and the complete 
equipment is relatively small; this brings 
various advantages such as its con- 
venient use in a car. 

Other manufacturers currently 
developing digital disc recording systems 
are making them suitable not only for 

1 

r 
This digital processor, a Sony PCM100, enables 
recordings to be made on a video cassette. 

audio, but also for videodisc equipment 
which enables television programmes to 
be recorded. Competition comes mainly 
from the Japanese in this field in which 
Pioneer, Sony and JVC are very active. 

Philips expect to market their 
"Compact Disc" system early in the 
1980s and they claim this will provide 
sound reproduction superior to any- 
thing currently available on either disc 
or tape for the domestic market. Philips 
say th'e price of this system will be 

comparable with that of good quality 
conventional hi-fi record players. 

The "Compact Disc" player employs 
a diode laser in the pick-up arm for play 
back. The sound is recorded digitally 
using a 14 bit linear pulse code modula- 
tion encoding system. One of the 
supreme advantages is that there is no 
physical contact between the head and 
the disc during playback and therefore 
the audio recorded signal can be pro- 
tected by a layer of material which will 
prevent damage from dust or scratching. 
. The signal-to-noise ratio is said to be 
better than 85 dB (which is really first 
class), and the response 20 Hz to 
20 kHz. Information is recorded at a 
tangential velocity of 1'5 m/s and a 
single -sided record of 110 mm diameter 
will provide a playing time of one hour 
in stereo. Multiple channel systems can 
be easily realised with excellent channel 
separation. 

Conclusion 
Completely new recording techniques 
will become available in the reasonably 
near future which will revolutionise hi-fi 
systems and provide the highest possible 
standards of reproduction, although 
they will be considerably more complex 
than currently used audio equipment. 
One wonders if any further improve- 
ments will be needed. 
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Our remarkable new model ARA665 amplifier 
is more than just a beautifully functional face 

This is a truly exceptional new 
amplifier for two clear reasons. First, it 

draws on the international resources -of 
«Canada's Audio Reflex company for a 
design that puts it (in the words of test 

authority Louis A Challis) "...just a little 
in front of many of its competitors...". 
And second, it sells for a price which, 

combined with its "plus" features, 
makes it virtually unchallengable. 

With a genuine 2 x 65W power 
rating into 8 ohms at 0.05% THD (really 
70W according to Challis) the ARA665 

has such added advantages as mic 
mixing facility, separate pre/main amp 

Australian Distributor: Audio Reflex (AUSTRALIA) PTY. LTD. 

SYDNEY 
7 Orchard Road, Brookvale 2100 N.S.W. INTERSTATE - MELBOURNE (03) 89 9137 GEELONG (052) 21 6934 

(P.O. Box 208, Brookvale 2100) NEWCASTLE (049) 69 2733 BRISBANE (07) 284 7685 ADELAIDE (08) 264 6984 PERTH (09) 321 6865 

Telephone: (02) 938 4188 WOLLONGONG (042) 29 3762 LAUNCESTON (003) 31 7188 

operation, tone control defeat switch, 
double phono and double auxiliary, tape 
dubbing facility and an exceptional 3 

year warranty. - 

"A particularly good unit...silky 
smooth performance...sensible price" 
are further quotes from Australia's most 
authoritative reviewer. 
But you are the final critic. So if 
you're hoping to move into the big 
league of sound systems but didn't think 
you could afford an amplifier of big 
league quality and performance...now 
you can. See and hear our ARA665 soon! 

, Avallable either with perspex cover as Illustrated or 

conventional metal cover. 'Suggested retail $399. 

1111010 &!EFLEX 
You'll hear more from us 
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SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginamí-ku. Tokyo 168, Japan VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205, Australia Tel; 699 5473 
283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929 0293 



The secret behind SUPER COMPO quality is 
"in-depth matching 9911 . 
With SUPER COMPO, Sansui the hi-fi specialist now 
makes its professional expertise available to all music 
lovers. All seven systems feature "in-depth matching" 
for exceptional purity of sound. Easy operation also 
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The most 
practical receiver system with 
a low distortion of 0.09% 
(40W x 2, IHF Music Power). 
The same cassette deck as used 
in the most expensive system is 

included. 

1419ERCOMPO 00 

a 
"Mr." .- 

A fine 
system which 
incorporates Sansui's DC -Servo 
amplifier (70W x 2, IHF Music 
Power) with Peak Power level 
Displays and a matching FM/ 
AM tuner with LED signal/tune 
displays. 

t11PERGOMPp 200 

"1 

This receiv- 
er system features 
higher power (70W x 2, IHF 
Music Power), Peak Power 
Level Displays and precision 
auto -return direct drive turn- 
table. 

* 

-11C°*19°600 

rZ ...e+i/ 

The most 
powerful amplifier (100W x 2, 
IHF Music Power) and the 
Digitally Quartz -Locked tuner 
with a computerized direct - 
drive turntable and D -O -B 

tonearm make this system 
highly desirable to both audio- 
philes and music lovers. 

received high priority. Equally nice, there's just the right 
quality system for every budget. 
New SUPER COMPO offers the best values in stereo 
systems of outstanding musicality. Listen and believe! 

PERCOMPO 300 

The top- of -the -line DC - 
Servo receiver system with 
reserves of clean power (100W x 

2, IHF Music Power), Peak 
Power Level Displays with 12 x 2 

LED indicators, and the best 
fully automatic DD turntable 
incorporating D -O -B tonearm 
and computerized operation. 
* 

_COiMiPO 70 0 
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This is the top -of -the -line 
system - even the internal 
illuminated cabinet has its own 
deluxe touches. DC -Servo 
amplifier (100W x 2, IHF Music 
Power), Digitally Quartz -Locked 
tuner and Full -Auto Quartz - 
Servo DD turntable. 

C°"°400 

-u_F-i..:-+-+... _ 

An 
excellent choice in 
a complete system with low 
distortion integrated amplifier 
(40W x 2, IHF Music Power), 
quality FM/AM stereo tuner, 
precision -made tape deck and 
precision auto -return turntable. 

Matching speakers. Wide - 
range quality speakers systems 
are available to fully realize the 
fine features of SUPER COMPO 
systems. 

Audio Cabinets. Each SUPER 
COMPO system comes with its 
own audio cabinet specially 
designed to accommodate the 
system's components. 

'Also available in sliver finish. 

SansuL 
Only hi-fi,everything hl -fl. 
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IT IS REMARKABLE that only a few 
weeks ago a client building a new and 
rather expensive house rang to ask 
where he could buy a subwoofer to 
cover the frequency range 20 Hz to 
50 Hz. He wanted to incorporate it into 
his high fidelity system to play organ 
music and faithfully reproduce the 
original low frequency signals on his 
tapes. Whilst we discussed with him the 
merits of various options including 15" 
(375 mm dia.) and 18" (450 mm dia.) 
speakers in various enclosures, the most 
pragmatic solution for his problem had 
to wait a little longer, until the B2-50 
Ace -Bass Subwoofer turned up for 
review. 

The problem 

As you undoubtedly know, a very basic 
problem with most loudspeaker en- 
closures is that their low frequency 
response rolls off somewhere between 
40 Hz and 150 Hz. The bigger and 
generally better the enclosure, the more 
likely its low frequency response ex- 
tends down to the lowest audible oc- 
tave, band 1. This octave, centred on 
31.5 Hz, extends from approximately 
22 Hz to 44 Hz and most domestic 
speakers do not produce a significant 
output within the band. 

If you know anything about music, 
you will realise that this octave band is 
important with many musical instru- 
ments - drums, organs, pianos, basses, 
tubas and double bassoons - and many 
electronic instruments (including moog 
synthesisers). The problem is that 
speaker systems capable of performing 
adequately in this octave band, gener- 
ally do so with a pronounced non-linear 
response, often with significant distor- 
tion at high sound pressure levels and 
generally requiring extremely large 
vented or ported enclosures. 

Thirty years ago I can well recall a 
Philips advertisement showing a man 
with his house designed like a large 
conch shell. He had loudspeakers at the 
apex so that he could faithfully repro- 
duce the lows as well as the entire 
audible frequency range. In the August 
1973 issue of ETI we described the 
closest approximation to that house 
that I have seen, but even there the 
ability of the system to faithfully 
reproduce the frequency components in 
the lowest octave bands were archi- 
tecturally complex. 

In his paper entitled "Performance 
Limitations and Synthesis of Direct 
Radiator Loudspeaker Systems" (Proc. 
IREE (Aust) August 1973) Dr Richard 
Small of the University of Sydney, 
shows how complex (if not impossible) 
it is to make a conventional speaker 
(with reasonable efficiency in a reason- 
able box volume) produce a flat 
response in the lowest bass tones. Ob- 
viously, a technical breakthrough ís 

required to circumvent the limitations 
of conventional enclosures. 

Neville Thiele presented a basic 
theoretical analysis as to how this could 
be achieved in his paper entitled 
"Loudspeakers in Vented Boxes" (Proc. 
IREE (Aust) August 1961) and showed 
that by introducing amplifiers and feed- 
back networks, the dynamic perform- 
ance limitations of the ordinary loud- 
speaker could be overcome. 

Karl Erik Stahl, the designer of the 

B2-50, in fact makes use of both Small's 
and Thiele's work to design a network 
to circumvent the mechanical problem. 
The most significant feature of the sys- 
tem is the utilisation of positive feed- 
back around the amplifier and negative 
feedback around the bandpass filter cir- 
cuitry, to achieve high outputs and 
acceptable distortion levels. This is 

achieved through the strategy of making 
the electrically synthesised character- 
istics of the combination of speaker 
enclosure and driver amplifier, predom- 
inate over the real characteristics and 
mechanical parameters of the two small 
160 mm drivers. These operate with 
controlled motional feedback to 
perform Herculean tasks considering 
their size. 

Stahl overcomes the most significant 
problem of the driver non -linearity to 
achieve acceptable distortion levels 
optimised to cover the lowest three 

Louis A Cha is and Associates Pty Ltd 

Our Ref: E13 

MEASURED PERFORMANCE OF 

AUDIO PRO B2-50 SUBWOOFER, SERIAL NO. 911893 

FREQUENCY RESPONSE: 

CROSSOVER FREQUENCY: 

SENSITIVITY: 

(for 90dB at 2m, 

100Hz) 

HARMONIC DISTORTION: 

.(for 90dB at 2m) 

(3rd September, 1979) 

21Hz to 160Hz +3dB 

(set to maximum cutoff frequency) 

Separately adjustable low pass and high pass 

filters covering frequency range 40Hz to 200Hz. 

90mV 

(Preamp input, maximum sensitivity) 

30Hz 45H:. 100Hz 

2nd -52.0dB -48.7dB -31.1dB 

3rd -26.3dB -37.1dB -42.4dB 

4th -37.4dB -51.0dB -49.8dB 

5th -29.3dB -51.0dB -50.7dB 

THD 6.1% 1.5% 2.9% 

a 

ETI October 1979 - 119 



cp: 
145- 

AGFA-GEVAERT 

ThERE'S MORE TO AGFA 
FERRO COLOR A ME 

E A 4. 
Agfa Ferro Color Cassettes 
offer superb reproduction of 
sound and a convenient 
colour -coded reference system. 

With a choice of three 
colours and three tape durations 
- 60, 90 and 120 - you have 
up to nine combinations for 
a comprehensive, easy -select 
library. 

Add colour -coding to the 
many other features and 
it's easy to choose Agfa Ferro 
Color Cassettes. 

COLOR CODE 
:.s.: 
e.g.: FOLK POP JAZZ 
C60 
C90 
C120 

High Dynamics: Agfa Ferro 
Color Cassettes have a high 
quality iron oxide coating 
to increase dynamic range and 
frequency responses. 

The result is a rich, clear, 
transparent sound ideal for the 
recording of all types of music. 

¶5 

0 
416" 

10 

,60.W,. 

S 2 § ,. 4 1 ª e R 
,....M...wm. - 

A Better Designed Case: 
Cases are of smooth lines, with 
rounded edges and corners to 
improve handling and efficiency. 

A Better Designed Cassette: 
The Cassettes are of the 
screwed type and side one can 
be easily identified. 

Inside the cassette is 
a special noise shield to avoid 
unwanted 

To prevent unintentional 
erasure, knock-out tabs are 
located in the rear. These are 
optional either side. 

12 3 
Practical aids in 
Agfa-Gevaert cassettes: 
1. immediate positive 
identification of side one. 
2. metal noise -shield avoids 
unwanted "hum' 
3. knock-out tabs at rear of 
cassette prevent unintentional 
erasure (optionally either side). 
4. screwed cassettes. 

AGFAFERROf'RÓ COLOR . 

. piNAMIC 

[so - 
;OLOR -CODE 3x3 . -'I:a?R-CODE 3x3 

71H tiYNAVC 

For the convenience of 
colour -coding and for superb 
sound reproduction you'll be 
glad you chose Agfa Ferro Color 
Cassettes - there's more to 
them than meets the ears! 

QV 

* Registered trademark 
of Agfa Gevaert 
AntwerplLeverkusen 

Agfa-Gevaert for still cameras, 
flash -guns, colour film for slides, 
prints and movies, magnetic tapes. 
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lot of thought to how and where it is 
going to be used. 

The venting port for the enclosure is 
located on the bottom of the cabinet, is 
well designed and takes the form of a 
long, smooth moulded plastic loading 
port. This is carefully sealed into the 
side of the enclosure to provide the 
accurately controlled inertance charac- 
teristics for the acoustical design of the 
enclosure. 

The unit is mounted on four quality 
casters to facilitate its movement 
around a room and the unit creates an 
immediate impression of being work- 
manlike and efficient. Fortunately, the 
testing of the unit presented fewer 
problems than we would have expected. 

Evaluation 
Most anechoic rooms are not designed 
for accurate measurements at 20 Hz. 

Tone -burst response at 40 Hz (for 90 dB SPL 
at two metres). 

} A 

tf I 

. -..l 
y y 

it 

Tone -burst response at 100 Hz (for 90 dB 
SPL at two metres). 

Tone -burst response at 1$0 Hz (for 90 dB 
SPL at two metres). 

This does not need to be a problem 
and can be obviated by performing the 
measurements in close proximity to the 
source. In our particular case, measure- 
ments performed in the range 0.1 m to 
1 m from the speaker at 20 Hz are not 
normally in error by more than 1 dB. 

One significant factor of this unit is 
that the speaker is designed with its port 
close to the floor, in such a way that the 
base of the unit and the floor constitute 
the final elements in the speaker 
loading. For this reason, we mounted 
the speaker on a small particle board 
base in the anechoic room when con- 
ducting the frequency response evalua- 
tions. If we had had any doubts about 
the speaker's capabilities, these were 
soon dispelled by the resulting level 
recordings we produced. We were 
equally impressed by the unit's phase 
response in the range 20 Hz to .200 Hz. 
These only varied over a modest 250° 
which would readily allow this speaker 
to be adjusted in position with its 
associated stereo speaker systems to 
achieve a good spatial balance. 

The characteristics of the crossover 
filter network for the main filter system 
(that Audio Pro described as their 
"satellite speaker system") are smooth 
and in general terms, effective. They are 
however, obviously dependent on the 
type of speakers to be used, their own 
natural frequency response and their 
positioning with respect to the 
subwoofer. 

We evaluated the distortion charac- 
teristics of the unit at our standard level 
of 90 dB at 2 m in the anechoic room. 
At 30 Hz this resulted in a total har- 
monic distortion of 6.1%; at 45 Hz 1.5% 
and at 100 Hz 2.9%. These figures are 
acceptable, although slightly higher than 
indicated by the manufacturer. These 
levels are just audible but not readily so 
on most programme content as the 
instruments that produce these sorts of 
levels also have various degrees of 
colouration. 

In subjective use, the Audio Pro 
B2-50 does something for our listening 
pleasure that virtually no other speaker 
system has ever done before; that is, to 
provide a breadth in the frequency 
domain that we have only ever pre- 
viously experienced with profile systems 
like the )BL Lansing 'Sovereign' 
speakers or the Altec Lansing 'Voice of 
the Theatre' systems. More important, 
the B2-50 does it in a reasonably sized 
room in such an inconspicuous way as 

to be completely deceptive. 
We tried the B2-50 opt with a 

number of different systems (some good 
and some mediocre) and were immedi- 
ately impressed by this new presence 
and extended balance in the overall 
spectrum. The B2-50 sounded the best 
on demonstration records produced by 
other speaker manufacturers. Drums 
took on a new dimension and organ 
pieces gained a new realism so that, by 
closing one's eyes, one could imagine 
being there at the time of the original 
recording. Also, records recorded in 
large auditoria made you think that you 
were right there. 

Summary 
The greatest benefit of a subwoofer 
system of this type is undoubtedly in 
use with high quality speakers, such as 
the Quad Electrostatic, which have 
excellent frequency responses ín the 
100 Hz to 20 kHz region but ineffectual 
in the lowest two octave bands. By com- 
bining the B2-50 with Quads, the most 
disturbing limitation in their overall per- 
formance is neatly side-stepped and 
their flexibility for modern, as opposed 
to classical, music is enhanced. We were 
frankly at a loss to know what to do 
with our Quads and this opens the door 
to a practical and reasonably economi- 
cal solution for general monitoring 
purposes. 

The Audio -Pro B2-5 Ace -Bass sub - 
woofer, for the first time, offers a 
practical solution to the problem of 
accurate reproduction of the lower bass 
octaves ín a way that even those 
fastidious about their decor will not be 
able to object on the basis of size, 
appearance or even performance. 

THE AUDIO -PRO ACTIVE 62-50 
SUBWOOFER SYSTEM, 
SERIAL NO. 911893 
Dimensions: 540 mm high x 460 mm wide 
x 450 mm deep 
Weight: 28 kg; Price: under $1000 
Manufactured by 3Dgruppen ab, Stockholm, 
Sweden. 
Supplied by Depro Industries Pty Ltd, 
Suite 5/83 Walker St, North Sydney 2060; 
(02) 92-6561. 

Absolute copyright in this review and accom- 
panying measurements is owned by Electronics 
Today International. Under no circumstances 
¡nay any review or part thereof be reprinted 
or incorporated in any reprint or used in any 
advertising or promotion without the express written agreement of the Managing Editor. 
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MAJOR HEADPHONES 
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First Trinitron, now Tèunax. Sony gives you one great innovation after another. 

.42:'00 

1 

First Sony took state-of-the-art television technology to - 

a new high with the Trinitron color TV. 
Now`Sdny technology takes the enjoyment of 

viewing television to new heights with the Betamax 
videorecorder. 

Connect Betamax to your TV and you can record 
anything. You capture the best shows on television and 
play them back to view again whenever you like. 
Whenever it best suits your schedule. 

But that's only the beginning of what Betamax can do. 
If two good programmes are on at the same time, on opposite channels, don't flip a coin to decide which to watch. You can watch one while Betamax records the other for you to view later. 
Going out for the evening? Set the 3 -day automatic timer before you leave and Betamax will automatically 

record your favourite shows while you're away. 

Do 

R1 L.. II.' t 
uuüuuuuv 

so 
SL-8000AS 

It'tóok twenty year of téehnological experience to 
make a videorecorder that will do all this and still be 
compact enough fóì the home. 

Sony experience also made the difference in the 
Betamax videocassette. It's easy to store and handle 
because it's the smallest cassette on the market, yet it 
holds more than three hours of continuous programming. 

And there's the Betamax U -loading system. 
Experience has proved it to be the most reliable, most 
stable tape transport system for videorecording. 
It delivers a picture that is picture perfect. 

First Tiinitron. Now Betamax. Sony gives you one great innovation after another. 

Sony Betamax 
See what you've been missing. TV picture simulated. 

AP3256F Unauthorised recording of recorded works may be contrary to the provisrons of the copyright laws 



A strictly limited number of these 
Sheffield Lab Direct Discs are 

available from selected retailers 
throughout Australia. 

SHEFFIELD LAB 1 

LINCOLN MAYORGA & 
DISTINGUISHED COLLEAGUES 

VOL. 3 
The earliest available Sheffield direct 
disc album. A medley of instrumentals 

including America (from West Side 
Story), You are the Sunshine of My 

Life, King Porter Stomp, That Certain 
Feeling. Performed by some of the best 
studio musicians in the business. 

SHEFFIELD LAB 3 
HARRY JAMES. "THE KING JAMES 

VERSION" 
Harry James and his Big Band in a 

repertoire encompassing old and new. 
Tracks include Cherokee, Sweet 

Georgia Brown, Don't Be That Way, 
Lara's Theme. 

SHEFFIELD LAB 4 
"BRAHMS, HANDEL, CHOPIN" 

Sheffield's first classical album. Pianist: 
Lincoln Mayorga. Tracks - Brahms: 
Variations and Fugue on a Theme by 
Handel. Handel: Air with Variations 
from Suite in B flat Major. Chopin: 

Mazurka in A Minor. 

SHEFFIELD LAB 5 
DAVE GRUSIN. "DISCOVERED 

AGAIN" 
Light, vibrant jazz with Dave on piano; 

Ron Carter, Bass; Harvey Mason, 
Drums; Larry Bunker, Percussion. 

Tracks include compositions by Dave, 
Thad Jones and Antonio Carlos Jobim. 

SHEFFIELD LAB 6 
HARRY JAMES. "COMIN' FROM A 

GOOD PLACE" 
Harry James and his Big Band in an 

easy-going jazz oriented mood. Tracks 
include the Footstomper, Two O'Clock 

Jump, Opus Number One, Tuxedo 
Junction. 

WE KNOW THAT YOU KNOW 
EVERYTHING THERE IS TO KNOW 

ABOUT DIRECT DISC RECORDING 

501k 

I`s,, .. .10, N. 4 i.,, 44k. 
0. 

\, i4' 
.! Ñ 

SHO 
OFF4 

L 1.1 
. =J 

SHEFFIELD LAB 7 

ERICH LEINSDORF AND THE LOS 
ANGELES PHILHARMONIC 

"WAGNER" 
Recorded July, 1977. Includes Die 

Walkure, Ride of The Valkyries; Tristan 
and Isolde, Prelude to Act 1; Die 

Gotterdammerung, Siegfried's Funeral 
Music. 

SHEFFIELD LAB 8 
ERICH LEINSDORF AND THE LOS 

ANGELES PHILHARMONIC "ROMEO 
AND JULIET' 

This record includes Act 1 Introduction, 
Masques, Gavotte, Act 2 Finale, 
Juliet's Funeral, Juliet's Death. 

SHEFFIELD LAB 9 
LARRY McNEELY AND FRIENDS 

"CONFEDERATION" 
Real blue grass country recorded the 

inimitable Sheffield way. Listen to 
"Slow Train" on side 2 and hear Gary 

Walters play his string bass solo. 

SHEFFIELD LAB 10 
"MICHAEL NEWMAN CLASSICAL 

GUITAR" 
For the serious audiophile and guitar 

lover hear Michael Newman play guitar 
in the direct cut mode. 

And you deserve to be. 

After all YOU know 

that the artists worked their poor little 

...'s off doing take after take to wrap 
up that perfect performance just for you 

that the sound editor didn't have a 

job (couldn't have that masterpiece 
"muddied up" ín the 24 track grinder) - instead each record is pressed from a 

directly cut master lacquer to preserve 

that astounding range and breathtaking 
instrumental impact 

that direct cut discs soon becomé 
collectors' items as they are truly limited 

editions 

that there's no recording that can 

come as close to the real thing as 

DIRECT DISC recording, and 

that the big name in DIRECT DISCS 
is SHEFFIELD 

So you know all there is to know and 

we won't let on about your little secret - that you haven't got a direct cut disc 

in your collection - but what if 
someone else finds out? 

So keep off the conversation for a short 

while till we can rush you your first 

Direct Disc - that way you can hold it 

up while you're holding forth! 

Please rush me the latest Sheffield Lab 

Direct Cut Disc. I enclose my cheque/money 
order for $23.99 to cover record number 

Lab 10 (Sheffield) 
"MICHAEL NEWMAN CLASSICAL 

GUITAR". 
I would also like a list of Sheffield Lab Direct 

Disc stockists. 

Name 

ADDRESS 

POSTCODE 

Send to: 

ACOUSTIC MONITOR COMPANY PTY LTD 

PO BOX 204 ENFIELD NSW 2136 
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Audio Reflex ºx.665 
stereo amplifier 
Released in July, this amplifier "... offers excellent 
performance at a reasonable price". 

THE ARA -665 Stereo Amplifier is a 
conventional medium powered inte- 
grated stereo amplifier well presented in 
a ventilated steel cabinet. The front 
panel is solid and the brushed 
aluminium escutcheon is flanked at 
both ends by two, large well -made 
diecast handles. 

Some features would lead one to 
believe that the unit is constructed for 
rack mounting but it is 80 mm too short 
for that purpose. The handles have 
another function, however, as they 
provide a degree of protection for the 
controls not only in transit, but also 
when mounted on a shelf. 

The controls are conventional. The 
primary controls are located on the 
upper row, whilst the secondary 
controls are located on the lower row. 
The unit features speaker "off"; A + B 
connections; bass and treble controls; 
a balance control; and a very sensible 
mechanically -indented volume control 
which is rear -illuminated when the unit 
is switched "on". The phono control 
provides selection for two phono inputs; 
two auxiliary inputs as well as tuner; 

and the tape dubbing control switches 
for tape recorder A to B and tape 
recorder B to A, Monitor A and Monitor 
B, and are both sensible and practical. 

Features 
The unit incorporates low pass and high 
pass filters, loudness control and a 
front -mounted single microphone 
mixing socket and separate volume 
control. 

The front panel features are 
sufficiently comprehensive to satisfy 
all normal requirements. The rear of the 
cabinet features an array of coaxial 
sockets with preamplifier out and 
main amplifier in, which are 
mechanically linked, instead of the 
more conventional switch -linking. It 
also incorporates conventional tape 
sockets for the Tape Recorder A and 
Tape Recorder B and a DIN socket for 
connection to Tape Recorder A. 

The speakers are sensibly connected 
by well designed spring loaded terminals 
to accept cables up to 3 mm diameter. 
The power fuse is located on the rear 
panel and in keeping with the latest 

Transient overload recovery test. Upper trace, input - lower trace, output. (1 ms/div.). 

.t 

trend the unit does not provide 
auxiliary two -pin ac outputs of the type 
which are no longer permitted by the 
Australian Electrical Industries 
Authority. 

The unit is well constructed, the 
chassis and cabinet being quite well 
made. The layout of the circuitry on the 
four internal printed circuit boards 
makes maximum use of the ventilation 
slots at the rear of the amplifier. These 
are disposed under and over the large 
heat sinks needed to dissipate the 
70 W continuous rating with both 
channels driven. 

The printed circuits feature conven- 
tional electronic components, are well 
labelled and are easily accessible for ser- 
vice. But, we did not like the use of 
internal fuses on the rectifier board. 
These are inaccessible unless the cover 
of the amplifier is removed. We consider 
that fuses are user serviceable and 
should be accessible. 

The amplifier packs a lot of com- 
ponentry into a reasonably small space 
and does so without prejudicing accessi- 
bility for servicing or its ventilation. 

Lux T.I.M. test - an excellent result. 
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Evaluation 
From our previous experience with the 
unit, we expected it to perform well but 
were still surprised at some of the 
results. 

With the tone controls in their cen- 
trally indented position and with the 
tone defeat switch inoperative, the fre- 
quency response was from 11.5 Hz to 
49.5 kHz. The sensitivities for 
1 W into 8 ohms are all normal and the 
phono sensitivity of 375 mV is particu- 
larly good. This would allow almost any 
conventional magnetic cartridge to be 
used with this unit. The phono margin 
of 250 mV which is 36 dB (re 70 W 

sensitivity) is excellent and would 
prevent the unit from saturating in the 
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early stages during overload. 
The harmonic performance of the 

unit at 70 W level into 8 ohms was 
excellent, being below 0.015% with 
both channels driven at 1 kHz. Sur- 
prisingly, the distortion at 1 W did not 
vary significantly from the distortion at 
the 70 W level. Our LUX transient 
intermodulation distortion analyser 
showed that the TID performance was 
excellent. 

The hum and noise level (re 1 W) for 
both the auxiliary and phono inputs are 
excellent being -77.5 dB (A) on the 
phono input and -78 dB (A) on the 
auxiliary input. The maximum power 
output of the amplifier (according to 
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the IHF A202 test) provides an 81 W 

peak level and a dynamic head room of 
8 dB (re 70 W) rating. The crosstalk 
between channels is also excellent, being 
-55 dB at 100 Hz and significantly 
better at all other frequencies. 

Apart from the discrepancy between 
the tone defeat switch on/off, we were 
unable to find any anomolous or 
untoward behaviour in the amplifier. In 
all tests it either equals or exceeds all of 
the manufacturer's specifications. In 
fact, many of the manufacturer's spéci- 
fication figures were exceeded by this 
unit. 

The amplifier's performance from an 
instrumental and objective standpoint 

Louis A. Challis ,-"";-"7 
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PROVE KEF SPEAKER 
PERFORMANCE 

Factory built or in Kit form 
Kéfkits enable the home constructor to build loudspeakers to well proven KEF specifications, and to build them simply and 
economically. 
They offer several exceptional advantages. As developments 
from populár KEF systems, they allow the builder to assess in 
advance, the performance he can expect from his completed 
speakers. They provide a complete system - drive units and 
dividirig network ready connected on their baffle. In this form, 
KEF can test every kit in its recommended enclosure, checking its performance and consistency against a laboratory -maintained 
system before allowing it to leave the factory. It is this extra 
assuránce that enables every Kef kit to carry a five-year 
guarantee. 
When the builder assembles his Kefkit, he knows with 
confidence that every vital component has been produced in 
KEF factories, under stringent quality control. In particular, the 
all-important drive units are exclusively KEF made, to the design 
and production standards that have made them a world choice. To achieve a higher level of natural, uncoloured sound 
reproduction, KEF háve rejected conventional paper 
diaphrágms in favour of newer materials. These advanced 
diaphragms in moulded plastics or metal and plastics 
combinations, avoid the unwanted resonances that lead to 
colouration in ordinary drive units. 
Behind every Kef kit, is a team of speaker engineers with an 
international reputation for their uncompromising standards in 
sound réproduótion. 
Now, with Kefkits, that KEF quality comes surely and easily 
within reach of every serious lover of high fidelity sound. 
The new Kef Concerto Kit makes it 
easier. These kits include grille cloth 
and fully machined baffles and grillés. 

at 

Superb floor -standing 
speaker will realise the full 
potential of the largest 
domestic hi-fi installations. 
Buy it factory built or build 
it yourself with Kefkits. 

Ask your retailer about the range of KEF speaker units, 
speaker kits & baffle kits. 

or write to: 

AUDIOSON INTERNATIONAL PTY. LTD. 
P.O. Box 361, Brookvale, NSW 2100 

Phone: 938 1186, 938 1195. 
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A/ anti -static 
Pistol 

I 3 
1 d br iscwashere 1. 

ZEROSTAT 
Made .n E..s,.nd 

l 

Recérd Ecology in DiscKit form 
you'll Save more than. money 

DiscKit is a crafted walnut tray and 
dustcover that saves you 20% with 
the Discwasher products in the kit. 
($55 versus $69 separately) DiscKit 
includes: 1) The Discwasher System 
Record Cleaner with D3 Fluid, 2) the 
Zerostat anti -static pistol and test 
light, and 3) the SC -1 Stylus Cleaner. 

Sole Australian Agents 

airefla 
DISTRIBUTORS 

Australasia Pty. Ltd. 
Telex: 93299 Phone: (09) 361 5422 

But you'll save more than money. 
You'll save your records from 
imbedded micro -dust, your cartridge 
stylus from abrasion and your ears 
from a lot of static. 
It's your choice, disposable records 
or Discwasher. (Walnut tray and 
dust cover are available separately as 
the Díscorganizer, $15) 
Cartridge and Disc Traker (pictured) not included in Kit, ask 

your nearest dealer for details. 

Now includes free, 
DC1 pad maintenance brush. 

DISCWASHERs, INC. 
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was excellent. We already knew that it 
produces a low total harmonic distor- 
tion and that the transient intermodula- 
tion distortion figures were excellent. It 
only remained to see how well it 
performed on real programme content. 
We played a series of new direct 
recorded test records from Sheffield 
Laboratories, selected material from the 
International Electro -Technical Com- 
mission and test records produced by 
speaker manufacturers, to evaluate the 
unit. The evaluation was carried out 
with Quad electrostatic speakers and 
Pioneer electrostatic headphones. 
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The unit adds negligible colouration 
to the original signals. It provided 
extremely pleasant and easy listening on 
all of the content which we evaluated. 

We particularly liked the tape 
dubbing feature. This allowed easy 
transfer of reel to reel data onto cassette 
and simultaneous monitoring without 
any complications. 

Our impression of the ARA -665 is 
that this amplifier offers excellent per- 
formance at a reasonable price and 
would be a reliable basis for a home 
high fidelity system. 

500 5000 f000 
ZeP Ls.M 
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AUDIO REFLEX ARA -665 STEREO 
AMPLIFIER - S.N. 901165A 
Dimensions: 440 mm wide x 132 mm high 
x 290 mm deep 
Weight: 12.3 kg; Price: $399 
Manufactured in Korea for Audio Reflex 
Australia, 7 Orchard Rd, Brook vale, 2100 
NSW /02) 938-4188. 

The Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion without 
the express written agreement of the 
Managing Editor. 
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MEASURED PERFORMANCE OF AUDIO REFLEX ARA -665 STEREO AMPLIFIER S.N. 901165A 

Loeb A Cha es 0.l5 A soe: lee Pry L10 

FREQUENCY RESPONSE: 

(-3dB re 1 watt) 

Tone Controls Centred, 11.50z to 49.5kHz 

Tone Controls "Off" , 22.5Hz to 57.5kHz 

SENSITIVITY: 

(for 1 Watt in 811) AUX/TUNER/TAPE: 23.7mV 

PHONO: 375),V 

MIC, 810UV 

INPUT IMPEDANCE: AUX/TUNER/TAPE: 

PRONO: 

MIC: 

OVERLOAD MARGIN: 

24kí1 

45k52 

61k0 

PHONO: 215mV (i.e. 36dB re 70 Watt 
sensitivity) 

OUTPUT IMPEDANCE: 0.330 

TOTAL HARMONIC DISTORTION: 100Hz 1kHz 6. 3kHz 

(at rated power -70 watt in 84) 2 -86.148 -78.9dB -82.6dB 
3 -81.7dB -81.1dB -78.3dB 
4 -95.6dB -98.0dB -94.948 
5 -92.6dB -93.4dB - 

THD 0.010% 0.015% 0.019% 

TOTAL HARMONIC DISTORTION: 

(at 1 watt in 89) 
100Hz 1kHz 6.3kHz 

2 -81.9dB -80.5dB -77.848 
3 -84.648 -85.448 -83.6dB 
4 -94.8de -94.0dB -85.5dB 
5 <-101.0dB <-99.048 - 

THD 

TRANSIENT INTERMODUI.ATION DISTORTION: 

(see attached photograph) 

NOISE AND HUM LEVELS: 

(re 1 watt in 82) 

volume control set for 
1 Watt output with 0.5V 
input (AUX) and 5mV input 
((MONO) - input short 
circuited. 

0.010% 0.017% 0.01.5% 

AUX : -72dB(Lin) -78dB(A) 

PHONO: -72dB(Lin) -77.5dB(A) 

MAXIMUM OUTPUT POWER AT CLIPPING POINT: 

IMF -A-202 

20m5 burst repeated at 
500mS intervals 

CROSSTALK: 

re 2.828V rms pink noise in 
each 1/3 octave in other 
channel 

72V p -p in 811 

81 watts 

Dynamic Headroom . 848 (re 70 watts) 

100Hz 1kHz 6.3kHz 

-550 -64dB -55.5dB 
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trio for your living room 
Professional_ musicians play the best musical 
instniments.they can afford. 
And there is now no reason why you shouldn't 
play their works with the best hi-fi you can afford. 

Like the moderately priced Kenwood KA-405 
integrated amplifier. 
It's a virtuoso performance in audio engineering 
all by itself. _ 

One proof: phono S/N ratio 77dB at 2.5inV input. 
Our KT -413 auto -sequential tuner is not simply 
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the last word in convenience. It is accurate where 
accuracy counts most: in tuning FM stations. 
And the KX-550 is equipped with two -belt drive, 
Dolby* noise reduction and separate bias and 

- equalization. So you can make and play tapes 
that even a seasoned pro will admire. 
The Kenwood trio of hi-fi components. 
Bringing professional performañce to your living 
room. 
*Trademark of Dolby Laboratories. 
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KENWOOD 
=For information; please write to: AH -SECTION, 

TRIO-KENWOOD CORPORATION 6-17,_3-chome. Aobadai, Meguro-ku. Tokyo. Japan. 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 30 Wiilting St.. Artarmon, N.S.W. 2064, Australia Tel: 439-4322 



ARLEC. 

LOW PROFILE 
TRANSFORMERS 
with 40% Extra Power 

AL 7VA/6 6V C.T. or 3V 
AL 7VA/9 9V C.T. or 4.5V 
AL 7VA/12 12V C.T. or 6V 

. AL 7VA/15 15V C.T. or 7.5V 
AL 7VA/18 18V C.T. or 9V 
AL 7VA/24 24V C.T. or 12V 
AL 7VA/30 30V C.T. or 15V 

All Models Rated At 7VA. 
Features: 
Insulated to AS C126 
PCB Mounting Pins 
Pin Compatible with other 
Current Models 
Mounting Clamps available for 
non PCB applications 
Modern Welded Stack 
Fully enclosed windings 
S.F.C. Approved 
Size -L.49mm, W.35mm, H.34mm. 
Weight 0.23 Kg 
Also available in 10VA with similar 
dimensioris for O.É.M. Quantities. 

AR LEC 
A MEMBER OF 
THE AiRSOANAR 
ELECTRONICS 
GROUP 

A+R 'Electronics Pty Ltd 
3032 Lexton Road.Box HiIINtc.,3128. Australia. Telex 32286. 
VICTORIA: 890661 QUEENSLAND: 525421 
N.SW: 7896733 WEST AUST.: 3819522 
STH. AUST.: 516981 HONG KONG ;(3)891271 
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They are not 
cheap tapes, but no.gdod tape is. 

We believe this is the best audio cassette offer 
available. Top quality tapes at bargain prices.. 

(Limited offer). 
C.90LN Top Shelf.normally U.S. $3.95. 

Our starting price $1.15 ea. in boxes of 10. 

ULTRASOUND 
LOW NOISE C90 
Cross -hatch housing steel pin 
quality tape. 
Box of 10 511.50 
which means $1.15 ea. 
Box of 50 $51.75 
which means $1.04 ea. 

ULTRASOUND 
CHROMIUM DIOXIDE C90 
High output - low noise. 
Box of 10 $23.00 
which means $2.30 ea. 
Box of 50 $109.25 
which means S2.19 ea. 

Tapes in stock at going to press. (add $2 to each order for postage). Larger quantities -special prices. Send pre -paid envelope. 
e Organisations able to purchase at sales -tax-free prices should enclose a valid sales tax certificate and deduct 15 percent. 
e Trade outlets wanted In all States. 

To: XENON WORLD IMPORTS, Box 33, Warradale, SA. 5047. 

Please send me 

L 

Add $2.00 for postage. Totalling $ 

Name 

Address 

Bankcard No 

P/Code 

Signature 
6 years of reliable mall order service. 

J 
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New shape of sound from RTR: 

T e trapezoidal 800D 4 -way system. 
RTR has applied its most advanced 

technology to the development and 
integration of transducers, crossover 
and enclosure to achieve virtually the 
ultimate in a single system. The RTR 800D 

soft dome speaker. 
Its flawless, faithful reproduction 

more closely resembles the original 
musical source than you thought 
possible. Instruments sound exactly as 

they do in life; performance realism is 

retained while maintaining linearity, 
focus, imaging, sublety and sense of 
depth perspective. 

An incredible performance you must 

hear to appreciate. 
The 800D 4 -way system 

1 A 10" woofer specifically designed for 
accurate low bass response, from 30Hz 

to a cut-off at only 190Hz. With 11h"high- 
temperature voice coil.assembly and 4 

lb. magnet structure, it employs special 
fibre cone and foam surround 
impregnated with damping and sealing 
fluid for better air seal, greater 
resistance to break-up and optimum 
energy absorption. 
2 The 8" upper bass/lower mid driver is 

of similar construction, and covers the 
range from 190 to 1900Hz. 

3 The 11/2" soft dome midrange radiator 
employs a unique carbon -fluid damping 
and sealing compound applied to the 
dome for greater longitudinal and 
torsional rigidity for true piston 
action and high power operation. 

Covers the range from 1900 to 9500Hz. 

4 The new 1" soft dome tweeter for 
performance from 9500Hz to well 
beyond audibility at 25,000Hz perfectly 
complements the midrange. 

Significant achievements 
The high efficiency and ruggedness of 

the 800D permits it to be driven by 25 

watts, yet it takes 125 watts with ease. 

Lightning fast transient response 
combines with wide dynamic range to 
respond to sudden changes in 
programme level without clipping or 
distortion. Bass is smooth, tight and 
accurate without muddy or boxy sound. 
A new, sophisticated crossover has 
virtually no transient or IM distortion, 
with driver parameters precisely 
determined. Level control on 8" upper 
bass/lower midrange permits 
compensating from room response. 

Hear the RTR 800D difference at your 
specialist dealer, or write for 
specifications. 

Distributed in Australia by Acoustic 
Monitor Co Pty Ltd (Member of the 
Thomas & Coffey Group) 12-18 Gould 
Street, Enfield, NSW 2136. Phone: 
(02) 642-7888. Telex: 26778. 
Cables: "Tomcoffy" Sydney. 

Listen... 
you'll be hearing 
more from RTR. SMA/AM2 
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4IL review 

Sanyo TP929 
direct -drive turntable 
This turntable features an unusual 120 -pole 'linear' motor to drive the platter directly - the platter itself being the rotor. The TP929 offers simplicity in operation and generally superior performance. 

IN A BURGEONING FIELD of diréct- 
drive turntables it seems that there are 
many ways of achieving "direct -drive". 
Obviously, the type of motor, its speed 
stability, torque and freedom from 
pulsations are important factors. 

The TP929 is one of the newest units 
from Sanyo, who offer a number of dif- 
ferent direct -drive turntables. The most 
significant difference between this and 
their other units is undoubtedly the use 
of a 120 -pole linear motor. 

The TP929 is an attractive unit. In 
keeping with most of the other available 
Sanyo models, it features a high quality 
plastic injection -moulded plinth; an 
excellent clear plastic detachable dust 
cover with spring loaded hinges; and the 
minimum number of operational 
controls. 

Controls 
These controls are nearly all located on 
a raised metallic type escutcheon near " 111> the front edge of the plinth. These con- n 
sist of a speed selector push button for Í either 33 RPM or 45 RPM, a large reject 
button at the extreme right hand end 
and two vernier speed controls for 
33 RPM and 45 RPM at the extreme left _ _ __ ... 

' ;n.n. .. hand end, adjacent to the strobe light ' ; ;, - which projects onto indentations cast into the side of the turntable. J -- The normal pre-set controls con- 
sisting of the anti -skating adjustment 
and the tracking weight adjustment are 
on or next to the conventional S-shaped 
tone arm. This is fabricated from alu- 
minium alloy. The tracking weight 
balance adjustment is a well -machined 
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threaded element for which the tracking 
weight indication is a small engraved 
plastic insert on its leading edge. This is 

adjusted to read zero grams at the 
balance position and follows the 
threaded adjustment in an anti- 
clockwise movement to indicate the 
tracking weight (selected in the range 
zero to 3 grams). The gimbal ís unusual, 
it has long, cantilevered dual bearings 
and an open yoke structure which is 

striking in appearance. Whilst seemingly 
fairly rugged, the length of the gimbal 
bearings would subject them to a larger 
dynamic stress than normal and could 
put them at risk from inadvertent abuse 
or unusual dynamic loading, especially 
during transportation. 

Notwithstanding our concern, they 
performed beautifully in the unit being 
evaluated and showed absolutely no 
signs of weakness. The anti -skating 
adjustment works well although, as sub- 
sequent testing showed, the adjustment 
did not agree completely with the 
optimum setting called for by testing. 
The viscous -damped cueing lever is 
particularly well designed and performs 
extremely well, whilst the locking con- 
trol for the tone arm is neat and func- 
tional. Below the tone arm, on the 
plinth, the designers have placed a stylus 
guide for correctly setting the stylus 
position. Whilst this is a good idea the 
low fixed height of this guide detracts a 

little from íts functional concept. 
One feature we particularly like is 

the label stuck onto the plinth, immedi- 
ately below the head shell, to indicate 
the stylus replacement - type ST -500 - 
for the cartridge actually fitted, so that 
in the event of replacement being 
required you would know which stylus 
to fit. 

The motor 
We were intrigued by the concept of a 

120 -pole motor and initially thought 
that this must be an expensive wound - 
motor configuration. Sanyo's concept is 

in fact a result of re-examining the basic 
attributes of direct -drive turntable 
motors. The 120 poles in this case arc 

achieved through the use of a perma- 
nent magnet ferrite strip in which the 
120 poles are moulded. This is fixed to 
the underside of a metal ring on the 
turntable so that the turntable itself be- 
comes the rotor, whilst three drive coils 
(A, B & C) and a sensor located in a 

quadrant under the turntable, become 
the stator. In real terms, nothing could 
be simpler and almost nothing 
approaching this refinement could be 
cheaper. 

Because of the diameter of the ring 
(106 mm) the driving torque is fairly 
high. By driving the three coils from a 

3 -phase circuit, smooth driving torque is 

assured. The normal fluctuations that 
occur in dc or other forms of ac motors 
are virtually eliminated. Because of the 
number of rotor magnet poles, the fre- 
quency of the electromotive voltage 
induced in the stator winding, is 

33.3 Hz at 33-1/3 RPM and 45 Hz at 

Il 

45 RPM. These frequencies are used to 
drive the servo feedback control system 
which allows the designers to achieve a 

very low frequency drift. The stator 
construction is interesting as it consists 
of the three driving coils (each driven 
from a different phase) and a sensor 
which detects both the position of the 
rotor magnets and the phase of current 
passing through the drive coils. 

The stator is made of three saturable 
magnetic cores as well as a bias magnet, 
which applies a 140 gauss magnetic bias 
field to each of the cores. These coils 
are aligned,at a 2° pitch to one another 

MEASURED PERFORMANCE OF 

SANYO TP929 LINEAR MOTOR DIRECT DRIVE TURNTABLE 

S.N. 98100851 
Loud Cn. 1. .no oc4t Pty 1.10 

RANGE OF SPEED ADJUSTMENT: 

WOW AND FLUTTER: 

RUMBLE: 

(re 2.24cm/sec) 

FREQUENCY RESPONSE: 

SENSITIVITY: 
(at 1kHz) 

CROSSTALK: 

Left to right 
Right to left 

TONE ARM RESONANCE: 

TOTAL HARMONIC DISTORTION: 

(2.24cm/sec at 1kHz) 
Left 

Right 

( + 0.3% 
33 1/3 RPM: - 0.4% 

45 RPM: ( + 0.3% 
( - 0.4% 

Wow 0.2% peak to peak 

Flutter 0.03% weighted RMS 

0.065% unweighted RMS 

-29.8dB unweighted 

-55.8dB weighted (BS4852) 

20Hz to 16.5kHz ±1.5dB 

Left 

1.19mV/cm/sec 

Right 

1.22mV/cm/sec 

Channel Difference: 0.2dB 

100Hz 

-27dB 
-21dB 

1kHz 6.3kHz 

-28dB -27dB 
-21dB -23dB 

6.4Hz (see attached graph) 

100Hz 

1.6% 

1.6% 

SENSITIVITY TO EXTERNAL VIBRATION: 

Main resonances 

31st August, 1979 

1kHz 6.3kHz 

1.2% 11.6% 

2.3% 13.0% 

at 20, 32, 52, 86Hz 

ti 
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More unusual facts 
audiophiles will want to know 
about Sansui's new systems. 

Sansui's new SUPER COMPO units are a bit different 

than your conventional systems. Particularly 
noteworthy is the fact that all SUPER COMPO units 

are designed from the very beginning for in-depth 

matching. 
In-depth matching means more than simply 
adjusting quantitative aspects such as signal levels 

but meticulous matching of qualitative aspects 

including the dynamic response characteristics of 

every single element in the system. 
Matching qualitative as well as quantitative factors 

is possible because Sansui has decades of experience 

as a hi -ii specialist. Application of advanced 

technology is constantly monitored by the feedback 

of tested musical human judgment. 
The proof Is in the hearing, and the superior sound 

quality of SUPER COMPO receivers, for example, 

clearly rivals that of separates. How this is achieved 

will become more evident by a dose look -at the R-70 

FM/AM receiver. 

New DC -Servo Amplification 
The advanced DC -Servo configuration has important 

audible benefits. Not only is THD low (0.08% at full 
rated output of 65 RMS 
watts x 2) but TIM (transient 

SERVOintermodulation 
distortion) is also 
low. Low TIM 

means even complex 
pulsive signals are repro- 

duced in all their original purity. 

Rapid -responding rows of LEDs let you know how 

much power is being fed to your speakers and 

provide an accurate way to measure music source 
signals. 

-, °°°s.°, °, , o - .0 An output - - as low as 

0.008 watts can be seen! 

New electronic tuning indicators 
Instead of mechanical needle tuning indication, 

electronic LEDs show signal strength and station 

center. Five LEDs 
show signal strength lob 411 

TUNE 

and a unique arrow- 
head -dot -arrowhead 
display instantly lets 
you know when you are tuned for the best possible 

reception. And reception is quite clear thanks to the 

MOS FET frontend, ceramic filters, PLL, and new 

quadrature detector. 

1111111111111111111111111111111111111111111 T "i!` T ? IT sic. 

Versatile audio refinements 
Conveniences include speaker system selector for 

two sets of speakers, inter -tape dubbing and source 
monitor, one -touch -lock 

TAPE MON/COPY speaker connections and 
antenna terminals, high filter, 
loudness and FM mute switches. 

The facts show there can 
TAPE -2 
COPY be no doubt about it. With 

a fine choice from the wide 
range of SUPER COMPO 

systems - to meet every requirement and every- 

one's budget - SUPER COMPO gives you the 

audible edge. 

ALASOURCE TAPE T --T 
- 1 

rar,IT 

SQns J 
Only hi-fi,everything hi-fi. 

SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginamí-ku. Tokyo 168, Japan 

VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205, Australia Tel: 699 5473 

283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929 0293 
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and are thus electrically positioned for 
120° phase difference. They are spaced 
from the rotor magnets by a 3 mm air 
gap. The driving coils drive two rows of 

' four triangular poles at the top and 
bottom of each coil, and thus 25 poles 
drive the rotor. The feedback circuit 
employs operational amplifier inte- 
grated circuits to amplify the signals, detect the actual turntable speed 
(according to the frequency of the volt- 
age in the sensor) and thereby maintain 
the speed of the turntable at a stable and constant value. The net result is an 
unusually simple form of construction with superb electrical characteristics. 

In playing the unit, the tone arm is 
intended to be manually placed onto 
the record with or without the use of . 

the cueing lever. Tone arm return is 
fully automatic or can be activated at 
any point during the playing cycle by 
pressing the reject button. 

A..,... 

Square wave response at 7 cm/sec. equivalent RMS velocity. 

On test 
The objective testing of the unit imme- 
diately highlighted the differences 
between this and the Sanyo Model 
TP1030 direct -drive turntable which we 
evaluated two months ago. Whilst the 
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wow was virtually the same at 0.2% peak -to -peak, the flutter was signifi- cantly lower at 0.3% (weighted RMS) and the unweighted flutter significantly lower at 0.065%. The unweighted rumble was significantly lower at -29.8 dB (re 2.24 cm/sec) whilst the 
weighted rumble was more than 25 dB lower at -55.8 dB (BS4852). The tone arm resonance frequency was lower at 6.4 Hz with a characteristic which was 
slightly smoother than that provided by the TP1030. 

The main difference in the plinth was the level of its vertical vibration isola- tion. This exhibited a smaller number of 
resonances which were also less pro- 
nounced and generally of lower level. The degree of vibration isolation of the 
plinth still falls short of our expecta- 
tions for a top -line turntable. Such 
vibration is dependent on the type 'of shelf or furniture on which the unit is 
mounted and the structure of the 
building or room in which it is located. 

The MG50 cartridge, which comes as 
a standard fitting on the unit, is inter- 
esting. Firstly, it has a frequency 
response which is remarkably smooth 
from 20 Hz to 17 kHz. The indicated 
droop and subsequent rise at 18 kHz is a 
function of the test record and not of 
the cartridge. Although the response is 
not absolutely flat it is as flat as any 
purist would reasonably desire. The 
channel separation of this cartridge is 
excellent and the harmonic distortion 
characteristics at frequencies up to 
6.3 kHz are reasonable. The crosstalk 
from left to .right and right to left 
channels is also reasonable. The channel 
level difference at 0.2 dB is remarkably 
well balanced and better than most car- 
tridges we have seen. The square wave 
response is also clean and remarkably 
free of ringing. If anything, this indi- 

cates the lack 
sonic region. 

Summary 
Considering the performance of the rest of the turntable, the MG50 cartridge tends to be the weak link.Whilst it has a good frequency response and performs well on general recorded content, its transient performance falls far short of what one would expect from such a good turntable. In particular, with the Shure TTR101 Test Record, "Orches- tral Bells" section, the cartridge cannot reproduce Level 4 and starts to distort 

significantly at Level 3. With the Shure TTR103 Test Record "Phono Track - ability Test Record" it can only reproduce record peak velocities of up to 24 cm/sec beyond which it distorts badly. This is regrettable as the other 
performance parameters of the system are really excellent. 

The TP929 Linear Motor Direct 
Drive Turntable is an excellent unit offering simplicity of operation and a generally superior performance. Fitted with a top line cartridge, its perform- ance would be exemplary. 

of response in the ultra - 

THE SANYO TP929 LINEAR MOTOR 
DIRECT DRIVE TURNTABLE, 
SERIAL NO. 98100851 
Dimensions: 450 mm wide x 152 mm high x 374 mm deep 
Weight: 7.8 kg 
Recommended Retail Price: $299 
Manufactured by Sanyo Electric Company Ltd., Tokyo, Japan. 

Absolute copyright in this review and accom- panying measurements is owned by Electronics Today International. Under no circumstances may any review or part thereof be reprinted or incorporated in any reprint or used in any advertising or promotion without the 
express written agreement of the Managing Editor. 
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Today's marketplace demands 
scientists, engineers and 
technicians who are proficient 
in the use of microprocessors. 
These "computers on a chip" 
have found their way into 
virtually every industry and 
profession. As a result of this 
impact, business and industry 
is looking to our uni%ersities, 
colleges and technical schools 
to furnish specially trained. 
microprocessor -educated in- 
dividuals. In addition, learning 
aids are necessary to bring 
industry's practicing engi- 
neers into the world of 
microprocessors. 

Texas Instruments has de- 
veloped a Microprocessor 
Uni%ersity Program as an aid 
to institutions of higher learn- 
ing as they prepare their 
students for careers in this 
demanding profession, and as 
an aid to hold in-house courses 
on microprocessors or for a self- 
taught course for engineers. 

The Microprocessor Pro- 
gram consists of the following 
for the attractive price 
of 8299.00*: 

An assembled and tested 
University Module 
(TM990/189)offering hands- 
on experience with micro- 
processors, 1/0, memory, 
and assembly language 
programming. 
A 570 page Tutorial Text 
suitable for university 
courses, in-house courses 
for industry, or as a self- 
taught course for engi- 
neers or serious hobbyists. 
A 300 page User's Guide to 
acquaint the user with the 
full capabilities of the 
TM 990/ 189. 
Local Technical 
Additional Microproces- 
sor Modules, Development 
Systems, Soft%ar-e are 
a%ailable. 

In addition: 
Schools may obtain free 
software from Texas 
Instruments. 
A Power Supply is avail- 
able for use with the 
TM 990/ 189. 

Suggested resale 
excluding sale tax 

Microcomputers 
A. Basic Computer Architecture 
B. Example of Computer Operation 
C. Architectural Enhancements of 

Microprocessors 
D. TMS9980 Microprocessor 

Description 
Chapter 2. Arithmetic, Logic, and the 

Arithmetic Logic Unit 
A. Number Systems 
B. Arithmetic Logic Unit 
C. On -Board Terminal (Terminal on 

University Board) 
D. On -Board Monitor Commands 
E. Exercises 

Chapter 3. Introduction to Computer 
Addressing and Program 
Development 

A. Computer Addressing: Explana- 
tion of What It Means 

B. Instruction Set of Texas Instru- 
ments TMS9980 Microprocessor 

C. Programming Example, Exer- 
cises, and Lab Experiments 

Chapter 4. Assembly Language 
A. Overview of Assembler Functions 
B. University Board Symbolic 

Assembler 
C. Directives, Labels 
D. Program Example and Lab 

Experiments 
Chapter 5. Memory Systems 

A. Description of Memory Systems- 
Data Buffers, Manipulation, 
Memory Map 

B. Memory Characteristics, Systems 
C. Programming an EPROM for the 

University Board 
D. Program Example and Lab 

Experiments 

Features of the 
Texas Instruments 
Microprocessor University Program 

Tutorial Text 
The 570 -page Introduction to Micropro- 
cessors is a tutorial text written to satisfy 
textbook requirements at universities, 
colleges, and technical institutes for a 
three credit -hour course. 

Emphasis has been placed on providing 
lab experiments at the end of most of the 
chapters to both test the student's pro- 
gress, and to give them "hands-on" 
experience to reinforce their understand- 
ing of microprocessor concepts. 

Tutorial Text Chapter Contents 
Chapter 1. Overview of Computers, Chapter 6. Input/Output Concepts 

M icroprocessors, and A. Overview of I/O Operation 
B. Program Example and Lab 

Experiments 
Chapter 7. Input/Output Design 

A. I/O Interfacing Considerations 
B. I/O Peripheral Components 
C. Program Example and Lab 

Experiments 
Chapter 8. Modular Programming 

A. Definitions and Advantages of 
Modular Programming 

B. Subroutines 
C. Program Example and Lab 

Experiments 
Chapter 9. Software Engineering 

A. Hardware/Software Tradeoffs 
B. Structuring the Software 
C. Linking Program Modules 
D. Interrupt Servicing 
E. Real -Time Considerations 
F. Program Example and Lab 

Experiments 
Chapter 10. Product Development 

A. Product Overview and Definition 
B. System Design and Development 
C. Software Development 
D. Debugging, Testing, and Develop- 

ment Tools 
E. Program Example 

TEXAS INSTRUMENTS 
AUSTRALIA LIMITED 

©1979 km InsUuments Mtoipaate0 
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TM 990/189 

Optional interlace 
allows RS232 or 
TTY terminal to be 

connected. 

TMS9960 16-bil CPU 

Memory and 

I/O Expansion 
i 

TMS9901 parallel 
I/O controller 

i 

2K bytes expansion 
EPROM socket 

s r nr 

User addressable 
LEDs. 

Audio Cassette 
Interlace 

11.2 

rf{éO 

4K bytes ROM 

containing monitor and 

symbolic assembler 
Sound disk for 

audio response and 

lab experiments 

. ..n_-. .. ''.w.u.asG,j.a 
a.o,.e w..1. V I 4 

Ae MTANMlMTe 
TM 
TxTM .90/189 

w' 

1K bytes RAM expandable 

to 2K bytes 

The TM990 University Module is a complete learning aid 

that, in conjunction with the Tutorial Text, offers hands-on 

experience with microprocessors, I/O, memory, and assem- 
bly language programming. 

This powerful learning tool offers advanced features 
such as an alphanumeric keyboard that does away with 
the drudgery of programming in hexadecimal. With the 
TM990/189 the programming is done in meaningful as- 

sembly language. 
The microprocessor on the University Module offers a 

powerful instruction set. Multiply and divide, vectored 

interrupts, single bit I/O manipulation, parallel I/O, 

and seven addressing modes, point out just a few of the 

............ 
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TM 990!189'[, 

10 digit 
7 segment display 

/with 64 character 
buffer. 

45 key alphanumeric 
keyboard. All keys are 

dual function. Allows 
student to program in 

assembly language. 

advantages of programming with a true 16 -bit micro- 
processor and, also, the ease of learning and applying 
microprocessors. 

Software development aids include a monitor and 
symbolic assembler which are contained in Read Only 
Memory and reside on the University Module. These aids 

help with both the writing and debugging of programs. 

The student may connect" an inexpensive Audio Cassette 

to the University Module, if desired, for off -board program 
storage. The on -board RAM may be used for checking out 
a program and, after verification, the finished program 
may be put into EPROM, using a programmer, and 

plugged into the EPROM socket on the board. 

'Optional extra parts required 

ORDER FORM 
Please make cheque/money order payable to Dístríbutor of your 

choice. See below. 

CEMA ELECTRONICS PTY LTD 

21 Chandos St, St.Leonards, NSW. 2065. 439-4655. 
208 Whitehorse Rd, Blackburn, Vic. 3189. 877-5311. 
170 Sturt St, Adelaiede, SA. 5000. 51-4080. 
22 Ross St, Newstead, Old. 4006. 52-4261. 
25 Brisbane St, East Perth, WA. 6000. 328-8091. 
Cema Elekon, 7-9 Kirk St, Grey Lynn, Auckland. NZ. 76-0019. 

D.J'. Reid Professional, 17 Huon St, Takapuna, NZ. 49-9197. 

INSTANT COMPONENT SERVICE 
16 Gertrude St, Arncliffe, NSW. 2205. 597-1444. 

248 Wickham Rd, Moorabbin, Vic. 3189.95-9566. 

2/66 Humphries Tce, Woodville Gdns, SA. 5012. 268-7088. 

343 Montague Rd, Westend, Old. 4101. 44-6667. 

Name 

Address 

Postcode 

Please supply ( ... J units TM990/189 university boards at 

S299.00 ea. plus tax = S347.00 including packing and postage. 

Please supply ( ... ) copies LCC4400 - TMS9900 FAMILY 

SYSTEMS DESIGN AND DATA BOOK at S15,95 ea. + S2.00 

packing and postage. 
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Call your Texas Instruments Distributor 
Suggested resale price: $299.00 excluding sales tax 

CEMA 
CEMA ELECTRONICS PTY LTD 
21 Chandos St, St leonards, NSW 2065. 439 4655 
208 Whitehorse Rd, Blackburn, Vic 3189. 877 5311 
170 Stuff St, Adelaide, SA 5000. 51 4080 
22 Ross St, Newstead, Old 4006. 52 4261 
25 Brisbane St, East Perth, WA 6000. 328 8091 

CEMA ELEKON, 7.9 Kirk St, Grey Lynn, Auckland. NZ. 76-0019. 
D.J. REID PROFESSIONAL, 17 Huron St, Takapuna. NZ. 49-9197. 

INSTANT COMPONENT SERVICE 
16 Gertrude St, Arncliffe, NSW 2205. 597 1444 
248 Wickham Rd, Moorabbin, Vic 3189. 95 9566 
Unit 2/66 Humphries Tce, Woodville Gardens, SA 5012. 268 7088 
343 Montague Rd, Westend, Old 4101. 44 6667 

9900 FAMILY SYSTEMS 
DESIGN BOOK 

1016 Pages 

Texas Instruments has 
developed and is manufacturing 
a family of microprocessor 
products and systems based 
on the architecture of its 990 
minicomputer. The purpose of 
this book is to present enough 
factual information about the 
9900 and the family of 
devices and systems 
surrounding it to serve not 
only as a guide for deciding to 
use the 9900 in an 
application, but also as the 
primary reference for design 
and programming activities. 
The book is much more than a 
data book or a collection of 
application notes. It contains 
basic concepts, presents 
methods and techniques, and 
most important of all, shows 
how the architecture of the 
9900, substantially superior to 
other microprocessor architec - 
tures, can be translated into 
cost effective applications. 

Nr..._.._.... 

. 9940 
Family Systems Design 

r.avworsoreror 

In reading this book, you 
will see the 9900 product as 
more than a single 
microprocessor. You will find 
a family of processors, 
peripherals, boards, mini- 
computers and systems all 
based on a single architectural 
concept called memory -to - 
memory architecture. It is this 
basic principle which, when 

fully understood at the 
fundamental level, will help 
you understand why and how 
the 9900 can be used to 
implement outstanding 
products. In addition, you 

will see why Texas 
Instruments has made the 
commitment to the continued 
support of the 9900 family in 
both hardware and software. 
New microprocessors and 
peripheral devices will retain 
and complement the basic 
architectural features-the 16 - 
bit word length, the instruction 
set, the I/O techniques. etc. 
Texas Instruments software 
support goes beyond the 
standard assembler, editor, 
linker and PROM programmer 
software. New design tools 
such as POWER BASIC and 
PASCAL are now available. 
These powerful software 
products bring structured 
programming disciplines into 
focus and help you to attain 
an advanced programming 
capability. 
LCC4400 - Suggested resale price $15.95 

TEXAS INSTRUMENTS 
AUSTRALIA LIMITED 
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PACE System 

tl 

A new system from an Australian company, JED Microp- 
rocessors, 28 Anderson Street, Boronia, Vic 3155, is based 
on a National Semiconductor INS8900, the 16 -bit PACE 
microprocessor. 

Several cards are available in 
the series which is centred 
around the MP16-100 CPU 
card, a stand-alone single card 
computer. This card carries 4 K 
words of RAM as well as up to 
6 K words of EPROM contain- 
ing a monitor program. 

There is also a serial interface 
on board, and a special 256 
word RAM segment used by the 
monitor. The PACE microp- 
rocessor has a minicomputer - 
like architecture, not unlike the 
Data General NOVA, with 45 in- 
struction types. 

Other cards in the system in- 
clude a DMA -type VDU, a 32 K 
memory board and a multi - 
interface card. A floppy disk in- 
terface is on the way, along with 
a selection of other interface 
cards. 

Software support includes an 
assembler and editor, industrial 
BASIC, an exceptionally power- 
ful monitor, and two other lan- 
guages are in development - 
UCSD Pascal and BCPL, a sub- 
set of the C programming lan- 
guage developed at Bell Labs. 

Further details from JED Mic- 
roprocessors. 

New 
Sort/ merge 
Program 
A new sort /merge program 
which runs in systems with 
UCSD Pascal has been an- 
nounced by Oblong 
Software Products, 19 
Cedarleigh Rd, Kenmore, 
(aid 4069, ph. (07) 378 
2415. 

PSORT operates with fixed or 
variable length fields and re- 
cords, can include or exclude 
records from the sort or merge 
process and supports multiple 
disks for input, output and work 
files. Up to 10 sort keys can be 
defined by the user, with mixed 
ascending/descending sequ- 
ences, and the program will 
merge up to 10 pre-sorted files. 
The program, which is written in 
Pascal, is callable as a proce- 
dure from a user program. Dis- 

Imagination 
Machine 
Latest in the series of home computers being released 
in the States by calculator/watch/TV game manufac- 
turers is the Imagination Machine from APF Electronics 
Inc. 

Technical details at the 
moment are skimpy - it 
seems that this type of 
machine Is marketed on user 
appeal rather than nitty- 
gritty technical compari- 
sons. 

The standard features in- 
clude colour (American NTSC 
colour with something mis - 
sing), 10 K of ROM and 9 K of 
RAM (the ROM probably con- 
tains an 8 to 9 K BASIC plus 
monitor, while the RAM is prob- 
ably split so that 512 bytes is 
devoted to the VDU and another 
512 to cassette and I/O buffers, 
the remaining 8 K being user 
space). 

The keyboard is typewriter 
style with 53 keys including a 

unique shifted 'BASIC' 
keywords button, while the VDU 
has 32 characters in each of 16 
lines. Also standard is a built in 
cassette deck, microphone jack 
and cartridge connector plus 
two game -style controllers. 

At US $499, the Imagination 
Machine will be marketed in the 
US through department stores, 
audio stores and through 
catalogue showrooms. The 
software support is heavily 
biased towards interactive edu- 
cational programs, and floppy 
disk and modem interfaces are 
in development. 

tribution is on a 203 mm (8") 
single density floppy disk, and 
the full Pascal source code is 

Rumours Dept. 
Any truth in the rumour that 
3M are going to start retail- 
ing Scotch floppy disks 
through stationers' shops? 

Lack of management exper- 
tise combined with under - 
capitalization has forced some 
US microcomputer manufac- 
turers out of business. The prob- 
lem has been exacerbated by an 
acute shortage of some LS TTL 
ICs which has left companies 
unable to completely assemble 
boards, kits or systems. Recent 
casualties have been Processor 
Technology (manufacturers of 
the SOL) and Imsai, one of the 
earliest companies in the mar- 
ket. Although both these com- 
panies have filed bankruptcy 
petitions, it seems likely that 
their product lines will continue 
to be available from other firms 
who buy the manufacturing 
rights. Other companies, like 
the Digital Group, have under- 
gone management restructur- 
ing to gain financial know-how. 

provided (for UCSD Pascal Ver. 
1.5). The price for PSORT is 

$100. 

Virtually all companies are quot- 
ing long delivery times due to 
the chip shortage. 

Not everyone's in difficulty, 
however. There is some specu- 
lation in the industry that Pertec 
are considering reintroducing 
the MIS Altair products they 
shelved a few years back. 

Will Winchester knell the 
toll for floppies? With data 
capacities of 10 Mbytes and 
up for not much more than 
the cost of a floppy, many 
microcomputer systems are 
going to be based around 
the new Winchester - 
technology 8" (203 mm) 
hard disks now being an- 
nounced by companies such 
as Shugart and Micropolis. 
Being non -removable, 
though, they don't offer the 
capacity for transport of 
software, a function which 
may be left to mini -floppies 
(or maybe even cassettes). 
Looks like the end for the 
203 mm floppy! 
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JOHN F. ROSE COMPUTER SERVICES LTD 

l 

Proudly announce the Australasian agency for the NDK Printer. 

SERIAL PRINTER 

8085 microprocessor -controlled 
single board electronics 
Quiet operation 
Simplified mechanism with minimal 
moving parts 
Front or back paper feed 
170 cps bi-directional printing, 42 ips 
automatic space skipping - 130 
lines/minute at 136 characters/line 
4"-15" paper i AC voltagé selector, 100-240 volts AC 
10 cpi, 11.7 cpi, 5 cpi 
9 x 7 dot matrix 
6 months warranty 
Stand and interface included 

Sole Ausiralaslan distributor: 

John F: Rose 
Computer .Séniices P/L. 
A.M.A. House, 33-35 Atchison St, 
St. Leonards. 2065. 
Tel (02) 439-1220. 
AH (Ó2) 328-6683 
Telex ÁA27901 

OEM enquiries welcome 
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New TI Programmable 58C with Constant Memodm feature: now $165* 
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If you enter a 480 -step program today, the 
new TI Programmable 58C will remember it 
tomorrow...even if you turn it off overnight! 
Now you can hold the power of 
a computer in the palm of your 
hand. Power that can dramatically 
increase your productivity. 
Provide the answers you need for 
rapid, accurate decision making. 
For exploring hypothetical 
"what if" situations. It's part of 
what the new era of "Personal 
Electronics" is all about. 

The TI Programmable 58C, 
with plug-in application libraries 
and more than 170 functions and 
operations in scientific, engi- 
neering, and statistical fields .. 
now an even greater value with 
Constant Memory feature. 

More easy -to -use software. 
Take advantage of the versatility of 
the new TI Programmable 58C and 
new software. Twelve optional 
Solid State Software" libraries are 
now available. Each plug-in library 
module contains dozens of prewrit- 
ten pi ograms. Solid-state libraries 
are available in a variety of fields 
including engineering, science, sta- 

tistics, and business. From $36* 
The Professional Program 

Exchange lets you exchange pro- 
grams with members. Over 1,500 
programs are already available. 

Specialty Pakettes are con- 
veniently formatted program list- 
ings available in 16 subject areas. 
Just follow the pi ogram listings and 
tackle a wide variety of problems 
without the need to do any conven- 
tional programming. With the TI 
Programmable 58C's Constant 
Memory feature, you won't lose 
your program if you have to turn 
the calculator off. $9.10* per sub- 
ject. 
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In addition, Custom 
Software Modules can be developed 
for specialized applications and a 
unique Professional. Productivity 
Program is available for corporate 
use. 
Printing and plotting capability. 
Add the PC -100C 
printer/plotter to 
your TI Programmable 
58C and you can plot, 
prompt, and print 
inputs and outputs 
automatically. $285* 

Free literature. 
Please call or write to your 
Texas Instruments Calculator 
Distributor. 

NSW; A.J.F. Systems & Components, 
808-2555. Email Ltd (Metering Div.), 
699-0033. Silicon Valley, 439-2965. 
VIC; A.J.F. Systems & Components, 
67-9702. Delta Scientific Product 
Distributors, 366-3742. Email Ltd, 
557-2944. Silicon Valley, 429-4780. 
S.A.; A.J.F. Systems & Components, 
269-1244. Email Ltd, 51-0411. Silicon 
Valley, 51-4080. W.A.; Esdailes of 
Cloisters, 926-6319. QLD; Email Ltd, 
44-0281. Silicon Valley, 52-1339. 
TAS; J. Walch & Sons, 34-7511. N.Z.; 
David Reid Data Products,. 49-9197. 

texas Instruments technology -bringing affordable electronics to your fingertips. 

TEXAS INSTRUMENTS 
AUSTRALIA LIMITED Suggested retail price. 
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microcQm 
TOMORROW'S COMPUTERS NOW 

'SYSTEM THREE FEATURES: i;', : 
Fast Z -80A microprocessor é 9 11,E 

RAM expansion to 512 K Bytes 
2 or 4, 8 inch,disc drives 

e 21 slot S-100 bus 
Printer Interface ' RS -323 or 20 mA'serial Interfaces 

. Excellent service access ' 

UI 
- o> - 

.e...err 
on 

COMPREHENSIVE SOFTWARE - 

,'SUPPORT 
° '-Disc operating system - 

(CP/M compatible) 
S 16K disc entended BASIC 

Multi-user BASIC 
e Cobol compiler' 
',FORTRAN IV compiler 

' Z-80 macro -assembler . 

Word processing ánd Data base. 
management 

- ADAPTIVE ELECTRONICS MOW 'OFFERS THE SUPERB RÁNGE'OF 'CROMEMCÓ' 
a, -. COMPUTERSYSTEMS, PERIPHERALS AND SOFTWARE,.INCLUDIIIG'SOFTWARE, c, 
' ' ' 

.. 
SUPPORT AND PROFESSIONAL HARDWARE ,BACK=UP - 

:,ADAPTIVE c 
77 Beach Road, Sandringham, Victoria, 3191, 

r = ° 
- Australia: Telephone (03) 598-4422 Telex: 35666" YfÉLECTRÓ''C" 11 ''PERTH: Micró=Dátár437 Cámbridge St; Wembley. 6014. Ph: (09) 387'3314::' ó' . [' 

o 

Steer a straight course e for October's 
, ,;., .:, 

. °' L° 
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Ft Seacraft 
BIG, BRIGHT, COLOURFUL AND BREEZY. 
An eight -page supplement on navigation. Be a yachtsman 
from the bottom up - our comprehensive eight,page 
survey on bare hulls for completion by Do-it-yourself 
owners. How to afford the boat you've always dreamed 
of. Bright ideas on finance'and leasing. Sam On re sews 
Sydney's waterside eateries, 'plus other nautical utical tidbits. 

The best magazine for bo ovens 
Because it covers everything t floats 

', 
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Rumours, Part II 
A new device from Advanced 
Micro Devices, the Am9513, 
contains five 16 -bit general 
purpose counters, and can 
perform all the timing and 
counting functions for the 
majority of microprocessor 
applications. With its inter- 
nal clock (up to 7 MHz), and 
up, down, binary or BCD 
counting modes (22 modes 
in all), the Am9513 is the 
most advanced counter/ 
timer chip to appear on the 
market .. . 

For those suffering from the 
octal TTL shortage: .Motorola 
have announced a new part 
which is electrically and 
mechanically compatible with 
the 74LS373 octal latched buf- 
fer. The MC6882B will sink up to 
48 mA into a low output - 
roughly twice the capability of a 

standard LS373, and will also 
drive a 500 pF load ... 

Intel's analog microcom- 
puter, the 2920, is now av- 
ailable, with a price tag of 
US$250 in1001ots.The 2920 
includes a 25 -bit arithmetic 
processor, 192 x 24 -bit EP- 
ROM, and a 40 x 25 -bit 
scratchpad RAM. The pro- 
cessor converts analog sig- 
nals to digital, processes the 
resulting digital informa- 
tion, and converts it back to 
analogue for output .. . 

A new speech synthesizer from 
the Votrax division of the Fed- 
eral Screw Works is intended for 
telecommunications applica- 
tion and can service up to 64 
telephone lines simultaneously. 
So next time your call doesn't 
go through and you get a tape- 
recorded message, it may not 
actually be a tape-recorded 
message... 

Colour comes to computers: 
perhaps prompted by the 
colour video displays be- 
coming increasingly 'de 
rigeur' in personal comput- 
ing circles (e.g. Apple 11, 

Compucolor), both IBM and 
DEC are set to release col- 
our terminals .. . 

Control Data are test marketing 
their Plato terminals in 100 Min- 
neapolis homes in an attempt to 
find out if home residents will 
'use the terminal in a meaning- 
ful way'. The system, which was 
originally developed for educa- 
tion, offers moving graphics 
capability and is extremely in- 
teractive. A Plato terminal nor- 
mally leases for over $1100 per 
month to commercial users, but 
apparently the home terminals 
are being leased for only $100 
per month ... 

Rumoured to be coming for 
the 8080: a version of the 
Unix operating system, 
which was developed at Bell 
Labs. This multi-user OS 
was originally written in the 
programming language C, 
another Bell Labs creation 
which is now available for 
micros .. . 

After growing and growing, the 
UCSD Pascal project has finally 
outgrown the University of 
California at San Diego. The 
successful licensing activities of 
the university project were 
threatening the school's tax- 
exempt status, and so Softech 
Inc, in Waltham, Mass. has 
taken over full responsibility for 
UCSD Pascal, including the 
right to improve the basic pac- 
kage, increase fees and draw up 
licensing agreements with 
others... 

Nixdorf Computer, a major 
West German manufacturer 
of small business comput- 
ers, is expressing some in- 
terest in the personal com- 
puter market and are 
negotiating a deal with Lexi- 
con Corp. (of language 
translator fame) to market 
Lexicon's products interna- 
tionally. Add-ons coming for 
the Lexicon translator are 
said to indude an RS -232 in- 
terface, turning the machine 
into a portable terminal, as 
well as the Personal Prog- 
ram, which enables the user 
to program in 1 K of ap- 
pointments, business notes, 
phone numbers, etc .. . 

- 90. 

Anadex updated 
The Anadex DP -8000 80 column line printer released early 
this year by Bell and Howell and successfully marketed 
through Dick Smith, Computerland, EAI-Electronic As- 
sociates Pty Ltd and other systems suppliers, has been re- 
released with a range of new features giving what is claimed 
to be the best price / performance ratio of any 80 column dot 
matrix printer currently available. 

The fast throughput and high 
reliability of the earlier model, its 
universal interface and 9 x 7 
character set, have now been 
augmented by the addition of a 

new high stability print 
mechanism, 1 K standard stor- 
age (extra 2K option), integral 
test diagnostics facility and 
movable sprockets for various 
paper widths. 

Petsoft 

These additional features 
have not increased the selling 
price of the DP -8000, and the 
new model is now available ex - 
stock from Bell and Howell's 
distributors. Comprehensive 
spares and support is provided 
Australia -wide by Bell and How- 
ell for the entire range of Anadex 
printers and peripherals. 

An interesting catalogue which landed on our desk the other 
day offers an enormous selection of programs for the Com- 
modore PET computer. 

These include the Petact bus- 
iness system software (sales ac- 
counting, purchase accounting, 
sales invoicing, stock control 
and payroll, all for disk or cas- 
sette) and a plug-in ROM called 
the 'Programmers Toolkit', ('10 
powerful new commands for 
your PET!'). There is an enorm- 
ous list of programs, under such 

headings as business prog- 
rams, programming aids and 
tutorials simulations and 
games, and ' educational 
mathematical and scientific. 
For PET owners, this catalogue 
is a must. Petsoft, Radclyffe 
House, 66-68 Hagley Road, 
Birmingham B16 8PF, Eng- 
land. 

Darling Downs Group 
A new group for your notebook, if you're in the Toowoomba 
area: Darling Downs Microprocessor Group, meeting al- 
gorithm not given, but deduced to be the first Tuesday of the 
month, at the RMC Theatre of Darling Downs Institute of 
Advanced Education. 

For further details contact 
Ken Griffiths, School of Busi- 
ness Studies, DDIAE, on (076) 
30-1300. Recent meetings have 

covered a variety of topics, and 
the group also runs program- 
ming courses and displays. 
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PrInt out 
6800 ROM/PROM 
A new PROM card from Pennywise Peripherals can 
accommodate any mixture of 1 K PROMs 
(2708,2758), 2 K PROMs (Intel 2716, TMS2516, 
TMS2716), or 4 K PROMs (2732, 2532). It has space 
for 16 PROMs and can be configured to have a total 
capacity of 16 K, 32 K, or 64 K. 
Further details from Pennywise Peripherals,19 Suemar St, 
Mulgrave,Victoria 3170. 

TRS-80 gets full-size floppies 
The real power of a small computer is not so much in the 
speed or extended instruction set of its CPU as in the speed 
and capacity of its mass storage and the capability of its VDU 
interface. 

An 80 x 24 memory -mapped 
VDU with lower case, for 
example, cab present 
information much better than a 
serial -linked 32 x 16 with upper 
case only. 

This is where full-size floppies 
have it all over mini -floppies. 
The 203 mm floppy (that's the 
Australian metricated 
equivalent of the US -style 
8 -inch floppy) offers about 
double the capacity of the 
133 mm floppy (sorry about 
this, but metric units are 
required by law) and runs 
considerably faster. The speed 
factor is not significant for most 
personal computing 
applications but the greater 
capacity of the 203 mm disk 
makes a heck of a difference. 

For example, the well-known 
CP/M operating system was 
designed for full-size floppies 
and the version which is 
available for 5" (oops, sorry, I 

meant 133 mm) disks runs like 
a lame dog in comparison. 
CP/M is an important piece of 
software for most disk -owning 
computer buffs, because a lot of 
software ís available to run 
under it, so that it has provided a 
de facto standard for software 
exchange. 

The major problem with the 
TRS-80 has been its inability to 
run CP/M because CP/M lives 
at the bottom of memory, where 
Radio Shack have thoughtfully 
placed a great lump of ROM. 
There is a non-standard version 
of CP/M around which lives 
higher up in memory, but this 
will not run the bulk of the nice 
CP/M-compatible software 
which is available. 

This is why a company called 
Parasitic Engineering (1201 
10th St, Berkeley, CA 94710, 
USA) has done the TRS-80 
community a great service with 
their latest two products. The 
first is a 203 mm floppy drive 
with controller and patches to 
TRS-DOS, called the Maxi -Disk. 
With this alone, it is possible to 
run TRS-DOS on both 203 mm 
and 133 mm disks, mixed 
together if need be - the 
controller allows both disk sizes 
at the same time. 

The second, more significant, 
offering is called the 
Shuffleboard. This board plugs 
into the Z-80 socket and moves 
the ROM in the TRS-80 from the 
bottom of memory up near the 
top, and brings the RAM down, 
through some judicious 
tinkering with the address lines. 
This will allow the TRS-80 to run 
a proper CP/M without 
modification or reassembly of 
programs - probably the most 
worthwhile innovation yet for 
the TRS-80. When will 
somebody do a modification for 
the VDU circuity? 

With upper and lower case, 
the Radio Shack machine 
would be a very nice system. 

The Maxi -Disk is priced at 
US $995, and the Shuffleboard, 
complete with CP/M on an 8" 
(damn, I meant 203 mm) disk, 
is $245. 

Parasitic don't seem to have a 
representative or agent in 
Australia, but ít can only be a 
matter of time before some 
enterprising company grasps 
this opportunity - provided 
they can overcome the problem 
of converting 8" disks! 
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IMS software 
Readers who intend to use a microcómputer in their busi- 
ness should check out the software offered by IMS Compu- 
ter Systems, 582 St Kilda Rd, Melbourne 3004. 

IMS, which is a division of In- 
tegrity Management Services, 
has for some time been market- 
ing a range of very competitively 
priced software for small 
businessmen,and have just re- 
leased version 2.0 of their 
payroll system. 

The new program 'caters for 
such niceties as the two termi- 
nation amounts which must be 
shown on group certificates 
from July 1st. It also has ten 
rates of pay, 20 allowances 
and/or deductions (all of which 
can be before or after tax) and 

Cromemco 
Us's Group 
Adaptive Electronics, of 77 
Beach Road, Sandringham, 
Vic 3191, agents for 
Cromemco computers, are 
starting up a Cromemco 
User's Group. 

The group will provide a facil- 
ity for the exchange of 
Cromemco-compatible 
software, as well as assistance 
with technical hardware/ 
software problems. Potential 
members should contact Adap- 
tive for further details. 

Computer Faire 
For those planning a holiday 
in the US in the near future, 
here's a tip: the 5th West 
Coast Computer Faire has 
been finally scheduled to 
take place in San Francis- 
co's Civic Auditorium & 
Brooks Hall on March 14th 
to 16th, 1980 (Friday 
through Sunday). 

caters for weekly, fortnightly, 
and monthly pay by cash, 
cheque or bank transfer. 

Source code On disk is 
$1,500 and the object code is 
$300. An update service is av- 
ailable which will keep the tax 
scales and other government re- 
lated variables up to date. 

The new payroll' program 
complements the standard 
commercial software (invoic- 
ing, stock control, debtors, cre- 
ditors, general ledger, etc.) 
which IMS have had available 
for some time. 

Apple II Plus 
At the New .York Computer 
Conference (NCC), Apple 
released the new Apple II 
Plus. Intended for the profes- 
sional and business user, this 
model has the . popular 
Applesoft floating point ex- 
tended BASIC as the standard 
language in on -board ROM. In 
addition to BASIC, a plug-in ex- 
tension is available offering 
UCSD Pascal, a high level lan- 
guage of special interest to edu- 
cation institutions and com- 
mercial software houses. 

The Apple II Plus is priced at 
$1995 including tax - this 
price includes a 330 mm 
monochrome monitor and a 
PAL colour generator for Con- 
nection to 'standard domestic 
colour N receivers, 16 K of 
user RAM and Applesoft BASIC 
in ROM. 

Apple are represented in Au- 
stralia by Electronic Concepts 
Pty Ltd and are available from 
Computerland stores. 
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vEc-oR GAPHC 
Word/Data Processing 

$9,900 PLUS $1,098 SALES TAX 

The VECTOR GRAPHIC Memorite 2 is a com- 
plete professional grade word processing sys- 
tem which can also perform all the data proces- 
sing functions of the Vector Graphic System B. 
Text is typed at a keyboard and is immediately 
displayed on a video screen. At the same time, it 
is memorized by the machine. The text then may 
be modified without retyping it. It can be stored 
on magnetic diskette and later retrieved for 
further changes. At any time drafts of text can be 
printed on a typewriter -quality automatic print- 

( 

er. Finally, the document can be modified and 
then reprinted as many times as desired. Vector 
Graphic are a leading microcomputer manufac- 
turer situated in California, U.S.A. with a reputa- 
tion of quality and reliability in the computer 
industry. A.J. & J.W. DICKER Pty. Ltd. have been 
appointed as the Australian Distributor for Vec- 
tor Graphic products, to support and service the 
equipment with the standard to maintain the sys- 
tem's reputation. Dealer Inquiries Invited. 

AJ.&JW. DI 
24 Woodfield Boulevarde, Caringbah 524 5639 
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SAVE TO 

40% ItAllJuDLYLy 

COMPATIBLE 

HUGE PRICE ';' ?Pa )1591 
BREAKTHROUGH! WITH LEVEL II BASIC 

DICK SMITHSYSTEM go- 
FRATION 

COMPUTER 
SYSTEM - 

THE COMPUTER 
pTR 0 TNF DF 

COMPLETE 
WITH TA ND Y COMPATIBLE 

LEVEL II BASIC 
SO ALL TANDY PROGRAMS ARE 

FULLY USABLE 
IT ALLOWS YOU TO MAKE USE OF THE 
LARGEST RANGE OF COMPUTER 
SOFTWARE IN THE WORLD! 

~1~/ 

AND MORE. 
THE SYSTEM 

MORE! 
SYSTEM 80 EXPANSION UNIT IS 

S-100 BUS COMPATIBLE - NOW 
TANDY SOFTWARE WITH AN S-100 
BUS- AT A HUGE SAVING. 

WHEN WILL IT END? 

* AND EVEN MORE. 
VIDEO MONITOR NOT 

NECESSARY! 
THIS UNIT SIMPLY PLUGS INTO 
YOUR STANDARD TV SET (SAVE UP 
TO AN ADDITIONAL $250!) 



Yes, we agree, the Tandy TRS-80 HAS BEEN the best 
selling microcomputer in the world. The original 
TRS-80 design is now over 2 years old, and in the 
microcomputer Industry 2 years is a long time. 

THE DICK SMITH SYSTEM 80 is fresh from the design laboratory 

and features latest "STATE OF THE ART" techniques. 
INIIIIMAMMI=1YWWW111rWY1Y1YYYVWill 

PRICE PLUMMETED 
and features have been added. 
In our opinion, the greatest 
disadvantage of the TRS80 is the 
fact that it is not S100 Bus 
compatible, meaning that the 
fantastic range of S-100 products 
(speech synthesizers, disk 
controllers etc.) are not readily 
usable. This problem has now been 
solved with the 

DICK SMITH 
SYSTEM 80 

SSIVVS5TE 80 
With Level II BASIC 
(12k); Inbuilt recorder; $595 Demonstration tape; 
Inbuilt TV modulator; Cat. X-4003 4k RAM: 

JJJJ 

We expect delivery 

, in November. 

To buy elsewhere 

without seeing the 

SYSTEM 80 

could be a costly 

mistake! 

SPECIAL OFFER 
As described, 
but with 16k 

RAM Ir.., x.40osti 

(Tandy equiv. 
value 81118!) 

9 
Oiler valid only for 
orden received for 
our first shipment. 

DICK SMITH ELECTRONICS 
NSW 125 York Street. 

147 Hume Highway, 

162 Pacific Highway, 

30 Grote Street. 

SYDNEY. Phone 290 3377 

CHuLLoRA. Phone 642 8922 

GORE HILL Phone 4395311 
PARRAMATTA Phone 683 1133 

263 Kelm Street. WOLLONGONG Phone 213600 

ACT 96.98 Gimletona Street. FYSHWICK. Phone 80 4944 

vic 399 Lonedele Street, MELBOURNE. Phone 67 9834 

656 Bridge Road. RICHMOND. Phone 4281614 

OLD 166 Logan Road. BURANDA Phone 391 6233 

SA 203 Wright Street, ADELAIDE. Phone 2121962 
WA 414 William Street, PERTH. Phone 3286944 

EXCEPT WHERE NOTED, ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS. 

MAIL ORDER CENTRE: PO Boa 747, CROWS NEST NSW 2065. Ph 439 5311. PACK Er POST EXTRA. 

f IINs UIL T 1 
CASSETTE 
DECK 
AND PROVISION 
FOR AN ° 

ADDITIONAL UNIT. 
(TANDY ONLY 
ALLOWS THE USE 
OF ONE!) 

BASIC SPECS: 
* Z-80 microprocessor * Takes two cassette players one is 

built in! * RF output direct to TV set (video 

output as well!) 
* 12k Tandy compatible BASIC 

* 16 lines of 64 characters or 32 

characters * 128 x 48 graphics matrix 

* Dick Smith backup 

* Expansion with S-100 system 

* When comparing Tandy TRS-80 

with level II BASIC, 16k RAM and 

cassette recorder ($1178.95) 

with System 80 16k ($695.00) 
YOU SAVE nearly $500.00 or more 

than 40%!!!! 

* 1{cord 

welcome here 
SHOPS OPEN 9AM to 5.30PM 

(Saturday: 9em till 12 noon) 

BRISBANE: Halt hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 

"Where you reap the benefit!" Ú5E605 



Cam ma PET 
YOUR COMPLETE 

PERSONAL COMPUTER... 
FOR THE 
'PRICE OF 
ATOP 
TYPEWRITER 

ch9ty,,..0...8 
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At Hanimex, 
we believe that 
everyone should benefit 
from the latest technological advances. 
That's why we have Introduced the 
Commodore PET. a personal, portable 
computer that's surprisingly 
inexpensive. 
The PET has been specially designed 
for people who want all the advantages 
of computer processing without the 
cost and complexity of most mini - 
computer systems. 
It consists of a TV screen, keyboard 
and built-in cassette deck. So you don't 
need an additional TV monitor, just 
plug it into mains power. 
Because the PET is a personal 
computer, it uses BASIC language. 
The easiest to learn and the simplest to 
programme. And over 200 standard 
programmes in business, science, 
education and entertainment are 
already available. 

dore 

E 

t 

Storekeepers need PET for inventory 
control. Engineers use it for complex 
calculations. Professional men can 
maintain their records. Graziers can 
control stock and feed statistics. Real 
estate agents can catalogue property 
profiles, and in the home, PET can 
help you relax with entertainment 
programmes including chess, 
backgammon and space games. It also 
incorporates teach -yourself 
programmes for subjects such as 
mathematics and languages. Whatever 
the job, you will have a need for PET at 
work and at home. 

Dealer enquiries invited 

For further information or a demonstration call the Business Equipment Division. 

1 E 
The Australian company with the international reputation. 

HAN4f 79 
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The Cemtral Data 
64K a a board reviewed 
Made in USA by Central Data Corp., Champagne Illinois 
Reviewed by Les Bell 

Board supplied by Rod Irving Electronics, 
Shop 499, High St, Northcote Vic 3070. 

CENTRAL DATA are perhaps best 
known for their 2650 systems which are 
compatible with the S-100 bus. By 
designing' this compatability into their 
system, they have been able to reap one 
important advantage: their memory 
card will also work with 8080 and Z-80 
systems on the S-100 bus, ensuring 
them plenty of sales, especially in the 
United States where the 2650 is not 
particularly popular. 

Their 64K RAM Board is a dynamic 
type, which some people would regard 
as an open invitation for trouble. In the 
words of Sporting Life (I think), 'It 
ain't necessarily so'. In fact this card has 

, 

, "tir. 

been very cleverly designed to avoid 
problems while still being fairly simple. 
These two considerations are quite 
possibly related. 

Although the card has sockets for a 

full 64K of 2117 -type 16K RAM chips, 
this is too much of a blow to the pocket- 
book for many buyers and it is supplied 
with only one row of chips installed 
with sockets for the remaining 48K. 
These can be installed later, when the 
bank balance allows. This means cheap 
upgrading to a large system, as there is 

no further investment in pc board real 
estate (always expensive) or refresh 
electronics. 

rt 

- r...-_..- J'._ 

The circuit design is fairly straight- 
forward, making use of the Intel 
3242 address multiplexer and refresh 
counter IC. This IC considerably 
reduces the system complexity and 
relieves the designer of a number of 
options at the design stage. In order 
to get all the address signals into a 16K 
chip (it needs 14 bits of address) which 
is encapsulated in a 16 pin package, the 
address lines must be multiplexed into 
two batches of seven, the low order bits 
(AO to A6) being referred to as the row 
address, and the high order bits (A7 to 
A13) as the column address. 

The 3242 automatically takes care of 
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At Last A omputer 
We Can All Afford 

CHALLENGER I SERIES 

Economical computer systems, ideal 
for personal use. 

Superboard II -a complete system 
on a board requires a 5 volt supply 
to be up and running. 
Challenger 1P - fully packaged 
Superboard II with power supply. 
Both systems feature a 32 x 32 
character display, 4K RAM on 
the board, Keyboard and ready - 
to -run BASIC -in -ROM. 
Challenger l's are expandable with up to ' 

32K,of RAM, dual mini -floppies and printer. 

: 5 r. 

$459 

$367 

CHALLENGER II SERIES 

C2 -4P - a high performance BUS 
oriented modular microprocessor 
system easily expandable. The back - 
plane construction allows any of Ohio's'50 boards to be 
readily added, such as memory expansion options, A/O convertors, 

Voice I/O, printer, disk controllers and many more. 
The C2 -4P has a software selectable 32 x 32 and 32 x 64 
character display, and a programmable keyboard for real time 
interactive use. The C2 is the choice for the serious computer 
owner planning on expansion. 

r 

t 

TV set and cassette recorder not Included. $192 

OHIO SCIENTIFIC 

TCG 

All systems include 4K RAM, a typewriter style 
keyboard, video output suitable for use with an RF 
convertor (not supplied) to a standard TV set, and 
the reliable Kansas City standard cassette system. 
Microsoft's 8K BASIC -in -ROM avoids lengthy 
loading from cassette and features full string 
manipulation, floating point and trigonometric 
capabilities. A machine code monitor in ROM, 
plus an Assembler állow access to machine code 
programming. A large range of programs are a 
available for education and entertainment. 
Contact us for further details. 

Australian Dealer: Systems Automation Pty. Ltd. - 

26 Clarke Street, Crows Nest NSW 2065. Tel: 439 6477 
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Suite 31; 301 Tudor St, 
HAMILTON. NSW 2303 
Phone: (049) 612-579 
vlc 
Looky Video 
418 Bridge Road, 
RICHMOND. VIC 3121 
Phone: (03) 429-5674 
Abacus Computer Store 
512 Bridge Road, 
RICHMOND. VIC 3121 
Phone: (03) 429-5844 
Computer Co -Ordination Services 
Suite 2, 
96 Camberwell Road, 
EAST HAWTHORN. VIC 3123 
Phone: (03) 83-1894 
W.A. 
Micro Data Pty Ltd 
25 Brisbane Street, 
EAST PERTH. WA 6000 
Phone: (09) 328-1179 
Micro Solutions 
322 Hay Street, 
SUBIACO. WA 6008 
Phone: (09) 381-8372 
Compulafor Australia, 
Cloisters Square, 
863 Hay Street, 
PERTH. WA 6000 
Phone: (09) 321-9232 
QLD 
The Electronic Circuit, 
Suite 414, 
Fashion Valley Building, 
20 Duncan Street, 
FORTITUDE VALLEY. QLD 4006 
Phone: (07) 52-8455 
S.A. 
Applied Data Control, 
244 Glen Osmond Road, 
FULLARTON. SA 5065 
Phone: (08) 79-9211 
Neil Pollard 
TAS 
J. Watch & Co., 
130 Macquarie Street, 
HOBA, T. TAS 7000 
Phone: (002) 34-7511 
James Powell -Davies 
A.C.T. 
Minicomputer & Electronic Services 
Suite 2, 46 Col bee Court, 
PHILLIP. A.C.T. 2606 
Phone: (062) 82-1774 
Cliff Beechey 
N.T. 
Gem Electronics, 
82 Bradshaw Drive, . 

ALICE SPRINGS, N.T. 
Phone: (011) 52-4820 
Graham Langsford 

multiplexing the address lines, so that's 
one less problem for the designer. In 

addition, it contains a 7 -bit counter, 
which can also be multiplexed onto the 
output pins, thus cycling through the 
row addresses to ensure that each row 
is refreshed. Remember, if the memory 
is not read every 2 ms, then the charge 
on the memory cell will leak away, thus 
losing the data. The 3242's counter will, 
if provided with the right signals, cycle 
through all the rows every 2 ms, thereby 
achieving the refresh. 

The refresh timing seems to be 

derived from a delay line (at least, I'm 
assuming that an STTLDM-401 is a 

delay line, having no data on it). This 
means that the refresh timing and 
arbitration is done independently of the 
system bus timing, or at least 
asynchronously to it, thus making the 
system relatively independent, of the 
processor's address set-up and strobe 
timing. This means that the board is 

comparatively processor independent, 
and will work with 2650, 8080 and 
Z-80 processors, whether they provide 
true S-100 bus timing or not. Most non - 
8080 CPU's don't - á point to bear 
in mind when choosing a system. 

The card is set up to work with 
different processors by re -wiring a 
couple of DIP headers, and complete 
instructions on how to do this are given 
in the -manual. There is no complicated 
set-up procedure, no one -shots to 
tweak, and the board seems to be free 
of the bugs that troubled earlier delay 
line based designs. Our review sample 
has given glitch free operation in an 
8080 system for approximately 100 
hours. 

The board is of good quality con- 
struction and is supplied assembled 
and tested. It really is not worthwhile 
building memory boards these days, 
some manufacturers even price their 
kits higher than their assembled and 
tested boards, figuring in the cost of 
repairing the boards returned to them 
by constructors who lack the experience 
and/or equipment to get the boards to 

work. Finding an IC that's been inserted 
180° the wrong way is quite an 

expensive and time consuming 
procedure, even if it is a silly and 
obvious error with the benefit of 
hindsight. (Yes, Virginia, even I have 
done it.) 

Sockets are provided for the memory 
ICs, but the rest are soldered directly 
into the board. I can never make up my 
mind on the wisdom of this: one school 
of thought says that sockets are an 
invitation to pins to bend up under the 
iC and not make contact, or to other 
problems such as oxidation and 
mechanical failure. Another philosophy 
is that sockets make fault finding easy 
by the substitution approach as well as 
enabling rapid repair. i can only say that 
every other board in my computer is 

'fully socketed, and i've had no trouble 
with sockets at all. Still, each to his own 
(but just try and buy a 28 -pin 
desoldering tool). (Yes, Virginia, I have 
heard of solder wick). 

The manual supplied with the board 
is nicely produced and clear ín íts 
instructions about setting up. Curiously, 
nowhere does it explain the operation 
of the circuit which is why i have to 
assume that the STTLDM-401 is a delay 
line. This is rather disappointing - 
better the devil you know, I always say. 

Unfortunately, we were unable to try 
the board out with any other type of 
CPU apart from the nice old, safe, 
dependable 8080 and so cannot vouch 
that it will get up and go with the more 
unusual or exotic machines. There is no 
reason to doubt that if your CPU can 
provide a half -decent facsimile of the 
S-100 signals then this board could 
survive quite nicely on a diet slightly 
deficient in XRDYs, MWRITEs and so 

on. 
The board is probably not fool- 

proof (if someone designs a foolproof 
system, only a fool will want to use 

it), but if you have an S-100-ish system, 
then the Central Data 64K RAM Board 
is a good inexpensive way of packing a 
lot more bytes into it. 

Manufacturer's Specification - Central Data 64K RAM Board 

Capacity: 64K bytes, addressable as four 16K blocks 

Access time: 450 ns 

Cyde time: 480 ns 
One LS TTL load 
1 MHz 

Maximum input load: 
Maximum DMA rate: 
Wait states generated: none 
Power Consumption (typical): 
+16 V: 150mA 
+8 V: 
-16 V: 
Price: 

300 mA 
20 mA 
$399 for 16K 
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~mow- MICROCOMPUTERS PTY. LTD. 
AUSTRALIAN MANUFACTURERS OF MOTOROLA COMPATIBLE PRODUCTS 

In addition to our own range of modules we are now distributors of the CMS RANGE OF MOTOROLA BUS COMPATIBLE MODULES 

MICROWARE 
SOFTWARE 

Basic 
Compiler: 

Basic 
interpreter. 

Basic Source 
Generator. 

Cassette 
SWT 
SSB 
MOOS 

For 6800 Systems 

Price 

$ 75 
175 
175 
500 

Cassette $ 75 
SWT 95 
SSB 95 
MDOS 300, 

SWT 
SSB 
MDOS 

$ 65 
65 

175 

Manual 
only 

$20 
20 
20 
30 

$20 
20 
20 
30 

$20 
20 
20 

RT68 MULTI TASKING OPERATING SYSTEM 
Supplied on 2708 ROM, $65. Manual Only $45. 
D2 UPGRADE KIT 
With RT68 ROM, $95 without ROM $45. 
CHESS CASSETTE S60. 

CRT -01 VIDEO 

INTERFACE 
$285 PLUS TAX 

This powerful unit has been de- 
signed to efficiently Interface the 
memory of Motorola compatible 
systems directly to a CRT display. 
It Is software driven and with ap- 
propriate program can be made 
to emulate the majority of func- 
tions of currently available Intelli- 
gent terminals. 

e No page buffer - the card has, a line butter that is 
continuously refreshed from processor memory on a DMA 
basis: a) Phase 2 when CPU VMA is low, or, b) Phase one. 
This is completely transparent to the processor resulting in 
a flicker free display without halting or slowing processor 

Displays up to 32x2k pages simply by changing contents 
of 8 bit page register Hardware scrolling controlled by 
scroll register Displays full 128 ASCII character set (Con- 
trol characters optional)* Inverse video (may be mixed with 
normal video) Coarse graphics Unk programmable 
character/line (48, 64, 80) Link programmable lines/page 
(20,22,24) Additional line at bottom of page for status 
information - unaffected by scrolling Dot rate controlled 
by phase locked loop - automatically adjusts to different 
formats. 

32K STATIC RAM: $569 KIT 
Page mode operation - allows system 
expansion to 1 Megabyte 
Duality PCB with solder resist 
Motorola Bus compatible - 

Low power - 2.5 Amps 
300nS access 
Fully static operation 
Buffered address, data and control lines 
Power rails In grid network for improved 

. noise immunity 
4 x 8K blocks - Individually addressable - each write protectable - may be 
removed from address space if not 
required 
Multi -phase operation - the module 
allows access during phase one and phase . 

two - ideal for multiprocessing or DMA 
channels 

KIT 
32K $569 
24K 469 

ASSEM. 
$599 
499 

16K 359 389 
81( 249 275 

CMS 9600 
CPU MODULE 

$565 A&T 

6802 CPU 
1.1K Static Ram with 
battery back-up 
6K [prom 
Programmable timer 
2 PTA's 
2 ACIA's - RS232 
Priority interrupt 
Address and data buffers 
Power failure protectlrestart 
MC14411 Baud rate 
generator 

(One ACIA may be replaced 
with SSDA) 

New $c°"1 
Semc°n 

6809 Based CPU Module 
Semcon now has production quantities of the new MC6809 CPU chip In stock. A new 
Exorciser compatible module featuring this device will be available late Oct. '79 subject 
to supply of 0S9 operating system. 

Pin 8 outline compatible with Exorciser cards 
6809 CPU 

Programmable timer 
14411 baud rate generator 
2 x 6821 PIA's 
2 x 6850 ACIA's with RS232 
4K static RAM 
Provision for up to 16K of EPROM (may use 2708, 2716, 2516 or 2532) 
0S9 - this operating system developed by Microwave comes supplied in ROM. 

Further details and pricing on request. 

WIRE WRAP 
BOARD 

Double -sided ground 
& plus 5V 
plus/minus 12V on card 
Plated holes 
Gold edge connector $47 

- ' - BUS EXTENDER 

BOARD 
f 

$68 

8K/16K EPROM 
MODULE 

Motorola Bus 
Up to 16 2708's 
Can be initialised for 8K 
or 16K of address space 
-5V generated on board 

$135 
EPROM'Stosun: t to8$13.50,9 
to 16 $12.50 

' 

PIA MODULE 
CMS 9620 

Motorola Bus 
Up to 8 PIA's allowing 128 

I/O lines 
Occupies 32 sequential 

addresses 
allowing efficient interrupt 

handling 

$199 without PIA's (price 
does not include flat ribbon) 
5260 fully populated 
6820's - 57.50 . 

- 
I. t SEMCON 

:2 - .yr ;' RACKING \ e * a 
SYSTEM 

e_--°> 

1474> . 

, $153 
($94 for rack 

without 
connectors) 

e Sturdy aluminium construction a Blue anodised finish a Ac- 
commodates 8 Motorola Bus compatible cards e Tin plated 
backplane with ground plane on one side e 8 43x2x0.156" edge 
connectors. 

ACIA MODULE 
CMS 9650 

Motorola Bus 
8 ACIA's 
RS232 interface on each 
of the eight channels 
14 baud rates available 

5350 assembled 
$305 assembled with 2 
ACIA's 
6850 - 57.50 

SEMCON MICROCOMPUTERS PO Box 61, Pennant Hills, 2120. Tel (02) 848-0800 Add 15 percent tax where applicable. P&P: $2.50 Sydney Area. $3.50 elsewhere 

156 - October 1979 ETI 



SCIENTIFIC 

a 

MARK 56 
12 digit display - displays entries or 
results In 3 modes, Scientific, Fixed Point 
or Engineering. 

Trig functions - calculates in radians or 
degrees or grads. 
Linear regression: Trend analysis slope & 
Intercept. 
Percentage calculations - add-on/discount/ 
Yield percentage. 
10 memories - 7 functions - M+, M-, MR, MX, 
M-, Store, MEX. 

8 metric conversions. 
Operates on rechargeable batteries or AC current 
(recharger/adaptorIncl). 
Dimensions -L 6" x H 1 1/8" x W 3". 

$49.95 Incl. tax 

9. ;2 3155.` 

.Fº 

1 / 
N.0 .Y 

CALCULATORS 

MARK 90 (programmable) 

12 digit display -displays entries or results in 
3 modes, Scientific, Fixed Point or Engineering. 

Programmable -72 ketstroke program storage. 
Trig functions - calculates In radians or degrees or 

grads. 
Linear regression: Trend analysis slope and Intercept. 

Percentage calculations - add-on/discount/yield percentage. 
Polar/Rectangular conversion. 

10 memories -7 functions - M+, M-, MR, MX, M-, Store, MEX. 

Operates on rechargeable batteries or AC current (recharger/adaptor 
Inc). - 

Dimensions -L6"xH 11/8"xw3". 

(12201 
SLIDE RULE LCD CALCULATOR 
Display: 8 -digit LCD. Decimal System: 
floating decimal point. Memory: fully 

addressable 4 -key memory, me- 
mory -in use indicator. Special 
Features: automatic shut-off 
after 7 minutes, minus Indicator 
for true credit balance, percent 
key, four functions of x, approx 
2000 hours battery life. 
Accessories Included: bat- 
teries, simulated leather wal- 
let -type case, instruction 

book. Dimensions: 442" 
LxV."Hx21"W. 

$21.95 Incl. tax 

M3550 
LCD CALCULATOR 

a 

Nno 5MO 
.r 

Incl. tax $65 

v=C 
M 3550 

? 
e 

a 1 --' 

® 
fr ® 

Display: 8 -digit LCD. Decimal System': floating decimal 

point. Memory: fully addressable 4 -key memory, memory -In -use 

indicator. Special Features: timed automatic shut-off of display, true 

credit balance, square root key, percent key, approx 1000 hours 

battery life. Accessories Included: batteries and simulated leather 

pouch, instruction book. Dimensions: 2 1/8" L x 3/16" H x 334" W. $19.95 Incl. tax 

Trade enquiries 12 -month warranty student tax exemption 

PO Box 464C, GPO Melbourne. Calculator Supermarket - new address, 435 Bourke St, Melbourne. 
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An automatic audio 
equaliser system 
R.J. Carpenter 2/104 Carnegie Cres., Griffith A.C.T. 2603 

This article describes a novel system for an automatic audio equaliser employing a dedicated low cost microprocessor as its controlling element. 

AN AUTOMATIC audio equaliser has 
many applications, ranging from domes- 
tic hi-fi systems to audio amplification 
and sound reinforcement systems for 
auditoriums, concert halls and the like. 

An equaliser is useful in a hi-fi sys- 
tem because it allows the listener to 
overcome the inherent nonlinear fre- 
quency response of the speaker system 
and listening environment. The audio 
frequency signals which pass from the 
output of the power amplifier of a hi-fi 
system, through the speakers and the 
listening room, are relatively accentu- 
ated or attenuated according to the fre- 
quency characteristics of the speakers 
and listening room. The extent of this 
accentuation and attenuation is mea- 
sured with respect to a reference level. 

The modification of the AF signals 
by the speakers and listening room is 
undesirable because the sounds heard by 
the listener are no longer a close approx- 
imation to the sounds recorded at the 
original musical performance, that is, 
there is a loss of fidelity. 

This loss of fidelity can be largely 
overcome by coupling an equaliser 
between the preamplifier and the power 
amplifier of the hi-fi system. The use of 
corrective equalisation is discussed more 
fully by Wally Parsons in his article 
entitled "What is equalisation?" in the 
March 1979 issue of ETI. 

The most common type of equaliser 
in this application is the 'graphic equal- 
iser'. This allows the listener, by himself 
adjusting a multiplicity of controls to 
"cut" (i.e.: attenuate) those frequencies 
which would otherwise have been 
accentuated, and to "boost" (i.e.: 
accentuate) those which would other- 
wise have been attenuated. An equaliser 
of this type is described in the June 

ETI (page 28, Project 485 Graphic 
Equaliser). The proper setting up of a 
graphic equaliser usually requires spe- 
cialised equipment (such as a spectrum 
analyser) and technical competence on 
the part of the listener. 

The automatic equaliser, which is the 
subject of this article, does not suffer 
the above disadvar'.ges because the 
listener is only re..,.ed to position a 
microphone withiu he listening room 
and to push a button when he wishes to 
set up the equaliser. This will usually be 
done infrequently in any case. All sub- 
sequent steps are performed automa- 
tically by the equaliser without the use 
'of specialised external equipment. 

For the purposes of the subsequent 
description, the hi-fi system will be 
assumed to be a monophonic system 
because the additional components and 
steps required for a stereophonic system 
will become obvious. 

A block diagram is shown in Figure 
1. I will describe the setting -up mode 
first. In this mode the switches Si, S2 
and S3 are in the positions shown. The 
power amplifier of the hi-fi system 
receives the output óf the pink noise 
generator. Pink noise has equal energy 
per octave and differs from white noise 
which has equal energy per unit band- 
width. As an example, if pink noise is 
passed through each one of two dif- 
ferent ideal bandpass filters which pass 
frequencies in the bands 1 kHz to 2 kHz 
and 2 kHz to 4 kHz respectively, then 
the same noise energy is passed by both 
bandpass filters. Pink noise (and white 
noise) contains random frequency corn- 
ponents at every frequency and this 
property is useful in setting up an 
equaliser. 

The pink noise is amplified by the 

power amplifier which then provides the 
input to the speakers of the hi-fi system. 
A high quality microphone is positioned 
in the listening room to receive the 
acoustic noise output- of the speakers. 
The output of the microphone is ampli- 
fied by the variable gain microphone 
amplifier which then provides the input 
to the parallel bank of series connected 
bandpass filters F1 . F10 and variable 
gain amplifiers Al ... A10. The band- 
pass Biters in this equaliser are similar to 
the bandpass filters of a graphic equal- 
iser. Typically, the nominal centre fre- 
quencies of the filters F1 ... F10 are 
spaced one octave apart at frequencies 
of 32, 63, 125, 250, 500 Hz, 1, 2, 4, 8 
and 16 kHz respectively. The gain of 
each variable gain amplifier is controlled by a control voltage which has been 
stored on a respective one of the capa- 
citors Cl ... C10. 

The outputs of the variable gain 
amplifiers are then summed together in 
the summing amplifier which provides 
the input to the rectifier and filter. The 
rectifier and filter provide a dc voltage 
output indicative of the amount of 
noise energy passed by the bank of 
bandpass filters and variable gain ampli- 
fiers. The output of the rectifier and fil- 
ter is compared with a reference voltage 
(Vref) by the comparator which then 
provides a binary input to the 'micro- 
computer. This binary input signifies 
whether the output of the rectifier and 
filter is greater or less than the reference 
voltage. 

The microcomputer consists of a 
microprocessor, ROM and RAM which 
are connected together in the usual 
manner by a data bus and an address 
bus. The ROM stores the program of the 
microcomputer, and the RAM stores the 
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most recent binary values of the various 
control voltages of the variable gain 

amplifiers Al ... A10. The various con- 
trol voltages 'are applied across the capa- 
citors Cl ... C10 by the use of the 
digital to analog converter in conjunc- 
tion with the analog demultiplexer. The 
digital to analog (D/A) converter 
successively receives the binary value of 
each control voltage from the micro- 
computer via the data bus. The corres- 
ponding successive voltage outputs 
produced by the D/A converter are 
demultiplexed by the analog demulti- 

Audio 
source 

Microphone 

0-5 

1 1 

Micro- 
computer 

Setting 
mode 
button 

Variable gain 
microphone 
amplifier 

Digital 
to 

analog 
converter 

r 

from the speakers and the gain of the 
microphone. The approximate equality 
is signified by the change in the binary 
output of the comparator. The gain of 
the variable gain' microphone amplifier 
is then set at its present value for the 
remainder of the seizing up time. In 

other respects, the operation and the 
associated circuitry of the variable gain 
microphone amplifier may be similar to 
that of the variable gain amplifiers 
Al ... A10. 

Another of the variable gain ampli- 
fiers from Al ... A10 is then selected, 

Bandpass 
filter 

F1 

Analog 
demultiplexer 

1111-111.- 

o 
CI 

A10 

2 C10 

Variable 
gain amplifier 

summing 
amplifier 

bandpass filters, F1 ... F10, and vari- 
able gain amplifiers, Al .. ' A10, is 

coupled between the preamplifier and 
the power amplifier in a manner which 
corresponds to the coupling of .L graphic 
equaliser between the preamplifier and 
the power amplifier of a hi-fi system. 

During both the setting up and nor- 
mal mode of operation, the appropriate 
control voltages of the variable gain 
amplifiers Al . A10 are cyclically 
reapplied across the respective capaci- 
tors Cl ... C10 otherwise the capaci- 
tors would eventually lose their charge. 

S3 

Pink 
noise 

generator 

Rectifier 
and 

filter 

V el 

Power 
amplifier 

Comparator 

plexer to the respective ones of the 
capacitors Cl ... C10. 

At the commencement of operation 
in the setting up mode, and under the 
control of the microcomputer, the gain 
of one selected variable gain amplifier 
from Al ... A10 is set to unity. The 
gains of the other amplifiers are set to 
their lowest possible values or alterna- 
tively, the outputs of these other ampli- 
fiers are minimised in some other con- 
venient manner, such that the output of 
the summing amplifier is predominantly 
influenced by only the output of the 
selected variable gain amplifier. This 
step nearly corresponds to setting one 
of the control knobs of a graphic equal- 
iser to the 0 dB mark, and setting the 
other control knobs to the lowest mark 
(typically -14 dB). Under the control of 
the microcomputer, the gain of the 
variable gain microphone amplifier ís 

progressively adjusted until the output 
of the rectifier and filter is just about 
equal to the reference voltage Vref. This 
step takes into account variable factors 
such as the distance of the microphone 

and the outputs of all the other ampli- 
fiers (including the first selected ampli- 
fier) are minimised as before. The gain 
of the newly selected one is then 
progressively adjusted until the output 
of the rectifier and filter is just about 
equal to the reference voltage. The 
corresponding binary value of the con- 
trol voltage, at the just obtained correct 
gain of the selected amplifier, is then 
stored by the microcomputer for future 
use in the normal mode. The steps men- 
tioned in this paragraph are then re- 
peated for each of the other amplifiers 
which have not previously been 
selected. The setting up procedure has 
now been completed, and the equaliser 
then enters the normal mode of 
operation. 

At the commencement of operation 
in the normal mode, and under the con- 
trol of the microcomputer, all of the 
variable gain amplifiers Al . A10 are 
set at their previously obtained correct 
gains, and the positions of the switches 
Si, S2 and S3 are changed over. Thus, 
the parallel bank of series -connected 

Speakers 

These capacitors should preferably be 

low leakage types, and the -voltage con- 
trol inputs of the variable gain ampli- 
fiers should preferably be buffered to 
provide high input impedance so that 
current drain from the capacitors is 

minimised. 
It is generally inconvenient to set up 

the equaliser in the above manner for 
each listening session. However, by 
selecting low power CMOS RAM as the 
RAM for the microcomputer, and by 
providing a rechargeable battery as the 
backup voltage supply for this type of 
memory, the microcomputer then has 
RAM which is effectively non-volatile 
for long periods of time. Consequently, 
the equaliser need only be set up once 
for each change in the listening 
environment. 

An automatic equaliser similar to the 
equaliser as described above is the sub- 
ject of an application for a patent by 
the author. At present, this equaliser is 

not commercially available, but it may 
be in the future if it receives commercial 
backing by a manufacturer. 
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LO 

resistors. 
1/4 & 1/2 watt 

.04c Singles. 

.03c 100 mixed values. 
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12.85 
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KENWOOD 
R-1000 RECEIVER* 

DELIVERS THE SOUNDS OF THE 
WORLD TO YOU 

`MAGNIFICENTLY' 
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- KENW000 COMMUNICATIONS RECEIVER R -7000 
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`Large stocks arriving in Australia shortly. 

-, 

I 

FEATURES 
1. HF general coverage: 200 Khz-30 Mhz SSB/CW, AM. 

2. Easy operation for tuning by 1 Mhz step band selector 

switch and 1 Mhz coverage VFO. A preselector is not 

equipped. 
.3. The digital frequency display indicates to 1 Khz and the 

analogue display indicates to 10 Khz. 

4. Built in ceramic filters. AM -wide -9 Khz (-6db). 
AM -narrow -5 Khz (-6db). SSB/CW - 2.7 Khz 

(--6db). 
5. Built in Noise Blanker. 
6. RF-ATT: Switchable for 0,20, 40 and 60 db. 

7. Tone control. 

8. Switchable antenna terminal: Below 2 Mhz -1 
Kohm. Over 3 Mhz - 50 ohm/ 1 Kohm switchable. 

9. Built in digital x'tal clock. 12 hour indication with 
AM/PM display by LED. Timer facility for power on 

and off -will not indicate time while the power is off. 

10. Recording terminal with a recorder control terminal 
which enables the automatic recording with the timer. 

11. Mute terminal. 
12. Dimmer for LED and lamps. 
13. Built in 10 cm speaker. Optional external speaker 

available. 
14. Designed to operate on 100/120/220/240 volt AC 

power 40/60 hz and 13.8 volt DC (external) power. 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD 
31 Whiting Street, Artarmon, Sydney, N.S.W. 204. Telephone (02) 438-1277 

Authorised Distributors: 
N.S.W.: SIDE BAND ELECTRONICS SALES (02) 438-4191 - CUSTOM COMMUNICATIONS (02) 

SIDE BAND ELECTRONICS IMPORTS (047) 51-1394 - EMTRONICS (02) 398-6378 

VIC.: VICOM IMPORTS PTY LTD (03) 699.6700. OLD.: MITCHELL RADIO CO (07) 57-6830 

S.A. & N.T.: INTERNATIONAL COMMUNICATIONS SYSTEMS PTY LTD (08) 47-3688 

W.A.: WILLIS TRADING CO (09) 321.7600 TAS.: ADVANCE ELECTRONICS (003) 31-5688 

PLUS MANY OTHER REGIONAL OUTLETS THROUGHOUT AUSTRALIA 

Call into 
your nearest 

authorised 
635-6399 distributor 

and ask to see 
this and other 

high performance 
Kenwood units 



Celef challenge you to make 
this convincing test... 

Come in to your nearest Celef dealer and ask for a 
demonstration. The Celef speaker you choose to audition 
may be on a shelf of 30 speakers. 

With most speakers you can locate where the. sound is 
coming from on the shelf. With Celef sound you can accur- 
agely locate every instrument and voice ... but we 
challenge you to locate the speaker the sound is coming from. 

Celef Mini Professional SM. 
One of Britain's most sought 

after loudspeakers. Selected as a 
"Best Buy" by Britain's Angus 
McKensie of Choice Magazine. 
Unbelievable 2 -way design 
performance. 

Celef PE -1 Loudspeaker 
This outstanding top of the 

series speaker features a unique 
Piezo Electric Super Tweeter 
that produces superb natural 
sound even with such complex 
instrument sounds such as 
violins and cymbals. 

The Celef PE -1 was selected 
from about thirty of the 
best British, European & 
American loudspeakers to be 
installed in the Royal Opera 
House, Covent Garden because 
of their accuracy, high output 
and compact size. 

Celef Domestic Loudspeaker 
A new standard in "under 

$500" speakers. Superb natural 
and open sound with low 
distortion in a compact book- 
shelf style speaker enclosure. 

So e Aus alien Agents 

DISTRIBUTORS 
Australasia Pty. Ltd. 

Telex: 93299 Phone: 109) 361 5422 

Celef Loudspeakers. A new 
Dimension m Audio Accuracy 
&LOpenUncoloured Sound. 
In your own listening room this unique quality of Celef's more open and accurate sound means the music virtually flows around you. Celef music becomes "alive" with a 
depth, realism and richness that has taken the British Hi Fi 
Industry by storm. 
Celef's great efficiency means effortless sound even with 
amplifiers of moderate power - but Celef's power handling is higher than most British speakers allowing you to employ the best of today's high output amplifiers. 

Now these acclaimed speakers are available in Australia from $468 per pair. 
British Celef. It is more than a new name in loudspeakers .. it is a new standard in quality & value. . 

. 

New 1979 release. 
Top of the range, R.T.1 
An ingriguing new 3 -way 
design including the Kelly 
Horn loaded Ribbon Tweeter, 

Celef Monitor Loudspeakers 
The Celef Monitor has got 

to be one of the best $500 apair 
loudspeakers available in 
Australia. 

Its almost clinical accuracy 
would make it ideal for an 
audiophile with a small listening 
room, a small budget but big 
sound ideas. 
Stereo Buyers Guide. 
(Speakers) Magazine 1977 

Authorised Dealers: 
Sydney - Riverina Hi Fi, Arrow Elec Allied Hi Fi, Springwood Hi Fi 
Melbourne - Natsound, Tivoli Hi Fi, Steve Bennett (Geelong) 
Adelaide - Grenfell Hi Fi, Sound Dynamics, Aslin Hi Fi (Gambier) 
Brisbane - Stereo Supplies 
Perth - Alberts Hi Fi, Leonards Hi Fi 
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After you experience our equalizer 
at work, unequalized sound just 
won't seem like music anymore! 

Bad rooms become good rooms 

The listening room is the final link in the 

audio chain. It determines,'as much as any 

component, the sound that will reach 

your ears. Most homes are designed for comfort, 

not for acoustics. An equalizer can let you have 

it both ways by transforming a comfortable 
living room into an excellent listening room. 

2 
Good speakers become great speakers 

An equalizer can improve speaker 

balance and ideally blend, according to 
your taste, the character of your speaker 

with the character of your room - thus your 

speaker performance is greatly improved. 

Highlight an instrument 

3 A musical instrument, a band of instru- 

ments, or a vocalist can be emphasised 

on a recording to aid in learning a spe- 

ific tune or admire and enjoy the playing of a 

particular instrument. 
Optimise system balance 

4 An equalizer will be able to eliminate 
any incompatibility between your 
cartridge/pre amp combination and 

your speakers by levelling any of the -peaks or 

dips. =111~ 
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5 
Improve source material (records etc) 
An equalizer can upgrade the sound of 
your source material by reducing record 
rumble and surface noise, hushing tape 

hiss and stiffling radio static. 

6 
Improve your recording 
Get professional quality effects by 
shaping the sound of the program 
material to achieve the results that you 

want on tape. 

7 
Make you own music 
Listen to the music the way you want 
to hear it - not the way the recording 
engineer felt like hearing it when he. 

mixed it down. Bring up the vocals or fade the 
guitar. It's your choice. An equalizer can make 

music anyway you want to hear it. 

An equalizer is the final component, the catalyst 
which will tune today's advanced components 
to each other, to your room and most 
importantly, tune the music to your ears. 

3 year parts and labour warranty. 
Available in anodized black or brushed aluminium 

wo. 
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What the critics say - 

HI-FI & MUSIC, May 1979 - "The Audio Reflex equalizer has been carefully designed for general use in systems owned 

by audiophiles who require that 'something extra' in hi-fi systems." 

CANADIAN STEREO GUIDE, Winter 1979 - "Separation between the two channels was excellent, being better than - 
64dB across the range. THD was also exceptionally low, as was equipment generated noise." 

THE FM GUIDE (Canadian) 1979 - "Quality, that was only hinted at with the original material, can be brought out through 

proper use of this well -designed, modestly priced, and simple -to -operate frequency equalizer." 

(Copies of full reviews available upon request.) 

1111110 REFLEX 
Australian Distributor: Audio Reflex (AUSTRALIA) PTY. LTD. 

SYDNEY 
7 Orchard Road, Brookvale 2100 N.S.W, eINTERSTATE - MELBOURNE 103) 89 9137 GEELONG (052) 21 6934 

(P.O. Box 208, Brookvale 2100) NEWCASTLE (049) 69 2733 BRISBANE (07) 284 7685 ADELAIDE (08) 264 6984 PERTH (09) 321 6865 

Telephone: (02) 938 4188 WOLLONGONG (0421 29 3762 LAUNCESTON 1003) 31 7188 

You II hear more from us 



Thoughts on doing something with a microcomputer 
So you've had your micro for some time now, have figured out its little quirks and can play Star Wars or Inspector Cluseau - where do you go from here? 

THERE MUST BE many hobbyists out 
there who are in much the same 
situation 1 am - built up a computer 
over a period of time just to learn more 
about it, had a lot of fun doing it, but 
the flaming thing still doesn't do any- 
thing. 

It really is a genuine and honourable 
computer and really can solve 
mathematical problems and play games, 
but it just isn't working for its living. 
It's been great fun and intellectual 
satisfaction writing programs which, in 
turn, make it easier to write other 
programs but frankly, I'm looking 
around for a big project to get my teeth 
into. 

Looking at the current state of the 
microcomputer industry several 
interesting points are evident. First of 
all, it is possible to draw a line between 
two types of computers and the 
hobbyists who own them. Many are 
what 1 shall term 'hobby' computers. 
Those .which have been built up by their 
owners - who are very familiar with 
both the software and hardware of their 
systems. The others are primarily 
`home' computers, are marketed by 
companies as fully assembled and tested 
products, only requiring their owners 
to plug them in and switch on. 

At the risk of being labelled a died - 
in -the -wool cynic, I'm afraid that I 
can't see a terribly good future for the 
home computer. The average man in the 
street is happier to balance his cheque 
book with a $10 calculator. He doesn't 
need a word processing system to write 
`Thank you for the lovely present' to 
Auntie Flo, and he finds that Monopoly 
is just as much fun for the kids as 'Star 
Trek' on the TRS-80 (and cheaper). 

In short, virtually all of the average 
man's activities in his personal life 
would be hindered, rather than helped, 
by a personal computer. 

There are, of course, exceptions to 
every rule and this is no exception. But, 
most are too specialized for home 
computers to sell ín reasonable 
quantities and software for such 
applications will be expensive. 

Several unrelated developments in 
the hobby computer scene may offer a 
way round this, however. First is the 

availability, in the US, of modem 
boards for microcomputers. 

PCNET and similar 
It often seems that a lot of interesting 
computer applications are open to 
US hobbyists that just aren't possible 
here. Perhaps the prime example of this 
is the easy access to data transmission 
facilities US computer hobbyists enjoy, 
using modems or acoustic couplers. This 
has led to the development of several 
interesting projects. For example' 

In Chicago Ward Christensen and 
Randy Suess, of the Chicago Area 
Computer Hobbyists' Exchange, have 
implemented what they call the 
Computerized Hobbyist Bulletin Board 
System. This system allows people with 
nibdems to call in and leave or retrieve 
messages. It is highly interactive, 
offering first-time users assistance in 
learning the system commands, and has 
many ancillary features, such as 
allowing users to leave comments on the 
system when they sign off. 

The system has proved to be an 
unqualified success with many people 
using it to leave news, rumours, personal 
messages, etc. 

Such a system could easily become a 
node of a larger network of 
communicating computers, and indeed 
work is now being done on this. 
PCNET is a personal computing net- 
work now being developed which will 
offer communication between comp- 
uters of different types. Such a 
project is a rather massive one, requiring 
as ít does the definition of a communi- 
cation protocol which will allow widely 
different computers to talk ' to each 
other. 

Now, mull these ideas over for a few 
minutes. Ask yourself what you are 
doing with your computer, or. what you 
would do if you had one. 

An integral part of amateur radio is 
the ability to communicate with fellow 
enthusiasts; computer hobbyists 
would benefit tremendously from 
the same facility. 

In the UK, information is now 
being distributed in digital form through 
the Prestel (Viewdata) system, and the 
Teletext scheme, which inserts digital 

Les Bell 

information into the TV signal. A 
similar system will soon be operational 
in Australia. 

Although the pages of information 
in these systems are no doubt copy- 
right, and copying them into the 
memory of your computer may well 
infringe that copyright, there is no 
technical reason why the operators of 
these services could not supply 
computer programs and/or data to be 
used in programs. 

This opens up a wide range of 
possibilities for the home computer. 

Imagine being able to leave messages 
for your friends, even when they are 
not at home. Imagine being able to 
compose long letters at your leisure, 
using your system's text editor, and 
then instantly send them to their 
destination, by phone, not mail (often 
cheaper). How about placing 'for sale' 
ads on a hobbyist bulletin board, and 
remove them, instantly, as soon as the 
items are sold? 

Best of all, for the computer 
hobbyist, general enquiries (does any- 
one have a manual for ...) could be left 
on the system with a reasonable chance 
of the message being seen by someone _ 

who could help. Long programs can be 
interchanged without any dependence 
on physical media (e.g. Tarbell cassette, 
TRS-80 cassette, CP'/:M 8" disk), for 
instant use. A few minutes thought will 
reveal a tremendous number of 
possibilities. 

All this will only become possible if a 
few enthusiasts get together and start 
doing it. 

With this in mind, 1 am interested in 
hearing from other enthusiasts who are 
as intrigued as I am with the 
communications potential 'of their 
computer, with a view to seeing what 
can be done in this area within the 
constraints imposed by Telecóm and 
the different computers involved. 
Perhaps we could get together for some 
preliminary discussions, along the lines 
of our Synergistic Beer Drinking. Any 
suggestions? Write to me, Les Bell, at 
ETI, 15 Boundary Street, Rushcutters 
Bay, NSW 2011, and we'll see what 
develops. 

Watch this space for more news. 
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introducing the ` e _ _ tile' computer. 

Top of its 
class 

Integral printer S1150 

At last a computer that easily adapts to your 

requirements without being 'strung together'. A 

computer that is suitable for either business, 

scientific, educational, or industrial applications. 

Based on the ever popular 5100 bus, it features an 

INTEL 8085 processor, 32K of static RAM, and 

twin Micropolis drives giving an amazing 630K 

bytes of storage. With an interface capable of 

handling two more drives, imagine what you can 

do with 1.2M BYTES! 

Software is a vital part of any computer, 

consequently each machine comes with MOOS 

(Disk Operating System), Extended Basic, Text 

Editor, 8085 Assembler, Utility routines, a sample 

Business pak, and several Games. You won't 

have to wait to get the 'Versatile' up and running; 

Everything is supplied! We also have available 

CP/M, OEM (a basic Expansion Module), Mailing 

List, and a complete set of Business Programs 

designed for Australia! 
We even custom design software and hardware to 

your requirements. 
The integral Printer shown comes loaded with 

features that others may only be able to offer as 

options' Graphics, Enhanced Characters variable 

Versatile 4 $5900 

Characters per line, selectable Fórm Length, and 

more. 
If you need a computer, go to the top of the class. 

'Versatile'. Available only from: 

r - MICROPROCESSOR 
APPLICATIONS 
Maskells Hill Road 

Selby, 3159 Australia , 

(03)' 754-5108 
'Small computers solving large problems'. 
'Plus sales tax it applicable. OVERLOAD 42 

electronicstnday 

BINDERS de7.- 

HOLDS 12 

COPIES OF 

en 
Protect and file your back issues of Electronics Today with these 

attractive binders. Price: $4.50 plus postage and packing (80c MSIN 

$1.70 other states). 

SUBSCRIPTION UEPARTMENT 
ELECTRONICS TODAY INTERNATIONAL 

MODERN MAGAZINES (HOLDINGS) LTD., 

15 BOUNDARY ST., RUSHCUTTERS BAY,2011 

electronics oNTEa 

Synergistic 
Beer 
Drinking^ ,.,. 

On the second. Wednesday 
of each month, the ETI 
staff and readers meet at 
the Bayswater Hotel, ín 

Bayswater Road, Rush - 

cutters Bay, (just up from 
the Rushcutter Bowl) to 
discuss electronics (or 
anything)over a few beers. 

Why don'tyou come along? 

ETI October 1979 - -165 
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IName - Mr/Mrs 

/ 
PO Box 55, 5th Floor, 
15-19 Boundary Street, I4 Rushcutters Bay, NSW 2011. 

Type/Size Price TOTAL 

Delivery & nsurance 
Enclosed TOTAL 

$2.00 

Address 

01 or debit my Bankcard 

Signture 

013 

Dindy Super 

TDK ED 
Opus 

C46 0.89 
C60 0.99 
C90 1.29 
C120 1.49 
C90 3.99 
C66 1.99 
C90 2.99 

Hitachi L/M C60 1.79 
C90 2.49 

Hitachi UD C60 2.99 
C90 3.59 

Ampex Plus C60 1.59 
C90 1.99 

Ampex 20/20 C60 2.10 
C90 2.49 

7" x .1800 Reel-to-réel 3.99 
Phone 335293 
for 48 -hour COD delivery to Sydney 
metropolitan area . . . north to 
Gosford ... south to Wollongong 

. west to Katoomba ... for only 
$2 or pick up your order. 
BULK and STE prices on application 

POSTtO Dindy Marketing (Aust) Pty Ltd 

0 

e 

WWW 419 6 

P/Codel 

CRAFT 
/ \ 

ELECTROCRAFT 
PTY. LTD. 

68 WHITING ST, ARTARMON 
TELEPHONE 438-4308 EXT. 6 

-ROTATORS. C.D.E. 44 $165.00 ROTATORS. CROWN. Load 17 kg wind test to 70 mph includ. 70' 3 -way cable..S98.00 U.H.F. TM13 Beam Antenna 465 to 480 Mhz 
$28.75 y. Ground Plane 27 Mhz Antenna $32.00 ,5' Rod CB Antenna. Base 12' lead & plug 
$14.00 Topix Gutter mount CB middle loading An- tenna 
$14.50 Low Pass CB filters 75 ohm $10.91 

CABLE. Coaxial double screened 75 ohm: 
CABLE. 2045 Times 3.5 dB loss 47c/m. S56.00 152m roll 
CABLE. 2560 Times 3.00 dB loss 59c/m. $63.75 152m roll 
CABLE. WHB9. Copper screen 3.3 loss 59 cm $56.00 100m roll 
CABLE. 50 ohm CB Coaxial 37c/m. $36.00 100m roll 
CABLE. 300 ohm Ribbon slotted plain 19 cm $12.00 100m roll 
CABLE. 300 ohm open wire 70c/m. $14.00 30.4m roll 
Are you ready for UHF. We have the largest range of VHF 8 UHF Masthead and Distribution amplifiers in Australia. Distributors and wholesalers required In all States. 

MAST HEAD AMPLIFIERS 
Hills 300 ohm 12 dB gain $40.00 Hills 300 75 ohms 20 dB gain $54.00 Kingray MH2O. 20 dB gain 75- 300 ohm 

$74.97 Kingray MH20. WN. 20 dB gain with Atten. of 20 dB on ch. 3 to 5A $81.00 75 to 75 ohm 40-860 Mhz. IN LINE AMPS. Ecraft 
1.75. D16 16 dB gain $45.00 2.75. T12. 12 dB gain 2 outlets $52.79 3.75. T10. 10 dB gain 3 outlets $53.70 4,75. T10. 10 dB gain 4 outlets $54.19 1.75. 025. 25 dB gain $53.55 2.75. 021. 21 dB gain. 2 outlets $60.44 3.75. 019. 21 dB gain 3 outlets $61.35 4.75. 019. 21 dB gain 4 outlets $61.84 
MASTING: SYDNEY'S LARGEST SELEC- TION 
2.438m to 15.34m Telescopic. Wall brackets. "U" Bolts. Mast bases. "G" Clamps. 
T.E.S. Field Strength Meter 
UHF -VHF 41-65, 65-110, 155-280, 470- 840 Mhz 

$257.60 
TELEVISION AERIALS 
HILLS 215-8EL $25.00 CY7 Colinear 300 ohm $31.00 CA18 Phased Array $48.00 2010 Airways anti ghost $58.56 TL3 Log Periodic 10 EL $39.29 TL4 Log Periodic 11 EL $46.48 EFC2 75 ohm anti ghost $42.96 EFC3 75 ohm anti ghost S62.41 EFC4 75 ohm anti ghost $78.64 
CHANNEL -MASTER CITY ANTI GHOST 3110-75 - 300 ohm $27.96 3111-75 - 300 ohm $41.98 3617A 28 EL Crossfire World's highest gain antenna 11.14 dB $134.98 
FM AERIALS HILLS 
FM1 300 ohm $11.55 FM3 75 ohm $28.55 353 300 ohm $14.72 
MATCHMASTER HIGH GAIN FM 
FMG/2 6.2 dB $21.51 FMG/6 8.7 dB $40.64 

PLEASE INCLUDE POSTAGE 
WITH ALL ORDERS 

TRADE ENQUIRIES WELCOME 
We are specialists 

30 years in the antenna business. t` Hours: 8 am to 5 pm. Sat. 9 am to 12 noon. 1 

MICROPRO 

PROFESSIONAL 
QUALITY 

SOFTWARE 

from 

MICROPRO 
INTERNATIONAL 
CORPORATION 

PO-frpr/'\` 
Complete, totally 
integrated word 

processing software 

WORD -MASTER© 

The last word in 
text editing 

SUPER -SORT! 
The ultimate in high 

performance sort/merge 

RUN UNDER CP/M ON ANY 
8080/8085/Z80 SYSTEM 

USING ANY PRINTER AND 
VDU OF YOUR CHOICE 

02-4122409 
BOX 155, P.O. 

ROSEVILLE 2069 

e1978, MicroPro International Corporation. 
All rights reserved. 
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ki 
Dependable Multitesters , 
V 

3 106 

3001 

3101 

BRIEF SPECIFICATIONS FOR SOME POPULAR MODELS FROM THE EXTENSIVE HIOKI 

RANGE OF TAUT BAND ANALOGUE AND DIGITAL INSTRUMENTS 

SPECIFICATIONS 

3001 TESTER FOR APPLIANCES AND GENERAL HOUSEHOLD 

0.25/2.5/10/50/250/1000V DC 2k12/V ±3% 

0.5/10/250mA DC +3% 
10/50/250/1000V AC 2k 12/V ±3% 

3k/30k/300k +3%F.S. R.C. 2612 

3002 PRACTICAL COMPACT TESTER 

0.5/2.5/10/50/250/1000V DC 20k 12N ±3% 

50 A/25/250mA +3% 
10/50/250/500/1000V AC 9k /V +3% 

10k/100k/1M ±3%F.S. R.C.10012 

L.F. Output -20 to +36dB ±4% 

3003 PRACTICAL MEDIUM CLASS TESTER 

0.25/2.5/10/50/250/1000V DC 30k 11 N +3% 

5Cµ A/2.5/25/250mA/10A DC ±3% 
10/50/250/1000V AC 13.5k 11/V +3% 

10A AC +4% 
5k/50k/500k/5M +3%F.S. R.C.5012 

L.F. Output -20 to +36dB ±4% 

3005 HIGH CLASS TESTER WITH RELAY PROTECTION 

0.25/1/2.5/10/50/250/1000V DC 50k 11N +3% 

50uA/2.5/5/50/500mA/10A DC ±3% 
10/50/250/1000V AC 10k 111V +3% 
10A AC ±4% 
2k/20k/200k/2M +3%F.S. R.C.2011 

L.F. Output -20 to +36dB 

3010 HIGH SENSITIVITY (1Oµ A OPERATING CURRENT) TESTER 

WITH RELAY PROTECTION 

0.1/1/2.5/10/50/250/500/1000V DC 1000k 12N +3% 

10 A/100µ.A/1/10/100/500mA/10A +3% 

10/50/250/500/1000V AC 10k 11 /V +37% 

10A AC ±4% 
2k/200k/2M/20M +3%F.S. R.C.20Q 

L.F. Output -20 to +36dB 

Hioki Multitesters are available through your favourite 

the model of your choice ask him to order it for 

(Sole Australian Agents) 

H. ROWE 
& CO. PTY. LTD. 

3011 HIGH CLASS WIDE RANGE TESTER FEATURING ELECTRONIC 

RELAY PROTECTION 
2.5/5/10/25/50/100/250/500/1000V DC 40k12/V ±2% 

25µ /5Oµ /100µ /250/2.5'm/25m/250m/2.5A/10A DC ±2% 

2.5/5/10/25/50/100/250/500/1000V AC 10k QN +3% 

251i /50µ',/100µ /250µ /2.5m/25m/250mA/2.5A/10A AC ±3%' 

3k/30k/300k/3M +2%F.S. R.C.2012 

L.F. Output -20 to +36kB 

3205 DIGITAL MULTITESTER SEMI AUTO RANGING WITH FE - 

LIQUID CRYSTAL DISPLAY AND HIGH ACCURACY 

DC V 0-200mV/2000mV/20V/200V/1000V 1OMS2 

AC V 0-200mV/2000mV/20V/200V/1000V 10M 12 

12 0-200/2000/20k/200k/2M/20M 
DC A 0-2O0µ A/2000µ A/20mA/200mA 
AC A 0-200µ A/2000µ A/20mA/200mA 

3101 CLAMP TESTER WITH CONVENIENT METER LOCK 

6/15/60/150/300A AC ± 4% 

150/300/600V AC 2k12/V +3% 
0-1k12 (Centre 3012) _±3%F.S. 

3206 DIGITAL CLAMP TESTER TO 1000A AND FE -LCD FEATURES 

READING HOLD FACILITY AND SURGE HOLD FOR MOTOR START 

READINGS. SPECIAL 0-20A RANGE PROVIDES 0.01A 

RESOLUTION. 
AC A 0-19.99 (Push Button) 0-199.9/1000A (Auto) 

. Surge Current 0-1000A 
AC V 0-199.9V/1000V (Auto) 

Surge Voltage 0-1000V 
0-199.9/1999 S1 (Auto) 

A WIDE RANGE OF OPTIORIAL 

ACCESSORIES ALSO AVAILABLE. 

stockist or electrical wholesaler. If he does not have 

you. For further information contact:- 

Melbourne 328 6511; 

Sydney 601 6600; Brisbane 52 5231; 

Perth 446 6622 Adelaide 46 6411; 



CE A 
introduces 

the popular 
P.C. board 
mounting 

WO series 
mini 

bridges 

Prices 1-24 25-99 100-499 
W0.051.5 AMP 50V .79 .67 .50 

200V .84 .71 .52 
-4 400V .89 .75 .56 
-6 600V .97 .82 .61 

+ tax if applicable 

Plus S2 - packaging and freight charge per order Prices subject to change without notice. 

CEMA 
CEMA ELECTRONICS PTY LTD 
Sydney 21 Chandos Street, 

St. leonards. 439-4655 
Melbourne 208 Whitehorse Rood, 

Blackburn, Vic. 877-5311 
Brisbane 22 Ross Street, Newstead, Old. 

52-4261 
Adelaide 170 Sturt Street, Adelaide. S.A. 

51-6483 
New Zealand 7-9 Kirk Street, Grey Lynn, 

Auckland. 76-1169 
AGENTS 
Canberra Orles (062) 824995 
Wollongong Macelec (042) 29-1455 
New Guineo Conran Electronics, Boroko 25-6616 

and soon in Perth and Wellington, N.Z. 

SYN-I Single 
Board Computer . 5210.00 
KTM-2 CRT/TV 
Keyboard terminal 
module 

5349.00 
BAS -I 8K BASIC 
ROM for SYN-I . 5149.00 
BUFFERED 
MOTHERboard lot 
SYN-I, KIM -I or 
AIM -6S systems .. S179.00 

EPROM 
Programmer and 

EPROM/ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up to 16K 
per command 
firmware in PROM 
included. For SYN-1, 
KIM -1 or AIM -65 

systems 

PRESETABLE 
COUNTER 5 digits 
suitable la counting, 
bitching 'and 
numerical control . 

9150.00 

STEPPING 
MOTORS wide 
range for N.C. Con- 
trol, Plotters, 
Variable speed. Servo 
Control etc. From . 

549.50 

T.[ 

:A 

16K-8 fully tested 
memory board ` WRITE PROTECT 
and BANK switching 
for SYN-1, KIM -I or 
AIM -65 systems .. 5360.00 

:-71,-Ta 

.71,-Ta ' 
1 

e ui¡ 

5345.00 

.w _ -00e 

T .. 

AUTOMATIC 
TELEPHONE 
DIALER PROM 

,' dialling 32 numbers 
plus other options . 

1180.00 

DIGITAL 
TACHOMETER 

$120.00 

STEPPING MOTOR DRIVING CIRCUITS for 3 or 
4 phase in Mode 1 phase 2 phase 1-2 phase excita- 
tion. From 

THUMB WHEEL SWITCHES - ¡2.20aa. 
TROXINITY TRANSDUCERS - 515.00ea. 

sz.4 

Mail orders add $3.50 for 
postage and packaging 

G.C.S. 
67 Blackshaw Avenue, 

MORTDALE 2223. 
Telephone: 570 1225 

(Trade enquiries invited) 

912.00 

SENSATIONAL 

SILCRON 
SPEAKERS 

The following extracts from various 
reviews clearly confirm the outstanding 
quality and performance of SILCRON 

speakers. 

'The frequency response graph is very 
good - the graph is exceptionally linear.' 

'The bass response appeared extended 
and tight with good definition.' 

'The Silcrons seemed amazingly free 
from colouration.' 

'Total Harmonic Distortions are very 
low.' 

'Individual instrumental sounds were 
reproduced quite accurately and clearly.' 

'The pleasant appearance, solid 
construction and general refinement of the Silcrons make them a rewarding 
domestic speaker system - they are 

extremely good value.' 

Priced from a low $159.00 per pair 
to $618.00 per pair - most people 

can afford to up -grade to SILCRON. 

MODEL A.S. 34 You can expect to pay approx $485 pair. 

SILCRON 
Distributed by: 

D.R. INDUSTRIES PTY. LTD. 
PO Box 204, 

MOORABBIN, 3189 
Phone: 95.9227 
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BOOK REVIEW 

Computer 
Programming 
in BASIC 

Written by Peter Bishop 
Head of Computer Studies, 
Denes High School, Lowestoft UK 

Published by Thomás Nelson & Sons, UK 

Review copy from 
Thomas Nelson Aust. Pty Ltd 
89-97 Jones St, Ultimo NSW 2007 

Les Bell 

THERE ARE SO MANY books already 
on the market covering BASIC 
programming that any new book would 
have to have some kind of novel twist 
to achieve any kind of popularity. This 
book has such a twist, as it is intended 
mainly for British school pupils sitting 
an O level or CSE (Certificate of 
Secondary Education) in Computer 

-Studies. This will almost guatantee the 
book a market .in Britain, but in the 
rest of the world it will have to stand or 
fall on its merits. 

The treatment is based almost 
entirely on worked examples, questions 
and projects, and this is the way it 
should be. In the reviewer's opinion, 
there is only one way to learn program- 
ming and that is by programming. 

Computer 

BASIC 
"r:-3 .7,7 

:g 

`tiJ 

Peter Bishop 
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In 140 pages, the author covers a 

useful subset of the BASIC language, 
with only a few notable omissions,' the 
major one being the absence of any 
examples of string handling. The reasons 
for this are not hard to deduce: the 
dialect of BASIC used in the book is run 
on an ICL 1900, and it is in this area 
that inter -machine translation 
difficulties would probably start to 
make themselves felt. 

This probably gives rise to the other 
`quirk' in the book - repeated 
references to punched cards. To the 
reviewer, this is almost as anachronistic 
as referring to stone tablets as an I/O 
medium, and will intrigue the majority 
of microcomputer -oriented readers of 
the book, nevertheless it does not 

*111.4 

J V- "' 
b 

4,, `* 
© 

e 

detract from the value of the book for 
teaching. 

The accent, of the book is on 
number -crunching, particularly for 
commercial applications, with some 
material on sorting. The projects are 

particularly interesting, leading the 
student into some backwaters of 
computer science such as queuing 
theory and computer art. This part of 
the book could have been expanded a 

bit perhaps, to include a more formal 
introduction to these topics for mare 
advanced (or just plain curious) students. 

Notable omissions: a bibliography or 
any form of index. But otherwise, this is 

an excellent book for the student who 
has access to a computer and wants to 
teach himself BASIC. 

GAG CONTINENTAL SPECIALTIES CORPORATION 

DIGITAL PULSER DPI 

Á 

2 
CE.jC OIUiTAI PULIR OP -1 

GENERAL ELECTRONIC SERVICES PTY. LTD. 

99 Alexander Street, Crows Nest, NSW. 2065. 

Phone: 439-2488, 439-2399. Cables: SERVO SYDNEY. 

Telex: 25486 NB SERVO. 

Automatic polarity sensing 

delivers pulse of opposite 
polarity. 

e Single pulse or 100 pps 

train. 

Sink or source 100 mA. 

LED indicator. 

TTL, DTL, CMOS logic.1 

Complete with power lead. 

e Max current draw 30 mA 

even when driving a short 

circuit. 
Weighs only 85 gm. 

Adelaide: 42-6655. 
Canberra: 80-4654, 82-3581. 
Brisbane: 277-4311. 
Melbourne: 598-9207, 598-5622. 
Newcastle: 69-1625. 
Perth: 325-5722. 
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Electronics Today International 

4600 and 3600 
SYNTHESIZERS 
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NOW FOR SOMETHING MORE AMBITIOUS! 
Here are full plans for building two full-scale 
electronic music synthesizers. 
Many thousands of these remarkable units 
have been built world-wide since the series 
of constructional articles started in Electronics 
Today late in 1973. 

Since then, the two units have gained a reputation 
as being among the most flexible and versatile of 
electronic instruments available. 
They have been built as school and university 
group projects, by recording studios, professional 

musicians, university music departments and as 
home hobby projects. 

Here, the complete series has been reprinted in a 
completely corrected and up -dated form. 

The book is available in a limited edition of 2000 
copies only. 

ENSURE YOUR COPY NOW! 

Send $12.50 to Electronics Today International, 
15 Boundary Street, Rushcuttérs Bay NSW, 2011. 
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NOTHING 
EVEN 

COMES 
CLOSE 

PROFESSIONAL 
SERIES 

I= 

MODEL 4350 STUDIO MONITOR 

Designed for BI amplification 
each enclosure consists of two 

15" low frequency loudspeakers, 
a 12" mid -range loudspeaker, 

a high frequency driver with horn 
and acoustic lens, and an ultra 
high frequency transducer The 
4350 represents the ultimate 

inaccuracy of sound 
reproduction. 

$7200 PR 
Including electronic crossover 

For details and 
demonstrations visit us 

THE PROFESSIONALS IN JBL 

insounn 
PTY. LTD. 

108 WEST ST., CROWS NEST 
929 2714 92 1498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT-IN SOUND SYSTEMS 

PLESSEY 
COMPONENTS 

Australian distributors 
for 

MALLORY 

Electrolytic Capacitors 
Computer Grade 

Photoflash 
Duals Triples Quads 
TAS Tantalums 
Sonalert Audio Alarms 
Slide Potentiometers 

GENERAL COMPONENTS 
Stocks held of .. 

Connectors 
Rotary Switches 
Lever Keys 
Reed Relays 
Neon Lamps 
Panel Lamps 
Switches 
Potentiometers 
Integrated Circuits 
Sonalert Devices 
Indicator Tubes 
Photodiodes 
Photo Voltaic Cells 
Nickel Cadmium Batteries 
Loudspeakers 

Try us for hard -to -get 
components such as: - 

SILVER MICA 

TRANSMISSION MICA 

TRANSMISSION CERAMICS 

COMPUTER GRADE ELECTROLYTICS 

COMPONENTS 
PLESSEY 

PO Box 2 Villawood, NSW. 2163 
Telephone 72-0133 

Adelaide 269-2544 e Melbourne 329-0044 

Brisbane 36-1277 a Perth 458-7111 

- PTY. LTD - 
OUND DEL 

BRISBANE 

CLIFF 
INSTRUMENT 

CONTROL KNOBS 

. This is a versatile range of knobs of an 

extremely pleasing and practical design, 
which will enhance the presentation of 

any instrument on which it is fitted. The 

knobs are manufactured to very high 

standards of finish in order to satisfy the 

most exacting requirements of the pro- 
fessional user. 

All knobs are moulded in nylon and 

available in black, grey or white. Some 

styles have a smart machined aluminium 
cap, others have either chrome or col- 

oured anodised caps. A marker dot Is 

available on some models. 
The knobs are designed to fit a range of 

shaft sizes, as quoted, other sizes are 

designed to special order, for push -on or 
grub screw fixing. The grub screws are 

designed such that the screw fits into a 

tapped hole in an internal aluminium col- 
lar to ensure reliability and strength. 
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For further Information, local agents and 
wholesale prices, write to the Australian 
Importers: 

DELSOUND PTY. LTD. 
1 Wickham Tce. (Cnr. Wharf St.) 
Brisbane. Phone 229-6155. 
Wholesale and Retail suppliers of 
Electronic Hardware and 
Components. 
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 Where you can advertise FOR SALE/WANTED/SWAP/JOIN 

WE'LL PUBLISH up to 24 words (maximum) to- tally free of charge for you, or your club or associ- ation. Copy must be with us by the 1st of the month preceding the month of issue. Please, 
please write or preferably type your adverts clearly - otherwise it may not turn out as you intended! 
If we can't understand it, relatively few readers 
will (no insult intended). Every effort will be made to publish all adverts received - however, no 
responsibility for so doing is accepted or implied. 

- 

AUDIO 

SELL endless cassette reproducer units switch 
or pulse start solenoid engaged pinch roller. 
Electronic cueing 0/p 3W AF 12 VDC 350 mA. 
H Benninger, 2 Camp St, Wodonga, Vic 3690. 
Tel (060) 24.3938. 

PICKUP arm, Décca International with Supex 
lifter. Sell $40. Sydnéy 85.6098, ask for 
Chris. 

LINN Sondek LP12, Grace G707 MkII, Supex 
SD900 $595. Dahlquist DQ10 Loudspeakers, 
professionally modified mirror image pair, 
superb sound $1350. Brisbane (07) 371.5020 AH. 

WHARFDALE 15" CS in polished sand filled 
enclosure. Ditto 8" AL in open baffle plus 
crossover network $125 ONO, 13 Serpentine 
St, Mont Albert, Vic. 89.5328. , 

STEREO amp for sale: 12 W RMS per 
channel using Sinclair modules with separate 
pro -built preamp and tone controls, in pre-' 
séntable case C/W power supply $50 or offer. 
Roger Harrison (02) 33.4282. 

PLAYMASTER - 75L 80W speakers, AM FM 
stereo clock tuner, 40/40 amplifier & graphic 
equaliser, all expertly constructed, must sell, 
all offers considered & will sell separately. 
Ring Leon (062) 54.2662 AH (ACT). 

PLAYMASTER 40/40 for sale. Speaker pro- 
tection professionally constructed $120. 
Realistic TM -800 AM -FM tuner 12 months 
old $120. Sony TC-188SD cassette deck 
$250. J Pitman (08) 45.4372. 

COMMUNICATIONS 

WANTED good used CB around $20-$40. 
prefer hand held. Contact A Francis, 21 
Bream St, Coogee, NSW 2034. 

Conditions 
Name and address plus phone number (if required) must be included 

within the 24 words allowed. Reasonable abbreviations, such as 25 Wrms or 
240 Vac, count as one word. Private adverts only will be accepted. Please 
let us know if you find a commercial enterprise usingthis service. Adverts 
must relate to electronics, audio, communications, computing etc - gen- 
eral adverts cannot be accepted. 

ET1 Mini -Mart, 
Modern Magazines 
15 Boundary St 
RUSHCUTTERS BAY NSW 201,1 

Send your ad to:- 

MARCON I AM/FM signal generatorTF995A/2 
220 MHz $200 or swap good CRO Cambridge 
portable milivolt potentiometer recond $200. 
Phone John (02) 521.4768 AH. 

SHORTWAVE listeners: Australia's National 
Southern Cross DX Club welcomes new mem- 
bers. Write for sample bulletin to George 
Kuznecovs, 87 Cashel Street, Pasadena, 
Adelaide, SA 5042. 

WANTED: Circuit diagram, construction 
details for external BFO to suit allwave 
receiver. J Crichton, 4 Howard Court, Waver - 
ley Road, Coolbellup, WA 6163. 

TELETYPE station: Model 15 printer ST6 
demodulator, loop supply active filter TD14 
tape distributor. All excellent condition 
Caloundra (071) 91.1172. Price complete at 
cost $190. 

WANTED: ASR33 teletype, preferably with 
paper tape reader and punch, particulars to 
G Rand, 185 Tarleton Street, Devonport, Tas 
or phone (004) 27.8992. 

AUSTRAL IAN Radio DX Club, for shortwave, 
and mediumwave DXers. Monthly magazine 
published write for details with 30 cent stamp 
to PO Box 67, Highett, Vic 3190 or PO Box 
79, Narrabeen, NSW 2101. 

COMPUTING 

2650 computer system, fully operational, 
with - 4k, EA VDU, cassette interface, key- 
board - software includes, Microbasic Editors, 
plus hosts of games. $300 ONO. Call Eric 
on (02) 90.2577. 

MICROPOLIS disk drive for sale. S-100 con- 
troller, double density (143k). Software - 
BASIC, editor, assembler, DG640 driver plus 
more. $800 value for $650. S Dennis, 9 
Immarna Place, Dundas (02) 630.5552. 

FOR sale: TRS-80 or Exidy 16k memory 
expansion, new, 250 ns, Mostek chips, $75/ 
-16k. Graham, 4 Pryton Court, Balwyn 3103, 
tel: AH (03) 89.6918. 

TRS-80 programme required. Level 2, 16k. 
Payroll suitable for use in large ho!el. Have 
for sale or swap advanced job costing and 
technician productivity programme. PO Box 
533, Albury, NSW 2640. 

TRS-80 Micro. Level 1 BASIC. 4k RAM. 3 
months Selling complete. $650 ONO. 
Contact Dru Booker, 33 Ash burner St, 
Higgins, ACT. Phone (062) 54.5657. 

WANTED: Disassembled listing of TRS-80 
level II, with comments if possible. Richard 
Lyons, 523 Beatty Road, Acacia Ridge, 
Brisbane. Old 4110. 

KT9500 632 VDU P/S cassette interface 7k RAM 2650 M/B KBD5 keyboard 2 BASICS 
2 games packs documentation built and 
working. No cabinet $450. J Williams, 
Elizabeth, SA. Phone (08) 255.1053. 

KT9500, EA VDU, 6k RAM, cassette inter- 
face, keyboard in cases. 10A power supply. 
Full documentation, fully working $350. 
Phone AH (02) 428.3335. 

SELL: Unused "Pipbug" monitor ROM 
(ceramic), as used in 2650 systems. Bargain 
at $17. Clive Conway, 80 Third Ave, Joslin, 
SA 5070. 

WANTED: Computer and/or equip't of any 
type, age or condition suitable for teaching 
business data processing. Neish, 3 Brisbane 
Road, Castle Hill 2154 (02) 634.1419. 

S100 computer 4 MHz Z80, North Star Dual 
Disk Drive, flashwriter, 32k RAM, Teletype 
43 Printer, 9 parallel 2 serial I/O, software. 
$4500, Greg Francis. Bus (065) 43.1066, 
home (065) 43.3088. 

172 - October 1979 ETI 



WANTED Tandy TRS-80 Level I computer 
with recorder VDU CPU. Phone (07) 
284.3462 after 5 p.m. Mon -Fri. 

SELL MEK 6800 D2 with power supply card 
cage and back plane 'Mc RAM. Buffered fault- 
less conditon with full documentation $300 
(044) 23.755. 

SELL Sheen 100 step programmable calcul- 
ator plus 852 Scientific National Semicon- 
ductor $42. After 6 p.m. ask for Roy, phone 
(068) 42.1470. 

TANDY TRS-80 level 2 16k mem. Computer 
includes cassette, monitor, manuals. Extras; 
editor/assembler, Tbug monitor, line renum- 
berer. $1150 ONO. Peter Lyons (059) 
67.4216 Launching Place 3139. 

TRS-80 owners - add a printer - no expansion 
interface required - RS232 output, including 
documentation and software to use LUST 
and LPRINT commands. For more info write 
PO Box 122, Bondi Beach, NSW 2026. 

TRS-80 Lev II owner would like to corres- 
pond with others. Swap programs and ideas 

on uses, publications,' modifications, etc. 
R Rider, PO Box 26, Weston, ACT 2611. 

' 051 Superboard or Cl owners. Anyone 
interested in forming a club/users group 
contact Geoff Cohen, PO Box 73, Lyneham, 
ACT 2602. Phone (0621 49.3493 (work), 
54.7608 (home). 

FOR sale computer back plane, 115 edge card 
sockets - all wire wrap terminations build a 

super micro. Phone (02) 587.7906 AH. 
Mr J Freeman $600 ONO. 

COMPUTER system. 2650 4k RAM, EA 

VDU (110/300 BAUD). Software including 
BASIC. System complete and working. $400 
phone Ray (02) 938.4767. 

MINI computer system complete in single 

console 2650 4k RAM, VDU, cassette inter- 
face, manuals tapes with 28 programs $600. 
Phone Paul, Wollongong (0421 61.5451. 

TRS-80 program exchange - for more info 
write R Gareb, 17/37 O'Donnel St, Bondi 
2026 or ring (021 30.8261 AH. 

WANTED: Interesting programs for *TI 58 

e.g. " decimal to N base conversions" or other 
- will pay. RJ, 14 Dixon Ave, French's Forest, 
NSW 2086. 

COMPLETE 2650 $100 system, 16k RAM, 
VDU, 300B cassette interface, software, 4k 

BASIC, 6 slot mother board, PS's, self-support- 
ing cabinet, circuits, etc $800, Adelaide (08) 
270.3115. 

FOR sale: ICL 1901A computer 24 bit 16k 
core storage, twin disc memory 3.7 Megbyte, 
40 spare disc, 600 line per min page printer 
120 characters wide, ASR33 teletype with 
service manuals, Holerith card punch and 
veritier, card reader, complete books 23 

volumes, engineering programs on cards. Best 

offer (077) 72.1111 ex 366 (8 a.m.-4 p.m.). 

FOR sale: Micro -computer ICs. New 6800 
$9; 6820 $5.50; 6821 $6.50; 6852 $5.50; 
8080A $9; 8255 $8; 4 MHz crystals $4.50; 
6875 $11;-S-100 edge connectors, gold-plated, 
solder -tail, $4.50 ea. Wire -wrap IC sockets, 
gold. 14 pin 55 cents; 16 pin 65 cents, All 
new. Graham AH (03) 89.6918. 

A 
ELECTRONICSNDY 

FRANCHISE 
. OPPORTUNITY 

For established retailers 
COUNTRY AREAS 

Now you can add extra profit, volume, traffic to your 
store by adding a range of the famous Tandy/Radio 
Shack Electronic products to your line. 

If you have a successful store, (Hardware, Photo- 
graphic, Furniture, Appliance, Sporting Goods, 
Toys/Hobbies, Chemist, Radio, TV, etc.) contact us now! 

A minimum investment covering Inventory and start- 
up costs can begin a new and exciting association 
with Tandy - a leader in home entertainment and 

electronics! 
Write or phone: 

Mr. E. Epps, Franchise Manager, 
Tandy Corporation, 

P.O. Box 229, Rydalmere, N.S.W. 2116. 
Phone: (02) 638 4333 

MISCELLANEOUS 

BOXES of 1% 30k, 110k, 270k, 1M electrosil 
resistors, transformers PF3755, 60203. and 

A & R instrument case. Any offers. Phone 

(07) 351.4653 Brisbane. 

WANTED: Equivalent numbers for two 
transistors, HP -100, P-404 American PNP's. 

Write: S Waye, 59 Albatross Ave, Victor 
Harbour, SA 5211. Will be most grateful. 

EA 40 MHz Frequency Counter. Kit cost 
$99. Sell built up and working for $60. 
Phone Chris (Sydney) 85.6098. 

RADIO and hobbies wanted May 1939 August 
1940 November 1940. Jim Gordon, 6 Graeme 
Ave, Ringwood, Vic 3134. (03) 870.1745. 

FOR sale: AY -3-8760 IC for motorcycle TV 
game ETI 810. Unused, with circuit and 
instructions, price $18. Phone Gary at Goodna 

(07) 288.2730. 

WANTED. Buy or borrow to photostat. 
Valve -tester model 45C. Please write. George 

Causbrook, 5 Fox Ave, Orange, NSW. Will 
pay well. 

OSCILLOSCOPE Tektronix type 7603 
including plug-in logic analyser, display for- 
matter, dual time base, dual trace amplifier 
and lab cart. Only 12 months old, rarely used. 
To be sold to best offer. Mike Kilroy (03) 
783.7547. 

INTEGRATED circuits approximately 300 
latest type IC's. Some diodes, transistors and 

sockets and plugs. Will sell to best offer. 
Mike Kilroy (03) 783.7547. 

PLEASE USE BLOCK LETTERS 
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DnPATCH 
SE r CE 

THE 
SPECIALIST '!1 
STORE 
869 George Street, Sydney, 
NSW. 2000. 

(Near Harris St.) 
Phone: 211-0816, 211-0191. 

SpEC1A1- 
In order to help our customers, RDS 
will now make front panels for ETI 
and EA projects, under order. Write 
now for particulars and our low 
prices. 
Available on black or silver 
background by the Scotchcal sys- 
tem. We also keep all PC boards for 
ETI and EA projects. Write or call for 
details. 

TEXAS 
INSTRUMENTS 

TI 59 Calculator: 
$247 plus s/tax. 

TI PC100 Printer: 
$213.57 plus s/tax. 

Excl. 
Srrax 

Incl. 
S/Tax 

11-25 $32.30 $35.45 
TI -30 Student Pack $20.00 $22.10 
TI -1750 $17.90 $20.00 
TI -50 .. $34.44 $38.13 
11-55 $53.00 $59.00 
11-35 $40.60 $44.95 
TI -58 $109.00 $120.70 
TI -5050M $81.30 $90.00 
Little Professor $15.00 $16.57 
Data Man $21.00 $23.25 

Distributors for: 

XCELITE 
Tools 

MAIL ORDER CUSTOMERS 
$1.00 packing plus 5 percent of order 
value up to $80.00, thence a flat $4.00 for 
postal items. Carrier - freight on. 

OPEN: Mon -Fri Sam to 5.30pm. 
Thursday night late shopping till 
8.30pm. Saturday 8am to 11.45am. 

BIG SAVING 
from 

CEMA 
on Philips 

Electrolytic 
RB style 

Capacitors 
Here are just a few 
Phone for our new price list 

Capacity 

1 

UF) 
Voltage 

(DCW)10 

Price in 
bagsof 100 

0 
2.2 50 S 4.50 
3.3 50 S 4.50 
4.7 50 S 5.00 
10 10 S 4.50 ' 22 50 S 7.00 
33 10 S 5.00 
47 10 S 5.50 
100 25 S 8.75 
220 50 S 18.50 
330 - 10 S 10.00 
470 25 S 18.00 
1000 16 S 21.00 
2200 16 $38.00 

Plus S2 - packaging and freight charge per 
order 
Prices subject to change without notice. 
+ tax if applicable 

CEMA 

CEMA ELECTRONICS PTY LTD 

Sydney 

Melbourne 

Brisbane 

Adelaide 

New Zealand 

AGENTS 
Canberra 
Wollongong 
New Guinea 

21 Chandos Street, 
St. Leonards. 439-4655 
208 Whitehorse Rood, 
Blackburn, Vic. 877-5311 
22 Ross Street, Newstead, Old. 
52-4261 
170 Stun Street, Adelaide, S.A. 
51-6483 
7-9 Kirk Street, Grey Lynn, 
Auckland. 76-1169 

Orlex(062)82-4995 ~lee (042) 29-1455 
Dabron Eleclromcs, Boroko 256616 

and soon in Perth and Wellington, N.Z. 

The better your ear,1 
the more you 

need new 
Audio-Technica 

VITAL 
LINKS! 

Every wire, every connection in your 
stereo system is a source of trouble, a chance 
for losses which can keep your system from 
achieving its full potential. 

Introducing three new Vital Link wire sets 
from Audio-Technica... each a positive step 
toward Ideal performance and trouble -free 
operation. - 

+ _ 

Start at the cartridge with the AT609 Head 
Shell Wire Set. Color -coded, insulated wires 
with 14 strands of pure silver Litz wire, termi- 
nated in corrosion -free gold terminals. No 
losses, no intermittents. Easy to install. Just 
$6.95 and worth every penny. 

Between turntable 
and amplifier(or any two 
stereo components) use 
new AT610a High Con- 
ductivity Cable. A stereo 
pair 60" long, plus an 
Independent ground wire 
with lugs. Each gold- 
plated plug is color - 
coded. Both resistance 
and capacitance are far 

below ordinary cables. 
For the most 

critical installations 
use our AT620 Super- 
conductivity Cable 
Set. Two individual 
cables, each 48" long, 
with heavily gold- 
plated plugs. Inside 
the wire shield is a 
second conductive 
layer of polypropylene shielding. Special foam 
dielectric keeps capacity low, while superb 
conductivity is assured by using Litz -wire 
inner conductors with maximum surface area 
which reduces high frequency losses. 

f`: 

.\ 

.i 

From phonograph cartridge to loud- 
speaker, each audio system is a chain, no 
stronger than its weakest link. Connect your 
system with Vital Link cables -from Audio- 
Technica. At your A -T dealer now. Or write 
for our complete audio accessory catalog. 

audio technica. `V'' INNOVATION o PRECISION o INTEGRITY 
Maurice Chapman Group, 
44 Dickson St, Artarmon. 

2064. Ph: 438-3111. 
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ATRA 
700 WATT R.M.S. 
FULL RANGE SPEAKER SYSTEM SUITABLE FOR 

DISCO/SOUND REINFORCEMENT $125 each 

FEATURES - 
plus freight 

Carpet covering Nickle plated corners Steel mesh grille 100 watt special design 

speaker by Etone 3/4" timber construction 2 x phono sockets Size: 500mm high, 

470mm wide, 260mm deep Impedance: 8 ohms 2 year warranty. 

Also Complete Sound Systems, Disco Systems, Lighting Control Units, Etone/Matra 

Speakers, Power Amplifiers, Mixers and associated electronics. 

TRADE ENQUIRIES WELCOME For further information: 

MUSICAL INDUSTRIES 
3 Staple St, 17 Mlle Rocks, QId. 4073. Ph: (07) 376-4122. 

New & exclusive telephone amplifier 

IC Telephone 
Amplifier, 
Model TA -301. 

One of the best there is. All the latest technology- IC circuits, no 

installation required. Operates on 4 x 1.5V Penlite batteries. In- 

cludes recording cord. 

Now available from Emona for onlyi$24.95' 
(incl. P&P) 

For our full range of products write, phone or call In. Catalogue 

available. 

EMONA 
ENTERPRISES 

Zi PTY. LTD. 

Suite 208, 661 George St, 

Sydney. 2000. Pn. (02) 
212.4815, 211-3038. 
MAIL ORDER: PO Box 188, 

Coogee, NSW. 2034. 

To: EMONA ENTERPRISES Pty. Ltd. 

PO Box 188, Coogee, NSW. 2031. 

Please send me the IC Telephone Amplifier TA -301. Enclosed is 

Ocheque Omoney order Dar debit my Bankcard, fot $24,95 

(inci. PAP). 

Bankcard No. Expiry Gate 

Name 

Address 
P/Code 

Signature 

DATA ENTRY MADE EASY .... . MR - 500 

NOW ALL YOU NEED IS A STANDARD 
#2 PENCIL, A CARD, AND THE LOW-COST 

MR - 500 MARK SENSE CARD READER TO 

ENTER DATA INTO YOUR MICROCOMPUTER 
READER ARID IRMTERFACES FOR 

APPLE II, TRS-80 Er PET $825.00. 

S-100 AND RS232C $985.00. 

(ALL PRICES EX TAX) 

*IDEAL FOR EDUCATION AND SMALL BUSINESS APPLICATIONS 

For more details contact: 

THE EEECTFiC]il`C C`PEFJIT 
SUIT 414, 4th FLOOR, 20 DUNCAN ST., FORTITUDE VALLEY, OLD. 4006. 

P.O. BOX 2, BROADWAY, Q. 4000. Telephone [01] 52.8455 

MARK SENSE CARD READER 

MARK READER 

- 
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BIG SAVINGS 
from 
CEMA 

,, on Green Caps 
DESCRIPTION: Nissei Polyester 

Series: 2020 
30100 VDC 
Working 

100 volts D.C. Tol ±10% 
Capacity 
(uF) 

Price In 
bags of 100 

.001 $5.00 

.0012 " 
.0015 
.0018 
.0022 
.0027 
.0033 
.0039 
.0047 
.0056 
.0068 
.0082 
.01 

.015 

.018 
.022 
.027 
.033 
.039 
.047 
.056 
.068 
.082 
.1 

.12 

.15 

.18 
.22 
.27 
.33 
.39 
.47 

CEMA 

1.1 

$5.30 

$6.00 
$6.30 
$6.75 
$7:00 
$8.00 
$8.50 
$9.75 

$11.00 
$12.00 
$13.50 
$15.50 
$18.00 
$19.00 
$21.00 
$24.00 

+ tax if applicable 

CEMA 
ELECTRONICS 
PTY LTD 

Plus S2 - packaging and freight charge per order Prices subject to change without notice. 
Sydney 21 Chandos Street, 

St. Leonards. 439-4655 
Melbourne 208 Whitehorse Road, 

Blackburn, Vic. 877-5311 Brisbane 22 Ross Street, Newstead, Old. 
52-4261 

Adelaide 170 Sturt Street, Adelaide, S.A. - 

51-6483 
New Zealand 7-9 Kirk Street, Grey Lynn, 

Auckland. 76-1169 

i Dnex (062) 82-4995 
Mocelec (Q42) 29-1455 
Doltron Electronics. Boroko. 25-6616 

AGENTS 
Canberra 
Wollongong 
New Guinea 

and soon in Perth and Wellington, N.Z. 

Swedish 
efficiency 

audio pro 

Exquisite black ash 3-25 Passive Radiator 
Speaker System combines efficiency with 
sensitivity and extreme delicacy. 

For further details ring or write to: 

DEPRO INDUSTRIES Pty. Ltd. 
Suite 5, 83 Walker Street, North Sydney. 2060. 
Tel: (02) 92-6561. 

Please send me details on Audio pro 3-25 speakers 
and name of nearest stockist. 

Name 

Address 

P/Code 

RADCOM 
constructor 

!components' 

I.+ 

EVERYTHING FOR 
THE CONSTRUCTOR 

- AT ONE SHOP 
AT PRICES TO SUIT 

YOUR BUDGET 

KITS! 
We're moving into kits. 

Your enquiries are welcome 

SILICON VALLEY 
STOCKISTS - CAPACITORS - - RESISTORS - 

I - POTS - - SWITCHES - - PLUGS - 
- - SOCKETS - - PANEL LAMPS - 

I .TRANSISTORS - - DIODES - - BOXES - - LEDS - - IC's - 
Try us for the 

hard -to -get components 
Block Capacitors 

Silver Micas 
High Voltage 

etc, etc 

Cnr. Eldridge & Willtox Rds. 
BANKSTOWN. NSW. 

709-4706 

i 
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WE GET MANY enquiries from readers 

wanting to know where they can get kits 
for the projects we .publish. This list is 

a guide to suppliers of kits and compo- 
nents for ETI projects. 

We have only listed the projects 
published in the, last two years, with 
their dates of publication, so this page 

can also be used as an index, even though 
kits are not available for some of them 
(as far as we know). Any companies 
who wish to be included in this list 
should phone Jan Collins on 334282. 

Printed circuit boards 

Those suppliers listed against specific 
projects here are able to supply pc 

boards for those projects. Printed circuit 
boards for every project ever published 
in ETI are available through the fol- 
lowing companies (to the best of our 
knowledge): 

RCS Radio Radio Despatch Service 
651 Forest Rd 869 George St 
Bexley NSW Sydney NSW 2000 

Work on updating this list is currently 
in progress. Letters have been sent to 
suppliers and a full update will appear 
shortly. 

Key to Companies 
A: Applied Technology Pty Ltd, 1A Paterson 
Avenue, Waitara, NSW 2077. 
B: Bill Edge Electronic Agencies, 115 Parra- 
matta Road, Concord, (PO Box 1005, 
Burwood North 2134). 
C: J:R. Components, PO Box 128, Eastwood 
NSW 2122. 
D: Dick Smith Electronics P/L, PO Box 747, 
Crows Nest, NSW 2065. 
E: All Electronic Components, 118 Lonsdale 
Street, Melbourne, Vic 3000. 
J: Jaycar Pty Ltd, PO Box K39, Haymarket, 
NSW 2000. 
K: S M Electronics, 10 Stafford Court, 
Doncaster East, Vic 3109. 
L: Tasman Electronics, 12 Victoria Street, 
Coburg Vic 3058. 
M: Mode Electronics, PO Box 365, Mascot, 
NSW 2020. 
N: Nebula Electronics Pty Ltd, 15 Boundary 
Street, Rushcutters Bay, NSW 2011. 
O: Orbit Electronics, PO Box 7176, Auckland, 
New Zealand. 
P: Pre -Pak Electronics, 718 Parramatta Road, 
Croydon, NSW 2132. 
R: Rod Irving Electronics, Shop 499, High 
Street, Northcote, (P.O. Box 135), Vic 3070. 
Phone (03) 489-8131. 
T: Townsville Electronic Centre, 281 E 

Charters Towers' Road, Rising Sun Arcade, 
Townsville Old 4812. 
V: Silicon Valley, 23 Chandos Street, St 
Leonards, NSW 2065. 

for projects 
Project Electronics 

041 Continuity Tester T D,B 

042 Soil Moisture Indicator T 0,13 

043 Heads or Tails Circuit (Oct 76) .. T,D,E,A,B,L 
044 Two Tone Door Bell (Oct 76).. T,D,E,O,A,B,L 
045 500 Second Timer T D,O,A,B 

047 Morse Practice Set T D,O,A,B 

048 Buzz Board T,D,A,B 

061 Simple Amplifier (Oct 761 fi D,O,A,B 

062 Simple AM Tuner (Mar 771 D E,8 

063 Electronic Bongos D,A,B 

064 Simple Intercom (Nov 76) T,O,A,B 

065 Electronic Siren D,O,A 

066 Temperature Alarm (Dec 761. ... T,D,E,A,B 

067 Singing Moisture Meter D B 

068 LED Dice Circuit (Oct 76) T D,E,A,B 

070 Electronic Tie Breaker (Jan 77) 

071 Tape Noise Limiter (Jan 78) E L 

072 Two -Octave Organ (Jun 78) D B 

081 Tachometer (Mar 77) T E,0 
082/ 
528 Intruder Alarm T E A 

083 Train Controller 
084 Car Alarm D A,B 

085 Over -rev Alarm 
086 FM Antenna 
087 Over -LED 
088 Hi -Fi Speaker 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) E 

133 Phase Meter (Apr 77) E 

134 True RMS Voltmeter (Aug 77). E 

135 Digital Panel Meter (Oct 77) E 

136 Linear Scale Capacitance Meter (Mar 78) .. E 

137 Audio Oscillator (May 78) E 

138 Audio Wattmeter (Nov 78) 

139 SWR/Power-Meter. (May 781 

140 1 GHz Frequency Meter -timer (Mar 78) . .. 0 
141 Logic Trigger (Jan 79) 
142 High Current Power Supply (Feb 79) E 

143 Curve Tracer (Jan 791 

144 Expanded -scale RMS Voltmeter (Jun 79) 

148 Logic Test Probe (Jul 79) 

Simple Projects 
243 Bip Beacon (Apr 77) 

244 t.:arm Alarm (Feb 77) 

245 White Line Follower (Nov 77) 

246 Rain Alarm (Apr 78) L 

248 Simple 12V to 22V Converter (Jul 78) 

249 Combination Lock (Apr 791 E 

253 'Hot Potato' Game (May 791 

254 Egg Timer (Jun 79) 

Motorists' Projects 
316 Transistor Assisted Ignition (May'77) .. D,O,E 

317 Rev Monitor Counter (Jul 77) E 

319 Variwiper MK II (Sep 78) E 

320 Battery Condition Indicator (Apr 79) ... D,E 

Audio Projects 
448 Disco Mixer(Nov 76 

449 Balanced Microphone Amp (Nov 76)... J,E,L 
450 Bucker Brigade Audio Delay Line (Dec 77) 
451 Hum Filter (July 791 D 

470 60 W Amp Module (May 79) . . . A,B,E,P,R,S 
471 Stereo Preamp (June 79) A,B,E,P,R,S 

480 50-100 Watt Amp 
Modules (Dec 76) J,E,O,O,R,AB,L 

481 12 V 100 Watt Audio Amp (May 77) E 

481 High Power PA/ Guitar Amp (Jun 77) O 

482 Stereo Amp (Jan 771 O E 

482 Stereo Amp Pan 2 (Feb 77) 0 E 

483 Sound Level Meter (Feb 78) E- 

484 Simple Compressor Expander (Jul 77) E 

485 Graphic Equalizer (Jun 77) J E 

486 Gowl-round Stabilizer (Nov 77) 
487 Audio Spectrum Analyser (Feb 781 E 

489 Audio Spectrum Analyser 2 (Apr 78) J E 

490 Audio Compressor (Dec 79) 
491 Graphic Equaliser (Mar 791 

495 Transmission Line Speakers (Aug 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) E 

547 Telephone Bell Extender (Jun 77) E 

548 Photographic Strobe (May 771 E 

549 Induction Balance Metal Detector (May 77) E 

550 Digital Dial (Aug 78 E 

551 Light Chaser (Sep 78) E 

552 LED Pendant (Sep 78) 
553 Tape/Slide Synchroniser (Oct 78 E 

556 Wind Speed/Direction Indicator (Dec 79) 
557 Reaction Tester (Feb 79) E 

558 Mast -head Strobe (Feb 79) 
559 Cable Tester (Mar 79) 
581 Dual Power Supply (Jan 77) E 

582 House Alarm (Jul 77) T,O,E,A 
House Alarm - 

Installation Instructions (Aug 77) 
583 Marine Gas Alarm (Aug 77) E E 

585 Ultrasonic Switch (Sep 77) R O,E,T,L 
586 Shutter Speed Timer (Oct 77) E 

587 UFO Detector (May 78) 
586 Theatrical Lighting 

Controller (Nov & Dec 77 Jan & Mar 78) N 

589 Digital Temperature 
Meter (PCB135) (Dec 77) E 

590 LCD Stopwatch (Oct 781 N 

591 Up/Down Presettable Counter (Jul 78) E 

592 Light Show Controller (Aug 78) E 

593 Colour Sequencer (Dec 79) 
594 Development Timer (Apr 79) 
595 Aquarium Light Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) O,E,D,B 
603 Sequencer (Aug 77) 
604 Accentuated Beat Metronome (Sep 77) . . E 

605 Temp Stabilized Log - 
exponential Converter (Sep 78) 

Computer Projects 
630 Hex Display (Dec 76) E A 

631 ASCII Keyboard (Dec 78) .0 E,A 

631 Keyboard Encoder (Apr 77) 0 E,A 
632 Video Display Unit (Jan -Mar 77) 0 A 

633 TV Sync Generator (Jan 77) E A 

634 8080 Educational/ 
Prolotyping Interface (Jul, Aug 78) 

635 Microcomputer Power Supply ISep 771 

637 Cuts Cassette Interface (Jan 781 V,O,E,A 
638 Eprom Programmer (Jul 78) E A 

639 Computerised Musical Doorbell (Mar 78) ...A 
640 S100 VDU (Apr, Jun 78) V,O,A 
641 S100 Printer (Sep 78) 
642 16k S100 RAM Card (Feb 791 K 

650 STAC Timer (Nov 78) 
651 Binary/hex Trainer (Jun 79) 

Radio Projects 
712 CB Power Supply (Jun 771 O E 

713 Add-on FM Tuner (Sep 771 

714 VHR-Log-Periodic Antenna (Feb, Mar 78) 

715 VHF Power Amplifiers (Nov 77) 
716 VHF Power Amplifiers (Jan, Feb 78) 
717 Crosshatch Generator (May 78 E 

718 SW Radio (Oct 78) E 

719 RF Field Strength Indicator (Nov 781 

720 2 m VMOS Power Amp (Jan 79) 

721 Aircraft Band Converter (Mar 79) D E 

722 Antenna for ETI-721 (May 79 

724 Microwave Oven Leak Detector (Jul 79). - 

Electronic Games 

804 Selectagame (Nov 76 O 

804 Selectagame (Rifle Project) (Mar 77) 0 
805 Puzzle of the Drunken Sailor (Oct 77) 

806 Skeet (Jan 78) 
810 Stunt Cycle TV Game (Jun 78) O D,B 

811 TV Tank Game (Oct 78) O,E,D,B 
812 Wheel of Fortune (Dec 79) 
813 Race Track Game (Jan 79) 
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DURING the early years of the editor's 
career (I) he worked for a period as a 
development technician with a 
Melbourne firm that, amongst other 
things, produced pipe and cable 
locators. These illustrious machines 
(solid-state ... even then!) were not 
advertised generally to the public at 
large but were sold to Government 
departments, some large excavation 
firms and local utilities. For their 
purpose, they performed very well and 
it was pleasing to see the occasional 
device being used by some public 
service technician tracing buried pipes 
or cable beside the roadway. 

By some means or other that one 
can only guess at, the pipe and cable 
locators came to the attention of 
certain individuals of the public at large 
who had other interests in mind. From, 
time to time the firm would receive 
slightly baffling phone calls from said 
individuals of the public at large. The 
poor woman who answered incoming 
calls would have to sort out, from a 
lengthy and often incoherent diatribe, 
what the caller wanted. Inevitably, the 
"technical" staff would have to deal 
with the call. What did they want? A 
metal (read "precious metal") 
detector! 

~or : 
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Would our pipe and cable locator 
find gold? (always the first question... 
or the firstcoherent question, anyway). 
"No", was the gentle reply. Or, not 
unless it was a nugget having the 
dimensions of the local sewer main or 
at least as big as the famous 'Welcome 
Stranger' (which weighed damn near 
70 kg and was the size of a small car 
engine). Well, the devices could do 
better than that but the firm really didn't 
want to get into retailing them. Dealing 
patiently with people who do not 
understand the principles involved, let 
alone the technicalities, is great for 
teaching one patience. 

One nutter a week was about 
average and the calls were all very 
similar ... except for one notable 
exception. 

This fellow wanted an instrument 
that had a meter on the front panel that 
would indicate 'gold', 'silver' 'iron', 
'diamonds', etc would work in water, 
underground, or from an aircraft, and 
... he was willing to pay a large sum of 
money for the firm to develop such an 
instrument! 

The firm is still producing the same 
pipe and cable locator to this day (with 
minor improvements). They still get 
calls .. 

One day, one day .. . 
Some time next year there's going to 
be ten very happy PR people in Sydney 
and Melbourne. They'll be happy be- 
cause we're planning an issue in which 
we'll print their releases just as they 
sent them. 

The ensuing jollity may be shortlived 
because our readers and their benefac- 
tors will read them too - and see just 
what taurutic coprolitia is often made 
of technical news by non -technical 
PRactioneers. 

And when the law of defamation is 
changed we might even describe the 
odd press function as it really hap- 
pened. 

Like when the man told us six times 
that his cassette deck "was so simple 
even a child could use it". And how, two 
hours later - and in front of 50% of 
Oz's technical writers - he and his 
colleagues were still unable to de- 
monstrate even the simpler functions - on three identical units. And how he 
later cancelled several thousand dol- 
lars worth of advertising when we had 
the temerity to question the wisdom of 
it all. 

Or like the function we and four 
score engineering heavies attended 
recently - where two hours and ten 
minutes after kick-off, technicians 
were still frantically setting up the 
demo equipment. How the lengthy in- 
troductory speech was presented in 
Japanese to an astonished 100% 
-Australian-speaking audience. We 
might even be able to tell you more 

'about the audio presentation following 
that speech - how, throughout a de- 
monstration of the system's extended 
dynamic range a man was clearly visi- 
ble kneeling under the table winding 
the amplifier gain up and down in sync. 
And we are not kidding. 

There are in Australia about thirty or 
so good electronics PR people. Some 
of these work for the big organisations 
who know what it's all about anyway. 
Like Philips, HP, Rank etc. The remain- 
ing few are free-lance or work for 
agencies. And they are worth their 
weight in gold. 

But if you need PR and you don't 
employ one of those estimable 

'gentlepeople then for the sake of your 
name and our sanity do it yourself. It's 
inconceivable that you'd do it worse 
than many of the remainder. (Writs etc 
should be served on the writer - who 
was Collyn Rivers - Ed!). 
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AND IT'S ALL IN OUR COLOUR CATALOGUE 
The truth is, -JVC have always produced real hi-fi 

components and we believe this current range 

represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 

your appetite:- Quartz locked turntables with un- 

canny accuracy; Receivers/Amplifiers, some with 

built-in SEA Graphic Equaliser and DC, class A/B 

amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 
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speaker systems; Separate but matching JVC 

components designed to compliment one another, 
perfectly. And all this real hi-fi know-how is yours 

...merely for the asking. 

MI MI 1 
1 FREE OFFER 1 

.. 
I. 1. 

If you think they look different, 
wait till you've heard them! 

COLOUR HIFI CATALOGUE 

Just fill out this coupon and we'll fill you 
IIin on what's available and new in terms 

of JVC hi-fi entertainment...and it's all 

FREE! 

Name 

Address 

Postcode 

I am especially interested in... 

E Cassette Decks 

Matching Systems Amplifiers I 
E Speakers 
E Turntables 
E Receivers 

WT1323/ETI/79 I 

Just address your 
envelope to... 
JVC Hi -Fi Advisory 
Service, 
Post Office Box 307, it North Ryde, 

N.S.W. 2113 

L 111 EMI 

1 

the right choice 
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THE DIFFERENCE 
IS STAGGERING. 

oar. - 

- 

Technics Linear Phase speaker systems were designed to 
reproduce music that sounds as close as possible to the original. 
Through exhaustive research Technics engineers designed and 
built equipment to find out exactly how sound travels at different 
frequencies. Then oscilloscopes were used to shape the revolu- 
tionary "staggered" design of the separate wide -range speaker 
units, so the sound from each reaches you simultaneously. 
So far as listening pleasure is concerned linear phasing 
means pure musical reproduction with brilliance when 

For a National Technics catalogue, please write to: 
National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033. 

brilliance is needed and clarity in the softest as well as 
the loudest musical passages. 
Shown above is the SB-7000, Technic's best selling linear 
phase speaker, and the SB-007 system. This is an exact 
image of its famous big brother in terms of performance 
capabilities as much as appearance.. But around half the 
size ... and cost. So now true linear phase response can be 
enjoyed in a convenient, compact format. 
Technics linear phase speakers. A new experience in realism. 

.Technics 
hi-fi T78.19 


