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News Digest 
VDU Problems 
As if the UK didn't have enough indust- 
rial relations problems, already, the 
Amalgamated Union of Engineering 
Workers has issued a report on the health 
hazards of using VDUs (video display 
units). 

The fourteen guidelines set out in the 
report include regular eye tests (paid 
for by the employer), adjustable seating, 
darkened work areas and a maximum of 
four hours use per day, with 20 minutes 
rest every two hours. The report also 
recommends covering the unit with a 
glass/metal case to reduce `radiation' 
hazards. 

The union suggests that these points 
be negotiated with employers before 
VDUs are installed. 

Plutonium Cache 
Probably unknown to many Australians, 
for the last several years, a 500 g lump 
of plutonium metal has been buried at 
Maralinga, South Australia. 

The UK Ministry of Defence and the 
Australian government state that the 
UK will recover the metal, which the 
Australian government says has potential 
dangers, not from leakage but from 
misuse by terrorists. Plutonium is highly 
poisonous and the threat of misuse 
should send most governments into a 
flat spin. 

Maralinga was used by the British for 
nuclear weapons testing during the '50s 
and '60s. 

Throw Away That Dictionary! 
Has it happened at last -a computer 
that can translate human languages? A 
system developed by Weidner Com- 
munications Systems Inc. of California, 
has been demonstrated on Spanish - 
English translations at the 1979 con- 
vention of the American Translators 
Association. The system, it is claimed, 
can also handle Arabic, Dutch, French, 
German, Hebrew, Italian, Japanese, 
Portugese and Russian! 

Satellite TV 
Government decision to expand the TV 
transmission network by satellite has 
been reached after successful tests using 
a 30 m OTC antenna to send signals to 
an `Intelsat' satellite. The signals were 
picked up using a 5 m antenna with a 

low noise amplifier. 
The ground station used will be 

demonstrated at the DOMSAT 79 con- 
ference to be held at the National 
University .in Canberra on 20-23 

° February. 
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Squeak Squeak 
Could you look Mickey Mouse in the 
face every time you make a phone call? 

STC hopes so - they're planning to 
market a Mickey Mouse phone in Aust- 
ralia. It's a big seller in the United States 
and a market survey in this country has 
shown that most people do not see it as 
a "kiddie's item". Well - how many kids 
make phone calls, anyway? 

The device works like a normal phone 
but perhaps it might be possible to pro- 
duce one that goes `Squeak!' instead of 
ringing? 

P P 
Permanent 
magnet 

Reed 
relay 

Rotor 

Principle of brushless alternator 

Brushless Alternator 
A new magnetically boosted brushless 
alternator may solve problems of wear 
in jet aircraft. 

A second stator coil around the solid 
magnetic rotor boosts its field at a parti- 
cular point in the travel. This increases 
the mechanical drag and output voltage 
at that point. A fixed magnet on the 
shaft closes a reed switch to switch on 
the boost coil. 

TI Do It Again 
Texas Instruments are out to increase 
their lead in dynamic RAM technology 
with their announcement of the develop- 
ment of what they term the taper - 
isolated dynamic -gain RAM Pell. This 
design dispenses with the capacitor 
used to store charge in present dynamic 
RAM circuits, and instead stores bits 
by trapping charge in two regions within 
the transistor. The cell offers several 
advantages over previous designs: it 
requires simpler sense amplifiers, is 
smaller and easier to make since it has 
only one layer of polysilicon compared 
to three in older types, and can retain 
data without refresh for up to one 
minute compared to two ms. How long 
before we see the 256 K RAM? 

Video Disk Unit 
At last a commercial videodisk system 
has been released in the US, by 
Magnavox. The Magnavision system 
uses a laser to replay video information 
from a disk which resembles an audio 
record. According to Magnavox, the 
picture quality is better than that 
obtainable from current video recorders, 
and the software for the machine is 
attractively priced -a range of 200 
programmes is priced from $5.95 to 
$15.95. Pricing of the player itself is 
perhaps on the high side at $695 but it 
is said that this is some $300 below the 
manufacturing cost of the unit. 
Magnavox are obviously counting 
heavily on establishing a reputation by 
being first in the marketplace - if they 
sell the predicted 20 000 units in the 
first year, this represents a loss of some 
$6M, which parent company Philips 
(who supplied the technology) will not 
take lightly. 

Two types of disks are used in the 
system; a 30 -minute per side record 
which revolves at a constant 1800 rpm 
and a 60 -minute per side record which 
rotates at a variable angular velocity. 
An analogue representation is burned 
into pits in the record surface by a laser 
during manufacture (by MCA Inc) and 
is read out by a helium -neon laser. 

Electronic Phone 
In the US, recent policy changes by the 
FCC have paved the way for aggressive 
marketing of telephone equipment by 
rival manufacturers. For example, Bell 
Canada intends to sell a US$79.95 
telephone with no moving parts through 
telephone stores from April. The 
electronic mechanism features push- 
button dialling with an auto -repeat 
facility. 
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Ever since the invention of the recorded disc annoy- 
ing "clicks" and "pops" caused by scratches, static 
and imperfections have consistently disturbed the 
listening pleasure of music lovers. 

Now, SAE introduces the unique model 5000, an 
Impulse Noise Reduction System which eliminates 
those unwanted sounds with no adverse effect on 
the quality of the recorded material. This break- 
through in electronic circúitry is so demonstrably 

r 

99 

e 
effective that the SAE 5000 is destined to become an 
essential part of any sound system. 
The SAE 5000 is compact and sleek, built to SAE's 
exacting standards, and ready to enhance the per- 
formance of any system, from the standard receiver! 
turntable combination, to the most sophisticated 
audiophile components. 
SAE is proud to add the 5000 to their broad line of 
Components for the Connoisseur. 
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If your Hi -Fi dealer is out of stock contact the distributors. 

MI 000 

AUDIO ENGINEERS P/L 
342 Kent Street. 

SYDNEY 2000 N.S.W. 

AUDIO ENGINEERS (Vic.) 
2A Hill Street. 

THORNBURY 3071 Vic. 

AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 
5lACastlemaine Street. 

MILTON 4064 Old. 
33 Wittenoom Street. 

EAST PERTH 6000 W.A. 

AE136/FP 
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News Digest 

TI Have Personal Problems 

Texas Instruments are having problems 
getting US government clearance for 
the design of their new personal com- 
puter - they asked the FCC (Federal' 
Communications Commission) if they 
could have the RF modulator tested ' 

separately from the rest of the machine. 
This delay meant that its release was too 
late for the US Winter Consumer 
Electronics Show. 

Perhaps TI are being a bit too com- 
placent about the success of their 
machine - it is rumoured that they 
consider it so good that they won't have 
to compete for sales - who knows what 
might turn up on the market between 
now and its release? 

New Heat Pump Technique 
Yet another `solution looking for a 
problem', it seems. 

NASA have developed a heat pump 
using a magnetothermal material. 
The temperature of a block of 
gadolinium increases or decreases by 
10 to 20°C as a magnetic field is 
either applied or removed. 

A suggested use for the effect is in 
refrigeration - a block of the material 
is raised and lowered in a tube with a 
magnetic field at one end. 

What about a `clever' heat sink, 
though, with an embedded block of 
gadolinium to iron out power tran- 
sients? Any more ideas. 

SunSat Warning 
The US Department of Energy is plann- 
ing to select a design for solar power 
satellite this year - but a task force of 
the American Institute of Aeronautics 
and Astronautics has urged the Depart- 
ment to `go slow' and make thorough 
tests of all concepts before committing 
to a firm design. Calling the current 
plan `premature', the AIAA said that 
not enough is known about the inter- 
action of the proposed 2.45 GHz micro- 
wave power transmission link -with the 
ionosphere. 

Odds and Ends 
Hitachi have produced a colour TV which 
gives a picture after one second, without 
pre -heating. This is achieved by heating 
the cathode directly. 

A flexible PCB material called PPA 
(polyparabanic acid)could mean cheaper, 
thinner and lighter boards. The material 
was developed by Toshiba and will be 
marketed as 'TLF-600'. 

PRINTING DVM-700 

Printing DVM 

For applicatons where a voltage, rep- 
resenting perhaps a temperature, flow - 
rate or other slowly -changing variable, 
has to be displayed continuously and 
printed periodically, the DVM-700 may 
be the answer. 

The print period is presettable by 
means of thumb wheel switches from 
1 to 99 minutes and a negative voltage 
is indicated on the print-out by a change 
in colour. There is also the possibility of 

using the internal timer to initiate an 
external measurement cycle, such as a 
chromatography, and printing the result 
on receipt of a "ready" signal. 

The instrument's input impedance 
is 100 Meg and it will run off 115/220 
V at 50/60 Hz. The LED display is 
15 mm high. 

Further information from John 
Morris Pty Ltd, PO Box 80, Chatswood 
NSW 2067. Tel 407-0206. 

A surface acoustic wave (SAW) delay line 
with a 0.27% variation of delay time 
may be of use in TV sets for LC filter 
replacement. The variation is accom- 
plished by changing the magnetic field 
strength around the device. It was 
developed by Tokyo Institute of 
Technology. 

Severe paper shortage is hitting the US 
computing industry. This is due to 
strikes amongst west coast paper mill 
workers. 

The USSR will use PDP-8s instead of a 

Sperry Univac 1100/10 computer at the 
1980 Moscow Olympics. The sale of 
the latter machine was vetoed by the US 
Office of Exports. 

Australian Eagle Insurance Company 
has announced a new policy for elect- 
ronic equipment installations, including 
computers: 473 Bourke Street, 
Melbourne, Vic 3000. 

Ferranti are to set up a new company in 

Australia - Ferranti Computer Systems 
(Australia) Pty Ltd. Based in Sydney, 
the company will specialise in real-time 
computer applications in military and 
industrial fields. 

Computer Time Theft 
Two former college students have been 
found guilty in Alberta Supreme Court, 
Canada, of stealing telecommunications 
services in order to make unauthorised 
use of their campus mainframe com- 
puter. The Canadian federal criminal 
code does not have a section specifically 
dealing with theft of computer time, 
but the students were prosecuted under 
a section dealing with `theft of telecom- 
munications services' and received one 

. year suspended sentences. Their 
attorneys are considering an appeal to 
the Supreme Court of Canada in Ottawa. 

In a similar case in Berkeley, Calif- 
ornia, a 15 year old boy is charged with 
felony, vandalism and grand theft of 
200 hours of computer time worth an 
estimated US$10 000. The boy allegedly 
purchased a second-hand portable 
terminal and modem for $60 and used it 
to communicate with a network of six 
DEC PDP-11 computers at the nearby 
University of California computer centre. 

Soon after the boy started his activit- 
ities, the University system began to 
suffer an unusual amount of downtime. 
Data was inexplicably lost, and users 
were unable to run vital programs. 
Because of his age, the youth is expected 
to escape with little or no punishment. 
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TDK's Revolutionary New Product 
The HD -01 Head Demagnetizer 

Built into a Cassette Shell. 
ot,dto HEAD 

OC sHH-`201 DEMAGNETIZER 

F 

0111 

411TOK. 

Simply load the HD -01 into any 
a standard audio cassette and 
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cassette recorder as you would 
depress the `play' button. 

The HD -01 Head Demagnetizer was designed by 
any cassette deck, insuring crystal-clear, perfect 

The TDK HD -01 Head Demagnetizer features: 
A unique Cassette format, designed to insure complete compatibility with 
any cassette deck. 
Powerful de-gaussing circuit Instantly demagnetizes recorder heads the 
moment the play button is depressed. The above diagram depicts the 
oscillating waveform applied to the recorder heads, removing every trace 
of residual magnetism in only one second! 
A red 110 (light Emitting Diode) built into the HO -01 cassette shell will light 
up the moment your recorder heads have been completely demagnetized. 

The TDK HO -01 Head Demagnetizer ends forever the fuss and mystique 
surrounding the demagnetization process and is much easier to use than 
Conventional wand -type tools. Anyone can use the HD -01 and get perfect 
results every time. 
The TDK HD -01 Head Demagnetizer is completely self-contained, battery 
operated and portable. It can be taken anywhere and stored with your present 
audio cassettes. The TDK HD -01 is ideal for all types of cassette decks 
especially those with heads located in hard to get at places such as: 

- recorders with heads positioned in the front of the unit but which point to 
the rear. 

- those with 'pop up' loading mechanisms which can not be detached, thus 
making the heads almost inaccessible. 
cassette decks with heads positioned laterally with respect to cassette 
loading (car decks are good example of this type). - automatic loading machines. 

WHY IS DEMAGNETIZING SO IMPORTANT? 
TDK, in conjunction with many cassette deck manufacturers, recommend that 
cassette decks be maintained on a regular basis. Cleaning the heads, capstan and pinch rollers is one important aspect of that maintenance program. - 
Periodic demagnetizing, about every thirty hours of use, is the other. Failure to do so will cause a build-up residual magnetism on the heads, which can 
seriously affect tape and machine performance in the following critical areas: 
1. The noise level in the low and midrange frequencies is increased by S to 

7dB, thereby reducing the overall signal-to-noise ratio. 
2. Pre-recorded tapes can also be affected with midrange and high frequency 

distortion, as well as attenuation by as much as 2 to 6 dB, virtually 
eliminating any hopes for clear sound reproduction. 

-:-TCK® 

.- Fr.+ 

TDK for easy, convenient head demagnetization of 
recordings every time. 

The interaction of these factors will not only prevent both the tape deck and tape from displaying their true performance capabilities, but will severely limit the Dynamic Range properties of both, rendering pure sound reproduction an 
impossibility. 
The following comparison data clearly demonstrates the effect of residual 
magnetism on recorder heads in the areas of both Noise Level and Frequency 
Response. 

TECHNICAL DATA 
Major Components: 
Transistors (8) 
Diodes (2) 
LED (Light Emitting Diode) 

rnLQuLMcv 4t o4nSL 

á 

. r~ro- .,mn 

Power Supply - Control Section - Oscillation Section - Head Section 

Specifications: 
Maximum Magnetic Flux Density 
Oscillation Frequency 
Shape 

Battery for Power Supply 

200 Gauss 
630 Hz 
(External Dimensions) 
Conform to IEC Standards 
G-131.5 volt. Silver Oxide Battery (option) 

For additional information, direct all inquiries to: 

CONVOY INTERNATIONAL PTY. LTD. 
4 Dowling Street, Woolloomooloo, N.S.W. 2011 
Telephone: (02) 358-2088. Telex: AA23111 
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News Digest 
Crystal Contract 
NASA have given a $US 800 000 contract 
to Arthur D Little Inc. to develop a 

technological basis for crystal production 
in outer space. 

The study will consist primarily of 
an experiment for a 1982 Spacelab 
flight which will focus on the adverse 
effects of surface tension in the crystal - 
growing process. 

Applications for this sort of work 
include semi -conductor crystal 
manufacture. 

China Develops Satellite Launcher 
China has the capability to place a 
geosynchronous communications 
satellite by 1980. This comes with the 
development of the `Celestial' booster, 
which will enable high -altitude devices 
for civilian and military use to be 
launched. 

Electronic Mail 
The first public international electronic 
mail service, called `Expresspost' will 
start this year between the US,Argentina, 
France, Belgium, West Germany, Iran, 
the Netherlands and the UK. 

The service will cost about US$5 per 
page and will guarantee same -day 
delivery. The transmission is performed 
by scanning the printed matter optically 
and then digitising the resulting output. 
Transmission rate is about 1 sheet per 
minuted. 

Meanwhile, back in the US, the Postal 
Service is beginning tests on equipment 
that can transmit 600 pages per minute 
for US internal use. Also being tested is 

a machine which can receive at 300 pages 
per minute and put the pages into 
envelopes. 

The Postal Service is running into 
problems, though - powerful opponents 
in government circles have pointed out 
that regulations prevent the Service 
from venturing into electronic mail. 
They suggest that this potentially 
highly profitable operation be left to 
the private sector. 
Errata 
Simple Interpreter, January 1979 
The source listing in the centre of the 
article did not reproduce very well and 
can be difficult to follow. The major 
problem is that the 3E byte at 01 BD has 
printed as 3F which causes the `yes/no' 
jump logic always to act as `no' jump 
logic. 

On page 61, column one, line 13, 
should read as `... j, k, q, x, and z occur 
rarely'. 
Digital Stopwatch ETI 590 
This appeared on page 78 of the October 
78 issue. The error is in the circuit dia- 
gram, although the pcb Is correct. The 
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Auto Dialler 
A Sydney firm is now offering an 
LSI-based automatic telephone dialler. 

Called the Corona AD -7081/2, the 
device can hold up to 40 phone 
numbers of up to 20 digits each. The 
numbers are entered into the memory 
via the keypad and an automatically - 
recharged battery will keep the memory 
going for 24 hours during a power 
failure. 

Other features include a pause key 

o;cQon, a<<'1/4"o, 

ualiJ1 

which can be used to insert a set time 
delay at appropriate places in the 
number (ie after the exchange code) 
and an auto -repeat facility which will 
re -dial a given number if it is engaged. 

The device also incorporates a 
speaker which allows the user to 
monitor the state of the line without 
lifting his handset. 

Further details are available from 
Emona Enterprises,CBC Bank Building 
- Haymarket, Suite 208/661 George 
St., Sydney 2000. 

New Tape From BASF 
BASF have accompanied the release of 
their new Chromdioxide Super cassette 
with a bit of a lash against their 
competitor's products. 

Their literature includes these state- 
ments - "... contrary to wear rumours 
in competitive literature, all its (BASFs) 
research so far has proven the opposite 
is true" and "BASF reaffirms its belief 
in chromium dioxide as the ultimate 
cassette formulation". 

Could it be that the new 'chromium 
substitutes' such as TDKs SA and 
Maxell's UDXL-II are beginning to bite 
into the high -price end of the market? 

We have yet to see convincing evid- 
ence one way or the other on Cr02 
head wear - it's a difficult thing for 
anyone except a manufacturer to mea- 
sure - but both sides surely can't be right? 

Unitrex Calculator Contest 
The winner of January's competition 
was M Neill of Victoria, who produced 
one of the 48 possible answers (exclud- 
ing reflections and rotations). He also 
included the general form of the solution. 
The answer he gave was: 12, 13, 44, 6; 
7, 43, 16, 9; 14, 11, 5, 45; 42, 8, 10, 15. 

This month's problem can only be 
described as a cracker. 

XXX represents a three digit number. 
x and y are both less than ten. 

When operating in base x, 1452 + 

XXX = 2220. When operating in base y, 
1452 + XXX = 1776 (the year the 
Americans gained independence, by the 
way). What is XXX? 

Write your answer, your name and 
address on the back of an envelope, 
stamp it and put our address on the 
front: Unitrex Calculator Contest 
(March), ETI Magazine, 15 Boundary 
Street, Rushcutters Bay, NSW 2011. 
Closing date is Monday, 2 April 1979. 

connections from pins 5 and 6 of IC12 
which lead to IC8/3 and IC13/1 should 
instead be from pins 4 and 5 respectively. 
Similarly, pins 5 and 6 on IC13 should 
have been 4 and 5. 

ETI 490 Speech Compressor 
Some constructors of the Speech 
Compressor in our December issue have 
noticed an oscillation which causes the 
LED to flash at low input levels. The 
cause of this is an instability in the LED 
driver section of the LM324, (IC1/3). 
The cure is to place a 100n capacitor in 
parallel with R4 in the feedback of 

IC 1 /3. 

ETI 642 S-100 Static RAM Card 
On page 57 of the February '79 issue, 
two IC43s were incorrectly shown. The 
lower of the two is correct. The IC 
above and to the left of it is IC44, a 

74LS154. In the list of ICs at the top of 
the diagram, IC45 should be shown as a 

74LS175. 

ETI 134 True RMS Voltmeter 
In the August '77 issue, on pages 72 and 
73, the wrong values were shown for R4 
and R5. These should be: R4, 1k2; R5, 
15k. We apologise for the error. 

Electronics Today International - March 1979 9 



AWE MILANO 
IS QUALITY CB 
But don't take our word for ít. . 

"Comparisons on -air with our regular rig brought comments like: 
'B great', 'It's the better by far', 'Fabulous rig.' 

We feel that these comments are accurate and we had no option brit 
to rate this rig as excellent for both transmit and receive." 

"Generally, the rig behaved so well on air that we were left a little 
flabbergasted. We had become a little sceptical of AM rigs of late, but 
the MIDLAND 886 certainly changed that." 

Other specifications were also quite good and the excellent 
noise suppression highlighted the attention to detail that has made 
MIDLAND a well respected name in CB." 

CB ACTION No. 22 Page 30. 

MIDLAND 76A-886 

WAS $249.50 - 

NOW sI99.50 
************************** 

WHAT'S NEW? 
*************************. 
REAR WINDOW WIPER 

This is the NEW Dick Smith Wiper Kit - for the 
average car handyman this unit is easy to install. 
Has spacers to allow for different types of cars and 
comes complete with full scale permanent pattern 
and all instructions. 12V DC operation. Has auto- 
matic stop. Also ideal for 

.9s 
marine uses. s3 

Corm. completo with *witch . wiring etc. . A-8505 
************************** 

PROJECT CASE 
Great for mounting 
switches, pilot lights, 

H-2500 displays etc in your 
car. Complete 
with brackets, 
fixing screws, 
88 x 70 x 34mm 

KIT BUILDERS 
C? HOBBYISTS 
Ask for our FREE 
16 page colour kit 
catalogue next time 
you're in a Dick Smith 
Store - or drop us a 
line and we'll send 
you one. 

SOMETHING TO BUILD 
LED LEVEL METER 
Easy to build, just as easy to 
add on to your amplifier for a 
striking visual display of rela- 
tive power output. Get two - 

one for each 
channel! 

K-3370 $13.50 

MOVIE MIXER 
All the features you'd ever 
want to add 'pro sound to 
your movies. Auto fade, tone 
controls too. Also ideal as a 

conventional audio mixer. 

K-3492 S49.50 
ARE YOU GAME? 

Be the first on your street to own a 
home computer that enables you to 

use your own colour TV to play 
dozens of educational and ex- 

citing games. Play educational 
games (children can improve 
their maths), exciting games 

like Blackjack, Spitfire, 
Dragrace and many more. 

17 game cartridges to 
choose from at $24.50 each. 

Easy terms available to approved appli- 
cants. $29.00 deposit - 

$2.90 per week. 

BEST VALUE IN A HOME 
COMPUTER 

You've th 

$1,250). 

seen a rest, now 
here's the best. The Sorcerer eA. 
8k(basic)orl6k( 
Space. doesn't allow us to 
give full details... call into 
a Dick Smith store for a 

demonstration. You'll agree 
it was worth the wait) $995 
MONITOR X-1196 

Add this video monitor to your home computer. 
Yes, works with the Sorcerer, Tandy's TRS-80 
(Save a bundle buying our 
monitor!) Exclusive to Dickl $149.50 

i 

X-1190 

DESIGNING CIRCUITS? 
Here's the handiest breadboard you'll ever 
find. Components plug into positive conn- 
ections, major components such as pots, 
switches, etc mount on a front panel. Get 

rid of birds nests 
and costly mistakes. 

1t 
:sr HERE IT COMES. 

1 DICK'S NEW JUMBO CATALOGUE IS 
FREE}IN THE APRIL ISSUEZ OF ELECTRONICS AUSTRALIA - 



NOVELTY RADIOS QUICK! vERlEf FEW 
Li?T 

215mm 
long 
A-4305 

Just the gift for someone 
special! Or leave it around 7 - 

you're sure to have a great 
conversation píecel Twist to 

change stations - or adjust the 
volume by the knob. 

A real laugh! 

$9.95 
Know any male chauvinist 
pigs? Give him a MCP 
radio. Twist the tail for 
volume, tuning on his 
back. 
Earphones 
supplied. 

A-4310 

gov 

FREE POWER! 
Yes, it operates on solar power! w 
Plus in-built batteries for night 
operation. Watch has LCD 

(Liquid Crystal Display) with 
5 functions - hours, minutes, 
seconds, day and AM/PM. 
Complete with band, makes 
an ideal gift - or buy one for 
yourself. 

X-1040 $ 

NEW RESISTOR PACK 
WCen FANTASTIC BARGAIN 

14 Guaranteed over 200 
resistors, all preferred 

!Zgint;;N 
values within range 

1 ohm - 10 Megs, 
''A watt - all brand 

new and fully fy/ I guaranteed. Hurry! ` Limited Quantity. 

R-7015 
$3.00 

We thought we'd run out - 
but found a few more. Very 
few! Don't miss out. 1.2V, 

900mAH - less than half 
the normal 
price. 

S-3302 S1E°75 

VISITING THE EAST? 
Dick's new Hong Kong store 

is NOW OPEN! 
DUTY FREE PRICES - PLUS 

IN. AUSTRALIAN GUARANTEE'S 
Shop in confidence at Dick Smith Hong Kong! 

WATCH THIS SPACE 
AND FIND OUT WHAT YOU MISSED 

Each month all of our stores feature an out- 

standing special which is actually BELOW 

COST! N.B. Specials are strictly while store 

stocks last. Don't miss out! 

LAST MONTH: 

FREEZE IT - REFRIGERANT 
FOR $1.17 - NORMALLY $3.00 

SAVING $1.83 

STACK 'EM NEAT 
You know how much mag- 

azines cost these days. 
Protect your valuable 
investment with our de- 
luxe vinyl binders. Hold 
up to 12 issues each, 
takes most standard 
size magazines. (Even 
PLAYBOY!) 

DICK SMITH ELECTRONICS 
SYDNEY 

125 York Street, SYDNEY. Ph. 290.3377 

147 Hume Hwy, CHULLORA. Ph. 642 8922 

162 Pacific Hwy, GORE HILL. Ph. 439.5311 

30 Glose Street. PARRAMAT f A. Ph. 683 1133 

PARTS FOR 
NEW KITS 

6 DIGIT CLOCK IS.. Feb EAI 
Complete lore. ,ncluding rnarructlon. Co K.3495 319 75 

Use d6 mouybng bunko end betel GI 6.3194 33 60 
AC Moms adaptor Cat M.9514 35 95 

PUYMASTER AM/FM TUNER (See Nor/Dec (Al 
Complete lire. mclud,n9 lnnrucnons GI K3494 315950 
SEPARATE PARTS 
Pr..w,rad and Mooned toner module Cat F.4610 359 00 

Set of 4 PC bnrMs Cat 14-6357 19 75 

SIgnel strength Cat 0-2100 54 95 

Tuning meter . centre taro Cat 0-2095 34 95 

Most other .lectr00,0 pans fo, Iórs 1001.01.0 Mod. 

MODEL TRAIN CONTROLLER (See Oct EAl 

Not produced es a V, . ell pans e.Ml.ble from stock 
PCB only Co 68355 13 75 

ZIPPY Roe Cat 6.2752 53 05 

253055 Inmost., Cat 22145 30 95 

2N3053 trans.etor Cat Z-2130 3080 

FET INPUT AC.DC VOLTMETER (See Sept EAI 
Not produced as . tut - ell pans wettable Nom stock 
PC brood only Cat 11.8353 32 75 

t,nA MRA-656 boat meter Cat 0-2060 312 50 

F.bncne your own mater scale sumo th1 Scotchbf 
Pots.. 
6005 ela00. Scolcncel photo -Moscow .lumm,um Co M.5694 3600 
CA -3140 FET op -amp Cat Z-5417 52 50 

VARI WIPER Mk 2 (Se. Sept EA( 
Not produced as . 00 - moo pens a5a,l.ble from stock 
Rio. Cat 1.7125 54 00 

C106Y1 SCR Cat 2-4315 51 00 

25264610526461 umlunch00 C. 2.1786 31 20 

UPGRADED40/200MH, FRED COUNTER (See A.9 (Al 
means It 5.me anal. es preen.. K. Out new cpcoetrsry 

8n s Sauer to bud.. set op and 1 more 
n 

e .c 
counter Is 40MHt by .dd,ng a ungle95090 IC the 
r np. ,e bonded to 200MH2 

C4mp1.t. u,, for 40MHL roc Inetmcbon. Cat K3437 39950 
96990 IC ,0 8-1.nd range to 200M6, Car 2.5360 512 50 

SEPARATE PARTS 
PC bo.rd. Iset a two Mgn .uNn9 be.rdsl Cat 14.6346 50 50 

MC.I01 t6 IC (Mole dlnerntlal ampll6.rl CO Z-5415 51 95 

MM5389M IC loscdl.tor dwrd.n Co 2.5781 $2 50 
74C926 IC (4 dlgn counter] Cat 2-5414 56 50 

3 579545Mii, armlet (new low pnc.l Cal K-8031 5300 
LT.303 7 segment d..play Cat 2.4103 51 50 

`II oth. m to r Components are nor.I sck Imo . n d I a our 

PHOTO TACOOMETER (See Aug EA, 

AltóoW. we de not 0,0400. a lull kd for Mrs pmlecl. all 

Pens .r. normal Mock Imes .t .II o our noon 
PCB 10,]81 Co 9.6352 SI 80 

FPT 100 pnotolr.no.tor Gt 2.1950 32 00 

NEW 10 GAME TV GAME PIT ISee July (Al 
Complele ken Includr0g Instracbons Cat K3491 549 50 

SEPARATE PARTS 
PCB 100101 

Cat 94344 33 95 

Fully bull RS modulelso G. 0.6040 3300 
Fully bwh eodlo moduloor Cat K.6042 0.450 

AV.3.8600 IC Co 2.6e52 51500 

Many other PC boards for 
current magazine projects 
in stock. 

PLEASE NOTE: 
Because of supply problems 

with the IC in the TANK GAME 
kit, we have had to discontinue 

this kit from our range. 

O 
welcome here 

MELBOURNE 
399 Lonsdale Street, MELBOURNE. Ph. 67.9834 

656 Bridge Road, RICHMOND. Ph. 42 1614 

BRISBANE 166 Logan Road. BURANDA. Ph. 391 6233 

ADELAIDE 203 Wright Street, ADELAIDE ,Ph. 212 1962 

MAIL ORDERS P.O. Box 747, Crows Nest, N.S.W. 2065. Post and packing.extrá. Dealers across Australia. 

SHOPS OPEN 9AM to 5 30PM 
(Wortley 9AM 12 netted 

BRISBANE 1 2 Haw enhet 

Ally TERMS OF I E RED ARE TO 

APPROVE 0 APPLICANTS ONLY 

Many ben., a,ala61. han IM 
D9k Sltn,N E I.Utpntts Cernv..I 

GRACE BROS 
Brnadw.y . Bondi . CMhMYuod . IPoet pool 

Mnmda . Mt Dunn . 1.1,0nuna . Rn..land. 
and Watuu9ah Mau 

MAJOR DICK SMITH DEALERS: Listed below are the names and addresses of dealers who stock a large range of our products however we cannot guarantee 

that the dealers listed will have all items in stock and at the prices advertised. 

Brian Bambach Electronics 
Sound Components 
Elektron 2000 
GM Electronics 
Trilogy Elec. Supplies 
Crystal TV Rentals Pty Ltd 
Lfsmore K,t,onics I 

Langman's Sound Centre 
Sumner Electronics 

68 William St. Gosford NSW. Ph 24.7246 
78 Brisbane St Tamworth NSW Ph 66.1363 
44 Brown Road, Newcastle NSW. Ph 691 222 
99 Fn)maurice St, Wagga NSW Ph 21 3044 
40 Princes Hwy Fairy Meadow NSW Ph 83 1219 

66 Crystal St, Broken Hill NSW Ph 6897 
Magellan Si Ai Bruxne, Hwy Lfsmore NSW Ph 878 361 

Shop 15, Treasure Island, Colts Harbour Jetty NSW, Ph 521-570 
95 Mitchell Street, Bendigo VIC Ph 43 1977 

Cltcom Electronics 
ADS Electronics 
Advanced Electronics 
Aero Electronics 
Hutchesson's Comm. Centre 
Gawler CB Centre 
Altromcs 
Hocks TV Rentals 

Hopkins Arcade. West St, Mt Isa OLD. Ph 434.791 

312 Oxley Ave, Margate OLD. Ph 204-1276 
5a The Ouadrant. Launceston TAS. Ph 31.7075 
123a Bathurst St, Hobart TAS Ph 34 8232 

5 Et,,abeth St, Mt Gambier SA Ph 256404 
51 Hillier Road, Evanston SA. Ph 222.149 
105 Sterling St, Perth WA Ph 328.1599 
87 Hannan St, Kalgoorlie WA. Ph 211.906 

NOTE: Prices 6 stock availability could change between publication deadline & nn -Sale date due to circumstances beyond 

our Control. Please check with our stores for latest availability A. prices. 

AOACAZ7Q 
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WUHY-FM, Philadelphia, rates Stanton's 
8815 superior in every aspect! 

xorts~r 
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Disc Jockey, Stephen Brooks at the mike. 

Scanning Electron Beam Microscope photo of Stereo- 
hedron® stylus, 2000 times magnification; brackets point 
out wider contact area. 

l 

Fir 

9 

dY 

The Stanton 881S cartridge has been rated, worldwide, 
as the outstanding stereo cartridge of its time. So, it ought 
to be a rather delicate pick-up. Not so, says W.UHY ... out- 
standing National Public Radio FM Station which says: 
1) The 881S is rugged ... we back cue with no damage to the stylus. 
2) It has excellent flat frequency response. 
3) It handles high level complex music passages with com- plete freedom from mis -tracking. 
4) The 881S has the highest output compared to average high quality magnetic cartridges, plus it gives superior 

signal-to-noise ratio from the phono preamp. 
We are in total agreement with all of the above except, honestly, the 881S was not designed for back cueing. 
Stanton guarantees each 881S to meet its specifications within exacting limits. Whether your usage involves record- ing, broadcasting or home entertainment, your choice should be the choice of the professionals ... the Stanton 881S. 

And remember, you can't get the best out of your Stanton 
Cartridge unless you use a genuine Stanton Stylus. 

Sole Australian Distributors 

l ULERQYA IIVDUSTRIES ó 
.. L WA. Head Office:156 Railway Pde., Leederville 6007. Phone 381 2930. 

N.S.W. Office: 7 Jordan Rd., Wahroongah 2076. Phone 487 2543. 

12 
Electronics Today International - March 1979 



REVIEW: ISE 
PROGR ""ABLE 
The Sinclair Enterprise programmable calculator has just been introduced 

into this country from the UK. Does it compare in price and quality 

with US and Japanese units? 

WHEN REVIEWING something like a 

calculator, which after all depends very 

strongly for its appeal on its ease of 
use, it ís usually worthwhile to start 
with the ergonomics of the design - 
how it fits the user. 

The case of the Enterprise Program- 
mable is fairly attractive and just about 
the right size to be hand-held. The dis- 

play is a bit limited in viewing angle 

due to the use of integral lenses on the 

LEDs but is quite readable. There are 

also a couple of rubber feet to stop the 

machine sliding away from an energetic 
finger. 

The keys are nice and positive and 

well laid out and the on/off switch is in 

just the right place to be operated by 

the left thumb when the machine is 

hand-held. 
Getting into the battery compart- 

ment is a bit strange - the front of the 

calculator unclips, revealing not only 
the battery but also the key mechanisms. 
These seem to consist of a plastic 
button on a thin plastic hinge which is 

positioned over a flexed metal dome. 
Pushing the button down causes the 

dome to flex the other way, making 

contact with the pcb itself. 
A label in the battery compartment 

(which is situated above the display) 
warns the owner to use only alkaline 
batteries - why this should be impor- 
tant , we can't fathom. 

There is also a small 'earphone' type 
jack socket for an external power 
supply. All in all, it's an attractive 
unit. 

Functions 
As a normal scientific calculator, the 

Enterprise is about standard - it 
switches from fixed point to scientific 
notation automatically, although it dis- 

plays only five significant figures in 

the scientific mode (normally it dis- 

plays eight). The arithmetic accuracy 
is eight digits. 

There are two levels of brackets and 

seven memories - pressing "sto n" 

\\ 
M 

« 0 .` 4 ` 
..****Z 41P cE . « te,. ` ` 

b 
a 

-` w 

followed by a number from 0 to 6 will 
store a value in the relevant memory. 
Similarly, "rcl n" and "M + n" will 
affect the memory specified by the next 
keystroke. 

The calculator has the full set of 
scientific functions - sin, cos, tan, 
arcsin, arccos, arctan (all these work 
in degrees only, for some reason), ex, 

In, lox, log, yx, x2, NA, 1/x and a. 

It also has the facility to convert a 

value from degrees to radians or vice 

versa. 

Programming 
The calculator has a 79 -step program 
memory. Pressing the shift key twice 

puts it into the program mode. This 

means that the current step number 
and key code are displayed. 

The display codes may be prefixed 
by an F, indicating that the key was 

'shifted', 
The code numbers don't correspond 

to the key positions. It is traditional to 
link key code and key position in pro- 

grammables (ie 43 is the key in the 

fourth column, third row), but the lack 

of this feature can be fairly easily over- 

come by the use of a code/position table. 
A curious thing happens when the 

clear and clear entry keys are used in 

a program - it seems they both have 

the same code number. A bit of judicious 
button -pressing convinced us that they 
actually did the same thing! 

Electronics Today International - March 1979 
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For example: 
key display 
9 9 
+ 9 
5 5 
CorCE 9 
6 6 

15 - the same result with either key. 
The calculator does not have fully - 

merged key codes - only the shift key 
is incorporated ín the code. Functions 
like "arcsin" require two steps, as do 
all the memory functions. The "goto" 
function (which jumps to another part 
of the program) requires three steps, as 
does the "go if negative" function, 
which branches if the display shows 
a negative number. 

The other programming functions are 
"step" and "back", which move the 
current program position through the 
memory. The only program editing 
facility is the ability to overwrite current 
codes. 

The Enterprise is not the most com- 
prehensive of programmables, although 
probably adequate for most purposes. 

Accessories 
The calculator comes complete with a 
mains adapter, a carrying case, an 
instruction booklet and three books of 
programs. The package also includes an 
alkaline battery and a felt pen for 
writing programs with! The battery is 
a nice touch but the pen is perhaps a 
bit excessive. 

. 
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Above: The complete kit, including manuals 
and even a pent Below: The battery compart- ment, showing the key mechanisms. On next 
page: The programming manuals. 

The instruction booklet is com- 
prehensive and explains itself reasonably 
well. It assumes a moderate amount of 
prior knowledge - someone who 
doesn't know what a logarithm is won't 

n 

sJ 

have much use for the scientific 
functions anyway. 

The program library (containing over 
300 programs) is in three parts, each 
with a number of spare programming 
forms at the back (that's what the pen's 
fori). The programs are each on a 
separate page of the books, which are 
loose-leaf and can be rearranged to suit 
the user. 

The first volume contains general- 
purpose programs, such as a universal 
calendar, measurement units conversion 
routines and a series of games programs. 
It also includes business programs for 
calculation of discounted cash flows, 
mortgage repayments and the like. 

Also in the same volume are the 
statistical programs, including linear 
regression (line -fitting) and the chi - 
squared test amongst other things. 

The programs themselves are laid out 
in the form ofa table with the key used 
and the step number. This format would 
have been much more useful if it had 
included the key codes, allowing a 
check to be made on the program 
memory's contents after the program 
had been entered. 

The second volume is of mathem- 
atical programs. These include the 
hyperbolic functions, iteration routines 
and even such obscure things as coding 
functions. All of the programs look 
fairly efficient and are well documented. 

Volume three is a bit of a waste. It 
deals with physics, engineering and 
electronics. Basically, all that the 
author(s) have done is to dig out about 
a hundred commonly -used equations 
and put them down in the form of pro- 
grams. If the user knew the equations 

14 
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already, all he would have to do would 
be to enter them himself 'by ear'. If he 

didn't know the equations, seeing them 
ín program form wouldn't do him 
much good anyway. An example of 
this is a program to work out the 
radius of gyration of a straight rod - 
the equation is L2/12. 

One exception is a group of programs 

f:. -R Fr[.TiTíT 

PROGRAM LIBRARY 

Enterprise Programmable 

which give the Fourier coefficients of 
several common waveforms. Not a true 
fourier analysis, but possibly useful 

anyway. 
Most of the fun of a programmable 

is in generating programs rather than ín 

running someone else's anyway and so 

the program library is just an added 

attraction. 

MAT~EMATI v =--- RRwM IIBRAAv 

Enterpr,M 
emmab4. 

Summary 
The Enterprise is selling in this country 
for around $80. For what you get, 
that's quite a good buy. 

It's a bare -bones scientific programm- 
able - good enough to be useful in a lot 
of applications but having few frills. 
It would be ideal for an engineering 
student or a small business owner. 

The Enterprise Programmable is available from Emona Enterprises, Room 208, CBC Bank Building, 661 George St, Sydney 2000. 

Soldering printed circuits? 

300 
280\ I 

/320 

0 ,340 

- DCOL fl 

N._200 400 -~~.~ 
oC ... -, 

From your electronic parts supplier 
or enquire from 

ADCOLA PRODUCTS 
Melbourne, 848 3777. Sydney, 709 5293. 
Brisbane, 44 0131. Adelaide, 42 6655. 
Hobart, 34 2233. Launceston, 31 2511. 

Perth, 381 5500. 

A77A 

The Duotemp protects 
circuits and components 
at a cost far lower than 
soldering tools with 
automatic temperature 
control. 

Correct soldering temperature 
.for printed circuits. 
Fast heat -up and 
heat recovery. 
Power boost for 
long sequences 
or heavy 
joints. 

T ; DUOTEMP 
AVAILABLE IN 240V AC & 24V AC 

4/ 

THE PUSH BUTTON.. 
The Duotemp soldering tool 
will idle all day on half -wave 
AC without overheating. 
A touch of the button converts 
it to full wave, instantly 
doubling the thermal 
capacity. 

MODEL 030 
MODEL D50 
MODEL 065 

3mm tip 
5mm tip 
6.5mm tip 

Electronics Today International - March 1979 
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CALCULATORS 

from TEXAS INSTRUMENTS 

PC100A 
with 

TI -58/59 

T.I.-25 
T.I.-30 
T.I.-30 Student Pack 
S.R.-40 
T.I.-50 
T.I.-55 
T.I.-57 
T.I.-58 
T,1.-59 
T.I.-5050M 
Little Professor 
Data Man 
T.I. First watch 
T.I. Speak and Spell 
T.1. Spelling Bee 
T.I.-Business Analyst 
T.I.-Business Analyst 11 

T.I.-MBA 
T. I. Programmer 
T.I.-MM Money Manager 
PC -100A Printer 
T.I. 5025 H/held printer 
Library Modules for T.I.-58/59 
Blank Mag. Cards for T.I.-59 
Programming Forms - Pads 
TP-30250 (3 rolls of paper, PC100A) 

wV 

ROOM 208/661 GEORGE ST, SYDNEY. 
PH; 212-4815, 211-3038 

P.O. Box 188, COOGEE. NSW. 2034. 

Excl. Incl. 
S. Tax S. Tax 

$32.00 535.00 
19.00 20.50 
23.00 25.00 
28.00' 32.00 
36.00 40.00 
53.00 59.00 
74.00 85.10 

109.00 120.50 
247.00 275.00 
81.00 90.00 
16.00 17.90 
23.00 25.00 
20.00 22.00 
45.00 50.00 
28.00 31.00 
33.00 37.95 
39.50 43.00 
75.00 87.40 
53.00 59.00 
21.00 23.50 

213.00 236.00 
77.00 85.00 
31.00 35.00 
14.00 16.10 
2.20 2.80 

10.00 11.50 

SINCLAIR 
Enterprise 

-- Programmable! 

e Real computing power. 
e A comprehensive program 
library: General, Finance, . 

Statistics, Mathematics, 
Physics, Engineering and 
Electronics. 
(For more details see Sept. '78 
ETI) 

St. $69.50 Inc. 
S/Tax 

,,, ..,, 
r: 

$79.95 

THE ULTRASLIM 
NS 108 by National 
Semiconductor. For details see 
Sept. '78 ETI. 

Excl. a. A.A- Incl. c.ep- 
S/Tax fir-+ S/Tax ..p~ 

$40 $46 
BMC-1212PD, 12 Digit Display Printer Excl. 
S/Tax $108.70. Incl. S/Tax $125.00 

TRADE ENQUIRIES WELCOME 

DIGITAL MULTIMETERS 

Sinclair Digital Multimeters 
DM235 

f V C1! 

Exclusive Sinclair 
Only (plus 15 , 12 months guarantee! 

$130 sales tax) 
percent 

f 

FEATURES: 
e 314 digit resolutions Large, bright, wide angle LED display reading 
to ± 1999 e Automatic polarity selection a Industry standard 10M 
ohms Input impedances 0.5 percent of reading basic accuracy a Full 
multimeter facilities including AC current a Resistance 
measurement up to 20M ohms. a Direct reading of semi -conductor 
forward voltages at 5 different currents a Simple, unambiguous 
controls with readings always In volts, mA or k ohms. s Selection of 
all functions from a single input terminal pair a Automatic overrange 
indication Automatic decimal point placement a Operation from 
disposable or rechargeable cells, or from AC adapter/charger 
e Facility for battery condition test. 

Six functions In 26 ranges 
DC Volts -1 rnV to 1000V; AC Volts - lmV to 750V; DC 
Current - 1 uA to 1A; AC Current - 1 uA to 1A: 
Resistance -1 ohm to20 M ohms; Diode test -0.1 uA to 
1mA; 10M ohms Input Impedance. 

Reading rate: 214 per second 
Temperature coefficient: less than 0.05 degrees C of applicable 
accuracy specification. 
Dimensions: 10" x 5.8" x 1.6" (225 x 148 x 40mm) 
WelgM. Less than 114 lbs (640 gms) 
Sockets' Standard 4mm for reslkent plugs, '/.".(19mm) spacing , 

Power Requirements: four 'C' or R14.size disposable cells, or 
approved AC adaptor or Sinclair rechargeable cell pack 

Supplied Complete with test leads and prods, and 
operator's instruction manual 
Options NC adaptor/charger units for 
240V; Rechargeable battery pack; Eveready carrying 
case with neck strap and lead stowage 
compartment; 30kV High voltage probe. 

PDM35 
Onl $55 
(plus 15 percent S/T.) 

Now everyone can 
afford to own a 

digital multimeter 

A digital multimeter used to mean an expensive, bulky piece of 
equipment. The Sinclair PDM35 changes that. It's got all the 
functions and features you want in a digital multimeter, yet 
they're neatly packaged in a rugged but light pocket -sited 
case, ready to go anywhere. Features: 314 digit resolution 
reading to plus/minus 1999. Automatic polarity selection. 
10M ohm input impedance. Full multimeter facilities. Resolu- 
tion of I mV and 0.1nA. Semiconductor junction test facility. 1 

Percent of reading accuracy. Genuine pocket format. Ranges: 
DC volts; 1mV to 1000V. AC volts: 1V to 500V. DC current, 
1nA to 200mA. Resistance: 1 ohm to 20M ohms. Contents: 
PDM35; test leads with probes: owner's operating manual - protective carrying pouch. Power Requirements: 9 volt 
transistor radio battery or 9 volt approved AC adaptor. 

Exclusive Sinclair 
12 month guarantee! 

FOR PROMPT MAIL 
ORDER SERVICE! 

NEW! NEW! NEW! 

INTRODUCING THE 

SINCLAIR , 
DM350 
Introductory price only 

ExcluSine 
Sinclair $1.7( 0 Plus 15 percent SIT. 12 months 

guarantee! 

FEATURES: 

The DM350 is a laboratory quality digital multimeter. The 
-large LED display has an exceptionally wide viewing angle 
and a variable brightness control. Measures AC volts, DC 
volts, AC current, DC current, resistance and diode volts In 
a total of 34 ranges. Special features Include ultra wide 
current handling from luA up to 10 amps, and very high 
input Impedance on thé 2000mV range (in excess of 
1000 M ohm). The DM350 will operate from low cost dis- 
posable cells or from an optional AC adaptor. This adaptor 
also serves as a charger when the rechargeable battery pack 
Is fitted. Write or phone for further details. 

CORONA - AD7802 
AUTOMATIC TELEPHONE DIALLER 

Includes 40 memories. 
See ETI Jan '79. 

only S 325. (incl sales tax) 

NEW RELEASE: 
BIE Dictating Machines 8 Transcribers! 

DIGITAL AND 
WATCHES . QUARTZ ANALOGUE 

Gents, Ladies, Solar 
Chronographs, etc. 
QUARTZ ANALOGUE - 
NEUCHATEL, Swiss made. 
Check availability of all models 
before ordering. 

NOTE: For all goods; P&P, Int. $3,, NSW 52 (up to $50 
value) Int. $4, NSW $3 (up to 5100 value). Goods valued 
over $100 delivered by courier - freight paid by receiver. 

To: EMONA ENTERPRISES 
PO Box 188, Coogee, NSW. 2034. 

Please send me 

I am enclosing cheque money order 

or debit my Bankcard, Number 

Signature 

Name 

Address 

L_ 
P/code 
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What Is Equalization? 
A dictionary would tell you that to equalize is to make equal or uniform. 

Wally Parsons, ETI audio contributor, discusses. 

ALL MEN (and women) are said to be created equal, but they 

don't all stay that way. Some become fat, others thin, some 

tall, some short, some rich, others poor; in other words, some 

are more equal than others. And the same is true with audio 

electrical and acoustical signals. Sure, they start off okay; but 

as soon as a musician pushes a sound out of his horn and sends 

it hurtling to a microphone little gremlins start chewing at it as 

it makes its tortuous way through the air, into the microphone, 

the bewildering maze of wires and transistors, cutters, pickups, 

loudspeakers, listening room. Indeed, it often seems mirac- 

ulous that it emerges from all this as something even vaguely 

resembling the original. And then, of course, there is man, 

ever ready to show mother nature the errors of her ways, 

tinkering with this signal to make it conform to his own 

concept of perfection. 
Then, too, sound was never meant to be recorded; therefore 

we have no choice but to make our equipment conform to the 

nature of sound, because the laws of physics are definitely not 

going to change to suit our convenience, except possibly to do 

us mischief, as outlined in Murphy's Law. 

Okay then, what do we equalize, how do we equalize, and, 

for that matter, why do we equalize? 

Types Of Equalization 
Equalization can be divided into two basic types as regards 

function: Correctional, in which the purpose is to correct for 

faults in some part of the chain which produces deviations 

from flatness in frequency response, and Adaptive in which 

the response is deliberately caused to deviate from flat in order 

to improve the operating characteristic of some component in 

the chain, or to allow optimizing some other parameter, such 

as noise or distortion. 

Adaptive Equalization 
Several problems occur if we attempt to record or broadcast 

an audio signal and reproduce it with a flat characteristic from 

microphone to loudspeaker. As an example let us consil1er the 

case of atutter engraving a disc recording. If a constant voltage 

is applied to the cutter, this will translate as a constant velcoity 

of cutting stylus motion. Now, suppose we attempt to record a 

signal of 1000 Hz and at an amplitude such as to produce a 

stylus velocity of 10 cm/sec. One cycle will occur in 1 msec 

and will result in a stylus swing in each direction of 0.025 mm, 

that is, it will reach maximum displacement in one -quarter 

cycle which takes 0.25 msec. Now, if we record a signal of 

100 Hz at the same velocity, the amount of displacement will 

be TEN TIMES the 1000 Hz value, or 0.25 mm. 20 Hz would 

cause a swing of 1.25 mm. Now try to visualize this on a 

microgroove disc. To allow adequate spacing between grooves, 

even with no safety factor, would require spacing the grooves 

at least 2.5 mm apart. If we record over a total of 7 cm of the 

record surface at 33.3 rpm our maximum possible recording 

time would be just over 8 minutes. Remember, this assumes no 

guard space between grooves, which would easily cut this time 

in half, and assumes we can use the full 7 cm, which would be 

most unlikely for reasons beyond the scope of an article on 

equalization. It also assumes we can cut such an amplitude 

without running into formidable problems with the cutter, 

and that we can find a pickup which would trace such an 

amplitude. Remember, too, that 10 cm/sec is not that high a 

velocity. Clearly, some compromise must be made. 

This adaption consists of "equalizing" the recording system 

so that all frequencies below an agreed upon standard, namely 

500 Hz will be recorded at a constant amplitude rather than 

velocity. This results in an attenuation at the rate of 6 dB/ 

octave, and in actual practice this curve is modified at fre- 

quencies below about 80 Hz. 
Now, it just so happens that magnetic pickups are velocity 

responsive devices, that is they give equal output voltage for 

equal stylus velocity. Since our recording was made with con- 

stant amplitude below 500 Hz the velocity falls as frequency 

goes down, and if played back with a magnetic pickup the res - 

Fig. 1. Characteristics of phonograph recording and playback processes, 
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ponse will fall at the rate of 6dB/octave. Clearly, we must now 
equalize this response by introducing a response characteristic which increases at this rate as frequency is reduced. 

The reader who has been following this closely and who has 
some knowledge of noise (not the kind sometimes called "music", but the other kind) will realize by now that if we continue to record at a constant velocity as frequency rises 
above our 500 Hz turnover, eventually the point will be 
reached at which noise generated by surface irregularities in the recordinc will be equal ,to or greater than our signal. In addition, noise generated in the pre -amplifier will assume a high level in comparison to the signal. The reader will also realize that this does not have to be, since if we continue to record at a constant amplitude we can overcome this noise in much the same way as we did at lower frequencies, i.e.: in- 
crease response at the rate of 6 dB/octave as frequency rises. 
(this is just another way of describing a 6 dB/octave roll -off 
as frequency drops).. It will be appreciated that this could result in stylus velocities beyond the capabilities of the pick- up cartridge, and indeed this is one reason for the use of a modified constant amplitude characteristic: statistical dis- tribution of energy also alleviates some Of the potential pro- blems, which makes a fair amount of boost possible. 

Another example of this type of equalization is encoun- tered with magnetic tape. A completely loss -free system would show a playback response characteristic which rises at the rate of 6 dB/octave when the tape is recorded with constant flúx in the gap, which, in turn, is the result of constant current 
through the coils of the record head. However because of the tape and head characteristics the response will begin to level off and ultimately drop as frequency rises. The 6 dB/octave slope can be readily corrected (and is) by an appropriate low frequency boost circuit in the playback system, but the high end loss is primarily the result of tape self -demagnetization and playback head losses, with the tape loss characteristic playing a prominent part at lower speeds. This means that inherent tape noise will eventually swamp the signal so that we cannot restore in the playback equalizer, but must do so during recording. 

Unlike disc recording the amateur tape recordist is in a position to impose operating conditions during the recording process which conflict with the realities which we have been discussing. Increasing the signal level during the. recording process brings the risk of overloading the tape or requires a reduction of overall level which causes deterioration in signal/ noise ratio. Boosting response during playback also increases 

Fig. 2. Transfer characteristics of simple single pole RC high pass filter. 
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noise in the active region of the equalizer. As is so often the case in audio work, the end result is a compromise or, with luck, a fine balance between various conflicting requirements. At the present time it is not my intention to get too in- volved with equalization circuits; volumes have been written on individual aspects of equalization and doubtless more, will be written in the future. However, a brief examination of methods is useful in order to uhderstand the proper use of equipment. 
Fig. 2 shows a simple high-pass passive filter, having a first order, or 6 dB/octave slope, along with a normalised frequency and phase response curve. Fig. 3 shows its low-pass counter- part. In figs. 4a and 4b we see these circuits modified to provide low boost and high boost respectively. Notice that the low -boost circuit and its characteristic are derived from the low-pass circuit while the high -boost circuit and its character- istic are derived front the high-pass circuit. It is also clear that a low-pass and a high -cut characteristics are strictly speaking, the same thing, and a high-pass and low-cut are also equivalent. This has led to the mistaken belief which is often encountered even today that bass boost and treble cut are the same thing and vice -versa. An examination of the modified circuit used to provide actual boost immediately shows the fallacy of this notion. All equalisers attenuate all frequencies equally, except in the relatively narrow region in which boost or cut is required. 

Location Of Circuit 
The locatioh of an equalizer in a circuit usually involves the reconciliation of 'several conflicting elements, and is generally determined by the type of circuit (bass boost, treble boost, etc.) nominal signal level, and the operating band. 

Since a bass boost circuit involves considerable reduction in mid and high frequency level it is generally desirable to put most of the system gain before the equalizer in order that noise components may be attenuated along with signal. This is also true for high frequency attenuation. However, hum components would then be boosted along with signal; therefore, too much gain will require special attention to design aspects aimed at minimizing hum. Conversely, a high frequency boost circuit should be inserted early enough in the system as to raise signal above the noise of succeeding stages. 
Where signal level is fairly high, as with some high output magnetic pickups such as Decca and Empire, our greater con- cern is amplifier overload, particularly at high frequencies, in stages prior to the equalizer. 
If you're starting to get the idea that perhaps equalization, when combined with pre -amplification, can best be accom- plished when the equipment is designed for, and associated with, the components with which it is to be used, then you're right on target. Indeed, this is generally considered to be good practice in professional circles. Not only are tape equalizers incorporated into the tape machines with which they are to be used, but turntables may incorporate the required pre- amplifier/equalizer circuits. In over twenty years of audio work I have yet to comprehend the logic behind the common practice of building magnetic inputs into a control unit. But it helps to explain the differences often encountered between results published in equipment reviews and the users' own experience. 

Phase 

Before moving on to the subject of corrective, or selective 
equalization some attention should be paid to the matter of phase. Hundreds of dollars are, often spent on the construction or purchase of, for example, a phono preamp, and 'great atten- tion paid to noise, channel balance, overload, accuracy of 
equalization (to within 2 dB) and yet it is seldom realized that, 

18 
Electronics Today International - March 1979 



0CB 

u 

-.5 

-90 

AMPLITUDE 

rHASE SHIF1 

FREOUENCV 

, ,0 
201T RC 7Srti 31rAtr 

Fig. 3. Transfer characteristics of simple single pole RC low pass filter. 

in producing a stereo image, one of the three major factors in 
directional perception is relative phase. In addition, all matrixed 
4 -channel systems currently in use utilize a specified phase 
relationship between channels to encode and decode the 
additional channels. One common characteristic of all of the 
impressive demonstrations of quadraphony has been the use of 
very high quality components. Since equalizers are among the 
first functions to suffer in making economy cuts in domestic 
equipment, it's small wonder that quadraphony and even 
stereo reproduction in the home are often disappointing. 

How does this happen? Take another look at the phase and 
amplitude characteristics in figs 2 and 3. At the turnover fre- 
quency, that is the 3 dB down (or up) point, the phase angle 
has shifted 45° and reaches its ultimate 90° shift a decade 
away, which also corresponds to the 20 dB point. Now, if 
common 10% and 20% tolerance components are used in two 
different equalizers (example, each of a pair of stereo channels), 
the final curve may indeed we well within 1.5 to 2 dB tolerance 
in each channel, but if each yields a difference in phase over a 

broad frequency band of as little as 30° the difference between 
channels may vary anywhere from 0° to 60°. This is quite 
considerable in comparison with the 90° shift called for in 
the parameters of any quadraphonic system, even the Dynaco- 
Haffler passive ambience network. As for stereo perception, 
although there is much disagreement among authorities as to 
the ear's sensitivity to phase shift, much of this disagreement 
involves steady tone conditions and single channel reproduc- 
tion. When it comes to the perception of a synthesized stereo 
image as in present day 2 -channel systems, as little as 15° has 
been observed to have a profound effect on imaging, partic- 
ularly with regard to depth and elevation. In my own exper- 
iments I've been able to produce as much as 10 dB channel 
level difference with no serious effect on the stereo image 
óther than a shift in localization, and yet switching in a simple 
tone control circuit constructed of standard tolerance 'parts 
and with both channels nominally in the flat position will 
produce a subtle yet real change in image stability and solidity. 
The indication is quite clear: the precise matching of charac- 
teristics between channels is probably of even greater impor- 
tance than the absolute accuracy of characteristics. This means 
precision parts and the associated costs. 

Corrective Equalization 
This might also be described as "discretionary equalization", 
since it refers to alteration of response in a manner and to 
a degree completely at the discretion of the operator. In a 

very real sense the concept of "correct" is irrelevant here. 
Adjustment is in accordance with the ear's own concept 
of right and wrong. Accordingly, no hard and fast rules can be 
laid down nor can definite. "how to" instructions be given. 
However, most of the considerations already outlined apply 
here, so we may now proceed with an examination of the 
equipment and techniques available, secure in the knowledge 
that there is no such thing as magic, and that, rather than use 
technology to make things better, we can only use it to make 
things not as bad as they might be. 

Uses of Equalizers 
Discretionary equalization is used because either we don't 
think the sound we're getting is correct, or because; correct 
or not, we don't like it and want to make improvements or 
produce some special effects. It's something like the photo- 
grapher who uses a skylight filter to obtain a more realistic 
colour balance, and the one who uses a red filter to simulate 
a Martian landscape. Since recordings are made by human 
beings much of the time, who monitor through loud -speakers 
with their own characteristics in rooms with their own 
acoustics, and who apply their own judgement as to what the 
final sound should be like, it is not surprising that the, music 
lover or audiophile may be in disagreement with the producer 
from time to time. Perhaps you don't agree that the brasses 
needed a little extra bite by means of a 7 kHz boost, or you 
feel that the strings could have been brought more forward 
and made less disembodied by adding a little mid -range boost. 
Indeed, perhaps you don't mind a little structural noise of the 
concert hall, and feel that the producer sacrificed too much 
bass in order to suppress it. For this kind of correction you 
will want to use an "equalizer" or tone control of some kind 
to introduce the appropriate compensation. It may be 
sufficient to use a simple control circuit such as that outlined 
in figs. 5 and 6 to get some bass boost, or treble cut. But then 
there's no way for you to know the exact equalization used in 
the original recording, and even less chance thata simple circuit 
could duplicate its mirror image anyway, so at best you can 
still only adjust it until it sounds better. 

If this is not satisfactory, you might try using what is called 
a "Graphic Equalizer", so called because such a device normally 
uses slider controls side by side and their settings provide a 

graphic representation of the response characteristic achieved. 
With this device you have several controls each of which con- 
trols the response over a narrow range of frequencies. It may 
divide the spectrum into as few as five broad bands or as many 
as thirty odd very narrow bands. These provide very precise 
response control indeed, but you still can only adjust response 
until it sounds bight. Just like a simple tone control. 

Another type of device is known as a "Parametric Equalizer" 
because it varies the parameters which define a response 
characteristic, that is centre frequency, bandwidth, and degree 
of boost or attenuation. In general, such devices offer fewer 
choices than a graphic equalizer with regard to the number of 
centre frequencies which may be operated upon simultaneously. 
However, in actual use it is generally more flexible largely 
because of the ability to vary the bandwidth and to choose 
centre frequencies. In some types it is possible to operate on 
the same frequency band twice or to operate on two closely 
spaced frequencies and to combine characteristics to obtain a 

final response which is completely unobtainable with any 
other type of component. The parametric equalizer has been 
widely used in professional work, and is the type of equalizer 
normally found on each channel of a recording or broadcast 
production console. There aren't too many in commercial pro- 
duction for consumer use yet, but there is every reason to 
expect that increasing numbers will be offered to the audio- 
phile. For my money it is the preferred unit of choice for 
operating on the programme characteristics, provided it is not 
required to serve other functions. 
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KB05 FULLY ENCODED KEYBOARD 
Eliminates messy wiring between keyswitches 
and encoder. The KB05 is a full featured key- 
board kit fully encoded for all 128 ASCII 
characters. Based. on a design published in 
ELEKTOR November, 1978, it is an ideal low 
cost keyboard for microcomputer use. This 
clever design uses a single sided PCB to connect 
the switches and the encoder IC and few 
links are required. The kit includes 2 spare 
user definable keys and a metal mounting 
bracket to hold each switch accurately in 
place. The switches are supported on this 
bracket not on the PCB as with inferior designs. 
Spare mechanisms, cursor option and number 
pads are available. 
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KB05 encoded keyboard kit $84.00 
KB06 cursor option $4.95 
KB07 number pad $11.95 

EA2650 STARTERS KIT 
Described in EA May, 1978, this is an ideal 
project ideal for the beginner or educational 
applications. The kit comes complete with all 
instructions for assembling and running the 
2650 computer, all components including 
2650 microprocessor, PIPBUG ROM and 1K 
of RAM. The kit can be expanded to 4K and 
requires a serial terminal such as the EA LOW 
COST VDU detailed below. Sample programs 
are included for you to run and a cassette 
interface can' be readily added so that programs 
can be stored on low cost cassettes. 

New, expandable 
jj, J'i 2650 mini system 
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EA2650 starters kit $65.00 

EA LOW COST VDU SELLOUT! 
This low cost stand alone VDU was described 
in EA February, 1978. Accepts parallel ASCII 
input and produces 16 lines with 32 characters 
per line with onboard sync generation and 
video driver. Supplies direct video to a converted 
TV set or to an RF modulator if required. The 
kit includes sockets for the RAM and character 
generator IC's, all components plated thru PCB, 
and step by step instruction manual. 

EA VDU sellout (until stocks cleared) 
$75.00 save $22.501! 

All prices include sales tax and are subject to 
change without notice. Our full technical 
support and service backup is available on all 
these kits. 
Mail Orders: Box 355, P.O. Hornsby 2077. 
Please allow $2.00 towards post and packing. 

Applied Technology Pty. Ltd., 
la Pattison Ave., Waitara N.S.W. 
(9 to 5 Mon. to Sat.) 

DG640 VDU ON S-100 BUS 
A most professional unit for serious micro- 
computer users. Features 16 lines and 64 charac- 
ters (32 with strap select), upper and lower 
case with chunky graphics and full S-100 bus 
standard.. 
This is not a half kit! The DG640 kit includes: 

professional quality plated thru hole PCB 
with hard gold edge connector. 
all prime quality guaranteed components. 
sockets for all integrated circuits. 
12,000M/C crystal. 
comprehensive owners manual (54 pages) 
describing assembly, troubleshooting, and 
operating software for 2650,Z80,8080.61100. 
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DG640 kit $149.50 (PCB with manual $35.00) 

EUROCARD 2650 SINGLE BOARD 
EXPANDABLE 2650 COMPUTER 
This professionally engineered '2650 single 
board computer is the answer to all those who 
want a systematically expandable computer 
system. The DB1001 uses a simple E58 bus 
which is readily adapted to S100 and Z80 
bus requirements. The DB1001 uses the 2650A 
chip and has fully buffered address and data 
lines, on board 1K operating system in Eprom 
(PIPBUG SUPPLIED but easily reprogrammed), 
1K RAM and a crystal controlled clock on a 

top quality plated thru PCB with hard gold 
edge connector. Readily expanded on the E58 
bus for more memory, I/O and will accept 
floppy discs and high speed printer. The kit 
is supplied with all components, owners manual 
and full service backup. A conversion kit for 
the EA2650 is available. t / ;_1 '-i 
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DB1001 single board computer $135.00 

($35.00 PCB with manual) 
DB1001/EA2650 conversion kit $99.00 

DB1008 8K STATIC 2114 RAM 
A very useful add on memory module to 
support the DB1001 computer on the E58 
bus, this 8K RAM is fully buffered and has 
been arranged as 2 4K blocks with DIP switch 
address boundary selection. The kit is supplied 
with all 'components, sockets for all memory 
IC's and a plated thru PCB with hard gold edge 
connectors and full instruction manual. 
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EPS100 ECONOMY POWER SUPPLY 
This popular modular power supply kit is ideal 
for use with micros. Based on the EA "BRUTE" 
power supply. the EPS100 supplies 5V @10A 
regulated, +,- 12V @1 A regulated as well as 
unregulated 8V,+/ -16V for the S100 BUS. The 
module includes anon board heatsink which 
must be mounted on a suitable metal case for 
adequate heatsinking. 
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EPS100 power supply kit $60.00 

ET1632 UART/BAUD RATE GEN- 
ERATOR 
Converts serial to parallel and parallel to serial. 
This low 'cost baud rate generator can be set 
for any speed from 50 to 9600 BAUD (con- 
tinuously adjustable with multi turn trimpot) 
and can be set for 5 to 8 bits per character with 
1 or 2 length stop bits. Requires +5V, -12V. 
and kit includes all components and 40 pin 
socket. 

632U with full instructions $18.50 

ETI 630 HEX ENCODER/DISPLAY 
This simple kit includes a pair of 4 bit encoder/ 
latches driving large .5" digits to display the 
HEX equivalent. of any 8 bit data word. Ideal 
for troubleshooting and also programming in 
machine code. 

ET1630 HEX DISPLAY $14.50 

SECI CASSETTE INTERFACE 
This reliable unit is easily aligned without a 

CRO and is KANSAS CITY STANDARD 
useable up to 1200 Baud. The SECI uses top 
quality multiturn trimpots for accurate long- 
term timing adjustments and is supplied with 
the clock preset to 4800 .Hz. A computer 
generated test tape is included so that you can 
readily check the operation at any time. Con- 
nects directly to a low cost tape recorder and 
has TTL level input/output for connection to 
the microprocessor. Requires +5V and provision 
for optional regulator has been made on the 
PCB. 

SECT Cassette interface kit $24.50 

DB1048 4/8K ROM BOARD WITH 
HIGH SPEED CASSETTE INTERFACE 
This card supports the DB1001 on the E58 bus 
and has provision for 2708 or 2716' EPROMS. 
Included on the board is a software controlled 
cassette interface (300 characters/sec!) con- 
trolling twotape recorders with full file handling. 
The DB1048 is supplied with a preprogrammed 
EPROM with the tape interface software, a 
utility tape with useful routines, all components, 
plated thru PSB and owners manual. 
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DB1008 8K memory kit S175.00 
($35.00 PCB with manual) DB1048 ROM Board/Cassette interface $130.00 
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The graphic equalizer is probably more familiar to the 
amateur, since it's been around much longer and several such 
units have been published as construction articles (See ETI 
June 1977). The great virtue of this unit especially the 1/3 
octave type lies in its ability to notch out or boost one or 

more very narrow bands of frequencies, making it especially 
useful in compensating for the irregularities of such compon- 
ents as pickups (R IAA Equalized), loudspeakers, and room 

FREQUENCY 

Fig. 4b. High boost circuit and response curve. 

FREQUENCY 

Fig. 4a. Low boost circuit and response curve. 
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Fig. 5. Typical tone control circuit. 
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Fig. 6. Range of boost and 
cut action available from 
"treble" and 'bass" 
controls. 

acoustics. Indeed one of its earliest and still common applic- 
ations among professionals is in equalizing control room/ 
speaker systems. For this purpose, the speakers are each fed 
with pink noise and the response measured via a calibrated 
microphone and a real time analyser or other means of measur- 
ing response characteristics. The graphic equalizer is inserted 
in the speaker channel before the power amplifier and adjusted 
until the desired response (usually flat) is achieved. This pro- 
cedure is then repeated for each speaker in the system. It 
should be noted that the response is valid only for the location 
of the measuring microphone and for the exact acoustical con- 
ditions which exist at the measurement. 

Two problems arise here, especially for the amateur audio- 
phile. To begin with the previously referred to phase problem 
can impair the system imaging characteristics. On the other 
hand it may improve a characteristic which was already 
deficient because of the phase shifts inherent in the previously 
uncorrected irregularities. In other words, the assets may 
exceed the liabilities, both in qualitative and quantitative 
terms. That's what I mean by an inability to lay down hard 
and fast rules. 

The second problem is more serious. After purchasing or 
building such an equalizer, especially the graphic type, there 
is the temptation to use it to correct faults in what is actually 
a poorly designed system. I can recall one enthusiast who built 
such a unit from a kit and installed it in a system which was 
little more than junk. Aside from sounding terrible, it also 
burned out speakers and destroyed an output transistor. 

Why? Well, take a look at fig. 8 which is the representative 
response and impedance curve which might be expected of a 

small bookshelf speaker of the sort which promises to out- 
perform speakers three times its size and sellingfor ten times 
the price. Although it may boast a response down to 30 Hz, 
its response at that frequency is down a good 20 dB, and its 
impedance is equal to the voice coil resistance, around 6 ohms. 
Now, to flatten the response of such a speaker requires a 

power increase of 100 times. If, in order to operate at high 
sound levels, it requires 10 watts of power in its mid -range, 
1000 watts would be required. That's quite a lot to demand of 
a 60 watt amplifier whose ratings are already optimistic, to say 
nothing of what such power would do to the poor little 
speaker. Actually, most such equalisers only offer about 12 dB 
of boost, bút if this is combined with a so-called loudness con- 
trol, it's easy to see the kind of abuse possible. 

Another point worth considering is that if you use the 
control to correct for the equipment faults, you can't use it for 
programme correction at the same time. If you have 10 dB 
boost available and you use it all for boosting speaker response, 
you have nothing left over for programme correction. And the 
amount of boost available is a function of the equalizer and 
power amplifier reserve plus speaker handling capacity. 

Another consideration is energy distribution. A common 
assumption is that power levels tend to be about the same at 
all frequencies. This is not true; as is demonstrated in fig. 9, 
an energy distribution curve averaged from the results of a 

variety of studies. It shows that the largest amount of energy 
in orchestral music is concentrated in the range between about 
100 Hz and 500 Hz dropping off rapidly above and more 
gradually below this band. It should also be remembered that 
500 Hz is a common cross -over frequency in 3 -way speakers 
and that with a current trend away from constant resistance 
networks, many such speakers exhibit high impedances and 
considerable reactive components in this region, which 
imposes severe limitations on the power capabilities of many 
amplifiers. This, in turn, limits the usefulness of many equal- 
izers in this region, especially in the boost mode, where the 
result is often high distortion and damaged equipment. With a 

great deal of hard rock, electronic and synthesizer music high 
frequency energy tends to be considerably greater than with 
orchestral music. Now, the tweeter of a 60 watt speaker system 
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may be capable of handling typically from 5 to 10 watts of 
actual power. This is reasonable enough in relationship to the 
orchestral distribution curve, but an excessive boost in the 
region handled by the tweeter carries with it the distinct 
possibility of requiring it to handle anything up to the full 
output of the amplifier, which may be 60 watts or more. 
Further, if the tweeter level is padded down (with an L -Pad, 
I hope) to match the other drivers, this might save them, but 
much of this power is then dissipated in the pads, and may 
exceed their ratings. 

Then there's the tape recorder. Remember the high fre- 
quency boost in the record mode? Well that uses up part of 
the headroom available. You now have the same problem as 
with speakers. 

Add one final word about high frequency boost. Every 
phonograph pickup has limitations to its trackability. And 
when it does mistrack it can generate very large high frequency 
components, which is one reason why it sounds so bad. More- 
over groove damage also results, and even if the damaged 
groove is later tracked with a better pickup there are still quite 
a lot of extraneous high frequency "garbage" signals generated. 
If you boost the component signals along with the desired 
signal, the rest of your equipment doesn't know the difference 
and will react in the various ways already outlined. 

Circuit Location 
The same considerations apply as were outlined with regard to 
adaptive equalizers; locate at a high enough point in the 
system to avoid overload problems without boosting noise, 
and still be functional. Most commercial control units provide 
a recording output and a monitor return just before the 
volume control which effectively bypasses all controls includ- 
ing volume and tone, which are used only for monitoring. 
Installing a graphic or parametric equalizer at this point 
usually is the most satisfactory as it can then be used for 
recording and for listening. In general, the most useful point is 
at the same level as is used for switching. However, if the 
device is used to correct for speaker/room acoustics the more 
logical location is immediately before the power amplifier. 
Unfortunately, this cannot be done with most receivers or 
integrated amps without opening and modifying the unit, And 
this is a good argument for the use of separates. But that's 
another story. 

Conclusion 
At this point the reader might well wonder what useful 
purpose is served by these equalizers. In many instances they 
do more harm than good, but this is largely the result of using 
them as a substitute for good design. If the performance level 
sought requires the use of a large Klipschhorn, get a Klipschorn, 
not a $99.95 super compact speaker special and a magic box. 
It won't do the job. DO pay attention to the acoustics of the 
room and the proper placement of a well designed speaker 
driven by a suitable amplifier. And DO use pickups and other 
equipment of appropriate quality. Then select the appropriate 
equalizer if you have use for one, and use it to deal with lesser 
acoustic problems or to make small alterations to programme 
quality. 

In light of this the reader may be interested to know that 
my own system uses no equalizers of the discretionary type. 
A set of large transmission line speakers in a properly treated 
room provides high level performance through the full audible 
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Fig. 8. Typical performance 
characteristics of low price 
small size (and high hype) 
loudspeaker example. 

Fig. 9. Energy distribution 
graph for various types of 
music. 
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range with imaging matched by only a very few professional 
systems. Phono preamps are matched to their own Stanton and 
Shure pickups each on its own turntable, and are not inter- 
changed. The only need for additional equalization occurs 
occasionally when taping radio and TV broadcasts and 78 rpm 
discs. Under those conditions a fixed equalizer is designed and 
inserted in the line. So far the only real problem encountered 
is with a particular recording. in which a phaser is used in 
derived quadraphonics - it sweeps the signal around the room 
and -drives the cats crazy. 
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INTERNATIONAL 
4600 SYNTHESIZER 
This superb studio quality synthesizer offers unlimited 
flexibility. It utilises a 484 point patchboard for rapid prog- 
ramming. Also features the 'Fairlight' digital keyboard. 

COMPLETE KIT $916.50 
$1054 

Also available in sections. 

tax tree 

tax paid 

For more information on the above kits 
please send two 20c stamps. 

SOUND BRIEFS 

Stereo TV Sound 

Baby AR -9 

Cop This 

Strathearn Out 
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`Clef' String Ensemble 
The new Clef' Ensemble offers features and per- 
formance normally only found on much more ex- 
pensive units. 

Split keyboard facility. 
4 voices on upper keyboard. 
3 pre-sets on lower keyboard 
Variable attack and delay. 
Foot controlled swell pedal. 

jucar 

COMPLETE KIT $344 TAX 
FREE 

S395 TAX PAID 

PO Box K39, Haymarket. 
2000. 405 Sussex Street, Tel: 
211-5077. 

Several Japanese TV manufacturers are currently preparing models incorporating 
stereo sound; meanwhile the USA's AT&T has applied for Federal Communications 
Commission permission to provide stereo transmitting and receiving equipment to 
domestic TV stations. The company recently introduced a new transmission system 

extending the normal TV audio bandwidth (of 5 kHz) to 15 kHz. 

Acoustic Research has released a less expensive version of the AR -9. The new and 

smaller model - known as the AR -90 -uses the same three upper -range drivers however 

instead of the AR -9's 300 mm base driver the AR -90 uses a 255 mm unit. 

Heard about the Western Australian dealer who had the CIB after him following his 

advertising a couple of TEAC decks at give-away prices. 
He was such a good salesman that not only were the police convinced there was 

no skull-duggery (in fact they'd been imported from Singapore) but one of the CIB 

officers returned the next day - and bought a complete system! 

Belfast's Strathearn Audio is no more. The company had previously been financed 

by the British Government despite withdrawal of support by the Northern Ireland 

Development Agency: According to Hansard, no less than 16 million pounds has 

been injected into the ailing company. 
Although Strathearn won a recent design award, their earlier designs have long 

since been overtaken by their competitors. 
We understand that the Strathearn factory may be taken over by AIWA. 

Our condolences to AGS Electronics who were appointed sole Australian distributor 

for Strathearn last month! 
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SYM1 
A FRONT RUNNING 
WINNER IN1OP 
COMA. 
A SURE STARTER SIRED BY KIM 
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A sure starter in performance. In quality. In availability. 
OEMs, educators, engineers, hobbyists, students, industrial 
users: Our Versatile Interface Module, SYM-1, is a fully 
assembled, true tested and warranted microcomputer 
board that's a single -board computer, complete with 
keyboard and display. All you do is provide a +5V power 
supply and SYM-1 gives you the rest. 

Key features include: 
Hardware compatibility with KIM -1 (MOS Technology) 
products. 
Standard interfaces include audio cassette with remote 
control; both 8 bytes/second (KIM) and 185 
bytes/second (SYM-1) cassette formats: TTY and RS232; 
system expansion bus; TV/KB expansion board 
interface; four 1/0 buffers; and an oscilloscope 
single -line display. 
28 double function keypad with audio response. 
4K byte ROM resident SUPERMON monitor including over 
30 standard monitor functions and user expandable. 
Three ROM/EPROM expansion sockets for up to 24K 
bytes total programme size. 
1K bytes 2114 static RAM, expandable to 4K bytes 
on -board and more off -board. 
501/0 lines expandable to 70. 
Single +5V power requirements. 

Price $275 + Tax = $316.25 

S`=1 _, _-,11--- = 

11)1 

at 

!G 

KTM2 
SURE TO 
GIVE YOU A GREAT 
RUN FORYOUR 
MONEY 

. 

~` / ! ,o 1 ' :lo 
I 

s i d- 
: 

S' . i 1, 1 , 
17/4-1 (ñ 71 (V¡ tul .o v , .51._) O © D / 6 M J K l -- I +: .. 

`^ Z X N M , s f - .¡ .. ' o 

-r 

INTERFACE CARD WITH ASCII 
KEYBOARD AND NUMERIC PAD. 
Price $350 + Tax = $386.75 ---- 
BASi 
WELL PLACED IN 
THISCOMP A 

8K ROM BASIC INTERPRETER 
Price $150 + Tax = $166.50 

' -- 

II 

: 

9JI' 

I 

._.111/1.41.~/....% 1 

I 

1 

Í 

24 
Electronics Today International - March 1979 



When you're ready for more 
we won't let you down! 

SYM-1 CAN GROW AS YOUR GROW. It's the system to BUILD -ON. 

it Expansion features that are planned: 
KTM-2 Interface Card with ASCII Keyboard and Numeric Pad (Now) 

BAS -1-8K ROM BASIC Interpreter (Now) 
Resident Assembler/Editor (March '79) 
Port Expansion Kit (Available now) 
RAM Expansion Kit (Available now) 

You Liked KIM' You Will Love SYM 
SYM-1 PROVIDES YOU WITH ON -BOARD EXPANSION. The printed circuit board includes in its 

layout the capability to add additional ROM, PROM, RAM, or Peripheral Ports when you require 

them. SYM-1 doesn't require you to build up wire -wrap boards to use these options. SYM-1 option 

chips are merely plugged into the basic unit to give you the added capability you require. The 

system is neatly configured and you won't have to have a "rat's nest of wires" hanging ott the 

'Ijr basic board. We have maintained KIM' hardware compatibility. Our boards will plug into any KIM' 

and card cage. 

We've Put More In Our Software! 
We have enhanced software as well as hardware. The software has simplified the user interface. 

Our standcard SYM-1 system can be programmed EITHER in machine language for those users 

wishing to gain an in-depth understanding of microprocessor operations, or can be loaded with 

object code developed on a cross -assembler resident on another system. For those users who 

want to develop in assembly language directly on SYM-1 our optional RESIDENT 

ASSEMBLER/EDITOR can be purchased and plugged into the ROM/PROM expansion sockets 

ALREADY PROVIDED. 

Similarly, those users wishing to develop in a higher level language can purchase BASIC 8K ROM 

(no complex loading from disc or cassette) and does not need RAM memory. 

Monitor status is easily accessible, and our monitor gives the keypad user the same full functional 

capability of the TTY user. 
eIM is a product of MOS Technology. 

Other Software Enhancements Include: 
Write Protect of Selectable Memory Areas 

Byte Search Capability 
Decimal Point Prompting on Hex Display 

User Expandable Monitor Program 
Break Function to Halt Program 
Programmable/Debug/On-Oft 
Programmable Single -Step 
Software Breakpoint Feature. 

SYM Is a Versatile Computer Tool 
WHAT YOU BUY IS NOT ALL YOU GETI 

Future growth and expansion is a key requirement in any system and such growth has been 

SYM-1 Block Diagram 

AVAILABLE AT YOUR NEAREST 

SIIC®N VALLEY MICRO BRANCH 
NEW SOUTH WALES 
Silicon Valley 
23 Chandos St., St. Leonardo 
Tel: (02) 439 2965 

QUEENSLAND 
Silicon Valley 
22 Ross St., Newstead. 
Tel (07) 52 1339 

VICTORIA 
Silicon Valley 
380 Bridge Rd., Richmond. 
Tel: (03) 4294700 

SOUTH AUSTRALIA 
Silicon Valley 
170 Slurt St., Adelaide. 

Tel: (08) 51 4080 

NEW ZEALAND 
Silicon Valley 
7-9 Kirk St.. Grey Lynn, Auckland. 

Tel 76 1169 

DON'T FORGET OUR FAST EFFICIENT 
MAIL ORDER SERVICE 

MAILORDER P.O. BOX 898, 
2 65. PHONE (2)439 2965. 

N.S.W. 

designed into SYM-1. Unl'ke any other systems which you 

SYM-1 GROWS WITH YOU. 

You can store your programs in the 1K Static RAM and debug by simply using the single-step 

feature on the keypad. User Static RAM is easily expandable to 41( SRAM on -board the basic unit. 

The I/O lines which are available to control your custom applications can be expanded via an 

additional socket provided for SYNERTEK's Versatile Interface Adapter SY6522. 

Connector sockets have also been provided to our optional CRT-TV/KB Interface Card, which 

includes an ASCII Keyboard. This card will enable any home CRT monitor or TV to be turned into a 

versatile video terminal, with the addition of a standard RF adapter supplied by the user. 

Using SYM-1 
STAND-ALONE MICROCOMPUTER: With the addition of a user -provided 5 -volt power supply the 

SYM-1 becomes a functional stand-alone microcomputer development system. In this 

configuration the user can select any memory addresses, read/modify data and execute or 

single-step through programs. 
AUDIO TAPE CASSETTE: By providing an audio cassette the user gains low-cost File Capability 

and External Memory Store. The SYM-1 user can Create Files, Block Data into Records on tape 

from SYM-1 memory, Read Data Records from tape into Memory. A remote control feature has 

been added. The audio cassette feature can operate in two speed modes: 

1.8 Bytes/sec KIM -compatible 
2. High -Speed 185 Bytes/sec Mode. 

TELEPRINTER INTERFACE: The standard 20mA Teleprinter interface allows for the easy installation 

of a Model 33 Teletype. The user can now LIST programs and maintain permanent records of 

user's data. The use of the full Alpha -Numeric keyboard expands the character set available to the 

user. The paper tape reader/punch options allow the user alternative methods for storing 

programs and data. The SYM-1 AUTOMATICALLY ADJUST FOR A VARIETY OF BAUD RATES. 

TV/KB Interlace Option 
With the addition of our TV/KB Interface option board, plus a standard RF Adapter the SYM-1 

becomes a complete computer system, with your TV or CRT monitor used as a video display 

terminal. The full alpha -numeric keyboard available on the TV Interface card has the same 

capability found in larger and more expensive computer systems. 

Reliability in SYM-1 
SYM-1 incorporates the tried and tested SY6502 8 -bit microprocessor. This "micro" with its 

powerful architecture has been incorporated into a multitude of system types. It has been used 

extensively on TV GAMES where reliability is a must. The powerful COMBO's and VIA's (SY6532 

and SY6522) RAM's (SY2114) and ROM's (SY2332) have all been extensively used and proven in 

the field. 

"discard" once you've mastered them 

THESE RESELLERS WILL GIVE YOU THE TIP 
NEW SOUTH WALES 
Electronic Distributors 
Shop 4, PO Arcade. Joyce Street, Pendle Hill. 
Tel (02) 636 6566 
Pre Pak Electronics 
718 Parramatta Road, Croydon. 
Tel: (02) 797 6144 

Madlenk Lighting & Electronics 
Shop 5, 246 Princes Highway, Dapto. 
Tel: (042) 61 1785 

Applied Technology P/L 

109-1t1 Hunter Street. Hornsby. 
Tel; (02) 476 4758 

IeElectronics 
84 Ramsay Street. Habertield. 

Tel: (02) 799 3331 

Kit -Set: 
657 Pdtwater Road. Dee Why. 
Tel. (02) 982 7500 

Rendell Research 
Ringwood Road, 
Exeter. (Muss Vale) 

Sera 11 Appliance Centre 
107 George Street, Bathurst. 
Tel (063) 31 1356 

Radcom 
105 Eldridge Rd Bankstown 
Tel: 02 709 4706 . 

A.C.T. 
Oslcom 

29 Colbee Court, Philip. 
Tel: (0621 82 3581 

QUEENSLAND 
Kit Sets 

293 St. Paull Terrace, Fortitude Valley. 
Tel: (07) 52 8391 

Hunts Electronics 
P.O. Box 546, Toowoomba. 
Tel: (076) 32 9677 

TeoAnito on 

63 Grange Street, Bundaberg. 

Southport Electronics Shop 

9 Young Street, Southport. 
Tel (075) 32 3632 

VICTORIA: 
Rod Irving Electronics 
499 High Street, Northcote. 
Tel (031 489 8131 

Stewart Electronics 
2406 Huntingdale Road. Huntngdale. 
Tel (03) 543 3910 

South West Electronics 
119 Hopkins Street, Footscray. 
Tel: (03) 689 3819 

SOUTH AUSTRALIA: 
Northern Hi-fi 

Shop 41, Westland, 
Whyallm Norrie. 
Ted. (086) 45 5 766 

Kiteonics 
Peel Street, Adelaide. 
Tel. 408) 212 5505 

WESTERN AUSTRALIA: 
Albin Carlyle 
1-9 Milrgan Street, Perth. 
Tel (091321 0101 

B.P. Electronics 
11 fluke Street. Albany. 
Tel: (098) 41 2681 
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"PLAYING WITH TRAINS" is probably how most readers 
would describe Model Railroading, the latter being the much 
preferred expression. Of course, there are a lot of people who 
do not just "play with trains". Names such as Hornby Dublo 
or Triang bring back memories of bygone youth to many an 
adult. 

Nevertheless, the hobby is not just one of running a train 
around a circle of track under the Christmas tree; the mature 
model railroader invests a great deal of effort into scale 
realism of operating models, structures, scenery and track. 
And if you tie that need for realism into the extensive growth 
of electronics as a hobby in the last ten years or so, you'll see 
why the expert on precision scale operation is keenly 
interested in how electronics can help this hobby. 

Or, to look at it another way, there are so many variables 
possible in controlling several trains on a model railroad - as 
indeed there are in a real one - that it's not surprising that 
several companies have used model railroads at trade shows to 
demonstrate microprocessor versatility. A recent example was 
discussed in Byte magazine for July 1977. 

Apart from computer control, which is really outside the 
scope of this short article, there are several uses for both 
digital and analogue electronics in the model train empire. 
Let's discuss them in stages - control, signalling, lighting and 
sound. 

Control 
Most model locomotives use. 3, 5 or 6 pole dc permanent 
magnet motors. A few use brushless, ironless rotor motors and 
a very few ac motors. Power is picked up directly from the 
two rails, and reversal of track polarity reverses the loco- 
motive direction except in the case of the ac motors, where an 
extra "kick" of ac triggers a reversing contact in . the 
locomotive. 

1 

ti 

The Christmas train set power pack is nothing but a full 
wave rectifier delivering pulsating unfiltered dc to the track via 
a 100 ohm variable resistor as speed control. This gives very 
poor control at low speeds for the simple reason that stall 
current on a permag motor is much higher than its low speed 
current. Consequently there's a tendency for jackrabbit starts. 
Now the dyed-in-the-wool hobbyist wants precise control of 
low speeds because nearly all layouts have miniature freight 
yards - box -cars and cabooses have couplers operated by 
magnet remote control so the operator can make up and break 
down his trains. The more or less ideal speed control - or one 
approach anyway - looks like the circuit of Fig. 1. 

This type of control has several' features; the variable dc 
output has a pulse ripple added at lower speeds to vibrate 
the motor armature and reduce motor cogging and 'stiction', 
secondly it has a low source impedance for the motor, thirdly 
a delayed action can be switched in and out so that the 
controlled inertia of a heavy train, can be simulated together 
with brake levers; and lastly it's short-circuit proof by virtue 
of heavy duty transistors and an overload trip. The last is 
indeed essential because short-circuits abound on the model 
railroad! 

Though the circuit I've shown uses two darlington 
transistors, commercial versions are available, particularly 
from the USA, using op amps, SCR control or pulse width 
modulation. Even the renowned Heathkit has introduced a 
version. The most importánt feature is probably that super- 
imposed pulse, for if it's too small in amplitude or too high 
in frequency, it is not effective; but if it goes too far in the 
opposite direction, the resulting buzz or rattle from the motor 
becomes objectionable. Anyway, you electronic fans with a 
dusty train set in your attic, dig it out, build a momentum - 
pulse -throttle and you just might pick up an extra hobby! 

In terms of current rating, the power pack shown should 
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Model trains, like the Hornby Dublo model right, have reached a level of sophistication where they require 

electronics for control. Peter Thorne explains 
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be capable of about 2.5 A at 12 V. This is adequate for any HO 

scale models: which scale 1:87, even with double heading 

locomotives. As you'd anticipate, the current requirements 

decrease with scale size - the second most popular scale is 

1:160 (or n for Niné mm, which is the track width). Going 

up a size to 0 scale (1:48) many motors will need the full 

2.5 amps. By the way, in case you home computer builders 

are thinking "why waste money on electronics for toys", some 

of these "toy" locomotives retail for over $1000 apiece and 

lately have been appreciating in value at well over 20%. 

Signals 
A natural for digital IC application is signalling. Model signals 

in two (red and green) or three aspect (red, yellow, green) 

with minature 12 volt, 60 milliamp lamps are readily available, 

Until recently, relays were widely used by modellers to 

operate these lamps in controlled sequence and often auto- 

matically disconnected a section of track ahead of a red signal 

for automatic train control. The relays used were typically low 

resistance coils in series with the power supply to the track. 

When the locomotive entered a particular track section; the 

relay contacts closed. All model railroads use track sections 

from 200 mm to 6 m long insulated from each other and 

switchable to alternate, power packs. This facilitates the 

operation of multiple trains. 
Complete model railroads still exist using these series 

relays for automatic control and signalling; but they're a 

maintenance nightmare for their intermittently proud owners. 

Up to date techniques use TTL gates driving red, yellow 

and green LED's for signals. 
Relay driver ICs can be added to drive the small 12 V 

signal lamps if preferred and also to operate good solid 12 V 

relays for automatic stops and starts. 

The interface between train and TTL is a little more 
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Fig. 1. An electronic speed control for model trains, 
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Electronics in Model Railways 
VARIABLE DC 
SPEED CONTROL 

RAIL GAPS 
USED TO 
SEPARATE 
TRACK INTO 
INDEPENDENT 
ELECTRICAL 
SECTIONS 

7k9 

N 
01, D2: 3A TYPES 

N 

467 

TRACK DETECTOR 
POWER SUPPLY 
15 TO 25V 

o - 

Ca 

T 
TRANSISTORS - LOAD (RELAY, 
SMALL SIGNAL LAMP ETC) 
TYPES 

Fig. 2. Widely used "Twin T" track detector circuit. 03's load de - energises whenever a resistance appears across track in the section being detected, regardless of whether power is connected to that track section. Consequently presence of any train or item of rolling stock can be sensed remotely. 

(NORMALLY OPEN) 

ENERGY STORAGE 
CAPACITOR 
2000 u /25V 16VAC 

Fig. 3. Capacitor discharge system enables solenoids to be thrown with small average energy. System also prevents solenoid burnup if accident- ally left powered -up. SCR switch control enables small current push buttons to switch heavy current. The SCR's automatically switch off when capacitor stored charge zeroes. 
tricky; you've noticed, of course, that the track has only two rails which are required to conduct power (in either direction) to the locomotive. The requirement to detect locomotive presence led a few years back to a widely used detector circuit known as a "Twin -T". 

The simple circuit is shown in Fig. 2. The circuit detects resistance between the rails as high as 50 k, but is insensitive to the connection of the power supply in the circuit, so it will respond only to the presence of a locomotive motor or any rolling stock with a 10 k to 47 k resistor wired between its wheels. Other less subtle interfaces are magnetic reed switches between the track, triggered by disc magnets under rolling stock - ideal for JK flip-flop operations, or opto -electronics, where ambient light can be interrupted by the movement of rolling stock to trigger or detrigger a light activated SCR, for example. 

With a light activated system, the light source and the opto detector must be angled to the track to avoid gaps between moving rolling stock causing light modulation. 

Turnout Control 
Turnouts (switches, or points) control train routing. Remote control of these, on the models as on the prototype has nearly always been electric. The usual method is the use of a solenoid motor (Fig. 5). A soft iron armature can be moved into either of two high flux copper wound coils, depending on which is energised - using 16 volt ac or dc. The armature is linked 
mechanically to the movable track section to control the train's alternate paths. These coils of necessity are about 2 to 4 ohms resistance and hence can draw 4 amps. If left 
connected to the supply for more than a second or so, the 50 W of heat show - rapidly. So recently the electronically minded modeller adopted capacitor discharge. 

Typically a 220 µ capacitor charged to 25 V stores enough 
energy to operate a couple of low resistance coils and as you can see from the circuit, there's no fire hazard if the power is left on. Also a small transformer can be used. Also shown is 
a method of discharging the capacitor into the coil via an SCR, which permits the controlling push button to carry only the low SCR gate current, instead of a contact -blowing multi -ampere current. 

Again, the basic control circuit is adaptable to TTL control. 

Sound 
Now you hi -fans know it's impossible to reproduce the sound of a gigiantic steam locomotive without a 100 W amp and 
a four cubic foot bass reflex enclosure. Except those model railroad nuts don't believe you! Quite expensive, at about 
US$350, is a Pacific Fast Mail sound unit that transmits sound and motor power through just those two rails. The sound is 
synchronized to the piston position, that is for a two cylinder 
steam engine there are four "chuffs" per driver wheel revolution. Plus bell sound and the required wailing steam chime can also be sent from the trackside to be nicely 
reproduced in a miniature speaker located in the locomotive tender. 

The PFM unit synchronizes the "chuff" sounds by transmitting a 2 V 38 kHz (approx.) signal superimposed on the dc motor voltage going to the track. The dc voltage source 
(a transistorized circuit, which is a simplified version of the 
Fig. 4. These components, mounted in locomotive tender reproduces audio signals superimposed on dc motor voltage. Cam switch signals synchronization of "chuff" sound to trackside audio generator. 
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circuit shown in Fig. 1) has a low resistance choke in series 

with its output: this prevents the 38 kHz and the audio tones 
from disappearing into the speed circuitry. When the 38 kHz 
reaches the locomotive, it is intermittently shorted out in a 

capacitor (see Fig. 3). The capacitor is grounded four times 
per drive wheel revolution via a phosphor -bronze contact, 
which rubs on the inside of a drive wheel equipped with 
insulated quarter sections. As the 38 kHz signal shorts out, a 

relay operates in the track -side unit, sending out transistorized 
hiss to the locomotive -borne speaker. Being highly inductive, 
the locomotive motor bypasses neither the 38 kHz nor hiss - 
nor bell nor steam chime sounds, all of which are solid-state 
generated in the PFM box with full operator control. And 
even though the speaker is less than 50 mm in diameter, the 
sound is very effective. 

Another electronic gimmick in the PFM system is the 
bridge rectifier of Fig. 3. There's a constant voltage drop 
of 1.4 V across the bridge, since it's in series with the motor 
- regardless of the motor/voltage polarity. Connect a 

miniature 1.5 V headlamp across the bridge and presto - 
constant brightness, regardless of motor speed. 

A California -based firm - Modeltronics, produces sound 
systems that are completely contained in the model - 
also synchronized for "chuff". The supply voltage for the 
noise generator and miniature amplifier is derived from 
the track voltage much as the PFM "constant lighting 
section". Of cdurse, the Modeltronics system does not offer 
bell or chime.- yet. 

LED Hazard Flashers 
Pop a 3 mm red or yellow LED into the cabin roof of a model 
diesel, drive it from an internal LM3909 flasher integrated 
circuit, oscillating at 0.3 Hz, powered up from 0.5-3V, and 
you've duplicated real life on the "Atcheson Topeka and the 
Santa Fe". 
Grade crossing flashers in model form are available ready 
made, with miniature 12 V lamps, just like signals. To flash, 
take an 555 IC timer, put one pair of lamps from IC output 
to trail, another pair from output to rail, apply 12 V, time 
to 20 per minute and grade flashers are in business. 

Lighting 
Whole passenger trains can be lit up using a supersonic 
generator at around 25-40 kHz. This can be fairly easily 

Fig. 5. Model railroad 
signals. Normally supplied 
wit/r 12 V lamps, LEDs can 
be fitted. 

constructed using a lOW audio power amplifier with the 
conventional negative feedback re -phased to positive. 
Connected in parallel with the train motor power, with 
a blocking choke between the two, constant lighting can 
give a superb visual effect with artificial twilight on a layout. 
Switch off the generator - and the lights go out. Each train 
group of lights uses a 220 n capacitor in series to block the 
otherwise additive lighting power from the dc motor voltage. 

Radio Control and Carrier Control 
As a purely personal observation, I feel the next and imminent 
step in electronics with model railroads is radio control. At 
least one experimental, but practical circuit has already been 
published. All that's needed are very low current motors. 
powered by rechargeable NiCad batteries together with 
radio receiver, variable speed and direction controls, and 
sound generator circuit plus amplifier. Of necessity the 
concept requires extreme miniaturization because for HO 
scale (the most widely used size), the space available for 
everything is hardly more than 5 or 6 cubic inches. The entire 
receiver and motor drive circuit can easily be derived from 
model aircraft RC designs, particularly if the new Signetics 
NE544 motor/servo driver chip is employed. On -board sound - for example a diesel horn sound, can use a 556 IC in the 
self -oscillating mode generating two tones, each around 
250 Hz, amplified by an LM380 audio chip. 

Individual function control is practical using 555 tone 
generators in the transmitter with phase lock loop decoders in 

the receiver. The advantage of this type of control is that the 
modeller has become free of the power -to -the -rails restriction. 

In summary, I hope this overview shows how another 
hobby can adapt techniques of electronics in order to add to 
the fun. 

l 
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These great educational kits at 
a new low price! Save even more 
- order five or more and pay only 
$3.00 each! Informative. Safe. 
Hours of fun! Kits come complete 
with instructions but no batteries. 

Electronic Organ 

EDUCATIONAL KIT 

Electronic Siren 

. , 
I,°, Y 

EDUCATIONAL KITS 

Ma Ella Mil Mil Mal WI IMIR 

1 

1 

1 

1 

1 

To: MANNICS AUSTRALIA PTY LTD 
34 Sloane St, Marrickville, N.S.W. 2204 
Telephone: (02) 516 4044 

Please send me your great Electronic Kits. 
I want (less than five) @ $3.50 each. 
I want (5 or more) @ $3.00 each. 

Name 

Address 

Postcode 
I enclose cheque/money order for $ 
(Add 50c to the total for postage and packing) 

EIectr0h1rI.. 
0110h10 

price. 

ZEE ~I 

,Morse Code' 
1 - : 

kih 

S" O> 

EDUCATIONAL KIT i 

INN AIM Ma 
Please tick items required... 

020A Electronic Organ 020K Morse Code 
020B Flasher 020L Electronic Síren 
020C Sound Switch 020M Water Purity Tester 
020D Touch Switch 020N Radio 
020E Decision Maker 0200 Electronic Metronome 
020F Sleeping Bell 020P Ammeter Volmeter 
020G Magic Touch 020Q Electronic Timer 
020H Rain Alarm 020R Mosquito Repeller 
0201 Photo Electric Switch 020S Police Car Siren 
020J Singing Bird 020T Electric Fan 

Dealer enquiries invited. JM1001 

1 
1 

1 

1 

1 EMI EMI Mall MIN EMI EMI WI NM 
30 . 
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SMAN ELECTRONICS 
Open Mon-Thur 9am-5.30pm. Fri 9am-9pm. Sat 9am-12 noon. 

Mail Orders - please add 70c minimum post and pack. 
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ON THE FIRST day alone of the Winter 
CES, 38 487 people crowded into the 
Las Vegas Convention Centre to see the 
latest in electronics for the home, car 
and office. (Total attendance count is 
over 50 000). The exhibits ranged from 
the most mundane in portable transistor 
radios to some exotic, even bizarre, 
gadgets. Several trends merged at the 
show: 

The really fast-moving consumer 
item for '79 is video - both video 
cassette recorders and the pre-recorded 
tapes to go with them. Many small 
dealers are now starting to stock video 
equipment (previously handled by 
specialist outlets). 

Home computers are not yet the 
raging success previously predicted - 
several new models have appeared, at 
least in prototype form, but they didn't 
stir all that much interest. Perhaps many 
dealers are thinking twice, following bad 
experiences with expensive TV games. 

Audio components are shrinking. 
The latest amps and tuners from Japan 
can only be described as tiny - some 
making use of switched -mode power 
supplies to save space. 

Calculators - look for a new program - 

L s Vegas 

mable from Casio which operates in 
BASIC, and two new calculator/elect- 
ronic organs! 

In -car entertainment equipment is 
now extremely sophisticated, offering 
such facilities as graphic equalisers and 
Tate Directional Enhancement of the 
SQ quad system (quad apparently 
survives in cars). 

Most people, it seems, would rather 
not talk about CB. 

Telephones and telephone answering 
machines are less expensive and more 
popular, but are not yet a major 
consumer item. 

Miscellaneous Gadgetry 
There seems to be a growing trend 
towards small devices which do every- 
thing - well, it's only natural. Cassette 
players with calculators built ín will 
attract a buyer who wants a cassette 
player and another who wants a calcul- 
ator. Neither will begrudge (apart from 
the cost) carrying round the 'unwanted' 
half of the device because it's likely to 
be useful. Perhaps Casio have gone too 
far with their "world's smartest cigarette 
lighter" - a combination of lighter, alarm 

clock and calculator. Would a non- 
smoker buy this one? 

Another trend is towards minaturis- 
ation - Matsushita have produced an 
AM/FM radio only 10 mm thick. They 
have also developed a 'paper battery' for 
use in similar units. This uses the same 
chemicals as an ordinary dry battery 
(manganese dioxide and zinc) but has a 
stainless steel plate as the electrode. 

The main advantage of this construc- 
tion (apart from thinness - 0.8 mm) is 
that it can be formed in any shape - to 
fit around the neck of a speaker - for 
instance. The voltage is still 1.5 V and a 
20 mm x 70 mm piece will hold 27 mAh 
- enough to run an LCD calculator for 
1000 hours continuously. The only 
problem may be loss of standardisation. 

Sharp's portable radio/cassette player 
(the GF8585) can 'remember' up to 
seven tape locations and find them again 
- useful if you have seven disco 'jingles' 
or seven sound effects which you want 
to call up as required. 

American CBers can now pretend to 
be perfectly normal - the Panasonic 
CQB-5915 40 channel CB/cassette player 
/AM -FM receiver looks just like any 
other in -dash audio unit - apart from the 
microphone, that is. Hide the mic away 
in the glove compartment and a casual 
glance will reveal no trace of CB. Pana- 
sonic also produce a model with an 
8 -track instead of cassette. 

Lastly, a cunning idea from a company 
called Page Alert Systems - a silent car 
alarm. It's an 'intelligent' alarm which 
accepts inputs from door switches and 
from small microphones which detect 
'metallic' noises. Unlike most alarms, it 
doesn't sound the horn - instead it sets 
off a 'pocket pager' carried by the owner, 
who then calls the police and tells them 
where the car is, what its number is, et 
cetera. The thief is then (hopefully) 
caught in the act. How will professional 
car thieves get round that one? 
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Electronics Show Rep r 
Over 50 000 people plus more than 500 exhibitors equals quite a 

Consumer Electronics Show. Dan Presser of Melbourne -based Caldor 
Corporation was in Las Vegas for the recent winter CES and sent us this 
report. 

Car Audio 
Car hi -fí is a better describtion - many 
firms were exhibiting systems with more 
knobs than the average home stereo. 
Graphic equalisers, built-in clocks and 
active crossovers abounded. 

The 'Panasonic CQ8700 AM/FM 
stereo radio with auto -reverse cassette 
player and digital clock' has solid-state 
tuning with a digital display, using a 

quartz crystal controlled oscillator con - 
rolling a phase -locked loop which can be 

'scanned' to pick up strong stations 
automatically. Naturally, it also includes 
Dolby and a solid-state VU meter! The 
designers ran out of space and had to 
mountthe clock/frequency meter display 
on the cassette door. The only thing it 
doesn't do (apart from make coffee and 

tell jokes) is amplify the final product. 
A separate power amplifier is required - 
but read on. 

Another remarkable device which 
would, presumably, come next in the 

e 
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signal path is the Pioneer CD -7 graphic 
equaliser with echo. A seven -band, 
equaliser may seem rather excessive to 
some, but remember it reduces the 
blood pressure - the more knobs you 
have to play with in a traffic jam, the 
less frustrated you get and so ... 

An interesting feature of the CD -7 is 

the 'IC echo'. This delays the signal 
(presumably with a charge -coupled 
delay line) and re -mixes it with the 
original to give a sound which seems to 
be playing in a large room. This sounds 
more pleasant to most people. 

Finally, the power amp - Sanyo's 
100 W RMS model PA6100. 

We calculate that it will draw in the 
region of 15 A on peaks, although Sanyo 
seem to have found a way round telling 
people this. Their press release says that, 
"An additional feature is the low current 
the unit draws, only 0.8 A at idle, thus 
insuring it against a drain on the car 
battery". Well, perhaps they're right - 

o _ 1essizr,ai,_. 

/ 
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anyone who runs it at full power won't 
do so for long since it's probably 
deafeningly loud. 

T 
Some interesting new advances in TV 
technology were on show - such as a 

system for receiving full -colour printed 
matter which is sent multiplexed in the 
audio of an otherwise ordinary signal. 
The print quality of the Matsushita TV 
is very high - 150 lines per inch. Each 

A4 sheet takes 2 minutes to print. 
However, there is also a growing call 

for stereo TV sound in the States, a 

facility which may not be compatible 
with this system. The competition 
between stereo, printing and other 
possible TV additions will be an interest- 
ing one - we only hope that it doesn't 

j « t7 ]l /;1 

National 

Electronics Today International - March 1979 
33 



Las Vegas 
Consumer Electronics Show Report 

go the same way as hi-fi quadraphonic 
sound. Remember quad? There was so 
much competition between rival systems 
that the public sat on the fence and 
bought nothing. 

Have you ever been in the annoying 
situation of wanting to watch the news 
on one channel while missing the 
minimum amount of a film on another? 
You have? Then the Sharp Dualvision 
was invented just for you. It allows the 
picture shown on a second channel to 
be displayed in a miniature (and mono- 
chrome) inset into the main colour 
picture. The set also has remote control 
and a remarkable feature called Color 
System -5 which, "instantly adjusts 
colour, tint, brightness, contrast and 
fine tuning with one knob". Whatever 
will they think of next? 

Matsushita are offering a system 
which eliminates ghosts (the signal 
reflection variety) from TV pictures. 
They have used two lines of attack - 
an 'automatic antenna' and a box of 
signal processing equipment. 

ale 

a,r. a...,.....,.. 

As each channel is tuned in, the 
electronics directs the antenna towards 
the best signal source. The 'ghost' signal 
is then removed by means of 'special 
circuits' (not much detail available on 
these, we're afraid) which cancel out 
the ghost image by delaying the original 
and re -mixing. At a guess, we'd say a 
bit of auto -correlation was at work - or 
perhaps it's simply exorcism? 

Videocassette Boom 
There has been a major increase in the 
videocassette market in the US recently. 
All sorts of things are available, from 
TV cameras to VC fast copiers. Every- 
one seems to have gone VC crazy. The 
largest effort, though, appears to have 
been directed towards selling pre- 
recorded cassettes. These include old 
movies, new movies, cartoons, cookery 
and pop concerts. There is even a 
growing demand for soft -porn VCs. 
They sell for between 40 and 60 US 
dollars to what seems to be a potentially 
very large market. 

The name of one range of cassettes 
seems to sum up the whole thing - 
"Television That Won't Rot Your Mind"! 
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ALARMS 
Comprehensive Burglar Alarm 
SCR Alarms 
Car Radio Protector 
Fire Alarm, Simple 

AMPLIFIERS & 
PREAMPLIFIERS 
Non -Inverting Amplifier 
AC Amplifier 
AC Amplif ire, Simple 
Voltage Follower 
Flexible Response 
Hi Z, Hi Gain Amplifier 
Voltage Controlled Amplifier 
Recording Pickup 
Direct Coupled Power 
CMOS Power Booster 
Photocell Amplifiers 
12 Volt PA System 
Class A Amplifier 
Clipper Preamp 
Headphone Amplifier 
Op -Amp Circuits, Standard 

SIGNAL PROCESSORS 
Track and Hold Circuit 
Track and Hold, Simple 
ADSR Envelope Shaper 
Frequency Doubler 
Frequency to Voltage Converter 
Frequency Meter, Analogue 
Digital to Analogue Convertor 
Schmitt Trigger, Without Hysteresis 
Schmitt Trigger, Simple 
Pulse Lengthener, Optical 

SIGNAL GENERATORS 
Square Wave, Low Frequency 
Square Wave Generator 
Monostable Multivibrator 
Triangular Waveform Generator 
Marker Generator 
Voltage and Frequency Calibrator 
VCO, Simple 
Voltage Controlled Oscillator 
Sine Wave Oscillator 
Tone Burst Generator 
Thermistor Oscillator 
Theremin 
Exponential Waveform Generator 

FILTERS 
Loudness Control 
Rumble Filter, Switchable 
VCF, Cheap 
CMOS Filters 
Voltage Controlled Filter 
Tone Control, Active 
Tone Control Circuit 

SPECIAL EFFECTS 
Organ, Simple 
Warbling Alarm 

Guitar Synthesiser 
Guitar Fuzz 
Drum Simulating 
Fishcaller, Transistorised 

MIXERS 
Audio Mixer 
Basic Mixer 
Switched Mixer 

DETECTORS & 
COMPARATORS 
Low Battery Warning 
Battery Voltage Monitor 
Recording Level Meter 
Comparator Voltmeter 
Voltage Comparator 
True RMS Detector 
Positive Peak Detector 
True RMS Convertor 
Temperature Sensor, Differential 
Schmitt, 555 

INDICATORS 
Temperature Sensor, Remote 
Warmth Indicator 
Warning Flasher 
Transistorised Flasher 
Blown Fuse Indicator 
Novel Indicators 
Neon Tube Flasher 

SWITCHING 
Stereo Input Selector 
Stereo Switch, Simple 
Logic Touch Switch 
Stereo Only 
Input Selector, Sequencing 
Audio Switch 
Touch Switch, Thermo 
LED Changeover Circuit 
OR Gate, SCR 
AND Gate, SCR 
4016 DP DT Switch 
Beam Splitter, Oscilloscope 
Twilight Switch, Automatic 

SEQUENCE & TIMING 
Time Delay Switch 
Snooze Delay Unit 
Timer, 1-12 Minutes 
Code Switch 
Timing Circuit 
Combination Lock 
Flexible Timer 

POWER CONTROL 
Impulse Power 
Half -Wave Control 
Improved Half -Wave 
Zero Switching 
Triac Lamp Flasher 

Triac Slave Controller 
Light Show, Simple 
DC Lamp intensity 
Train Speed Control 
Temperature Controller 

POWER SUPPLIES 
Current Source, Drift Free 
Constant Current, High Voltage 
Output Voltage, Adjustment 
High Voltage, Variable Regulator 
Switched Output 
Dual PSU 
Mobile Power Supply 
Converting Single to Dual 
Op -Amp Supply 
Low Ripple PSU 
Zener Assistance 
Crowbar, Simple 
Low Voltage, Short Protection 
Low Ripple at Low Current 
30 Volt Regulators 
Standard Configurations 

TEST 
FET Testing, Static 
Diode Tester 
Ammeter, Wide Range 
Millivoltmeter, Audio 
DC Probe, 100000 Megohm 
Measuring RMS with a DVM 
Logic Indicator, Audible 
Transformer -Inductor Tester 
Pulse Catcher Probe 
JFET Test, Quick 

DIGITAL 
Data Selector, Two Way 
7 Segment Improvement 
3 Chip Die 
Hex to 7 Segment 
Binary Calculator 
TTL Keyer 
ASCII Keyboard 
Counter -Display Module 
Clock Generator, Multiphase 
W i nd is ato r 
Self -Clear 
LED Counter 

MISCELLANEA 
Emergency Lights 
Digital Thermometer 
SCR One Shot 
SCR Multivibrator 
Meter Amplifier 
Night Light, Automatic 
Telephone Circuit 
Headphone Adaptor 
Rising Edge Trigger 
Position Transducer, Digital 
Temperature Stabilized Relay 

CRYSTAL OSCILLATORS 
LF-VHF, Various 

SPEAKER CROSSOVERS 
Computer Aided Design 

BATTERIES 
Characteristics and Composition 

CONVERSION TABLES 
Hex -Decimal -Hex 
Decimal -Hex -Octal -Binary 

LOGIC DATA 
CMOS-TTL Comparison 
TTL Functions 
CMOS Functions 
Truth Tables, Logic 
Boolean Algebra, Laws 
CMOS Pinouts 
TTL Pinouts 
MPU Glossary 

MISCELLANEOUS DATA 
Transistor Characteristics 
FET Characteristics 
Diode Characteristics 
Semiconductor Packages 
Problems? 
Colour Codes 
Component Codes 
Preferred Values 
Please note: the Circuits Books 
are intended as 'ideas 
directories' - they are 
not meant for the 
beginner. 
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AUTOMOBILE 
Fuel Gauge, Digital 
Immobilisation, Automobile 
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Pictured is a dual drive unit also available.. 

Micropolis pack 100 percent more 
capacity into a 51/4 -inch flóppy ... 

Meet The Micropolis MacroFloppy.TM From the Greek "macro", meaning 
"large, great". 

The MacroFloppy:1041 and :1042 disk drive subsystems give you up to 
two times greater storage capacity than ordinary 51/4 -inch floppy disks. 
143K bytes, to be exact. For less money than you'd think possible. Both 
subsystems, in fact, are the lowest cost approaches to adding the 
capabilities of a floppy to your S-100 system. 

The 70K (or thereabouts) bytes provided by most 51/4 -inch floppies have 
never been enough. Especially today, when you need more high-speed 
random access storage than ever. To help you work with larger data files. 
And use programs bigger than you computer's memory. 

MacroFloppy provides you with that needed extra storage. And so 
economically. 

Two complete subsystems. Ready to go. 
Both the MacroFloppy:1041 and :1042 are fully assembled, tested, 
burned -in, and tested again. For zero start-up pain and long term reliability. 
They're also backed up by our famous Micropolis factory warranty. 

They both come complete with the powerful, field -proven Micropolis 
extended disk BASIC. And both subsystems allow upward capability of 
BASIC programs with the high -capacity MetaFloppy TM quad density floppy 
subsystems. 

AVAILABLE FROM: 

So you can use the low-cost MacroFloppy for program development, and 
upgrade later to the high capacity MetaFloppy. 

In other words, if your application keeps growing, we've got you 
covered. 

With Micropolis, you get it all. From a single source. 
Some suppliers offer only hardware and call that everything. At Micropolis, 
everything means everything: hardware, software, and documentation. 

The MacroFloppy:1041 comes packaged inside a protective enclosure 
(without power supply). And includes an S-100 controller. Interconnect 
cable. And 2 diskettes, one of them the Micropolis BASIC, a compatible 
DOS, assembler and editor. The :1041 is even designed to be used either on 
your desk top, or to be integrated right into your S-100 chassis. A d.c. 
voltage regulator kit, 1091-01, is available to convert your S-100 chassis 
raw supplies to levels suitable for the :1041, at small additional cost. 

The MacroFloppy:1042 comes with everything the :1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and to top it off, 
a striking cover. Making it look right at home just about anywhere. 

To Complete the package, we even include a comprehensive User's 
Manual including software descriptions, that tells you just what to do, and 
how to do it. 

Because we know that you need it all. 

AMPEC ENGINEERING CO. PTY. LTD. 
1 Wellington St, Rozelle, NSW. 2039. Tel: (02) 818-1166. 
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DISCOUNT 
COMPONENTS 

10 RED LEDS $1.50 
7805 Oc 
7812 90c 
LM317K $2.90 
TIL209 18c 
10 BC547 $1.20 
IN4003 7c 
1N4002 7c 

ULTRASONIC TRANSDUCERS as used in ETI 5e5RlT ultrasonic switch 401 
$5.95 406 
$5.95 Asa pair $11.00 

ZENERS 
400mW E24 Vsluea'3.3v to 33v 0.20 
1 Watt Zeners 3.3v to 33v 0.33 

TRIACS 
SC141D 

$1.30 SC151D 
$2.10 

DIACS 
ST2 

0.35 ST4 
, 0.80 

MA1002e CLOCK MODULES $ MA1003 .50 
$21.50 

MICRO'S 
2708 EPROM $15.00 ( 2114 

$14.00 2102 450nS 
r $2.10 2650 

$26.00 8080A 
$13.00 9305 
$3.30 9317 
$3.75 9334 
$3.75 9350 
$1.80 9366 
$1.80 

PCB'S PRECISION DRILLED 
FIBREGLASS 

ETI 043 
$1.40 ETI 044 . 51.30 i 047 i: ETI 063 .r $1.70 ETI 064 
$1.70 ETI 065 
51.70 ETI 067 
$1.80 ETI 068 
51.40 ETI 071 
51.40 ETI 072 
$1.80 ETI 083 
51.80 Ell 08.4 
$1.70 ETI 085 
51.30 ETI 130 
51.90 ET! 134 
51.90 ETI 135 
$1.90 Ell 245 
$1.80 

100 RED LEDS $13.00 
10 4016 $4.50 
6 LUG TAG STRIPS 5c 
309K $1.50 
10 GREEN LEDS $2.90 
10 YELLOW LEDS $2.90 
10 4011 $2.00 

ETI 417 
$1.80 ETI 445 
$1.50 ETI 446 
$1.90 ETI 449 
$1.50 Ell 4504 
$1.90 ETI 450E3 
S$1 990u Ell 480 
$2.20 ETI 480PS 
$2.20 ETI 481M 
52.00 ETI 481 PS 
$2.50 ETI 483 
$2.20 ETI 484 
$3.90 ETI 485 
52.90 ETI 486 
$2.90 ETI 528 
$2.20 ETI 541 
$2.20 ETI 581 
$2.20 ETI 583 
$2.20 ETI 585R 
51.60 

ETI 58 2 30 ET1 603 
$2.50 ETI 604 
51.60 ETI 635 
$2.90 Eli 708 

5$51.90 
ETI 71.90 ETI 714 

$1.90 

RESISTORS 
14 wan Metal Glaze 1.99 100.999 
1 ohm to 1M (E12 values) 34 2.5c 11.2m - 10m (carbon) Sc 46 
1 watt carbon 
1 ohm to 1M 8c 7C 5 watt 
1 ohm to 100 ohm .40 .35 

. TANTALUMS Resin Dipped 
1- 10-º9 .1, .15, .22, .33, .47, .68uF (all 3SV) luF 35V 

2.2uF 25V 
2.2uF 35V 
3.3uF 25V 
4.7uF 35V 
6.BuF 35V 
10uF 16V 
tOuF 35V 
15uF 16V 
1SuF 35V 
22uF 16V 
47uf 16V 
68uF 18V 
100uF 6.3V 

.25 .20 
.25 .20 
.23 

:ió 
.25 .20 
.25 .22 
.30 .25 
.25 .23 
.30 .28 
.30 .25 
.50 .45 
.38 .35 
.65 .60 1.2010 

1.65 

MINIATURE 
TRIMPOTS1.9 10 up 0.1 watt, .1" spacing 

100, 250, 500, 1K, 2K, 5K, 101( 
25K, 50K, 100K, 250K, 500K, 114 

.20 .17 

.20 .17 

10 74LS00 $2.00 
10 uA301 $3.30 
4 N28 

$1.00 4N29 
$1.10 10 7490 $3.00 10 74123 $5.00 10 741 S2.90 LED CLIPS 2c 10 723 $4.50 

I C SOCKETS 
1-9 10 up 8 Pin DIL .25 .23 14 Pin OIL .33 .30 16 Pin DIL .35 .30 18 Pin DIL .55 .50 24 Pln OIL .70 .65 40 Pin DIL 1.40 1.20 28 Pin OIL 1.20 1.10 

POTENTIOMETERS 
.25 watt rotary carbon single gang, Log or Lin. 
1K, 5K, 10K, 25K, 50K 50 100K, 250K, 500K, 1M, 3M (Lin) 50 

CERAMICS 
10pF to 680pF 05c 820pF to .0015uF E12 Values 06c Include 30c postage for free catalogue. 

ELECTROLYTICS 
1.9 10 up 4.7 uF 25v PCB 0.08 0.07 10 uF 25v PCB 0.09 0.08 10 uF 50v PCB 0.10 0.09 22 uF 16v PCB 0.08 0.07 22 uF 35v PCB 0.10 0.09 33 uF 16v PCB 0.09 0.08 33 uF 50v PCB 0.11 0.10 47 uF 16v PCB 0.10 0.09 47 uF 35v PCB 0.12 0.11 100 of 10v PCB 0.11 0.10 100 of 16v PCB 0.12 0.11 220 uF 25v PCB 0.15 0.14 470 uF 16v PCB 0.17 0.16 1000 uF 25v PCB 0.38 0.36 2500 uF 50v Axial 1.95 1.85 2200 uF 25v PCB 0.55 0.90 6800 uF 50v LUG 4.75 

5600 uF 40v PCB 2.90 
4700 uF 35v Axial 2.10 

KITS Ell 480 100W Module Kit 
Includes Heat Sink Bracket 519.75 ETI 480 50W Module Kit 
Includes Heat Sink Bracket 516.00 12 volt Electronic Siren KM* 
1. "Whip" $8.00 2. "Wall" 

$8.00 3. Flying Saucer" $8.00 Horn Speaker to suit $8.50 

SILICON VALLEY 
Products in stock. Also available mall order as per the Silicon Valley catalogue and price list. 

Also in stock: Multimeters, relays, veroboard, solder, solderwick, soldering irons, transformers. All components brand new by top companies. Prices current till end of April. 

ROD IRVING ELECTRONICS 
Shop 499, High Street, Northcote, Vic 3070. Ph (03) 489 8131. Open Mon-Thurs 9.00-5.30, Sat 8.3Uam-12.30pm. Mail Orders: PO Box 135, Northcote Vic. 3070, Minimum 75c post and pack. Send 30c stamp for free condensed catalogue. 
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AN INTEREST IN what can be heard 

on the shortwave frequency bands 

between 3 MHz and 30 MHz often 
kindles an interest in what can be heard 

'beyond' 30 MHz, apart from TV and 

FM broadcasting stations. 
For many communications hobbyists 

a variety of fascinating services can be 

found on the very high frequency (VHF) 
bands above 30 MHz. One of the more 

interesting bands lies between 118 MHz 

and 126 MHz - the aircraft band. 

Domestic aircraft communications, 
both private and commercial, generally 
involve a pilot talking from his plane 

to a traffic controller at an airfield as 

well as talking to other pilots. Signals 

from aircraft can be heard over quite 
long distances as they are flying quite 
high and thus the horizon, from the 

aircraft, can be up to several hundred 
miles away. 

There are 360 channels allocated in 

the aircraft band, each assigned a 

specific use or for use in a particular 
area. Amplitude modulated (AM) 
transmission is used which simplifies 
the requirements for a receiver to listen 

on this band. 
Apart from a hobbyist interest, we 

have had occasional enquiries from 
readers who wish to have a receiving 
system to monitor a particular channel 

or channels for various reasons. 

This converter should suit either pur- 

pose very well. 

The Converter 
Why a converter - why not a complete 
receiver? Firstly, a shortwave listener 

will already have a receiver. A converter 
to 'change down' the aircraft band 

frequencies to a suitable band between 

3 MHZ and 30 MHz is a simple, and 

inexpensive, solution. For those wishing 

to monitor some portion of the aircraft 
band the output of the converter could 

be connected to an ordinary multi -band 

transistor portable to provide quite 
adequate results. Alternatively, a fixed 

frequency IF (intermediate frequency) 

OqN Tos 
**¿. 

e a. 

r = 

i 

strip with detector and audio stages 

could be constructed. 
For simplicity and cheapness we have 

modified an existing and well -proven 

design - the ETI707A 144 MHz solid 

state converter. This was designed for 
radio amateurs and others interested in 

reception of signals on the 144 - 148 

MHz band. It was originally described 

in the February 1976 issue and since 

then many hundreds have been success- 

fully built 7 by beginners and exper- 
ienced constructors alike. It is a very 

successful design, so why re -invent the 

wheel? 
The converter is crystal locked - 

that is, a quartz crystal oscillator is 

mixed with the signals from the antenna, 

the signals then appearing at a lower 
frequency at the converter output. The 

frequency of the crystal used will 
determine the frequency band of the 

converter output. 
For a number of reasons, we chose 

the output (or IF) frequency to be 

around 10 MHz. Inexpensive crystals 

are available for the aircraft band to 
give an IF output from the converter 

of 10.7 MHz - a standard IF frequency. 

The same crystals can be employed if 
you wish to use a tunable shortwave 
receiver following the converter. There 

is a minor inconvenience though - the 

tunable receiver's dial has no simple 

relationship to the input frequency. The 

advantage is that inexpensive crystals 
cost around half that of a crystal made 

to order to provide a direct frequency 
relationship. 

The choice is up to you. Choosing 

and ordering crystals is covered later in 

the article. 
As the converter has quite a deal of 

gain, resulting in very good sensitivity, 
an RF Gain control has been provided. 

Very strong signals on a channel near to 

the one being monitored may cause 

interference. Judicious use of the RF 

gain control will reduce or remove the 

interference while enabling you to 
still hear the desired signal. Then again, 

Resistors all %W, 5% 
R1 150R 
R2, 3 . . . 100k 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 

150R 
1M 
56k 
560R 
680R 
10k 
4k7 
470R 
270R 

*en,- d¡ ~+ ry . w . . M " .r 
n I 

a very strong signal on the channel 

you are monitoring may overload your 
receiver, resulting in very distorted 
reception. Reducing the RF gain will 
remove the problem. 

PARTS LIST - ETI 721 

Potentiometer 
R V 1 .... 100k A pot 

Capacitors 
Cc 22p ceramic 
C1 6p8 ceramic 
C2 - C5 1n ceramic 
C6 - C8 6p8 ceramic 
C9 in ceramic 
C10 100p poly or ceramic 
C11 10n poly or ceramic 
C12 100p poly or ceramic 
C13 68p poly or ceramic 
C14 47p poly or ceramic 
C15 6p8 ceramic 
C16 1n ceramic 
C17 6p8 ceramic 
C18 10n poly or ceramic 

Semiconductors 
Q1, 2 . . . MFE131, 40673, 40841 
Q3 2N3563, 2N3564, 2N5770 
ZD1 BZY88/C8V2 or /C6V8 

or /C5V6 or /C5V1 

Miscellaneous 
7 x 722/1 Neosid coil formers 
3 x 7100 Neosid screening cans 

2 x 7300 Neosid screening cans 
7 x Neosid ferrite slugs, 4 x 5 x 10/F29 
coil wire 
pc board .. ETI 707A 
crystal ... see text 
zippy box (see text), 2 coax sockets, 
2 x 20 mm, 6 BA spacers, nuts, bolts, etc. 

'Resistor values may be plus or minus one 

standard value either side of those quoted 

without ill effect. Capacitor values should 

not be altered. 
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RV1 
RF 
GAIN 

C12 
100p 

XTAL d 
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R1 
150 R 

R2 
100k 

C3 
1n 

C2 
1n 

LK1 

C6 C7 
II6P8 

01 = Cc. 
40841 

91 

92 

l 

L2a }oL3 Alt 
C41 C5 = 

R4 1n """" 1n 
150R 

7 
R9 R10 
10k 4k7 

R8 
680R 

03 
2N5770 

Coil Data 

Wind L2, L3, L4, L5, L6 and L7 clock- 
wise up the former. L1 is wound anti- 
clockwise up the former. The start of 
each coil is the 'cold' or 'earthy' end. 
All slugs are F29 type ferrite. 

L1 5 turns, 22 B & S tinned 
copper wire spaced over 
10 mm, tap at 2 turns from 
cold end. 

L2, L3 6'h turns, 22 B & S enamelled 
wire, spaced over 8 mm. 

L4 25 turns closewound with 
enamelled wire, any gauge 
between 25 and 30 B & S, 5 
turn link at top of former. 

L5, L6 5'/% turns, 22 B & S enamelled 
wire,' closewound. 

L7 *10turns,22B&Senamelled 
wire, closewound, for 
crystals in the range 30 MHz 
to 50 MHz. 
*6 turns for crystals in the 
range 50 to 70 MHz. 

L1 L2,3,4 etc 

WINDING 
DIRECTION 

40841 
G2 G1 

D' S 

UNDERSIDE 
VIEW 

d 

R3 
100k 

'SEE TEXT 

C10 .L 
100p r 

C9 
1n 

6p8 

L4 

_L C11 

110n 

C15 = 6p8 

C16 
1n 

R11 
470R 

1C17 
T6p8 

L5 

Construction 
The printed circuit board has been 
specially designed for this application 
and no other construction technique 
should be employed unless you are 
very experienced in circuit construction 
at these frequencies. 

It is best to commence construction 
by mounting the coil formers. They 
maybe glued on the board over the 
pilot holes or the board drilled to the 
appropriate diameter for the base of the 
formers and then gluing the formers 
in place. Use the shield cans to locate 
and/or hold the formers on the pc board 
when gluing them directly to the board. 
It is wise to insert the slugs in the for- 
mers after gluing to avoid accidentally 
gluing them to the formers. The best 
type of glue to use is one of the 'instant' 
bond glues such as "Superglue", 
"Bondza", "Super 500" etc. Many glues 
available will not bond to pc substrate 
materials - particularly fibreglass pc 
material. 

The next step is to wind the coils. 
They may be wound in situ if you wish, 
alternatively they may be wound on 
a suitable diameter former (such as a 5 
mm or 3/16" drill shank) and then 
slipped over the formers on the board. 

Take careful note of winding direction 
and the start and finish connections. 
Refer to the component overlay when 
soldering the coil leads in place. Do not 
mount the shield cans until all the minor 
components have been soldered in 
place. 

When mounting the minor com- 

R12 
270R 

C18 
10n 

IF 
OUTPUT 

+ 

O 
12V 

ZD1 
BZY88/C8V2 

OR C6V8 
C5V6 

ponents take particular care with 
orientation of the transistors, FETs and 
the zener diode. All components should 
be mounted right down on the pc 
board to minimise lead length. Stakes or 
pins should be used for the connections 
to the antenna input, IF output and dc 
connections. 

There is provision on the pc board to 
mount a crystal socket for a 'style -D' 
crystal. These have a 12 mm pin spacing 
and stand about 20 mm high. Alter- 
natively, if the smaller size crystals are 
used, having a pin spacing of 5 mm or 
pigtail connections, then they may be 
soldered in place under the board. Take 
care when doing this. Do it quickly and 
use the minimum amount of heat to 
avoid damaging the crystal. 

If desired, the crystal may be mount- 
ed separate from the pc board. Keep 
lead length between the crystal and the 
board connections as short as practic- 
able in this case. 

The shield cans for the coil assemblies 
should be mounted last. It may be a 
wise idea to check that the converter is 
working before soldering the shield pins 
to the pc board. 

The completed converter may be 
mounted in a suitable box. The one we 
used was a small 'zippy' box measuring 
159 x 96 x 50 mm overall. They are 
available from a number of component 
suppliers. The pc board was mounted 
on the aluminium panel using two 
spacers. Antenna and IF output sockets, 
along with the RF gain pot, were also 
mounted on the panel and dc power 
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leads taken through a hole in the side 
of the box. Small lengths of coax cable 
were used to connect the input and out- 
put sockets to the pc board connections. 

Alignment 
The particular method of alignment will 
depend on how you will be using the 
converter. To commence the alignment 
you will need to have on hand the 
appropriate aligning tool. You will need 
a plastic screwdriver -tip alignment tool 
to suit the Neosid ferrite cores. They 
are readily available from many suppliers. 
Most general purpose alignment tool 
kits available will have a suitable tool. 
These kits cost around $2 - $3, contain 
four tools with various tips and are 

C2 

+12V 

1 

) 

ANTENNA 
INPUT 

generally called 'TV alignment' kits. 
You will need a dc power supply 

delivering between 12 and 15 volts; the 
converter will draw between 30 and 50 
milliamps. A receiver with a S -meter 
is a decided advantage when aligning the 
converter. You will need a signal 
generator, with AM modulation, cover- 
ing the range 118-126 MHz. 

If you are using a tunable, receiver for 
the IF, then the following procedure 
should be followed: 

Connect the converter to the receiver. 
Use a short length of coax cable. If the 
converter is working you will notice 
an increase in the noise level on a 

sensitive receiver when power is applied. 
You can check that the crystal oscillator 

HOW IT WORKS - ETI 721 

The circuit is quite straightforward, com- 
prising an RF stage (QI), a mixer (Q2) and 
an overtone crystal oscillator -multiplier 
(Q3). Dual -gate MOSFETs are used in the 
RF and mixer stages as they have good 
gain, low noise figure and good freedom 
from crossmodulation and overload 
problems. 

Signals from the antenna are first 
amplified by Q1 and passed to gate -1 
of the mixer Q2. The oscillator, Q3, is 
set to a precise frequency by the crystal. 
The injection frequency to gate -2 of the 
mixer is derived from the collector of 
Q3, being two or three times the crystal 
frequency. The signal frequency and the 
injection frequency are mixed in Q2, their 
difference is selected by the tuned circuit 
in the drain - this is the desired output 
frequency. 

A low -Q tuned circuit, LI-Cl, is used 
between the antenna input and gate -1 
of Ql. The antenna input impedance is 
mismatched to the impedance of the gate 
to optimise noise figure. The drain of Q1 
is coupled to gate -1 of the mixer, Q2, via 
a double -tuned, bandpass coupling circuit 
consisting of L2, C6. Cc, C7 and L3. A 
combination of inductive coupling and 
common -capacity coupling is used to 
achieve a wide bandwidth. 

Gate -2 of QI requires a bias of +6V 
for full stage gain. A link between gate -2 
decoupling (Rl,C2,C3) and the junction 
of R2 -R3 allows for the connection of a 

gain control potentiometer. 
The mixer has about 1.5 volts of bias 

applied to gate -2. The conversion frequency 
is injected at this gate and a small amount 
of forward bias improves the mixer con- 
version gain. The output, or IF, is coupled 
via L4 which is resonant at 10 MHz with 
C10. This is a low -Q tuned circuit for the 
broad bandwidth necessary if the tunable 
IF receiver is used. 

The crystal oscillator stage, Q3, is 
designed to cope with either third or 
fifth overtone crystals and may double or 
triple the crystal frequency in the 
collector. Tuned circuit LS -C15 selects the 
appropriate harmonic. Energy is coupled 
from L5 to L6 which is resonated to the 
required frequency with C17. These two 
tuned circuits filter the injection 
frequency. This prevents any spurious 
mixing occuring in Q2. 

Coil L7 is used to 'trim' the crystal 
frequency. 

A regulated supply to Q3, provided by 
the zener diode, ZD1, prevents power 
supply variations from affecting the 
crystal frequency. 

is working by removing the crystal tem- 
porarily - a decrease in the noise from 
the receiver will be noticed. 

1. Set the receiver frequency to the 
middle of the tuning range of the 
converter's output. The converter 
RF gain should be at maximum all 
through the alignment procedure. 
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Project 721 
2. Tune the slug in L4 to obtain a 

peak in the receiver noise level. 
3. Set all the other coil slugs flush 
with the tops of the coil formers. 
.4. Using the signal generator, with a 

fairly high output level, peak L4 
again for best signal strength. 
5. Set the generator to a frequency 
near 119 MHz and tune the receiver 
until you pick up the signal. Now 
adjust the slugs in 12 and L6 for best 
signal strength. Decrease the output 
of the signal generator so that these 
adjustments are made on a fairly 
weak signal. 
6. Set the generator to a frequency 
near 125 MHz, or the highest fre- 
quency in which you are interested, 
and tune the receiver until you pick 
up the signal. Adjust the slugs in L1 
and L5 for best signal strength. Keep 
the generator output at a low level 
for best results. 

SOME CHANNEL ALLOCATIONS 
Frequency 

118.1 
118.7 
118.9 
119.1 
119.4 
120.5 

120.9 

122.1 
123.0 
124.2 
124.4 
124.7 

125.3 
125.8 

Channel Usage 
Bankstown'and other towers 
Canberra Parafield towers 
Melbourne departure 
Club frequency 
Sydney approach 
Adelaide/Brisbane/ 
Melbourne/Sydney towers 
Automatic information 
service 
Area frequency 
Sydney departure 
Adelaide approach 
Sydney approach 
Brisbane/Melbourne 
approach 
Sydney departure 
Area frequency 

0 

. \V III 

bUP 
005 

COO 

ETI 707 A 

COD ... 

7. Now set the generator to a fre- 
quency half way between these two 
frequencies. Tune the receiver to 
pick up the signal and adjust the slug 
ín L3 for best signal. Check the 
adjustment of L4. 
8. Return to 119 MHz and peak the 
slug in L2 again. 
9. Repeat the procedure, 'touching 
up' each slug. 
If the converter is to be used on one 

channel, or a couple of channels less 
than 1 MHz apart, then all the coils 
need only be adjusted for best signal 
strength on one channel. 

Overall sensitivity of the converter - 
receiver system is very good, signals 
as low as 0.2 uV being clearly audible. 
The gain control range is about 20 dB. 

Choosing A Crystal 
The frequency injected at gate 2 of the 
mixer FET, Q2, may be above or 
below the signal frequency by an amount 
equal to the IF.frequency. For a turn- 
able receiver used as an IF, the injection 
frequency should be lower than the 
lowest signal frequency by 10 MHz. 
Thus, as you tune the receiver upwards 
in frequency from 10 MHz, you will 
tune signals above the lowest aircraft 
band frequency (118 MHz). In this way 
there will be a simple relationship 
between the signal frequency and the 
receiver's dial. If 10 MHz equals 
118 MHz, 10.5 MHz will equal 
118.5 MHz, and so on. For this 
situation the injection frequency will 
be 118 - 10 = 108 MHz. As the 
crystal oscillator output (collector of 
03) is twice the crystal frequency, 
the crystal frequency should be half 
of 108 MHz = 54 MHz. 

1 

If you use a tunable receiver then a 

fifth overtone crystal at 54.000 MHz 
should be ordered. Tolerance and 
adjustment range also have to be spec- 
ified. A value of 20 parts per million 
(ppm) for tolerance and adjustment 
range is satisfactory. Firms such as 

Bright Star Crystals or Hy -Q should be 
able to supply a crystal to order. 

Alternatively, a crystal at one-third 
the injection frequency may be used. 
Taking the 108 MHz injection frequency, 
as just illustrated a 36 MHz crystal 
may be used. 

To determine the crystal frequency 
required for any case, use the following 
formula: 
Crystal = lowest signa! frequency - IF 

2 or 3 
Inexpensive crystals intended for use 

in 'scanning' receivers are available 
from Dick Smith's. These provide an 
injection frequency above a particular 
aircraft channel frequency for the 
standard IF frequency of 10.7 MHz. For 
example, for the 125.8 MHz channel, 
the injection frequency is 136.5 MHz. 
These crystals have the channel 
frequency marked on them, not the 
crystal frequency. 

Setting the crystal frequency 
If you require accurate frequency read- 
out then the crystal frequency will 
need 'trimming'. Coil L7 is provided for 
this purpose. For best results a digital 
frequency meter capable of measuring 
to 150 MHz is necessary. 

Lightly couple the DFM to L5 or 
L6 via a small value capacitor and see if 
you get a sensible reading. You may 
need to connect it directly across gate -2 
of the mixer, Q2. 

Adjust L7 until you obtain the 
correct injection frequency according to 
the crystal chosen. 

Multi -channel operation 
If you intend using a fixed frequency 
IF (on 10.7 MHz) then a group of 
crystals may be used to select the 
desired channels of interest. A single - 
pole, multi -position switch may be used 
to select appropriate crystals. 

Delete L7 on the pc board and 
replace it with a link. The components 
L7, C12 and R8 are also deleted. Each 
crystal needs to have this circuit 
attached. The channel switch is then 
connected with the pole to the junction 
of R9 and R10 and the trimming coil 
for each crystal connects to the approp- 
riate switch contact. 

If there is sufficient interest, we may 
later describe a 10.7 MHz IF and audio 
,section to complement this project. 
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BUILD A PROJECT... 
from a Dick smith Isis 

STEREO BOOSTER (E.A. January 1979) 
Boosts power output of your car cassette or FM stereo 

ICAR 

adio to 12 watts per channel - gives you home 
quality sound while you drive. This project is ext-_ rz°p 

emely easy to build. The Dick Smith kit contains 
everything you need - even a 

special anodised heatsink $2950 , 
eoo bracket and frontpanel decal - a 

plus a specially written step-by- 
step construction manual. Cat. No. K-3493 

AUDIO AND AMPLIFIERS AMATEUR CB, ETC. 

PLAY MASTER 40/40 - VK POWER MATE 
STEREO AMPLIFIER 44 - (E.A. May '78) 
(E.A. December '76) ` A.. .1, Shortform kit -no metalwork, mains wiring etc. 
Our most. popular kit ever. - Cat. K-3449 $32.00 
Thousands sold. CB POWER SUPPLY 
Cat. K-3411 .... $129.50 13.8 volts at 2A continuous (4A peak). 
PLAYMASTER TWIN 25 AMPLIFIER Complete kit. 
(E.A. May '76) Cat. K-3448 $29.50 
Similar to above, but less power. A great kit. MORSE KEYER 
Cat. K-3410 $105.00 (E.A. April '78) 
PLAYMASTER AM/FM TUNER Perfect Morse code - 
(E.A. Nov/Dec '78) electronically generated. 
Matches Playmaster amplifiers - Including paddle. 
with in-built digital clock. Cat. K-3470 $39.50 
Cat. K-3494 ....$159.50 

1 
45'WATT VHF AMPLIFIER 

LED LEVEL METER tit 'k i, Fibreglass PCB 13.8V operation. Requires 
(E.A. June '76) , 8 - 12W of drive. 
Easy to make, fully solid state. ~oils Cat. K-3132 $29.50 
Cat. K-3370 $13.50 30 WATT 80 METRE AMPLIFIER 
ETI480 100W POWER AMP MODULE Ideal for the novice. 13.8V. Adaptable to 
(E.T.I. December '76) 50W output. 
100 watts for $25.007 Unreal, manl Cat. K-3133 $35.75 
(mono module). 
Cat. K-3442 $25.00 
ETI480PS 50W POWER AMP MODULE 
(E.T.I. December '76) CAPACITOR DISCHARGE 
As above, but 50W. Easily extended to 100W. IGNITION 
Cat. K-3440 $19.50 (E.A. July '75) 
CAR STEREO BOOSTER Save petrol, end ignition 
(E.A. January '79) troubles. Pre -wound coil. 
Boosts power output of your p. Cat. K-3280 $27.50 
car cassette or FM radio to ) DRILL SPEED CONTROL Mk 2 
12 watts per channel. (E.A. July '76) 
Cat. K-3493 $29.50 Suits 240V 'universal' motors (not electronically 
ETI480PS POWER SUPPLY MODULE switched or controlled types). 
(E.T.I. December '76) A must for the home handyman. 
To run either 1 x 100W or 2 x 50W modules. Cat. K-3080 $13.50 
Cat. K-3438 $19.50 HIGH POWER STROBE 
MUSICOLOR Mk 111 COLOUR ORGAN (E.T.I. August '71) 
(E.A. September '76) A real blast - ideal for 
Turns your music into light) Just add the lights. parties, discos, etc. 
Cat. K-3140 $65.00 Cat. K-3150 $29.50 

ETI601 MINI ORGAN TV MASTHEAD AMPLIFIER 
(E.T.I. August '76) r¡; (E.T.I. August '71) 

la YOU can play Can turn an unwatchable mess into a brilliant 
tune in style. picture. 
Cat. K-3430 $26.50 Cat. K-3230 S32.00 

LOUDSPEAKER PROTECTOR 
(E.A. June '76) 
Eliminates turn -on and turn-off surges from311 MAIL ORDI-RS? Certainly! 
most amps. Postage & puckirly CAlru. 
Cat. K-3425 $13.50 

111111111 IIIII 

MISCELLANEOUS 

COMPUTERS, ETC. 

LOW COST VIDEO DISPLAY UNIT 
(E.A. February '78) 
Communicate with a computer. Matches above. 
Cat. K-3460 $97.50 
VIDEO MODULATOR for use with VDU 
(E.A. April '78) 
Allows above VDU to be used with any TV set 
Cat. K-3462 $4.50 
2650 MINI COMPUTER - 
(E.A. May '78) 
1k of memory - contains 1 

ALL parts required. 
Cat. K-3447, .... $125.00 
ASCII KEYBOARD ENCODER 
(E.A. April '78) 
Uses our standard keyboard (Cat. X-1180) 
Cat. K-3464 S39.50 
CASSETTE INTERFACE 
(E.A. April '77) 
Use any cassette player to communicate 
with computer. 
Cat. K-3465 $24.50 
SHORTFORM MINISCAMP 
(E.A. May '77) 
Contains PC board and components only. 
Cat. K-3445 $59.00 

-- I 

TV GAMES 
10 -GAME VIDEO GAME 
(E.A. July '78) 
Features 4 -way bat control, many combinations 
of bat sizes, ball speeds, angles, etc. 
Cat. K-3491 $49.50 
STUNT MOTORCYCLE GAME 
(E.T.I. June '78) 
Play 4 different games, motorcross, enduro, 
drag and stunt. Easy to build) 
Cat. K-3474 $29.50 

TEST EQUIPMENT 
40MHz DIGITAL 
FREQUENCY COUNTER 
(E.A. August/Sept. '78) - 
Versatile piece of test gear. 
Easily upgraded to 200MHz 
by adding 95H90 Pre -scaler IC. 

(Cat. Z-5360 $12.50) 
Cat. K-3437 $99.50 
NEW MODEL TRANSISTOR TESTER 
(E.A. July '78) 
Checks most transistors and FETs quickly and 
easily. 
Cat. K-3052 $19.75 
R -L -C BRIDGE 
(E.A. March '78) 
Ideal protect for the beginner or enthusiast. 
Cat. K-3468 $34.50 
AUDIO OSCILLATOR 
(E.A. June '78) 
Outstanding value for a valuable service aid. 
Cat. K-3469 $32.00 

NOTE: Prices & stock availability could Change between publication deadline 3 on -sale date due to circumstances beyond 
our Control. Please check with our stores for latest availability & prices. 

*SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS 

DICK SMITH ELECTRONICS 



hÍ.fI. & 
L_J electronics 

Everything for the electronic enthusiast 

119U 113,LtilE 
IF YOU'RE PAYING MORE THAN THIS, YOU'RE SIMPLY PAYING TOO MUCH. 

ITEM. OPPOSITION PRICE. D.R. ELECTRONICS. 

1.00 .73c 
BC. 547/8/9. .25c .20c 
741 8pin DIL. .60c 2 for .75c 
IN914.Signal diodes .12c .10c 
8 Pin I.C. Socket. .40c .35c 

D.R. HI-FI & ELECTRONICS 
293 ST. PAUL'S TERRACE. 
FORTITUDE VALLEY. 

These are not specials. These are our everyday low, low 
prices. Come over and see us today and start saving money. 
Easy parking. 

PHONE 52-8391 

SECRET CB 
JUST 

ARRIVED VOLUME 4 
VOLUMES 1, 2 Si 3 ALSO AVAILABLE EX -STOCK. 

AVAILABLE FROM CB DEALERS, TECHNICAL BOOK SHOPS 

OR Cut out s send to: 

THESE MANUALS PROVIDE NUMEROUS HINTS 
& SUGGESTIONS TO IMPROVE THE OPERATION 

OF CB TRANSCEIVERS. 

THEY ARE INVALUABLE TO TECHNICIANS 
SERVICING CB EQUIPMENT. 

A R 
72 VINCENT ST., ARARAT. 3377 
PHONE 053 52 2697. 

IMARK PTY. LTD., 72 VINCENT ST., ARARAT. 3377 
Please post 

Copies Volume 1 at $14.95 
Copies Volume 2 at $14.95 
Copies Volume 3 at $14.95 

Copies Volume 4 at $14.95 

Cheque/Money Order enclosed for $ 

Bankcard No 

Signature 

Send to: 

Postcode 
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Tandy Parts Turn Your Ideas Into Projects 
Photographic Printed Circuit 
Board Processing Kit 

8 Piece Kit 
*includes ell materials 
Fast, Most Accurate 

way to produce pro- 
fessional quality 

c_ 

The procedure is almost foolproof and the results are 

astonishing! Simply spray a copper -clad PC board with the 

Sensitizer, place a negative of the circuit you want to 

reproduce over the board, expose the board to strong light, 

develop it, etch it, clean it - and you have a precise printed 

circuit! Includes all materials necessary and comes complete 
with instructions. 

276-1560 
Normal Retail Price 19.95 

saves 

Resist -Ink Solvent 
Use on PC boards after etching. Removes 
any remaining ink, lacquer or flux. 59.1 ml 

276-1532 
M 

78 Cat. Price 1.69 
1 

Lsave $120 

74C Series CMOS Integrated Circuits 
Guaranteed Electrically, Mechanically 

RS74COO Quad Two -Input NAND Gate. Low Power, TEL 

compatible. 276-2301 
RS74CO2 Quad Two -Input NOR Gate. For digital systems. 
Low power, TTL compatible. 278-2302 
RS74CO4 Hex inverter. 276-2303 
RS74C08 Quad Two -Input NAND Gate. 276-2305 
RS74C74 Dual D Flip -Flop. 276-2310 
RS74C76 Dual J -K Flip Flops. 276-2312 
RS74C90 4 Bit Decade Counter. 276-2315 

RSS74C192 Synchronous 4Bit Up/Down Decade 
counter. 276.2321 
RS74C193 Synchronous 4-B1t Up/Down Binary Counter. 
276-2322 

100% prime direct from 
National Semiconductor, All 
utilize MOS )CMOS) IC's and 
N and P -channel enhance- 
ment mode transistors. Re- 

quire from 3.O.15V.IV guaran- 
teed high noise margin. Inputs 
protected against static 
discharge. , I 

Reg. Sale Save 

1.09 0.50 0.59 

1.09 0.50 0.59 
1.09 0.50 0.59 
1.09 0.50 0.59 
1.99 0.50 1.49 
2.39 0.50 1.89 
3.39 0.50 289 

3.69 0.50 319 

3.69 0.50 3.19 

Etchant-Resist t 
Synthesizer 

Photo -sensitizes PC boards, allowing the 
transfer of circuit patterns to boards by 

exposure to light. 88.7m1(3 fl.oz). 276-1562 

'78 Cat. Price - 
[save $ 2 7° Lr 

Masking Film 
Cut -and -peel type. Cut it where copper is 
to remain, then remove excess. 
20.32x25 4 cm (8x 101 sheet. 276-1563 

'78 Cat. Price 2.69 

r saveslu - 99` 
AT THESE PRICES THEY WON'T LAST! 

0.6" LED Single Digit 
Readout 

Bright Red 7 -segment Display 
Is easy to read up to 7.6m 

For comfortable viewing. Left 
decimal. Output, typically 5.0 mcd at 
20 mA. Circuit board mounting 
similar to Litronix 747. Intensity. 
coded for uniformity. 
Common Cathode. 276066 

Normal Retail Price 4.99 

save$2 

« 

:.4411 ,t, del 

Two 30 -Watt Power Transistors 
Ideally suited for audio output 
stages, bull horns, PA 
systems. Complimentary pair 
similar to 2N4921 and 2N4918 

276117 

77 Cat. Price 2.95 f -. 

sale 3OC 

IC Digital Clock Chip 

RS -7001. 12 -hour calendar alarm clock. 276-1756. 

Normal Retail Price 14.95 r'., 

( save$s 995 

0.3" LED Single Digit 
Readout 

Circuit Mounting Board 
Easy to read up to 3.048m (101. Light -pipe construct- 
ion. Left and right decimals. Voltage per segment, 
1.7V at 20 mA tight output, 0.25 mcd at 10 mA, IC 
compatible. Set of 4. 

Common Anode 
2761210 
Common Cathode 
2761211 

Reg. 
12.95 
Pkg4 
12.95 5.99 
Pkg.4 

Sale 
5.99 

Sane 
6.96 

696 

l save$696 
L./\ 

Right -Angle IC Slot 
Allows LED displays to be 
mounted vertically for easy 
viewing. Standard 16 -pin 
spacing. 2761985 

Normal Retail Price 1.99 r1 
savesi ,: 99` 

599 

Phase -Lock Loop 
Type LM565. General-pur- 
pose. Frequency range, 
0.001 Hz to 500 kHz. Re- 

quires 5-12 VDC at 12.5mA. 
.14 -pin DIP. 276-1720 

77 Cat. Price 5.251-' 

sale 199 

Temperature Controller 
RS3911 . Rated for operation 
over a -25'C to +85' tern- 
perature range. 13 -pin epoxy 
mini -DIP case. 276-1706 

Can be calibrated In 
K, C, F n 

Normal save $ 2r Retail t 
Price 3.99 

,99 

Pre -Punched Phenolic Perfboards 
Cat. No. Size Rag. Sale Save 

276-1583 17.4x24.7cm 2.49 1.49 1.00 

276-1393 14.2x22.8cm 2.69 1.49 1.20 

276-1391 14.2x22.8cm 2.39 1.49 0.90 

save up to $120 X49 

Call in or Mall Order from any Tandy Store or Participating Dealer or 

Tandy Electronics Mail Order Department, P.O. Box 229, Rydalmere, N.S.W. 2116 
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Nor 
LEADING ELECTRONIC 

COMPONENT SUPPLIERS FOR 
MORE THAN 35 YEARS 

MULTIMETERS - DIGITAL VOLTMETERS 
CRO's & CALCULATORS 

RAPAR MODEL 200H 
20K O.P.V. 

(513.86 plus 15% tax) S1595 
SPECIFICATION (14 MEASURING ANGES):- 
SENSITIVITY:: 70,000 OhrmNolt DC 
DC VOLTS: 0.5, 25, 126, 500, 2500 
AC VOLTS: 0.10,50, 750, t D00 
DC CURRENT: D'SGiA, 250mA 
RESISTANCE: 0-50K, GSM Ohm 
DECIBEL: -20 to .22 
DIMENSIONS: 116 x 85 x 34mm 
WEIGHT: 0.29 kg 
ACCESSORIES: Test Prods, 1Sv Battery, 

Instructions 

TUf1UW VF5 
S31.30 

1527.22 plus 15% 1.) 

SPECIFICATIONS:- a 
DC VOLTAGE: 0'0.25-2.510.50 2501,000V 

at 20,000 OhrnsN 
AC VOLTAGE: 010-50 2 50 1,003V at 9.000 Ohms/V 
DC CURRENT: 050 A; 0.10.250mA;O10A 
RESISTANCE: 05.50-500K, 0.5M 

(64 641313 4K 64K al center) 
BUZZER: 
CAPACITANCE: 0.0006-02uF (AC 50V range) 

0.005-1uF (AC 10V range) 
DECIBELS: -15 to a22dB. (0de-1mW in 600 ohm) 
PROTECTOR: diodes and rule 

AMODEN MODEL 360-TRCX nail 
64 tranetersistor 

with capacitor 
( 

5 transistor tester. 
(S56.37 tus 15% tax) 

Hide input impedance of 100k ohrnuN at DCV range 
Mooting 8.5uA ultra sensitive meter. Measurable hit and 

value of transistors. Able to measure the capaerranco 
value of capacitors by built-in transistors oscillator. (517pF- 
50uF 2 ranges). Protection circuit of use and diode. 

Able to measure high voltage of 501V (foe TV service) and 
10MHa-3004s por CB service) by optional prove. 

aIF--B-e: 

SINCLAIR 

DM235 DIGITAL 

MULTIMETER 
FEATURES OF THE DM235 

314 digit resolution Large, bright, wide angle 
LED display reading to *1999 Auromatic polacry 
selection Industry standard t0M ohm input imped 
ran a 0.5% of reading bait accuracy, 
Sb functions (ir 26 cnp.' DC Volts - 1mV to 1000V AC Volts - 1mV Is 750V DC Current - ItrA to lA 10M ohm input Impedance 
R. ding rota: 233 per second Temperature coefficient: <0.050C of applicable accuracy specifications Dimensions 10" x 5.8" it 1.6" (255 x 148 x 40mm) Supplied complete with tat leads and prods, and operators instruction manual. 

K 

S149.62 
($130.10 plus 

15% tax) 

For students, engineers and 
service technicians. 

Inspect our full range of test equipment at our 
showrooms now. 

rºrrpdc..r. wON11 fo cb.npa MMod notice. wPI.... tea oat rye form below for ras -Ir.. 1.4.4 

NATIONAL SEMICONDUCTOR NS108 
A superb new, ultraslim (7.5mm thin) scientific calculator featuring a (0digit liquid crystal display, 1tdigt internal calculating for extra accuracy, and speual display prompting for user ce plus all the calculating power that you expect Irons National Semiconductor. Improved circuitry and the inherent low power drain of liquid crystal displays provide for over 650 hours (rl operation. The Improved internal ecosrecy of the NS1D8 can be easily demonstrated: key in the number 30 and Men the functions' sequence cosine, tangent, sine, sew'''. angentcosine"' a, the number 30 will appearas the answer. Most other calculators would show 9 result slightly less than 30 due to intense! roundof. The liquid crystal display contains a eerie, of alphabetic characters wilds appear blow the display numbers to Mona' the mode of the calgtlarne, particularly helpful during lengthy calculations. 

FeaMM: Tendige liquid crystal display shows full 
10digit mantisu o Bdigit mantissa end 2dig1.xprinent 
plus sign Display prompting alpha characters below 
the mantissa signal the calculator mode: -X10" helps 
interpret scientific notation "DEG." "PAD." or 
"GRAD- indicates the angular mode "HVP- 
indicates hyperbolic mode " and 5 out" 
fhows while panorming statistical summations and the 
pending nature of the problem "F" or "2nd" 
indiares secondary function of double function key will 
be selected Direct access accumulating memory: 
Ma M-, MR, Memory store, Memory Display exchange 

Two levels of parenthesis a Trigonometric and 
logarithmic functions. inverse trig and log, hyperboik 
functions Algebraic logic Statistical functions: 
three accessible, accumulating memories for summatiorn 

Sum X, Xt, and n Calculates mean and standard 
deviation, adding to and subtracting from the cumin 
Mons et will Se keys for permutations and 
combination calculations Mode selection in degrees, 
radius or pads Rectangular/polar co-ordinates Degrees, minutes, 
seconds Square, quips root sal factorial XI Reciprocals, powers and roots lnteg.rnrcton isolation Degree, radian, grad conversion 

Complete with vinyl billfold style tarrying case and 3 silver oxide barrettes. 

ka.a,fat. 

_ROOM 
OODLa]M COO COO 
OOCO® nnnoo 

$22.81 

S41.89 
(536.25 plus 
15% tax) 

NATIONAL SEMICONDUCTOR 
NS101 

2,500 hours of turnery tile Ratos black on while LCD 
display Memory.in-use indicator Negative number and 

fm 
kdiaix ts Automatic power shutoff after7 minutes 

of no operation Algebraic logic Decimal selection float. 
ing or in add mode position automatically pieces decimal in dollars and yenta position Four key accumulating rnem ay: Ms, M-, MR, MC -Live.' percent key with automatic 
add.on, discount, and net Special function keys: Square root, square reciprocals; and powers PI key and automatic ($19.66 plus constant Complete with 2 Miner oxide batteries and billfold. 15% tax) style carrying case, (Thickness 7.5mm) 

To: RADIO PARTS GROUP, 562 Spencer SI., West Melbourne. (03) 329-7888. 1103 Dandenong Rd., East Malvern. (03) 211-8122. 

Please send me 

I am enclosingEi cheque money order 
or please debit my Bankcard - Number 
Orders in excess of 525 freight tree In Aust. 
Outside Australia freight on. 
Write for comprehensive 
Semiconductor price list. Signature 

Name 

Address 

«AA` 

P/Code 1 m fa= wmf ma. ma. mf .m «mu ow. mo mi um.. 

eaw 

. ... .... .. . 

SINCLAIRTMETER PDM35 563.47 
(555.19 plus 15% tax) 

SPECIFICATIONS: - 
SENSITIVITY: 315 Digit LED Dnpl.V (10 Meg Input 

DCI 
DC VOLTAGE: 1 MV to 1000 V (Four Ranges) .C VOLTAGE: 1 V to 500 V 140 Ha -5 Oft) 
DC CURRENT: 1 MA to 200 MA (Sin Ranges) 
RESISTANCE: I(1 to 20 Magi (Five Ranges) 
DIMENSIONS: 153 x 76 x 39mm 
POWER. 9 Volt Battery (a.9 216 Evereadol 

N.L.S. - LM350 WITH'LCD DISPLAY 

op aa ae OCCUR ACT 

SPECIFICATIONS: 
ear141M1ryy 3N 0,911 LCD display Ito Meg 
Inoue ACrDCI Dimensions: ge a so a 47 mm. 

S123.82 
accuacv sr)e MaáN.pe 

(5107.67 
plus 15% tax) 

eai4uca ten 
cuuern 

VOI IS DC Oleumne SO SI, Soren. .10 Se ow 

encluntS 
10 

100 
s Snob, s. 

' l0 re 

ro N 

CS -1580A 130mm DUAL TRACE 15MHz 
TRIGGERED SWEEP 

OSCILLOSCOPE 

9E0 

S558.47 
(5485.63 plus 15% tex) 
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SALES TAX EXEMPTIONS & CLASSIFICATIONS) ACT 
To: The Commissioner of Taxation and the Commonwealth of Australia 

I hereby certify that the goods purchased by me 
from 

on (date) are for use in 

(name of University or School) (n or directly and essentially in connection with the production o1 fect5, by means of observing. measuring, testing or otherwise experimenting wish material phenomena for the purpose of providing or illustrating natural principles or laws. Exemption is accordingly claimed under item 63 (1) in the First Schedule to the Sales Tax (Exemptions and Classifications) Act. 
Signature of official of University or School 
Designation 
Name of University or School 
Date Signature of Student 
Address o1 Student 

es. 
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P S. lES 
Some pointers on the use of monolithic three -terminal voltage regulators 

from Tim Orr. 

THE PRODUCTION OF stable regulated supply voltages has 

been simplified by the introduction of three terminal voltage 

regulators. These devices make power supply design relatively 

simple, but the designer must be aware of other important 

details that can cause poor results. Consider a 'simple 

unregulated supply, fig. 1. 

A mains transformer isolates a piece of equipment from the 

Vpeak 

Full Wave Rectified 

Fig. 1 (above) A simple unregulated power supply, (top) the output 

(with a load resistor). 

E 
Screen 

MAINS TRANSFORMER 

f 

potentially lethal mains voltage and provides a suitable voltage 

to be rectified, smoothed and applied to a voltage regulator. 

The secondary voltage of the transformer is measured in volts 

RMS at a particular loading. 
If the transformer is rated at 15 V at 10 volt -amps (VA), 

the output voltage will be 15 V when the load upon the trans- 

former secondary is 10 VA (10 watts). 
If the load is removed the output voltage will rise. The 

percentage change from load to no load is known as the trans- 

former regulation and is typically 10 - 20%. 

If the rectifier is followed by a capacitor -input smoothing 

circuit, the dc voltage is 1.414 (the square root of 2) times 

the transformer RMS voltage. Thus a 15 VRMS (loaded) 

transformer will generate about 20 Vdc when full wave rectified 

and smoothed, which will rise to about 25 Vdc when the load 

is removed (assuming 20% regulation, see fig. 1). 

When calculating these voltages, remember that each forward 

biased diode in the current path will drop 0.6 V, so a full wave 

rectifier will cause a 1.2 V drop. 
The smoothing capacitor should be selected to withstand 

the peak no load voltage from the transformer. Also, make 

certain that the polarity of an electrolytic capacitor is correct; 

they can literally explode if wired up backwards! 

Diode Bridge 

D1 - D4 

Heavy Charging 
Currents 

FULL WAVE RECTIFIER 

CHARGING 
CURRENT 

There are three sections, a step down, isolating transformer, a diode 

bridge and a smoothing capacitor. The transformer ís driven from the 

mains. Some transformers have a copper screen to isolate the primary 

winding from the secondary windings. For safety, and noise reduction, 

this should be connected to earth. 
Another type of mains transformer uses what is known as a split 

bobbin; the primary is wound on one bobbin, the secondary on another. 

Thus the two windings are inherently physically isolated. These two 

transformer types are generally constructed on what is known as an 'E' 

core; take one to bits and you will find that it is constructed out of lots 

of 'E' shaped laminations. These 'E' laminations are butted into 'I' 
laminations, and clamped together. This butting together of the lamin- 

ations can cause magnetic field problems. The wider the gap between 

the 'E' and 'I' laminations, the larger the magnetic field around the 

transformer. 

1 

T 
Cl 

+ve Output* 

0 1 

SMOOTHING 
CAPACITOR 

Load 
Resistor 

The magnetic field can generate a significant amount of induced 

hum in nearby electronics, this can be overcome by using a low leakage 

toroidal transformer which is constructed from circular laminations. 

The primary and secondary windings are wound through the centre of 

the toroid. The toroidal transformer, by virtue of its 'continuous' 
laminations results in a low stray field and a low profile design, making 

it ideally suited for audio amplifier applications. 

When a load ís placed upon the power supply shown above, the output 
voltage appears as a DC voltage on top of which is a ripple voltage. This 

can be thought of as two separate periods, a charge period where the 

capacitor is charged up by the power supply and a discharge period 

where the load discharges the capacitor. 
This charging and discharging generates a ripple voltage which has a 

period of 10 ms (100 Hz). A load current of 100 mA, and a 100µ 
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POWER SUPPLIES 
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Fig. 2. Correct pcb layout for power supply design. Note the thick short tracks from the bridge rectifier to the filter capacitor. 

capacitor will result in a ripple voltage of about 0.7 V p -p. 
As a rule of thump allow 1 to 1,5 V p -p maximum ripple if a voltage 

regulator is being used. This will generally result in an output ripple of 
less than 1 mV. 

Generally the discharge period is much longer than the charge period. 

This means that the transformer is only supplying power to the capac- itor for short periods. During these periods the smoothing capacitor is rapidly charged, and it is quite common for these current surges to exceed several amps. This can cause mains BUZZ problems when laying out printed circuit board designs for power supplies. 
The correct layout is shown in Fig. 2. If the current surge is 1 A and the track resistance is 20 milliohms then the voltage developed between the rectifier and the filter capacitor will be 20 mVpp. 

Table One 

V secondary V peak V peak off load 
at rated at rated transformer 

load load regulation 20% 

5 VRMS 7.1 V 8.5 V 
6 VRMS 8.5 V 10.2 V 
9VRMS 12.7 V 15.3 V 
10 VRMS 14.1 V 17.0 V 
12VRMS 17.0V 20.4V 
15 VRMS 21.2 V 25.5 V 
20 VRMS 28.3 V 34.0 V 
25 VRMS 35.4 V 42.4 V 
30 VRMS 42.4 V 51.0 V 
35 VRMS 49.5 V 59.4 V 
40 VRMS 56.6 V 67.9 V 

Voltage regulators 
A voltage regulator takes a varying (unregulated) input voltage 
and produces a stable (regulated) output voltage. There is a 
wide range of fixed voltage three terminal regulators to choose from, with a choice of maximum current handling, output vol- 
tage and positive or negative operation. The data sheets for 
these devices contain lots of seemingly complex information 
and so a glossary of terms is given here. 

Ripple Rejection 
The ratio of the ripple voltage at the regulator input to that at the output, generally expressed in dB. Typically of the output, 
generally expressed in dB. Typically of the order of 60 dB (1000 to 1). that is, 1 Vpp of ripple at the input ends up as 
1 mVpp at the output. 

Temperature Coefficient 
The output voltage change for a change in regulator tem- perature, expressed ín mV/°C. 
Input Voltage range 
The range of input voltages over which the regulator will function normally. For example, a 12 V regulator may work from 14.5 V to 30 V. At 14.5 V the regulator will 'drop out' 
and. lose its regulation. Regulators generally need at least 2 to 2.5 V in excess of their output voltage. At 30 V the regulator will go 'pop' (time to buy a new one). 

Output voltage 
The voltage at the output terminal with respect to ground. 
Generally within ±5% of stated value. 

Line Regulation 
The change in the output voltage caused by a change in the 
input voltage, typically of the order of 0.2%. 

Short Circuit Current 
The output current when the output is shorted to ground. 
Output Noise Voltage 
The RMS noise voltage measured at the regulators output, not 
including any ripple. 

Regulator IC packages. From top: TO -92, TO -202, TO -220, TO -3 

Power Dissipation 
The maximum power that the regulator can safely generate on 
a particular heatsink. 

As a rule of thumb the regulator case should not exceed about 80°C (which is hot to touch). However, always run the device 
at as low a temperature as possible. It is thermal ageing that 
eventually kills electronic devices and for higher temperatures 
the ageing process is disproportionately faster. 
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Tricks of the Voltage Regulator Trade 

Fig. 1. The conventional arrangement of a three terminal regulator. It 

is advisable to use a decoupling capacitor connected close to the input 

terminals. This prevents high frequency instability. If this capacitor is 

left out then regulation can sometimes be greatly reduced. The decoupl- 

ing capacitor on the output helps reduce the impedance at high fre- 

quencies, where the regulator loses its performance. For best results 

use a tantalum capacitor. 
The internal current limiting of the regulator is shown. When the 

load current exceeds the current limit, the output voltage drops to 

almost 0V..This makes the, regulator short circuit protected. Another 

type of current protection is known as 'FOLD BACK' current limiting 

(shown dotted). This serves to reduce the short circuit current. These 

devices protect the power supply from abuse. Another type of protec- 

tion device is the overvoltage clamp, which protects the circuit being 

supplied from an increase in the powel supply voltage. When the supply 

voltage exceeds a certain level an SCR is triggered orí and clamps the 

rail to ground. This is intended to pop a fuse and so disconnect the 

faulty power supply (which is better than replacing a $1000 worth of 

ICs). With foldback the short circuit power dissipated in the regulator 

is less than that with current limiting. 

Fig. 2. The output voltage of a regulator can be increased by applying a 
""voltage 

to the common terminal. This can be done by a saner diode. 

input out 

Fig. 4. Sometimes it may be necessary to use a supply which exceeds 

the maximum voltage rating of the regulator. A simple voltage regulator 

20, and Q1 can be used to overcome this problem. 2D should be chosen 

so that it is about 6V higher than the regulator output voltage. This 

technique has the added advantage that the power dissipated in the 

regulator is less (the rest being dissipated in Ql, and the regulator is 

presented with a semiregulated voltage, so the output will have better 

regulation. 
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470n 

Vout 

IN OUT 

Common 
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out 

Fig. 3. The output current can be increased by using a bypass transistor. 

When the current flowing through the voltage regulator exceeds 100 mA 

(the voltage across the 5R6 being 560 mV), the bypass transistor begins 

to turn on. This transistor takes all currents in excess of 100 mA and 

yet the output still remains regulated. 

Input 

Dual Power Supply 
This circuit shows a complete regulated dual power supply. The 

unregulated rails are obtained from a split secondary transformer, a 

bridge rectifier and two smoothing capacitors. A positive and a negative 

regulator have been used to generate the + and - rails. These regulators 

250mA 
L ---o 

E 

250V 

15 4 x 1N4002 

e 

15 

Screen 

should be mounted together with insulating washers on heat sinks. 

The pin out of the negative regulator is different to that of the positive 

regulator. The two diodes at the output prevent latching up situations 

(on load) whereby one side starts up faster than the other and forcibly 

reverse biases it, preventing it from operating. 

+25V - +21V 

T. 
=- 1000u 

220pT 

Positive Regulator 
7815 

- 10u 

.1. 100. 22Op 

T 

-25V - -21V 

10u T 

1+15V 

1N4001 

4 OV 

7915 
Negative Regulator 

1N4001 

15V 

Electronics Today International - March 1979 
49 



POWER SUPPLIES 

Tracking Regulator 
Instead of using a negative voltage regulator to obtain the negative rail, an op amp and a power transistor can be used. The resistor ratio, R1, R2 determines the negative rail voltage. The negative rail h not, however, current limited. 

V+ 

1 

V- 

Frecuency 
-Compensation 

V 
c 

Vout 

Current Limit Current Sense 

Adjustable Positive Voltage Regulator 
By using a feedback path (R1, R2), a regulated output voltage can be generated. The voltage reference is connected to the non -inverting input of the error amplifier and the output voltage (via R1, R2) to the inverting input. The error amplifier drives the output transistor on the IC and hence the output voltage is controlled by the feedback voltage. If RI and R2 are replaced by a potentiometer, the supply can be made variable. A 100 pF capacitor is used to stabilise the device. Rsc is used as a current limit control. When the current through Rsc (the load current) generates a voltage of 560 mV accross it, a current limiting transistor is turned on which in turn shorts out the regulating transistor, causing the output voltage to collapse towards 0 V. 
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f 
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4 Voltage Regulator 
The 723 is an 'industry' standard device. Many manufacturers produce it and the device itself is versatile. It comes in a 10 pin TO5 can or a 14 pin/DIL pack. The device contains atrecision voltage reference, with a temperature coefficient of 50 ppm/ C, an error amplifier, an internal transistor capable of handling 100 mA and a current limiting mechanism. By using a few external resistors, a capacitor and maybe an external power transistor, a wide variety of regulator designs can be realised. Right is shown the block diagram of the 723 regulator. As pinouts vary depending upon package, no pin numbers are shown. 

Regulated Power Supply 
Sometimes it is necessary to make a simple power supply using discrete components when a non-standard voltage is required. The circuit shown uses all the basic elements of a voltage regulator, that is, a refer- ence voltage ZD1, an error amplifier and a series control transistor 01. The zener diode , ZD1, sets up a reference voltage of 5V1. This diode has a temperature coefficient of 1.2 mV/°C (a 5V6 zener is best at -0.2 mVr'C). The resistor ratio of R3 and R2 sets the output voltage and the op amp provides the error correction (regulation). Cl is used to reduce the output impedance at high frequencies. 
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models are 
advertised in this 
magazine at a lower 
price, tell us and we 

will supply them at 

a better price. 
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TEXAS PROGRAMMABLE SYSTEMS 

n.f..,.x... 

PC100A Alpha -Numeric Printer aj.79Z210 ($234) 
For TI 59 and 58- Lists, Traces, Prints Words (64 characters), Plots 

Graphs, etc. 

MODULES $85532 ea. plug into 
Ti59 or 58. Pre-programmed with 
approx. 5000 steps. 

Leisure Time 
Marine Navigation (S28 ea.) 
Aviation 
Real Estate and Investment 
Statistics 
Surveying 

and new! 

l7J 

I I 

Business Decisions Si:~ 
Securities Analysis 

NEW MODULES 
Maths/Utility 
Electrical Engineering 

GREATEST PACKAGE OFFER EVER!! 
A Ti59 and PC100A printer >el only $450 (5503) 

A Ti58 and PC100A printer $1/1.1.only S315 (5351) 

(Also any extra modules ordered with package only $30 ea) 

Tí59 38f $245 ($274) 
Programmable to 960 steps or 
100 memories, also master 
module with 5000 steps, 
magnetic cards, 3 manuals, 
program pad, charger, carrying 
cases, etc. 

Extra Magnetic Cards 
Pack of 40 and case 515 

Specialty Pakettes 510 ea 

Programs for mag. cards - 
Electronic Eng e Civil 

Engineering e Statistics 
Programming Aids (Decoders 

and disassemblers) Securities 
Oil/gas energy Black body. 
Printer utility 

ALSO 
Ti58 1ad!$108 (5120) 
Programmable to 480 steps or 
60 memories, otherwise same as 

1159 except for magnetic cards. 

SCIENTIFIC MODELS 
FX120 (44 functions) $32 ($36); FX360 (59 functions) $74 

($83);FX2500(LCD, 33 functions) 533 (537); FX3100 (LCD, 43 

functions) 541 ($46.50) 

3 GREAT PROGRAMMABLES 
Each with 127 step, 11 memories, conditional jumps and 

subroutines. FX-201P $74 (583) Basic model; FX-202P 5106 

($119) Store grog. for 1 year; PRO FX-1 $180 ($203) Card 

programmable. 

CASIO 
A01000 
Calculator, Alarm Clock, 3 -way 

Stopwatch 534 (S38.50) 

HEWLETT lh PACKARD 

HP's ONLY - 
POST FREE! 
(New low prices) 

HP 31E 560 ($671 
(Replacement for HP21) 
HP 32E $80 ($89) 
(Replacement for HP45) 
HP 33E 5100 ($1121 
(Replacement for H 5) 
HP 29C 5162 (5181) 
(Continuous memory) 

HP 19C 5210 (5234) Same as 29C - with 
printer; HP 38E $120 ($134) 

Programmable - Business; HP 67 $450 

($501) Card programmable; HP 97 $750 

(5835) Desk model of 67 with printer. 

Mat22:2=11~111M1 

SUPER SCHOOL AND COLLEGE SPECIALS 

CANON F41 

S16.90 
(518.99) 
22 functions, all 

basic maths 

functions. Ideal 
for high school. 

CASIO FX-31 
519.90 
($22.40) 
29 functions. 
Great value - 
with statistical 
functions and 

parenthesis. 

+x-- 

TEXAS 
Ti25 
S27 ' 

($30) 
LCD 1000 hours 
battery life. 
Slimline In wallet. 
Alpha display of 
mode. Cheapest 
LCD, 

NATIONAL 
SEMI -CON- 
DUCTOR 
NS108 
$36 
(541) 
LCD, 50 
functions. 1000 
hours battery. In. 
Billfold style 
wallet, Ideal 
keyboard layout. 

CANON F62 

544 
(549) 
LCD, 1000 hours. 
The world's 
smallest lull 
scientific/statistical 
calculator. 50 
functions. 

TEXAS Ti55 
S52 
(S58) 
60 functions, 10 
memories. 
Programmable, 
32 steps. More 
keyboard 
functions than 
any other model. 

We can equip your business for 
dollars less. 

NEW! 
CANON 
AX -1 

and 
8X-1 wSIIVf:'->r-+ 

(in basic)Desk 

computers 
(Floppy Disk, Expandable etc.) 

Desk Calculators Mini Computers 
Answering Machines Dictating 
Machines Cash Registers. 

Terms or Leasing. Extra 5 percent off for 

cash (Write or phone for details) 

Pack and Post - All LCD models $1.50 
anywhere in Australia. Otherwise $2.00 
for NSW, elsewhere $3.00 per order. 
(Extra $1.50 for registered) Sales Tax 

Forms must be duly signed and stamped. 
(Forms available). 

bonieord Note: We will negotiate 

welcome here price on quantity orders. 

Copy and complete. 
Please debit my Bankcard 

No. Expiry Date 

Signature 

ELECTRONIC CALCULATOR DISCOUNTS 
Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW. 2153: 
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Thelasttimeyousawareafl new 
be ch/portable DMM was ' 2. 

That's the year our 8000A was 
introduced. Its custom LSI and solid 
owner benefits quickly established 
it as the world's leading DMM. 

Now, look at the new 8010A 
and 8012A: single -chip CMOS de- 
signs for problem -solving in the 
eighties! 

RAZOR-SHARP LCD for large, 
no -strain answers at first glance- 
in any light. 

TOUCH AND HOLD probe 
option, so you can thread your way 
through a component jungle and 
capture the reading you need. 

FUNCTION POWER: 22 ranges 
of AC and DC volts and current, 
six ranges of resistance, and three 
ranges of conductance - the mis- 
sing function on other bench multi - 
meters. 

CONDUCTANCE RANGES 
for noise -free leakage measurements 
to 10,000 M(2. A valuable function 
for bench -testing boards and com- 
ponents, conductance also meas- 
ures transistor beta (using a bias 
resistor) and light intensity (by using 
a photocell). 

OVERLOAD -PROTECTED - 
like no other DMM, including re- 
jection of 6000V transients and up 
to 600V applied to the current ter- 
minals. 

HONEST AC ANSWERS de- 
rived from a Fluke hybrid true rms 
converter. You'll even see the dif- 
ference on your AC line between 
the correct value and what your 
average -responding meter reads. 
And 50 kHz bandwidth won't let 
any significant distortion products 
go unmeasured. Plus, 10 times the 
basic response you may be limited 
to now! 

SPECS YOU EXPECT from 
Fluke - like ±0.1% on DC for one 
year. Both models available with 
rechargeable batteries, and backed 
by the same solid warranty and 
worldwide service that helped make 
the 8000A the industry standard. 

LEADERSHIP HAS TO BE 
EARNED: And we're committed 
to keeping the price of your confi- 
dence as realistic as possible. Like 
$255 *for the 8010A with a l0A cur- 
rent range, andS315*f or the 8012A 
with two extra -low ohms ranges 
that allow measurements from 
0.001(2 to 10,000 Mfg - making 
it the widest range ohmmeter avail- 
able! 

Inbuilt Rechargeable Batteries 
Add $45* 

Touch and Hold Probe 
Add 545* 

Quantity discounts available. 
*Sales tax excluded 
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ELMEASCO Instruments Pty/. Ltd. 
SYDNEY 
PO Box 30, Concord 
NSW. 2137. 13-15 .McDonald St, Mortlake, 
NSW. Ph (02) 736.2888. Telex: 25887. 

MELBOURNE 
PO Box 107, Mt. 
Waverley, Vic. 3149. 
21-23 Anthony Drive, 
Mt. Waverley, Vic. Ph 
(03) 233-4044. 
Telex: 36206 

ADELAIDE 
Phone (08) 51-3521. 

PERTH 
Phone (09) 325-3144 

BRISBANE 
Phone (07) 229-3161. 
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_EARd TO mIX 

DO YOU REALLY want to be a studio 
engineer - or do you just like playing 
with knobs? 

An organisation in Sydney called the 
Academy of Sound Recording Engin- 
eers is offering a part-time course for 
people who seriously want to learn 
what studio engineering is all about. 
John Burnett and Steven Penning, 
both professional engineers, started the 
course about eighteen months ago, 
although they spent about a year before 
that planning it. 
The Course 
The content of the course is intended 
to teach those with at least School 
Certificate or Intermediate level Maths 
and Physics all that they will need to 
knowto get a foothold in the industry. 
However, Steven Penning pointed out to 
us that "No course can make a fully- 
fledged audio engineer - that's not a 

realistic claim. There's no substitute for 
experience." 

The course covers all the theory 
which is required and gives practical 
tuition in such diverse fields as architec- 
tural acoustics and studio management. 

The course takes a year to complete, 
with three ten -week semesters: 

Semester 1 - two three-hour lectures 
per week, covering terminology, specific- 
ation of equipment, methods and pro 
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cedures of studios and equipment, 
acoustic theory, physchoacoustics arld 
basic electronics. 

This part of the course is intended as 

a 'get you started' section to bring 
everyone up to the same standard. 

Semester 2 - one three-hour lecture 
per week plus practical studio time, 
with the accent on studio production 
techniques, studio management, 
practical sessions involving the record- 
ing of groups and artists, multi -track 
mixdown, preparation of master tapes 
for record pressing, commercials and 
TV, publishing and copyright laws. 

This ends the course for about half 
of the students - semester 3 requires a 

fairly high level of maths and some stud- 
ents are discouraged from taking it. The 
first two semesters will, however, pro- 
vide a good grounding in the subject. 

Semester 3 - two three-hour lectures 
per week on applied engineering, design 
and modification of studios, auditorium 
acoustics, sound reinforcement, concert 
PA, advanced physics, architectural 
acoustics, materials for sound damping 
in industrial applications, electronic 
circuit operation and design. 

The organisers recommend that two 
outside courses - effective communic- 
ation and music theory - be taken in 
conjunction with the course. 

The Students 
The course ran with thirty students last 
year. The cost per student is $900 for 
the entire course and is payable as the 
course continues. This includes notes, 
books etc. The fact that not one of the 
students dropped out last year indicates 
the popularity of the material taught. 

The people who the organisers hope 
to attract include those who wish to 
follow a career in studio work, those 
who are in contact with studio record- 
ing already (in an advertising agency, 
for example) and wish to learn more 
about it, and those who just want to 
learn about it out of interest. 

The group hope to run a series of 
short courses purely on electronics in 
the near future. They also see the 
possiblity of commissioning a purpose- 
built studio with learning facilities. 

When we visited_ the existing studio 
we were very impressed with the standard 
of material taught and the way in which 
it was presented. We feel sure that the 
courses offered will prove very popular 
and useful. 

Further information can be obtained 
from: The Academy of Sound 
Recording Engineers, Tin Pan Alley 
Studio, 54-56 Alfred Street, Milsons 
Point, Sydney 2061. Tel: 922 6301. 
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Features 
Large 3/8 (9.5.mm) LED Numerals . 

Automatic Decimal Point 
3 Digit 0-999 Display 
Instantaneous Readout 
Zero Locked 
7 MEGOHM Input Impedance 
12 Measuring Ranges 
Over -range Indication 
Overload Protected 
1% Accuracy 

Supplied complete with: 
1. Rechargeable Nicad Batteries 
2. Combined AC Adaptor & Battery Charger 
3. Connector for charging from auto battery 
4. Test Prods . 

5. Operating instructions 
6. 12 month guarantee 

A Heavy Duty Carrying.Case is available as an 
optional extra. 

SEE THEM AT YOUR LOCAL ELECTRONICS STORE 
OR THE A+R ELECTRONICS BRANCH IN YOUR STATE. 

LEC AR 
DESIGNED 8 MANUFACTURED N AUSTRALIA BY 

AtR ELECTRONICS 
A MEMBER OF THE A 6 R-SOANAR ELECTRONICS GROUP 

QUALITY PRODUCTS 30 Lexton Road,Box HiII,Victoria 

SEMCON MICROCOMPUTERS 
PTY. LTD. 

I I 

VIDEO INTERFACE CRT -01 

PRICE 

$285 
PLUS TAX 

This powerful unit has been 
designed to efficiently in- 
terface the memory of 
Motorola compatible sys 
tems directly to a CRT dis- 
play. It is software driven 
and with appropriate prog- 
ram can be made to emu- 
late the majority of func- 
tions of currently available 
intelligent terminals. 

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. (Control 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 - uneffected by 

scrolling. 
Dot rate controlled by phase locked loop - automatically adjusts to different 

formats. 

32K STATIC RAM CARD features: 
Low price! 

S 569 Kit 

4 x 8K Blocks, each DIP switch selectable, each block 

can be write protected. 
Low power 2114 (1K x 4). 
300 nS access. 

KIT BUILT Motorola Bus compatible. 
8K 
16K 

5249 
5359 

5275 
5389 Fully buffered. 

24K $469 $499 Ground & +5 Rails in grid network for improved 

32K $569 5599 performance. 

RAMS: Texas 4K x 1 300nS 57.50 
2114L 1K x 4 300nS S7.50 
Quantity pricing on request. 

CARD CAGE/BACKPLANE: 
Designed for Motorola Cards 
Anodised Aluminium chassis 
Sturdy Construction 
Tin Plated Backplane 
Accomodates 8 cards 

$84.00 

.: 9 _. - ̀
 ; . ._. 

EDGE CONNECTORS - 11-z: 

43 x 2 x 0.156' $8.50 each 
Eight for $59.00 5100 Connectors $8.50 

8K/16K EPROM MODULE $135 
2708's 

1-8 $13.50. 9-16 512.50. 

8K STATIC RAM 350 n.s. Kit now only $199 
Built $250. 

Please add 15 percent SIT to all prices 
SHOWROOM: 1 Chilvers Rd, Thornleigh, NSW. 2120. 

MAIL ORDER: PO Box 61, Pennant Hills. NSW. 2120. 

PHONE: 848-0800. Add 15 percent S/T. P&P 51.50, Goods valued over $100 will 

be sent by courier, standard charges for freight and insurance, Syd. metro - 
$2.50, NSW country and Interstate - $7.00 
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Power 

Sansui's new DC amplifier has the best 
slew rate and rise time for the lowest TIM 
known to Tom, Dick or Harry. 

TIM - transient intermodulation distor- 
tion - is probably the most important 
neglected distortion in today's quality 
amplifiers. That's why Sansui engineers 
went beyond ordinary specs to analyze 
and virtually annihilate TIM. 
Why the ordinary way wasn't good enough 
Ordinarily, a steady simple sine wave is 
used to test amplifiers. But ít's not a 
realistic method because music consists 
of complex, dynamic signals. And Sansui 
is nothing if not realistic. 
Sansui research showed that poor re- 
sponse to complex pulsive signals caused 
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+3 H 
150F _ 

1 ~f 
Integrated Amplifier 

AU -919 
SUPER FIDELITY 

DD/DC 

Tone 

a y - mic=._ 

clipping and TIM. Obviously a new design 
approach was essential for truly superior 
reproduction of the original sound. 
The new design is exemplified by Sansui's 
PAT. PEND. Diamond Differential DC 
circuit (or DD/DC). The results are simply 
extraordinary. 

401 

Subsonic 
Jump 

on,_,e,g ' 

Why hundreds of watts may 
not be enough 
Remember we said that TIM is primarily 
caused by poor amplifier response. If an 
amplifier cannot respond rapidly with 
high stable current to a sudden pulsive 
signal (a sudden trumpet blast, for 
example), serious distortion occurs. And 
it occurs regardless of how many hun- 
dreds of watts a "muscle-bound" ampli- 
fier may have. 
Sansui discovered that the conventional 
notion of "transient response" was far 
too vague to be of much help. More 
careful in-depth analysis revealed that 
response could be accurately measured 
by slew rate and rise time. Slew rate tells 
you how many volts can be delivered in 
a micro -second and rise time is how long 
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it takes for a 10 to 90 percent rise of the 
peak voltage of the square wave input. 

In a nutshell, slew rate and rise time tell 
you how much and how fast an amplifier 
responds to a signal. 
New standards for amplifier 
performance 
Here are the proven effects of the unique 
DD/DC circuit used both in the power 
amplifier and phono amplifier of the 
AU -919. Slew rate is 200V/µ sec. - the 
highest in the world. Rise time is 0.514 
sec. - the fastest in the world. 
And to perfectly complement such 
unparalleled response to pulsive dynamic 
signals is the AU -919's frequency 
response - better than DC to 500,000 
Hz - the widest in the world. And THD 

Only hi-fi,everything hi-fi., S 
phono-2 (MM) 

phonó-1 (MC) 

Phono-1(MM) (£ - 
tuner 0 - 

aux 

Tape play 

source - 

tape -i 

taPe.2 

Copy 

tuner off 

at full rated output is 0.008% - the 
lowest of any amplifier you can buy. 

Closer to perfection 
These four accurate and verifiable 
specifications assure virtual elimination 
of TIM. They assure you of clearer and 
more accurate reproduction of even the 
most complex nuances of recorded sound. 
With exclusive Diamond Differential DC 
circuit design, the "Straight DC" AU -919 
integrated amplifier comes closer to 
theoretically perfect performance than 
any other comparable unit. 

Input Selector 

rce 

. St.1t.2 

. St,2e.-1 

Sansui's AU -919: the standard 
by which all others will be 
measured. 

SANSUI 

Au -919 
Write for interesting detailed catalogue. 

VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205. Australia Tel: 699 5473 

Suite 5, Uniline House, 5 Northcliff Street, Milsons Point, N.S.W. 2061, Australia Tel: 929 0293 

SANSUI ELECTRIC CO., LTD. 14-1 lzumi 2-chome, Suqinami-ku, Tokyo 168, Japan 



Electronic PHILIPS 
Components ,; 

and Materials New series of 
rectifier bridges to reduce 
PCB 
size. 

The new BY224 and BY225- 
series of full wave silicon bridge 
rectifiers have a thickness of only 
5.5mm. This means your new 
equipment designs can cut down 
on PCB space needed for the 
older type bridges. 

These bridge rectifiers consist 
of four double -diffused diode 
crystals assembled on a copper 
comb, and plastic encapsulated in 
a SOT -112 package. Their internal 
construction, in which the copper 
/comb is in close proximity to the 
back of the device, makes them 
suitable for operation with a 
heatsink (using clip 56366). 

The smaller Philips bridges 
BY164 and BY179 and the Mullard 
BWY44 to 47 series complement 
the BY224 and BY225 series to 
provide an extensive range of 
bridge rectifiers for both PCB and 
bolt -down mounting. 

For older equipment the 
Mullard OSH series remains 
available. 

Philips Electronic 
Components and Materials, 
P.O. Box 50, Lane Cove, N.S.W. 
2066 
Ph: (02) 427.0888 
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1- BY179 

0 
- All -plastic module (SOD -28) 211V 800V 25A IA 

111 81164 I - - All -plastic module (SOD -28) MY 120V 25A I.4A 

D81224-400 

O -600 
Plastic module with 

heat -sink lace (SOT -112) 
two 400V 

600V 
85A 5.5A 

81225-100 m- -200 
U 

Plastic module with 
heat -sink face (SOT -112) 

VI 
IN 

100V 
200V 

100A 4.2A 

a 
8YW44-200 

-600-400 

U) -800 
w 

OSH03-200 
-400 

-800 

Plastic single -hole fitting 

111V 
MIN agy 
MN 

200V 

00V 
800V 

40A 411 

IZ 81W45.200 
-400 
-600 

Z -800 

061405-200 
-400 
-600 
-800 

Plastic module two -hole 
fitting 

INN 
MN 
4211r 

MN 

300V 
600V 
900V 

1200V 

75A BA 

O 8YW46.200 
1:1 -400 

1. -600 J -800 

O 

061107-200 
-400 
-600 
-800 

Plastic module two -hole 
fitting 

141/ 
!MY 
KW 
MN 

300V 
600V 
900V 

1200V 

75A M 

m BYW47-200 
-400 
-600 
-800 

OSH10A-200 
-400 
-600 
-800 

Plastic module two -hole 
titling 

14N 
UM 
4211V 

MN 

300V 
600V 
900V 

1200V 

180A 12.511 

AVAILABLE THROUGHOUT AUSTRALIA FROM 

CE AAND PHILIPS 
153-0252 
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Project 559 

a 

Quickly test audio cables with this ingenious project. 

ETI 559 OPEN OK 

e 
SHORT CABLE 

TESTER 

' 
2\ \ / /5 tes 

1 2 1 2 

I 

3 a 3 

ALMOST ALL THE faults in an audio 
system are caused by cables. Have you 
ever tried to find which cable is broken 
among the many connections in a stage 

audio system, especially with anxious 
people looking over your shoulder? 

The answer is to check each cable 
before the performance, a rather tedious 
business. 

This Cable Tester checks each wire in 
turn for both open circuits and short 
circuits to earth. Each cable can then 
be thoroughly tested before use and 
hopefully faults can be found before 
they cause problems. 

TEST 

The circuit makes cunning use of a 

7474 dual D flip flop to light one of 
three LED's after the test switch is 

pushed, indicating short, open, or OK. 

Construction 
The unit is mounted on a standard 
plastic box measuring 196 x 113 x 60 
mm. If it is to be used on-stage, then 
use the strongest box you can find, 
such as diecast aluminium. 

Wiring the switch is the only difficult 
part of the construction. Note that 
some of the switch contacts are linked 
together as shown in tablel. The trans - 

former we used is a commonly available 
Ferguson pcb mounting type. 

The sockets we have chosen for the 
prototype are the most common type, 
however there is no reason why others 
can't be subsitituted. The jack plugs, 
J1, 2 and the RCA sockets SK1, 2 

must be insulated from the metal front 
panel, or the earth connections will be 

permanently connected together 
through the panel. RCA sockets are 

available with insulating mountings, 
while insulating washers can be made 
from plastic sheet for mounting the jack 
sockets. 
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Project 559 

HOW IT WORKS - ETI 559 

To understand the operation of the cable 
tester refer to the simplified diagram and 
the truth table in fig. 1. 

.IC1 is a 7474 dual D flip-flop with its 
clock (CLK) and D inputs held at OV. 

First lets assume an open circuit cable. 
ZD1 conducts, as it has 12 V across it, and 
turns on Q2, which holds the preset (PR) 
Input on IC 1 / 1 low. The PR input of IC 1 /2 
remains high because ZD2 is not biased. 
When the test switch is pressed, putting a 
0 on the CLR input, the outputs of IC1/1 
become: Q, high; Q low. When the test 
switch is released, leaving both the CLR 
inputs high, the following outputs are 
obtained: IC1/1 - Q, high; Q, low; IC1/2 
- Q, low; Q, high. Since the output of Q, 
IC1/1 is low, Q3 is turned off. Therefore 
LED1 is on, LED2 is off, and LED3 is off. 

Now let's look at the `short to earth' 
condition. The 12 V rail is shorted to 
earth through D1 (exit one diode). Q2 is 

turned off leaving the PR input of IC1/1 
high. The PR input of IC1/2 is held low. 
When the test button is pressed the outputs 
of IC1/1 go: Q, low; Q, high. When the 

button is released, placing a high on the 
CLR inputs, these outputs remain the 
same.. The outputs of IC1/2 are: Q, high; 
Q, low. Therefore LED1 is off, LED2 is 
off because the base of Q3 is held low by 
IC1/2, and LED3 is on, indicating a short. 

Finally, if the cable Is OK, the voltage 
across ZD1 is held at 3.3 V by ZD2. Q2 
is off because ZD1 (6.8 V) is not conduct- 
ing. The PR input of IC1/1 is left high 
and the PR input of IC1/2 is also high. 
When the test button is released the out- 
puts of IC1/1 go: Q, low; Q, high. The 
outputs of IC1/1 go: Q, low; Q, high, 
when the button is pushed and remain the 
same when it is released. Both the Q out- 
puts are low so LEDs 1 and 3 are off and 
the Q outputs are high so Q3 is conducting 
and LED2 is on. 

The only difference between this 
circuit and the final circuit is that D1 In 
the simple circuit has been replaced with 
a FET constant current source, Ql. SW1 
selects the wires to be tested and a power 
supply has been included. 

+5V +5V 

R5 )0, CL 

LED1 IC1a 
D5 

PR 
03 

if`` 02 
1 

LE D2 

41-1 
SHORT 
TO EARTH 

OV 

TEST 

OV 

CL 

IC1b 

PR 

Fig. 1. Simplified diagram of the Cable Tester. 
OV 

ZD2 
3V3 

D6 

R6 

LED3 

TRUTH TABLE 

' 
OV 

INPUTS OUTPUTS 

PR CLR , CLK O O O 

L H x X HL 
H L X X L H 

L L X X H' H' 
H H t H H L 

H H t L I. H 

H H L X 00 00 
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Fig. 2. Final circuit of the Tester. 
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PIN 14 IS+Ve 
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R6 
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PARTS LIST - ETI 559 

Resistors 
R1 
R2 
R3 
R4 
R5 
R6 

all '4W, 5% 
100R 
220R 
10k 
150R 
47R 
47R 

ZD1 
ZD2 
ZD3.. . 

LED1-LED3.. 

Sockets 
SK1,SK2 
SK3, SK4 

6V8 400 mw zener 
5V1 400 mw zener 
3V3 400 mw zener 
Red LEDs 

RCA Socket 
2 pin DIN socket 

Capacitors SK5, SK6 5 pin DIN socket 

Cl 22014 25VW J1, J2 Stereo jack socket 

C2 220µ 25VW Miscellaneous 

Semiconductors 
SW1 4 pole 6 pos OAK 

switch 
IC1 7474 T1 Ferguson P12/5VA 

transformer 
01 2N5484 FET PB1 miniaturemomentary 
02, 3 BC548 or equivalent 

pcb 
contact pushbutton 
ETI 559 

Dl -D4 EM401 or equivalent Box to suit (195 x 110 x 60 mm); 
D5 -D6 IN914 or equivalent Power cord, plug, etc. 
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SK2 

W 
6 

THE LETTER AND NUMBERS 
IN ITALICS REPRESENT THE 
B SIDE OF THE WAFER 

SEE FIG 1 FOR DETAILED 
O DRAWING OF SW1 

71/415K4 

OQ Z1 

-J 

' -L 

FOR CONNECTIONS OF 
LETTERED WIRES TO 
SW1 SEE TABLE 1 

Fig. 3. Component overlay and front panel connections. 

Fig. 4. Printed circuit 
board pattern (full size). 
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INTERNAL 
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BULK STORE 

SALE 

. ' - electronics C`095`,, 
P.O. Bog 43, CROYDON 2132 e+ 
718 Parramatta Rd, Croydon N. S.W. 

Ph: 797-6/44 OPEN 7 DAYS 

WE'LL 
SAVE YOU MONEY 

PARTS 
GALORE! 

SEND SAE //. :Jfo) 
FOR LISTS OF 
resistors from /, 5w, /Ow, 
from /Oe co.oritors from r?A transistors from /O{, driodes 
from 49, rontfor/ners from $l 
PCBs from 'eV, 1e/u t ...jocks nt 
from 50, a/eetros tras, 30. 
speokers Prowl! 10e, yokes, ºtit 
Jeannie; from 6/, pots freest 

SO. knobs from 50, relays 
from 500 o/SO hardware. 
electrical and profess/one/ 
parts of barain prices! 
Too MANY ITEMS TO 
¿1ST HERE! 317-ó SRI rood,' 

STERtD,su.r r-rasT 
OtYKr 'd O7CXrh. 

RVeBER DRIVE 8ELT51 'so 
NONEYWELI EMERC'ENtY 

STROBE FLASHER: 
Fully woferproo/ u/ira-bri ht 
hoed -held. ?x/Sv do rte. It could save your /i4 A. 

,POT -PACKS 
K YOUR! EA 

PICK, ON[Y``YY } 
n// ewes, wsd 

a. 12 SLIDER POTS 
b. 20 MINIATURE ASST. 
c. 25 ASST PRESET POTS 
d. 12 STD. SGLEyG/ANG POTS 

t 8 DUAL/Ce. 
10 VAOUS 

ONC. 
TCPOTS 

EX -COMPUTER PANS 
WANTED 210 o,e//Ov 
' ROTROA/" 0r s/in//Or-any 
9uon ti t>. - in good o der! 
/CN/T/ON ºO 
/NTERTEREA/CE"4.50 

SUPPtRES)SOR 
9 play-k- 

K/Ta7 -' 46iS7.rurrm'S 

/5w sir D KITS 
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e. .e11. e-p.,.nenar, B(]g B p D 4 7K /OK..?SRra yo° .trt f. err.ron, IC 9 D ! 1 - á2oK.. 2iM.tAM P,L<1 preti'e 2arla-So:Ni 
¡ y r 5p.ns m rhg 1 I t f 
eor.ld3e np.it..9e11 s 

;ldA/UT D- unde. regoM Pleeer. ÓÑLY I'.... 
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s. it Bv.gla_ AlarmslPowtabl CB's ere. 
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OT 
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DIRECT FROM U.S.A. 

MOTOROLA PIEZO HORNS 

RESPONSE 3.5K -- 30K 

1' t 

41f- 
5 11116" KSN 1016A Horn 

RETAIL $18 

2 5/8" 

o 1 

RESPONSE 2K - 30K 

- 3IB" 

RETAIL $28 
RATED 75W/8 ohms - 150W/4 ohms. TRADE ENQUIRIES INVITED. 
As used by major musical equipment and hi-fi speaker manufacturers. 

Sole Australian Importer: 

FREEDMAN ELECTRONICS PTY. LTD. 
SA Distributor; 
Bobs Sound Systems 
458-460 Pulteney Street 
Adelaide SA 
Tel. 223-1220 - AH 446027 

VIC Distributor; 
Zephyr Products 
70 Batesford Road 
Chadstone VIC 3148 
Tel. 568-2922 

RESPONSE 4K - 30K 

3 1/8" 

1 

KSN 1025A Horn 

e 

3 3/8" 

KSN 1005A Flush Flange 

KSN 1001A Recessed Flange 

RETAIL $16 

89-91A Liverpool Rd, Summer Hill, NSW. 2130. Tel: 797-9941, 797-0986. 

OLD Distributor; 
MUSITRONICS 
Lot No 10, Jijaws Street (Rear) 
Sumner Park Estate 
Brisbane 4074 Queensland 
Tel: 3762081 A.H. 376-4558 

WA Distributor; 
KOSMIC Electronic Industries Pty Ltd 
1074 Albany Highway 
Bentley WA 6102 
Tel. 361-1681 - 361-8981 

"THE SIDO BUS STOP" 
S100 16K RAM 

77-71'f1 
II rt FI IIIIIIiÍIIiri 

,o t.ú .t 
.1, 

.i, 
i F I 

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. SPECIAL OFFER PRICE 
$366 for Std. kit plus $5 P&P Reg. mall. 

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 
plus $3 P&P 
S100 8 slot Backplane $22.50 
S100 11 slot Backplane $36 
S100 100 way connecter $7.50 
S100 WIRE WRAP board $22.50 
S100 Extender board kit $22.50 
NUMBER CRUNCHER KIT $49.50 
PAPER TAPE READER KIT $69.50 
FRONT PANEL DISPLAY KIT $87.50 
8080 SINGLE STEP CONTROL $21.65 

S100!6800 CHASSIS 

11 slot backplane, fully card guided, 10 Amp power sup- 
ply, fan, key switch, bench mount, rack mount, anodised 
alum. Sent FOB IPEC Transport. BASIC BENCH MOUNT 
$189. BASIC RACK MOUNT 5166. ACCESSORIES KIT 
S46. S100 POWER SUPPLY 579. 6800 REGULATED 
POWER SUPPLY $104. 

UV EPROM ERASERS 

_ 
T 

.4 

1 

New product range, Model LEE/T 15W tube, 20 min. 
timer, up to 40 EPROMS, will erase In 10/15 mins. Model 
MEE/T 8W tube, 20 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/T $105, MEET 583.47, MEE 573.90 

S100 I/O PORT BOARD 

a- 
'11 Ir , 

tt 1- ii 

Eel 0 
e 

9 Parallel ports (programable), 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 PRICE 5164 P&P $3. 

e DISK DRIVES 
SHUGART SA400 $355 P&P $5 
SHUGART SA800 $580 P&P 55 

6800 PRODUCTS 
6800 5 slot backplane 
6800 11 slot backplane 
6800 11 slot chassis (basic) 

EPROMS & RAM CHIPS 
2708 450 nS GUARANTEED 
2716 450 nS single supply 
2114 LOW POWER 450 nS 58.50, 
2114 LOW POWER 300 nS $10.00 
Send 60c In stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

526.50 
$36.00 

$166.00 

$12.00 
543.50 

ALL PRODUCTS AUST. MADE AND IN STOCK (ALMOST). DEALER ENQUIRIES WELCOME. 

ELECTRONICS 
MELBOURNE 

bonkcerd 
welcome here 

SM ELECTRONICS 
10 Stafford Crt, Doncaster East, Victoria. 3109. 
PO Box 19, Doncaster East, 3109. Phone: (03) 842-3950. 

BUILT & TESTED POA. ALL PRICES ADD 15 PERCENT S/T IF APPLICABLE. 
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NOW YOU CAN BUY 
PREPACKED ELECTRONIC 
COMPONENTS IN SMALL 
QUANTITY PACKS AND SAVE! 

Some of AUSTRALIA'S LOWEST COMPONENT PRICES 
Note:: Regular Prices not temporary specials - keep ºs in mind for that next order 

Linear DOlrnbOrr ter5 

POTS 38c rotary carbon 38c ea 
Oh 11( SK toe 

(LINEAR I." 50K 
m 

K 
2501( 

ALUM SHAFT 500K 1M i2M 

Quality Large red LEDs we drused LEDS 
wide wow mg angle 
Ile each SI 50 per 10 5110 e $12 4 100 

Quality CLIPS Sc ea 7c each 4MOUNTING1001 

Values 100 250 500 Ohm 0,..,=- TRIMPOTS I1( 21( SK lOK TSK SOK 

15c (Iom-) WOK. 250e 5001( 1M 2M 

Trade gout ST exempt welcome 
Send (or Special lists (ag 526 a 100 TRADE 
pots and 599 a 1000 LEDs plus lax it ENTRANCE 
applicable Small Quantities also. 

METAL CAN TRANSISTOR 

for St 20 

108-13C 
10 

100 for 511 

t Amp 01 $4 
505 íN4001. 6c 

1000 1N4002 - 7p 

400V 1N4004 8c 
10005 111,44007030 a007 - í2e 
10% oil 100 SAME 

SIGNAL DIODE IN4148 
a 

a 1000 5c each 
ZENER DIODES 15c each 400 mW 5% 
E24 values 3V to 33V 

(Per 100 prices in brackets) 
On 160 25V 500 0 4 uF 

to all all all 
10uF 50(53'21 60(53',( 70(54) 

22uF 601532,1 70(54) Bc(55) 
33uF Bc($41 901551 100(06) 

47uF 90(551 100(56) I10(57) 
IO0uF 10c(561 120(57) 140(511) 

220uF 120(581 160(510) 35015171 
470uF 16c(5121 220(5161 450(5301 

5c ELECTROS 1000uF 220($18) 3004251 7505501 

(UPRIGHT) 1000uF 16V axial - 200 ea, 58 per 50 

22000E 50V PCB - 95c ea 59 per 10 

Full axial price 5sí - SAE 

01 - 5c I IOc 
.012 - 60 12 -II 
015 - 60 IS - 12c 
017 - 6c 27 - 14c 
022 - 6c 22 15c 
.027 6c 27 - 1660 

.033 - 7c 33 18c 
039 - 7c 39 - 190 

5C POLYESTER 047 - 70 47 20c 

FILM CAPS .056 - 8c 
.066 - Bc All values 

E12 10.. 100V 082 - 9c in ur 
ALL VALUES 001 to Ot - Sc ea 10'$ oil 100 same.uF 

' 

SCRs 

OHO 

C106Y1 
40c 

C122E 
S1.20 

2c RESISTORS 
SI 80 per 100 

SAME RESISTANCE 

T/a w 

SCRs 
0 BA 
0 BA 
4A 
4A 
8A 
85 

30V C103Y -- 35 
200V C103e - 60 

30V C106Y1 - 40 
400V C10601 - 75 
4090 C1220 - 5105 
500V C122E - 51.20 

TRIACS 
2A 400V ESP240 
6A 400V SC141D 

10A 400V SC1460 
DIAC ST2 
Chart to identity leads 
Plus trigger mío 

Our 3 year old price still current 
Opposllran hoped Ile would go 
broke but Our price remains at 
2c ea. 

1 Ohm to 10 M '.W 5°'. E12 
cars. Illm 

APPROX SIZE 

- 65 - 51 30 - SI 50 - 35 

- í0c 

25 A 4000 

SC260D TRIAc 

C37D SCR 

EA S2.50 

'2W miniature metal glaze 

1 Ohm to IM 5% E12 
1M2 to IOM caro film (larger) 

Keep electronics a hobby and not a luxury. compare our prices and buy from 

us Same day turnaround service (unless 
s 

amped) All goods roo 

quality and new No minimum order One pP chame of 45c regardless 

of 0uanhl) Advert current 3 months for tale readers Price lint No 9 

DIGGERMAN ELECTRONICS 

RESISTORS 3c 
52 50 per 100 

SAME RESISTANCE 

P.O. BOX 33, CORAMBA, N.S.W. 2466 

/ 
A TRADENAME OF THE TRANSIENT GROUP 

Inexpensive prepacked components 
from top 

manufacturers. 
From your local 

stockist or mall 
order (45c P&P) 

Included In the ever-expanding 
range of Transpacs are: 

PACK PRICING EXAMPLES: 

S101 2x7400's 49c 
S104 2x7410's 49c 

S108 2x7421's 56c 
S201 10xRed led's $1.95c 
S302 5x2N3638A's $1.09c 
H101 5x8 pin I.C. sock. $1.05c 

Capacitors, 
resistors, 
chokes, 
transistors 
linear 
and digital 
I,C's & sockets, nuts & bolts, solder, switches, knobs, 
tagstrips, veropins, regulators, fuses, optos, thermistors, etc, 

etc 

. 
') 1 s., v ¿` 

` \ l ri .( ._ 

197 Shannon Ave, Geelong West. 3218. Phone: (052) 9-2115 
(Due to 'delivery costs prices may vary between stockists) 

TRANSPACS ARE A NEW 

WAY TO BUY FULL SPEC. 
COMPONENTS AT VERY 

REASONABLE PRICES. 
SEMICONDUCTOR PACKS ARE 

SUPPLIED WITH RELEVANT 
DATA AS AN AID TO THE 

CONSTRUCTOR. 

CUSTOMER INFORMATION 
Please mark relevant box. 

Price list required. 

We are interested in becomming TRANSPAC stockists. 

NAME 

ADDRESS 
rn 
CV 

Pic E5 
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Save time, save money. Buy popular components in bulk and 

save up to 60% Stock up with these carefully selected, easy to use. 

WORK SHOP CARD PAKS 

0 
Zener.Diodes 

( I 

( I 

{ 1 

Í I 

{ } 

1 l 

T 

What Are They: Card Paks are carefully selected 
assortments of various popular prim components 
grouped together on convenient, easy to use 

cards. The cards are easily stored and each 
component can be readily seen at any time. 

How To Use Them: Select the card containing 
the required part and using a sharp knife cut 
the plastic adjacent to the item. Remove the 
selected part leaving the other parts on the 
card undisturbed for later use. 

Who Uses Them: Card Paks are ideal, for . 

hobbyists, repairmen, prototype shops, etc. 

MAIL ORDERS 
Mail Orders: Box 355, P.O. Hornsby 2077. 
Please allow $2.00 towards post and packing. 

izm N 

o 
0 
0 
o 
o 

o 
o 

O 
o 

Diode Pack: 20 I N914/I N4148 switching 
diodes and 20 IN4004 power diodes 

...$2.75 
Zener Diodes: 20 x 400mW zener diodes various 
values from 3.3 to 20V 

...$3.75 
Small Signal Transistors: 10 x BC547,548, 
549 10 x NPN types and BC557,558,559 
PNP types 

20 types ... $2.95 

Medium Power Drivers: Selection of 6-BD136, 
137, 138, 140 Series 

.. $2.95 

Voltage Regulators: Useful assortment of fixed 
and variable regulators (positive and negative) 
including T03 and T0220 types such as 309K, 
7805, 7912, 78L15, 723, 317. (Assortment 
may vary) 

10 values for $7.50 

OP Amps: 10 popular types 741 $3.00 

Timers: 10 x 555 Timers $3.00 

OPTO: Popular led selection of useful red, 
green, yellow types including mounting clips 

20 for $4.75 

TTL/LS Gates: A selection of 20 popular 7400, 
74LS gates (ideal for prototyping-less than 
20c/gate!!!) 

.. . $3.75 

TTL/LS MSI Mix: Including flip flops, counters, 
multivibrators, decoders 

10 devices for $5.25 

CMOS Pack: 20 most useful devices including 
gates, flip flops, counters, buffers, inverters. 

20 for $7.50 

IC Sockets (Solder) Pack Contains: All useful 
sizes, 8,14,16,18,24,28,40 pin 

20 types ... $7.50 

IC Sockets (Wire Wrap): Contains: 8, 14, 16, 
18, 24, 40, p i n 

10 types ... $7..50 

Trimpots: Assortment of miniature vertical 
single turn trimpots 

10 values ... $2.50 

APPLIED TECHNOLOGY PTY. LTD. 
la Pattison Avenue, Waitara. Telephone: (02) 487 2711 (3 lines) 



Project 491 

Simple Graphic Equaliser 
Take the bumps out of your audio system with our simple Graphic 
Equaliser. 

Graphic . Equaliser 

Boost 

Flat 

Cut 

ON 

1_ 

125 Hz 500 Hz 

A GRAPHIC WHAT, you ask? A graphic 
equaliser is a complex form of tone 
control. It can be used to smooth out 
the frequency response of a hi-fi, or as a 

guitar effects unit. In fact, it will prove 
useful in any audio application. 

Frequency Response 
In order to explain how the equaliser 
works, here is a quick explanation of 
the term 'frequency response'. 

Say we take a circuit and set it up 
like this: 

- 

2kHz 8kHz 

max 

_ min 

LEVEL 

tof 

Ell 491` 

The ratio of the reading of meter 1 to 
the reading of meter 2 is called the 
response of the circuit. If the generator 
frequency is varied, the output reading 
on meter 2 varies because the circuit 
behaves differently when fed with 
different frequencies. If this ratio of 
input to output voltage is plotted against 
frequency, the resulting graph is called a 

Frequency Response Curve. 
The frequency response of a typical 

amplifier looks something like this: 

HEWPLSE 

FREQUENCY 

The central section of the curve is 

fairly 'flat' but when it comes to the 
very high or very low frequencies it 
rolls off as the circuit under test finds 
it difficult to maintain its output at 
these frequencies, reducing the reading 
on meter 2. 

Once the signal from the amplifier 
has been passed to the speaker (which 
has its own frequency response as well), 
the response of the system overall may 
look like this: 

F 
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This will be further modified by the 
response of the room where the hi-fi is 

- even your curtains have a response 
curve! By the time the signal finally 
reaches your ears the overall response 
will be fairly well mangled. 

An equaliser is a device for correcting 
(equalising) the frequency response of a 

system. 

Ironing out the Bumps 
Say, for instance, that the frequency 
response looked like this when it reached 
you (rather exaggerated, perhaps!): 

R 

F 

and we would of course like it to look 
like this: 

R 

F 

If we have a device (called an equaliser) 
which has a response like this (the oppo- 
site to the one we wish to correct): 

R 

and we put it in series with the system, 
the overall response would be the sum 
of the two responses: 

R 

In this way we can take any system, 
be it a microphone, a telephone line or a 

Ara I ,- 

i 

hi-fi system, and iron out the variations 
in its response. 

There are two ways of finding the 
correct equaliser settings. One is to 
measure the system response curve and 
design a custom equaliser to correct ít. 
This is fine if you are prepared to do all 
the sums and build a complete new unit 
for each different application. The other 
is to build a device which has a variable 
response which can be adjusted to give 
the desired effect. 

The way this is usually done is to 
build a unit which will split the incoming 
signal into a number of frequency bands 
and then remix these in the desired ratios. 
This will give the device a number of 
plateaux on its response curve, all of 
which can be moved up or down indep- 
endently of each other to give an 

approximation to the desired shape. 
An equaliser of this type is called a 

graphic equaliser if the controls which 
determine the positions of the plateaux 
are of the 'slider' type. The positions of 
the control knobs will then look like the 
frequency response graph of the 
equaliser. 

x r ar xa -. Q . -. , q 

e c 

i 
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Project 491 

SK1 
I NP UT o 

B1 
PP 3 

B2 
PP 3 

Cl R1 
220n 47k 

01 
1N914 

C10 + 
1O0µ 

C11 + 
10Oµ 

R2 
47k " 

+9V 10 
IC 1 TO IC6 

R24 PIN 7 
4k7 

IC1-106 ARE 741 

Fig. 1. Circuit of the Graphic Equaliser. 

C8 
3 IC4 33n rrtrr 

Z C3 
R5 -.- 47p R6 
1M 1M 

R7 
2^ 

6 
47k 

IC3 

9V r0 

PIN 

$8 RV5 100K 
18kR19 TO IC6 I'^ r 

R20 1393 R21 
1M 1M 

BOOST CUT 

R3 
18k 

C2 
4701 P 

f 
RV2 100K 

IIn 
R4 
18k 

R8 
18k 

R10 
1M 

C4 
2n2 -I 

Rv3 100K 
tin 

C6 
8n2 

R13 RVL 100K R14 
18k lin 18k 

vM/^ 

R15 T 820p R16M 
1M 

f 

'R9 
18k 

R12 
47k 

R17 
2 47k 

8k Hz 

2kHz 

R23 
47k 

2 IC6 SK2 

IC5 

500Hz 

R22 
47k /Ar_ 125Hz 

OUTPUT 

The input to the unit is decoupled (to 
remove DC) by Cl and fed into ICI, 
which acts as a 'buffer' - it can be driven 
from a source with a very small current 
capability, which would be incapable of 
providing enough input otherwise. The 
output of IC1 is sufficiently powerful, 
however, to drive the rest of the circuit. 

The output from ICI is fed (via RV1, 
which controls the overall volume) to the 
four filter stages (ICs 2, 3, 4 and 5). These 
each respond to a particular frequency 
band and their output levels are adjustable 
by means of RVs 2, 3, 4 and 5. The out- 
puts from these filters are summed by IC6, 
which acts as a virtual earth mixer. The 
"-" input is held at zero volts by virtue of 
the feedback through R23 and so the out- 
put of the unit is the inverted sum of the 

How It Works - ETI 491 

voltages at the outputs of the filter ICs. 

The individual filters work as follows: 
the feedback will cause the output to be 
equal to the input times (-Z Zin), where 
Zf is the impedance from the output to 
the ' -" input and Z. is the impedance 
from RV1 to'the "-" iñput. 

This is the same situation as in the 
buffer - ICI. In its case, Zui = 47k and Zf 
= 47k. Thus the output is -1 times the 
input (i.e. the signal will be 'inverted' - it 
will sound the same, though). 

In the filters, if the variable resistor is 
at mid -position, with an equal resistance 
between the wiper and either end, then 
Z. = Zr Thus each filter will pass all 
frequencies with output = -1 x input when 
the slider is In mid -position. 

When the slider is at the left-hand end 
on the circuit diagram, however, the 
impedance of the capacitors will cause the 
gain of the filter (gain = output/input) to 
vary with frequency in such a way as to 
increase the gain in a particular frequency 
band. 

Similarly, moving the slider to the other 
end of the potentiometer will cause the 
same band of frequencies to be attenuated. 

Thus, by moving the slider from one 
end to the other, the response of the filter 
to its particular frequency band can be 
changed. As the output is the sum of all 
the filters' outputs, the overall frequency 
response of the unit will follow the shape 
the sliders make on the front panel - 
pushing one of them up will boost that 
particular frequency band. 
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Construction 
All components, except the power 
switch, are mounted on the pcb. Take 
care to insert the electrolytic capacitors 
and ICs the right way round. 

Use the front panel drawing to 
mark out the cutouts for the slide 
potentiometers. The cutouts can then 
be made by drilling small holes, as close 
as possible to each other, down the 
marked line. A small rat-tail file can 
then be used to file down the length of 
the cutout and a thin wide file to smooth 
the edges. They can be fairly sloppy as 

the front plate will hide any roughness. 
The pcb can then be mounted off the 

front panel with four screws and 20 mm 
spaces. The positions for these screws 
are shown as black dots on the front 
panel and pcb artwork. 

We used phono sockets for the input 
and output connections, however any 
other connector is suitable. 

All components are easily obtainable 
except the slide potentiometers which 
we obtained from Radio Despatch 
Service in Sydney. 

Operation 
The input to the equaliser should be of 
a fairly high level, say between the pre - 
amp output and the main amplifier input. 
The output from a microphone or guitar 
would be too low for acceptable perfor- 
mance. 

The sort of effects you can get from 
this unit are a telephone line (with the 
500 Hz slider up and the rest down), a 

shout from a long way off (with the 8 

I I 

OUTPUT 

kHz slider up and the rest down), or just 
a simple bass boost (with the sliders 
forming a diagonal up at the left). 

Of course, by trying the unit your- 
self, you can adapt it to new applications 
or use it in conjunction with other 
effects units to provide a versatile add- 
ition to your effects equipment. 

Hi -Fi 
Naturally, if your hi-fi is stereo, you'll 
need two of these units. The ETI 485 
Graphic Equaliser (June 77, Top Projects 
Vol 5), can be used for this application, 
however is more complex. 

The unit should go between your 
pre -amplifier and power amplifier. The 
simplest way to adjust it is by ear, 
although it's not the most accurate 
method. You can reduce that annoying 
'boominess' your speakers have always 
had, or boost the bass and treble and 
cut the middle from the signal from 
your tape recorder. 

If you want to do it properly, how- 
ever, you will need an Audio Spectrum 
Analyser such as the ETI 487 (Feb 78, 
Top Projects Vol 5). The equaliser is 

adjusted until the system's response to 
all frequencies is the same. Make sure 
the amplifier's tone controls are in mid - 
position. 

This sounds simple enough - but 
remember that the room's response will 
change if you move the sofa or open the 
curtains - so first adjust these to their 
normal position. Also remember the 
neighbours! 

The assembled pcb. 

PARTS LIST - ETI 491 

Resistors all %W, 5% 
R1, R2 47k 
R3, R4 18k 
R5, R6 1M 
R7 47k 
R8, R9 18k 
R10, R11 1M 
R12 47k 
R13, R14 18k 
R15, R16 1M 
R17 47k 
R18, R19 18k 
R20, R21 1M 
R22, 23 47k 
R24, R25 4k7 

Potentiometers 
RV1 10k log Soanar slider 

pot 
RV2, 3, 4, 5 .. . . 100k linear Soanar 

slider pot 
Capacitors 

Cl 220n greencap 
C2 470p ceramic 
C3 47p ceramic 
C4 2n2 greencap 
C5 220p ceramic 
C6 8n2 greencap 
C7 820p ceramic 
C8 33n greencap 
C9 3n3 greencap 
C10, 11 100µ 25V electros 

Semiconductors 
IC1-106 

D1 

Miscellaneous 
SW1 spst miniature toggle 

switch 
SKI, 2 mono jack sockets 
81, 2 9V 216 batteries 

Battery clips, box to suit (195 x 110 x 
60 mm) 
pcb - ETI 491, 20 mm spacers, slider caps 

741 8 pin DIL 

1N914 
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Project 491 

Graphic Equaliser 
O 

Boost - 
Flat 

Cut 

ON 
125 Hz 

O 

500 Hz 2kHz 

o 

max 

______ min 

8kHz LEVEL 

O 

ETI 491 

Front panel and pcb layouts for the Equaliser, shown full size. 
Note the black pads on each for drilling the mounting holes. 
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SUPER SPECIALS 
BD 139 - 50c ea. 
BD 140 - 50c ea. 
BC 547/8/9 - 15c ea. 
10 555 Timers for $2.80 

MJ2955 - 80c 
2N3055 - 75c 
BC 557/8/9 - 20c ea. 
10 741's for $2.80. 

, TT L 74154' 
74153 1.10 

1.70 
7400 20 74157 1.10 
7401 25 74160 1.55 
7402 28 74164 1.55 
7403 28 74165 1.55 
7404 37 74173 2.75 
7405 37 74175 1.65 7406 50 74180 1.35 
7407 50 74192 1.40 
7408 34 74193 1.40 
7409 34 74221 1.50 
7410 20 74367 1.40 
7411 37 
7413 54 

7 4 L S 7414 90 
7416 60 
7417............. .............. 60 
7420 30 
7422 30 
7426 45 
7427 45 
7430 30 
7432 43 
7437 50 
7438 50 
7440 30 
7441 1.50 
7442 70 

7447 60 
7448 60 
7450 35 
7451 35 
7453 35 
7454' 30 
7460 35 
7470 65 
7472 45 
7473 60 
7474 65 
7475 65 
7478 45 
7480 1.25 
7483 1.25 
7485 1.45 
7486 65 
7490 35 
7491 1.00 
7492 75 
7493 35 
7494 1.10 
7495 95 
74100 2.45 
74107 65 
74121 60 
74123 60 
74132 1.25 
74150 1.80 
74151 1.10 

741500 30 
741501 30 
741502 30 
741503 30 
741504 35 
741505 35 
741508 30 
741509 30 
741510 30 
741511 30 
741512 30 
741514 1.20 
741520 30 
741521 30 
74LS27 30 
741528 40 
741530 30 
741532 33 
74LS37 45 
741538 45 
74LS40 30 
74LS42 1.20 
741573 1.20 
74LS74 50 
741575 70 
74LS78 50 
741585 1.50 
741586 50 
741590 1.20 
741592 1.20 
741593 1.20 
74LS95 ..... ... 1.50 
7415109 ........................ 50 
7415113 55 
7415114 55 
7415138 1.20 
7415151 1.20 
7415154 1.60 
74LS157 90 
7415163 1.20 
7415164 1.30 
7415174 1.00 
7415175 1.00 

741$191 ' 1.20 
7415192 1.20 
7415193 1.20 
7415194 1.20 
74LS195 1.20 
7415196 1.20 
7415221 1.20 
7415253 1.85 
74LS279 65 
7415365 80 
7415367 80 
7415368 80 

CMOS 
4000 40 
4001 25 
4002 25 
4006 1.40 
4007 25 
4008 1.25 
4011 25 
4012 25 
4013 55 
4014 1.35 
4015 1.20 
4016 50 
4017 1.40 
4018 1.40 
4019 75 
4020 1.60 
4021 1.40 
4022 1.60 
4023 25 
4024 90 
4025 40 
4027 80 
4028 1.25 
4029 1.90 
4030 40 
4040 1.30 
4041 1.25 
4042 1.25 
4043 1.50 
4044 1.50 
4046 1.95 
4049 60 
4050 60 
4051 1.20 
4052 1.20 
4053 1.20 
4060 2.65 
4066 1.00 
4068 40 
4069 35 
4070 40 
4071 40 

CANNON CONNECTORS 
XLP-3.11 52.30 
XLP3-12c $3 25 
XLP-3.31 5325 
XLP-3-32 $3.00 
XLR-LNE-11C $3 05 
XLR-LNE-32 54 30 

Weller cordless soldering non kit 
model WC100DKW includes bat 
tenes. solder, 4 interchangeable tips. 
battery charger and inStruCtIOnS for 
only $29.50. 

4072 40 
4073 40 
4074 40 
4076 1.85 
4077 40 
4078 40 
4081 40 
4082 40 
4510 1.30 
4511 1.30 
4518 1.30 
4520 1.30 
4528 1.20 
4555 1.20 
14553 7.50 
14584 1.25 
74C00 40 
74CO2 40 
14C04 40 
74C08 40 
74C10 40 
74C14 1.90 
74C48 2.55 
74C73 1.20 
74C75 1.20 
74C76 1.35 
74C90 2.25 
74C93 2.25 
74C175 1.85 
74C192 2.25 
74C193 2.25 

VOLTAGE 
REGS. 

309 1.50 
317 2.90 
323 8.25 
325 2.60 
723 55 
7805 90 
7806 1.30 
7808 1.30 
7812 90 
7815 1.30 
7818 1.30 
7824 1.30 
7905 1.50 
7912 1.50 
7915 1.50 
78L05 50 
78L12 50 
78L15 50 
79L05 85 
79112 85 
79L15 85 

OPTO 
FND507 C/A 1.70 

LINEAR FND 500C/C 
1.40 
1.40 

301 35 Red LED 22 
307 65 Green LED 35 
308 1.35 Yellow LED 35 
311 85 
324 1.35 
339 90 
349 2.25 
356 1.65 
380 1.20 
381 2.00 
382 2.00 
386 1.95 
555 35 

556 85 
565 1.95 
566 2.50 
567 
709 2 75 8 PIN DIL 25 
723(V R) 55 14 PIN DIL 33 
741 35 16 PIN DIL 35 
747 1.25 18 PIN DIL 55 3900 90 24 PIN OIL 70 
3909 1.25 28 PIN DIL 1.20 
CA3130 1.95 40 PIN DIL 1.40 

DIODES 
IN4148 6c - 5c/100 
IN4004 9c 
IN5625 5A 400V 45c 

I.C. 
SOCKETS 

Also in stock Multimeters, relays, veroboard, solder, solderwick, soldering irons, transformers. All components brand new by top companies. Prices current till end of April. 

ROD IRVING ELECTROMICS 
Shop 499, High Street, Northcote. Vic. 3070. Ph (03) 489-8131. Open Mon-Thurs 8 am - 5.30 pm, Fri 8am -7 pm. Sat 8.30am-12.30pm Mail Orders: PO Box 135, Northcote. Vic.3070. Minimum 75c post and pack. Send 30c stamp for free condensed catalogue. 
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At Last A Computer 
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. 

o.,,..., . 
tS0y.'f 1 d!'R. -^e 703x w x 

TV set and cassette recorder not included. 

A 

.."0" 
r: 

11it114,#~, i! 

$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, AID 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. 

N, 

$792 

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 allow 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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centaur ZIndutríes 
THE S100 SPECIALISTS 
PO Box 37243, Winnellie, N.T. 5789. 

29 Meigs Cr, Stuart Park. Tel (089) 81-2505. 

SEATTLE COMPUTER PRODUCTS, INC. 
S-100 static RAM. Top quality assembled and tested boards 
backed by a full year's warranty - will work in any known 
S-100 system: no clocks, no refresh, no problems with 
DMA peripherals, no "hidden gotchas"! 

16k-250 ns $439 8k-450 ns 249 
16k-450 ns 399 4k expansion kit (450 ns) 83 
8k-250 ns 279 4k expansion kit 450 ns) 93 

GUARANTEED FOR ONE FULL YEAR 

S.D. SYSTEMS 
Top quality S-100 kits at unbeatable prices (also available assembled and tested). 

All boards feature sockets for all ICs, and first quality plated -through PCBs. 

Z80 
STARTER 

KIT 

cr 
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The Ideal choice for the beginner, this Is a complete Z80 
system on a board. Includes 1k static RAM with sockets for another 1k, powerful 2k 
ZBUG monitor, extra PROM socket PLUS on -board PROM programmer. There's 
also a Kansas City standard cassette interface, hex keyboard and six digit display, 
twelve command keys, four counter/timer channels, two eight -bit parallel I/O ports, 

'and room for you to expand: a generous 2W' x 8" wire -wrap area for custom 
circuitry AND 5-100 INTERFACEP WITH POSITIONS FOR TWO S-100 EDGE CONNEC- 
TORS ON BOARD. 

Comprehensive documentation including full operating and programming guides. 
Power requirements:+5v at 1A,+25v at 30 ma. (for PROM programming) 
ALL THESE FEATURES FOR ONLY $249 

assembled and tested 5399 

SBC-100 SINGLE BOARD COMPUTER - much more than lust a CPU board, it 
combines the Z80 CPU with 1k RAM, four PROM sockets for 4k or 8k of ROM 
storage, fully programmable synchronous/asynchronous serial I/O (RS232 or 20 
ma. Current loop), parallel input and output ports, 4 counter/timer channels and 4 

vectored interrupts. 
Replaces 3 or 4 boards in many systems! 

PRICES REDUCED: KIT $239 
assembled and tested $369 

VERSAFLOPPY FLOPPY DISC CONTROLLER - Controls both 8" standard and 5" 
minifloppies. Directly controls Shugart SA -400, SA -800; Persci 70 and 277; MFE 
700/750 and CDC 9404/9406. Listings of control software are Included in the price. 
THE BEST VALUE IN FLOPPY DISC CONTROLLERS $159 

assembled and tested 239 

SHUGART FLOPPY DISC DRIVES 
SA -400 5" minilloppy 5379 SA -400 cable 35 
SA -800 8" std. floppy 575 SA -800 cable 39 

SOFTWARE 
CP/M disc operating system - the Industry standard, complete with 8080/Z80 
assembler and BASIC -E plus editor and utilities, on 5" or 8" floppy disc ...5125 
Versafloppy control on 2758 50 
SD Monitor on 2716 75 
Z80 Disc based assembler 70 

LOW COST CASSETTE INTERFACE 
Kansas City 2400/1200 Hz, 300 Baud. Comes partly assembled with oscillator and 

phase locked loop pre -tuned for trouble -free assembly. Mates with either 22 pin 
edge connector of 8 pin Molex connector 519.95 

NEW RELEASES: 
VDB-8024 VIDEO DISPLAY BOARD - Full 80 x 24 character display, complete 
cursor control, forward and reverse scroll, blinking, underline, reverse and field 
protect. 

Controlled by a dedicated on -board Z80, it includes keyboard power and signal 
interface, plus both composite and separate video and sync. 
KIT PRICE 

$319 
assembled and tested 5369 

S-100 EDGE CONNECTORS - lmsai type, gold plated to suit Starter Kit and our 
motherboards 56.00 

Z80B CPU BOARD 5149 
assembled and tested 5235 

EXPANDOPROM BOARD - Takes either 2708 or 2716 EPROMS for up to 32k. 
Comes complete with all support chips and sockets etc. (EPROMS not included) KIT 
PRICE $99 

assembled and tested 189 

EXPANDORAM - High density dynamic RAM, compatible with SD Systems Z80 
CPU boards and the Versafloppy controller. Designed to work with 8080 and 8085 
CPUs as well, these boards come in 32k and 64k models, which can be purchased 
partly populated for later expansion if needed. 

32k model (uses 4115 RAM) 

Size Kit A&T 

64k model (uses 4116 RAM) 

Size Kit A&T 
8k $199 5379 16k 5499 5595 

16k 299 449 32k 689 849 
24k 399 519 48k 869 1099 
32k 475 599 64k 1040 1299 

MEMTECH CO. 
MEMTECH ARITHMETIC PROCESSOR INTERFACE 

This unique product brings the number crunching power of the fabulous AM9511 
arithmetic processing chip to the S-100 computer user. Full 32'bit floating point 
multiply in as little as 42 us. -and a full complement of transcendental functions, all 
far faster than software routines. 

Also available is BASIC -M, a modified BASIC -E on CP/M compatible diskette 
which takes full advantage of the APU performance. 

APU interface (without 9511 chip) 5159 
assembled and testedS179 

APU interface with 2 MHz 9511..5385 
assembled and tested $399 

APU with 4 MHz 9511 5485 
assembled and tested 5499 

BASIC -M on 8" CP/M format 
floppy disc 529 
Available soon: modified versions of CP/M compatible FORTRAN and PASCAL 

compilers 

CENTAUR INDUSTRIES 
CENTAUR S-100 POWER SUPPLY 

Professional quality power supply with rugged, generously rated transformer, top 
grade filter capacitors (the ones NASA use!), fully fused, transient protected, AC line 
filter - gives+8v at 22A,±16v at 3A, AND+ 28v at 3A for floppy discs and/or PROM 
programming supplies $349 

(Power supplies shipped freight collect) 

STRUCTURED SYSTEMS GROUP - Duality business -oriented software designed 
for use under the CP/M operating system. 

CBASIC - Runs on any 8080 or Z80 system with 20k or more and CP/M. 
Powerful disc access features - random and sequential files including variable 
length records. Enhanced control structures (WHILE ... WEND, optional ELSE 
clause and STATEMENT UST improvements to the IF statement), source library 
facility, machine language routine linkage, powerful PRINT USING, 14 BCD digit 
arithmetic for accurate financial calculations, and many more powerful features 
make this the BASIC for business applications. CBASIC ís a compiler, so your 
programs run faster, use less memory, and are much more secure against software 
piracy 
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL 599.95 

()SORT - Runs on any CP/M system. A full disc sort/merge package - easy to 
use and very flexible. 
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL $95 

HAD -A complete name and address database system with a number of powerful 
user options. Requires CP/M, 32k and a 132 column printer- it can select records 
on any field including a user -definable field - print wiling labels- many powerful 
uses can be easily Programmed. 
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL 579 

WAMECO, INC: OMB -12 S-100 MOTHERBOARD - 13 slot motherboard com- 
plete with all parts and connectors. Features extensive ground plane and termination 
of all signal lines, I/O area with 3 regulated voltages. - 

KIT PRICE $125 
assembled and tested $145 

Add 15 percent sales tax where applicable - we pay postage on pre -paid orders - 
orders accepted pre -paid or COD. Dealer enquiries invited. 

Electronics Today International - March 1979 75 



e 

S M Electronics are offering the 16K S100 RAM card featured 

in our last issue at a specially low price, to ETI readers. 

The board is fully compatible with all other S100 projects 
which we have published and is well matched to our future 
S100 material - so it's a good idea to invest now in a bargain 

piece of equipment which will be compatible with many 

systems for a long time to come. 
Some of the outstanding features of the S M Electronics kit 

are: 
Fully S100 compatible - not 'pretend' compatible, as are 

many commercial units today 
Independently addressable 4K blocks for system flexibility 
Each 4K block is write-protectable 
Standard Cromemco bank select 
Selectable wait states for flexibility 
450 ns access time (300 ns optional) 
Gold plated edge connector 
All holes through -plated 
Fully buffered address and data busses 

Phantom option 
Reliable operation assured by the use of PDBIN strobe 
Low power requirements - 1.2A (typ) 
Kit assembled and sold only in Australia 
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The entire kit for a complete 16K S100 'RAM board is available 

for $299 (plus 15% sales tax plus $5 registered postage). Other 

optional extras include 32 18 -pin sockets (i.e. for the RAM 

chips only) - $13.80 inc. tax, a full set of sockets for every 

DIL chip on the board - $23.00 inc. tax, or faster (300 ns) 

memory chips - $36.80 inc. tax. 
If you are seeking exemption from sales tax, please insert 

the tax free prices on the order form (RAM Card kit $299 + 

$5 p & p, 32 sockets $12, full socket set $20) and either 

a) enter a Tax' Exemption Number and sign the order or 

b) attach a company order form giving details of your exemp- 

tion claim or c) if you are a full-time student, attach the 

appropriate certificate, signed by your tutor. 
NOTE: This offer is made by S M Electronics and ETI is 

acting as a clearing house for orders only. Cheques should be 

made payable to 'RAM Card Offer' and sent, together with the 

order form or a copy thereof, to 'RAM Card Offer', Electronics 

Today International, 15 Boundary Street, Rushcutters Bay, 

NSW 2011. We will then process the orders and send them on 

to the sponsor who will send out the goods by registered mail. 

Please allow four weeks for delivery - there could be a longer 

delay if you have ordered 300 ns memories. The offer closes 

on Friday, 20 April 1979 and is open to Australian readers only. 

E 
W 
W 

Electronics Today International, 15 Boundary Street, Rushcutters Bay, NSW 2011. 

Please make cheques/money orders payable to 'RAM Card Offer'. Offer closes 20 April 1979 

Name: 

Address: 

Postcode 

Please supply (state quantities): 

RAM Card kits at $348.85 inc tax and registered p & p 

300 ns memory option, add $36.80 inc tax each 

Sets of 32 sockets at $13.80 inc tax each 

Full socket sets at $23.00 inc tax each 

1111 TOTAL: 

I wish to claim sales tax exemption. My Sales Tax Number is 

Signature: 
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Speak and Spell Expanded 
Texas Instruments has announced the 
first of several expansion modules for 
the Speak and Spell `calculator'. The 
Vowel Power module stores 140 words 
in a 128 K ROM, divided up into short 
vowel sounds, long vowel sounds, two - 
letter `blends' of vowel sounds and 
vowel -R sounds. The module will sell in 
the US for $15 and should be available 
here soon. 

Looking for a Good Assembler 
If you are looking for a really powerful 
assembler for the Z-80 or 8080 micro- 
processors, at last there is one that's got 
all the bells and whistles. The 14-Kbyte 
assembler includes a linking loader, lib- 
rary manager and cross-reference facility. 
Macro -80, from Microsoft, supports a 
complete Intel standard macro facility 
with nesting of macros limited only by 
available memory. Also included is a set 
of conditional pseudo -operations. 
Macro -80 is available as part of the 
Microsoft Fortran -80 package or is avail- 
able separately. Microsoft software is 
available from several computer stores 
in Australia. 

Oh, for an Aussie Ma Bell! 
Those computer hobbyists in the States 
really do have it lucky! There's lots of 
lovely gear available for telecommuni- 
cations applications, particularly for the 
5-100 bus. For example there are at 
least a couple of modems available (the 
Pennywhistle and D C Hayes designs); 
these are boards which let your com- 
puter talk to another for the exchange 
of programs, data or other messages. 
The latest gadget to come on the market 
over there is an S-100 board which inter- 
faces a computer to a Touch -Tone 
telephone, letting it dial outgoing calls 
as well as answering the phone. 

Once the computer has answered the 
phone, the person at the other end 
(assuming it is a person at the other end) 
can enter numbers into the computer by 
dialling them on the keypad of his phone. 

Couple this board with an S-100 speech 
synthesizer, and the applications are (to 
coin a phrase) limited by your 
imagination. 

The question is, when will Telecom 
allow such beaut gadgets in Australia? I 

hope it isn't too long, or we'll all set 
solid from fossilisation ... 

CMOS 6805 
Motorola will soon release a scaled -down 
version of the 6801 single chip micro- 
computer, the 6805. The 28 -pin pack- 
age crams in 1 Kbyte of ROM, 64 bytes 
of RAM, 20 I/O lines, clock, timer and 
A/D converter. 

Shortly after the release of the 6805 
will come a CMOS version of the IC 
which will be pin -for -pin compatible. 
Look for processors like this to appear 
in low-cost portable equipment with 
some degree of intelligence. 

32K Static RAM Card 
A 32 Kbyte static RAM card for the 
Motorola bus is now available from 
Semcon Microcomputers of 1 Chilvers 
Road, Thornleigh, NSW 2120. The 
Semcon 7932 uses 2114 memories to 
give a typical power consumption for. 
the fully populated board of only 2.5A. 
at 5V. The access time is 300 ns. 

The board includes provision for 
decoding an extra four bits of address 
for page select logic, allowing expansion 
of memory beyond 64K. The board 
also allows disabling of the RAM during 
address changes, to avoid conflicts with 
dual processor systems or direct memory 
accesses during the 6800 phase one. 
Prices start at $245 for the kit with 8K 
of RAM up to $599 fora fully populated, 
assembled board. 

MDS Loses Title 
Microcomputer Development Systems 
such as the Motorola Exorcisor and 
Intel's Intellec have become blown 
throughout the industry by the generic 
term MDS. Now however, Mohawk 
Data Sciences has decided to enforce its 

_ 
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COMPUTER 

CLUB DIRECTORY 
Sydney: Microcomputer Enthusiasts 
Group, P.O. Box 3, St. Leonards, 
2065. Meets at WIA Hall, 14 
Atchison St., St. Leonards on the 1st 
and 3rd Mondays of the month. 
Melbourne: Microcomputer Club of 
Melbourne, meets at the Model 
Railways Hall, opposite Glen Iris 
Railway Station on the third Satur- 
day of the month at 2 p.m. 

Canberra: MICSIG, P.O. Box 118, 
Mawson, ACT 2607 or contact 
Peter Harris on 72 2237. Meets at 
Building 9 of CCAE, 2nd Tuesday 
of month at 7.30 p.m. 
Newcastle: contact Peter Moylan, 
Dept. of Electrical Engineering, 
University of Newcastle, NSW 2308. 
(049) 68-5256 (work), (049) 52- 
3267 (home). 
Brisbane: contact Norman Wilson, 
VK4NP, P.O. Box 81, Albion, 
Queensland, 4010. Tel. 356 6176. 
New England: New England Com- 
puter Club, c/- Union, University of 
New England, Armidale, NSW 2351. 
(New club; not restricted to students) 
Auckland: Auckland Computer 
Club, P.O. Box 27206, Auckland, 
N.Z. 
Computer clubs are an excellent 
way of meeting people with the same 
interests and discovering the kind 
of problems they've encountered in 
getting systems 'on the air'. In 
addition, some clubs run hardware 
and software courses, and may own 
some equipment for the use of 
members. Try one - you'll like it! 

If your club is not listed here, 
please drop us a line, and we'll 
list you. The same applies if you 
are interested in starting a club in 
your area. Also, if established clubs 
know their programme of forth- 
coming events, we can publicise 
them. 
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ownership of the MDS trademark, and 
Intel has agreed to withdraw a trademark 
application for the symbol. 

S100 Card Cage 
A new S100 microcomputer cabinet, 
model CMS -01, is available from Acoustic 
Electronic Developments, of 179 Military 
Road, Guildford, NSW 2161. The case, 
which measures 435 mm x 230 mm x 
578 mm, is of extremely strong constr- 
uction, using aluminium alloy castings 
for the front and rear covers and top 
and sides of vinyl covered galvanised 
mild steel. The internal construction is 
of nickel -plated mild steel and gold - 
anodised aluminium, designed to accept 
virtually any of the currently available 
mother boards, whether of 3/4 or one 
inch card spacing. 

The case was designed to accommo- 
date any extender card in the case; most 
are too tall to allow replacement of the 
cover. In addition, the card guides can 
be moved upwards in the frame to 
support the card under test. The CMS -01 
will sell for approximately $160 and a 
matching power supply, model MPS -01, 
will be available soon. 

Low -power TMS1000 
Texas Instruments have introduced the 
TMS1000C, a CMOS version of the 
popular TMS1000 mask -programmed 
microprocessor, for use in applications 
where low power consumption is impor- 
tant. As the TMS1000 was primarily 
designed for dedicated applications, 
this new device could prove a boon for 
those who wish to use it running on 
batteries, for instance. 

The new version has a flexible supply 
voltage range (3-6 V) with 5mW 
operation at 5 V (typ). It also has a 
1 MHz clock rate and the 40 -pin 
package version, the TMS 12000C, has 
8 data inputs. 

The CMOS versions also provide a 
unique pod'er-down mode, controlled 
by the HALT pin, which drops typical 
power consumption to 5 microwatts 
while preserving memory and machine 
state. 

Each TMS1000 has ALU, clock, 
I/O and memory on a single silicon chip. 
The RAM is organised as 64 x 4 and the 
mask -programmed ROM as 1024 x 8. 
Volume prices will be $5 and prototype 
delivery is eight weeks after receipt of 
program documentation. 

Enquiries to: Texas Instruments, 9 
Byfield St., North Ryde, NSW 2113. 
Tel. (02) 887 1122. 

w 

Copier -cum -printer 
It has recently seemed to us that the 
technology being used by some 
computer companies to build high 
speed non -impact printers was very 
similar to that used in some office 
copiers and we began to suspect that a 
`technology marriage' was in the offing. 
Indeed it was. 

Wang Laboratories, Inc. of Lowell, 
Mass. have combined a photocopier 
with a CRT to produce a 4500 
character per second printer. The Wang 
Image Printer uses a fibre -optic array to 
transfer the image of from the face of 
a CRT to the xerographic photomaster 
with a resolution of 90 000 dots per 
square inch. Z-80 microprocessor based 
electronics controls interfacing with a 
word processing system and also allows 
software selection of four fonts and six 
type styles. The printer has a two -page 
buffer and prints documents in collated 
order. 

sIT 
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TI Computer - More Snags 
Following delays in obtaining FCC type 
approval, Texas Instruments is reported 
to be having further difficulties with its 
home computer. 

The problem is said to be develop- 
ment of the 9985 microprocessor - the 
heart of the unit. The 9985 is reportedly 
similar to the 9940, a 16 -bit single -chip 
microcomputer with RAM, ROM, I/O 
and a counter/timer on the chip. This 
device is now a year late, and the dev- 
elopment of the 9985, which is a 
`stripped down' version of the 9940, is 
held up while bugs are ironed out of the 
earlier chip. 

Earlier reports claimed that TI had 
submitted its home computer to the 
Federal Communications Commission 
for type approval testing, requesting 
that the RF modulator be approved 
independently. This would allow its 
use with other computer products with- 
out submission for FCC type approval. 
The FCC would not allow this and 
shipped back the home computer. 
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Hardware & Software for the Business System 
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The MT video terminal 
16 x 64 display 
7 x 9 matrix 
Optional 24 x 80 
8 x 10 matrix 
U/L case 
Reverse Vídeo 
Paging & Scrolling 
HN line graphics 
Cursor addressing 
Print control sequences in BASIC 
Block graphics (48 x 128) 
$1275 plus Sales Tax 

1/ECC 

The MZ microcomputer 
Powerful Z-80 CPU 
4 MHz clock 
Two quad -density floppies 
630K bytes storage 
1 serial port, 

2 parallel ports 
32K RAM standard 
expandable 64K 
extended monitor on PROM 
extended disk BASIC 
designed to interface with MT 
$3950 plus Sales Tax 

The VECTOR GRAPHIC MT terminal interfaced with the VECTOR MZ microcomputer becomes a totally integ- rated video system. For the small business, we have developed suitable software including accounts payable and receivable, wages and general ledger. The VECTOR System priced at $5225 plus Software becomes very flexible. A wide range of printers are available. For further information please don't hesitate to contact us. 

MICROCOMP --J1 TER DIVISION 
A. .&J.W. LaICKER PTY. LTD. `OR CRLI?F,C 24 Woodited Bvde., Caringbah 2229 
Australian Distributor 5245639 
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Thermal Graphics Printer 
The new Hewlett-Packard Model 9876A 
printer prints at speeds up to 480 full 
lines per minute with high resolution 
(77 dots per inch) characters upon high 
contrast, fade resistant paper. It is a 

stand-alone version of the proven, 
búilt-in printer of the popular HP 
System 45 Desktop Computer, and is 

expected to be the primary external 
printer used with HP's 9825 and 
new System 35 desktop units. Addition- 
ally, the 9876A was designed for use 
with other computers in the Hewlett 
Packard line, and those manufactured 
by other companies. This flexibility 
is made possible by two interfacing 
modes, 8 -bit parallel and IEEE -488- 
1975 (HP-IB). 

The HP 9876A is capable of printing 
as many as 80 characters per line at 
up to 480 lines per minute. Each 
character is composed of a 5x7 dot 
matrix of 300 -micron square dots. Two 
row positions above and below each 
character allow for special marks or 
ascending and descending characters. 

The full HP 9876A character set 
contains 128 standard ASCII characters, 
both upper and lower case, and control 
characters. Seven additional character 
sets, which exist in the printer at all 

times, can be accessed through software. 
These additional include: French, 
German, Katakana, British, Spanish, 
Danish/Norwegian, and Swedish/ 
Finish. Also, the user can create up to 
seven new characters at a time by 
defining special dot patterns which 
are then stored in the printer's memory. 

Graphics on the HP 9876A can be 
printed in two forms, strip chart and 
CRT dump. The graphics field is 560 
dots within a plot 185 - cm wide. 
Plotting speeds range from .38 to 2.5 
cm/sec., or about .15 to 1.0 in/second. 

Although the lIP 9876A ís based on 
the thermal printer from the System 45, 
several features have been added to 
increase its effectiveness and reliability 
as a stand-alone unit. These include 
a separate power supply, built-in 
precautions to assure that improper 
power levels do not damage the 
print head, and high -temperature 
protection. Much of this has 
been made possible by the use of a 

microprocessor to facilitate 
self -checking. 

Price of the HP 9876A Thermal 
Printer is $3,500 excluding sales. 
Further information is available from 
local Hewlett-Packard offices. 

Clubs, Societies, User Groups 
We receive quite a few letters every 
month announcing the formation of 
new clubs and societies, or from people 
who want to start clubs. Of course, 
we're only too happy to pass the 
information on. 

Some clubs are formed to serve a 
particular geographical area; for example 
the Microcomputer Enthusiasts' Group 
serves the Sydney area. Others are 
formed to serve the interests of users 
of a particular machine such as the 
TRS-80. If you can, you would be well 
advised to join such a club. 

Monash University 
Monash Personal Computer Club can be 
contacted via The Union Building, 
Monash University, Clayton, Vic., but 
membership is open to members of the 
public. The club owns a 6800. 

Western Australia 
If you live in or near Perth, you should 
be in the Western Australian Computer 
Enthusiasts Group (WACEG). The Club 
meets on the last Monday of each 
month at 7.30 pm, and the venue is the 
premises of Taimac Video Corporation, 
1st floor, cnr. Newcastle and William 
Streets, Perth. Correspondence can be 

directed to the Secretary, R. Langlois, 
at Memorex Pty. Ltd., 49 Hay St., 
Aubiaco, WA 6008. You can phone him 
on 381 2444. 

TRS-80 
Les Kinch, VK2BBD, of 128A Booralie 
Road, Duffys Forest, NSW 2084, is 

attempting to organise a TRS-80 
User Group, in order to provide a central 

clearing house for soft- and hardware 
problems/discoveries. Additionally, it 
is' hoped to start populating a spot on 
both the ten and two meter amateur 
bands for round -table discussions. 
A monthly meeting may also be possible. 
Les can be contacted on (02) 450 2026. 

Canberra MICSIG 
In Canberra, the Microprocessor Special 
Interest Group of the Australian 
Computer Society (ACS) continues to 
go from strength to strength. Member- 
ship is not confined to ACS members - 
anyone can join for an annual 
subscription of $10. MICSIG publishes 
the excellent Microcomputer Journal, 
and can be contacted via The Registrar, 
MICSIG, c/- P.O. Box 446, Canberra 
City, ACT 2601. 

Exidy Sorcerer 
Attention, owners of the Exidy Sorcerer! 
Frank Schuffelen, of 66 Porter Street, 
Templestone, Vic 3106 is attempting 
to start up a User Group for present and 
future owners of this machine. Close 
liaison will be maintained with Dick 
Smith Electronics who import the 
machine, in order to keep members 
posted on up -coming developments. 

TI59 
Another group trying to get off the 
ground - this time for users of the 
Texas Instruments 59 programmable 
calulator and its accessory printer. 

Serge Petelin is interested in forming a 

non-profit user exchange service to 
air technical problems as well as 
promoting software interchange. 
Contact Serge at 95 Gerler St., Bardon, 
Qld., or phone him on (07) 36 4197. 
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Micro Report 
A report on the personal computer 
industry prepared by Dataquest Inc. of Menlo Park, California, estimates that 1978 sales reached about US$500 million and that sales will grow to more than US$2.4 billion by 1982. The report also predicts dramatic changes as large 
semiconductor and consumer electronics suppliers enter the marketplace. 
SEMCON Video Interface Card 
Semcon Microcomputers has recently 
announced the availability of their 
locally designed and built CRT -01 
Video Interface Card. The module 
has been designed to efficiently inter- 
face the memory of systems based on 
the Motorola bus (eg. MEK D2 
Evaluation module) with an external 
video monitor. The manufacturers claim 
the following features: 

Flexible display format - 
48,64 or 80 characters/row. 
20,22 or 24 rows/page. 

Additional line at bottom of page for 
status information, which is 
unaffected by scrolling. 
Displays up to 64K of CPU memory 
in 2k pages. 
Low processor overheads in updating 
pages - to display a new page only 
requires the CPU to perform a single 
write operation to the CRT -01's 
page register. 
All operations performed on a DMA 
basis that is completely transparent 
to the processor, resulting in a stable, 
flicker free display. 
Displays 128 ASCII characters in 
both standard and inverse video. 
Coarse graphics capability. 
Video rate controlled by a Phase 
Locked Loop. 
On Board divider generates a stable 
50 Hz reference frequency from a 
wide variety of processor clock speeds. 
Motorola Bus Compatible. 

The CRT -01 has its own data and 
address buffers and plugs into a 43 x 2 
0.156" bus. It outputs its own addresses 
onto the bus. 

At any time, two on board 6810's 
acting as line buffers store the current 
character row being displayed and the 
next character row for display. As each 
displayed character row is made up 
from 13 scan lines and each scan line 
lasts 65µsec, a new character row must 
be loaded every 845 µsecs. Assuming a 
1 MHz CPU clock and a display of 80 
characters/row, the video card needs to 
access processor memory 80 cycles in 
every 845 to keep its buffers filled with 
valid characters. 
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Although the CRT -01 is accessing 
the bus 10% of the time, there is no 
conflict with the processor, resulting 
in a flicker free display. These accesses 
are also completely transparent to the 
processor i.e. they do not result in 
halting or slowing of the processor. 
They are also independent of the 
processor clock. This is achieved using 
two alternative methods: a) The 
CRT -01 tristates the processor bus 
during phase one and loads its memory 
during this period, or b) the CRT -01 
monitors the CPU VMA line. This is 
checked during the latter part of phase 
one. If it is low it indicates that the CPU 
does not require the bus during that 
cycle, leaving the video card free to 
access memory during phase two. 

Price of the module is $285 + tax 
for small quantities. Further information 
may be obtained from Semcon Micro- 
computers, 1 Chilvers Rd., Thornleigh 
2120. 
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Sydney Computer Show 
Following the success of the first Home 
Computer Show held at Box Hill Town 
Hall in Melbourne (see last issue), Aust- 
ralian Seminar Services have announced 
that a show will be held at Sydney 
Town Hall on 17 - 20 May. The first 
two days (Thursday and Friday) of the 
Show will be open to the trade and 
schools, and at the weekend it will be 
open to the public. 

TMS9900 Group 
The Texas Instruments TMS9900 is a 
very nice 16 -bit microprocessor. The 
only problem with it is that it doesn't 
have the kind of software that supports 
earlier processors like the 8080. An . 

attempt to put this right is being made 
by Barry Day, of 43A Osborne Road, 
Lane Cove, NSW 2066. He is attempting 
to form a 9900 User Group to exchange 
all kinds of information. 
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COMPUTER BITS' 

S-100 HARDWARE & 8080 SOFTWARE 

RETAIL PRICE LIST 
(Sales tax in brackets to be added if no.certificate given) 

Thinker ZEDY S products 
8K Synchrofresh RAM (A&T) $149( ($16.50) 

16K Static RAM (Kit) $299 ($4.35). 
Disk Jockey Disk I/F (Kit) $179 ($20.55) Assem- 

bled $213 ($24.45). 
Discus 1 8" Disk System (240v/50 Hz) Assem- 

bled $995 ($114.60); Add-on Drives (Incl. power 

supply) Assembled $795 ($91.50). 

Keyed -up 8080 CPU (Kit) $250 ($28.80). 

Speakeasy I/O (Kit) $130 ($15). 

Wunderbuss 20 slot terminated & shielded 

Motherboards: Kit with 20 edge connectors $154 

($17.70); with 10 E/C $120 ($13.80); Kít with no 

edge connectors $76 ($8.70); A&T with 20 E/C 

$199 ($22.95). 

DEALERS THROUGHOUT AUSTRALIA WANTED FOR THE ABOVE PRODUCTS 

SOFTWARE FOR DISK SYSTEMS:- 

* CP/M by Digital Research $100 ($13.50). e Microsoft Fortran IV $350 ($47.25). 

e Microsoft Disk Basic $268 ($36.18). e CP/M Users Group Library (per disk) $10 ($1.35) 

Proc r Technology systems and software systems 

SOL 20 
SOL 20/16 
SOL 20/32 
HELIOS 11/2 

HELIOS 11/4 

SOL SYST. Illb. 
SOL SYST. IVb 

$1895 ($227.55) 16K RA -1 $429 ($50.10) 

$2095 ($251.55) 32K RA -1 $750 ($87.60) 

$2395 ($287.55) 48K RA -1 $1095 ($127.80) 

$3195 ($404.70) 64K RA -1 $1350 ($157.65) 

$5395 ($683.25) 
$6295 ($724.80) 
$8550 ($984.45) ALL ASSEMBLED AND TESTED 

SOFTWARE: FOCAL (THE DEC LANGUAGE), BASIC/5, TREK 80, 

GAMEPAC-1, GAMEPAC-2, CHESS, ASSM, EDIT, DEBUG ON CAS- 

SETTE (1200 BAUD), ALL $19.50 ($1.95). EXTENDED BASIC AND 

ALS-8, EACH $45.00 ($4.50). PILOT (CAI LANGUAGE), $24.50 

($2.40). DISK FORTRAN FOR HELIOS SYSTEMS, $96.00 ($7.95). 

ALL AVAILABLE FROM: 

AUTOMATION STATHAM 
PTY. LTD. 

47 Birch St, BANKSTOWN. 2200. Phone: 709-4144. Telex: AA 26770. 
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Queensland CREST 
CREST QLD had its inaugural meeting 
on 27 and 28 May 1978 and now has 
16 regions established throughout the 
State. There are new Divisions forming 
within these regions quite frequently, 
increasing the number of monitors all 
the time. 

The next State meeting will be held 
in Townsville on Saturday, 3 March, 
1979. The annual general meeting is 
to be held in Brisbane on 14-15 July. 

A metallic badge (broach or key 
ring) has been produced by the State 
organisation. It costs only $2 and any 
monitor wishing to purchase these 
should send their order with money 
to: 
The Treasurer, 
CREST Queensland, 
11 McBride Street, 
Heatley, 
TOWNSVILLE 4814 QLD. 
Queensland CBers and others wishing to 
enquire about Crest in this State 
should write to: 
The Secretary, 
CREST Queensland, 
Box 74, 
MALENY 4552 QLD. 
The Queensland Crest organisation does 
not have a State headquarters as the 
State is so large and the executive is 
spread throughout the State to give a 
better coverage to monitors. 

Marine And CB Crystals 
Pairs of transceiver crystals to suit 
27 MHz marine and CB equipment have 
been released by Jackson. Attractively 
presented in small blister packs for con- 
venience, they are expected to sell at 
a recommended retail price of $4.85 
the pair. 

Crystals for the 27 MHz CB channels, 
from 27.015 to 27.115 and the walkie- 
talkie channel on 27.240, have the 
receiver crystal below the channel 
frequency ("low side") while those for 
the marine channels are above the 
channel frequency ("high side"). This 
is to prevent `image' interference 
problems on reception. 

The following channel sets are 
available: 
CB 27.015 MHz ch.l. Cat. No:12-305 

27.035 MHz ch.3. Cat. No:12-307 
27.065 MHz ch.5. Cat. No:12-309 
27.085 MHz ch.6. Cat. No:12-311 
27.115 MHz ch.9. Cat. No:12-313 

Hand 
27.240 MHz held Cat. No:12-250 

Marine 
27.880 MHz 
27.890 MHz 
27.900 MHz 
27.910 MHz 

CBNews 
The Jackson crystals are distributed 

by IFTA, 1 Greville St., Randwick, 
NSW 2031, phone (02) 665-8211. 

Rig Tester 
For the real enthusiast, or the technic- 
ian, a handy gadget to have around the 
shack or the workshop is a test rig 
that will test just about any function of 
CB transceiver. 

Peter Shalley Communications has 
a neat little device under his `Contact' 
label that includes nine functions which 
will allow you to test just about 
everything you need to know about a 
rig. The Contact model FS -117 trans- 
ceiver tester combines the following 
instruments in one neat package: 

Wattmeter, SWR meter, Modulation 
meter, Field strength meter, RF signal 
generator, crystal checker, audio signal 
generator, low frequency oscillator 
and a 5 W dummy load. 

These, and similar models, have been 
selling for around the $60 mark in the 
past and about $50 on special. Peter 
Shalley is offering the FS -117 for a 
mere $39.50 - which certainly seems 
good value for money. 

If you're after a neat -n -nifty, handy- 
andy, little-jim-dandy rig test set then 
contact your Contact at 554 Pacific 
Highway, Killara NSW 2071; (02) 
498-2611. 

Tram D62 Released 
Released in February by Mobile One, 
the Australian Tram agents, the D62 
SSB/AM rig will no doubt put a ripple 
of excitement through the ranks of 'top 
line' CB'ers who appreciate quality 
equipment. 

Built in the familiar Tram style, the 
D62 transmitter features a rugged solid- 
state transmitter (fully protected from 
antenna problems) AM compression and 
automatic level control on SSB to main- 
tain good average power output for a 
`punchy' signal. A mic gain control is 
provided so that the operator can adjust 
for varying voice levels and conditions. 

On the receiver side, the D62 uses a 
highly -selective crystal filter to give 
good adjacent channel rejection and 
reduce 'harsh' pickup. A noise blanker 
is provided which Tram claim to be very 
effective. 

A unique 'snap bracket' mount 
comes with the rig that allows the rig 
to be slipped in or out of the mount in 
a few seconds - no knobs or nuts to 
undo and no need for slide mount. 
There are two positions in whichthe rig 
may be inserted in the bracket, one so 
that the rig projects about 150 mm from 
the bracket and another that allows the 
rig to project only about 50 mm. 

The D62 has a digital LED channel 
display and a full complement of 
controls - arranged in piggyback 
fashion, something Tram have been 
incorporating on their rigs for many 
years. 

To avoid possible damage to the 
transmitter output transistors Tram 
have included a unique protection and 
indication scheme should a high SWR 
appear on the antenna line. The decimal 
point between the two digits of the 
channel display will light when a high 
SWR occurs and the transmitter shuts 
down. 

The Tram is distributed by Mobile 
One, 17 Sloane St., Marrickville, NSW 
2044, (02) 576-4500. 

New Regulations - Licences 
Due for release in mid -February, the 
"all new, singing -dancing ..." RB14 
was undergoing the final touches and 
passing through the last few metres of 
red tape at time of going to press. 

As we heard it, the Government will 
add a minute to the Wireless Telegraphy 
Act to allow for five sets under one 
licence. There will be a change to the 
licences - currently CBers are licensed 
under the Land Mobile Service. A new 
service will be created - well, a name 
for what already exists. The Regulations 
governing the (new) service, RB14 
(funny ... seen that somewhare's afore), 
will be couched in "legalese" and 
another document, to be known as 
RB14a, will be issued to explain RB14 - operating guidelines in plain language. 
A new licence form will be issued which 
will include the authorised operating 
frequencies. Those with existing old 
licences (Land Mobile - Class C) will 
not be disadvantaged we understand, 
and `transitional' licences may be issued. 

It appears you will be able to add or 
delete sets, up to the maximum of five 
sets, at any time under the new system, 
without charge. 

CB Australia's Crystal Ball Calendar 
(in the January issue) for 1979 once 
again made a curiously accurate pre- 
diction (self-fulfilling ?). The January 
item predicted that typesetting errors 
Would be inserted in the RB14. It 
really happened! Some delay in getting 
the final draft together and approved 
was caused by last-minute typesetting 
errors, so our Canberra spies tell us. 

Turn over for the Wombat's 
comment .. . 
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AUDIO 2000 
HADCOCK 

GH228 Super Pick -Up Arm. 
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SOLE AUSTRALIAN DISTRIBUTORS 

AUDO 2000 
P.O. Box 107, 

Brookvale, N.S.W. 2100, 
or phone 

(02) 939-2159. J 

JAPANESE I.C's, TRANSISTORS and DIODES 
Suitable for T.V's, Car Radios, CB radios & other Japanese equipment 

TRANSISTORS 
2SA 561 .95 
2SA 683R .95 
2SA 7190 .80 
2SA 733Q .75 
2SB 555 8.30 
2SC 372 .65 
2SC 380 .70 
2SC 287 1.30 
2SC 388 1.30 
2SC 460A .70 
2SC 495 2.40 
2SC 710 .60 
2SC 710C .70 
2SC 710D .70 
2SC 712 .55 
2SC 732 .80 
2SC 735 .80 
2SC 763D .75 
2SC 784 .55 
2SC 815 .75 
2SC 828 .75 
2SC 829 .75 
2SC 839 .65 
2SC 900 .55 
2SC 900F .60 
2SC 900U .60 
2SC 945 .75 
2SC 1018 2.90 
2SC 1047 .60 
2SC 1061 2.35 
2SC 1096 1.40 
2SC 1239 7.35 
2SC 1306 2.65 
2SC 1307 6.85 
2SC 1318R .65 
2SC 1327T .60 
2SC 1359C .55 
2SC 1383R .85 
2SC 1398 1.95 
2SC 1687 .75 
2SC 1846R 1.10 
2SC 1969 4.35 
2SC 2086 3.75 
2SC 2166 2.65 
2SD 180 4.15 
2SD 235 1.95 
2SD 288 2.45 
2SD 525 2.00 
2SK 19GR 1.25 
2SK 34E .85 
CS 9013 .60 

PLUS A range of CYBERNET 
SSB rig spares e.g. Super 
Panther, Super Bengal, 
H.M.V., Dick Smith, Apollo 
etc. . . Mics. Mounting 
Brackets, leads, Cords, 
Switches, Transformers, 
Speakers, R.F. coils, Meters 
etc. etc... . 

11© R A 

72 Vincent St, Ararat, 3377. 
\(053) 52-2697 

DIODES INTEGRATED 

GP 25G .95 CIRCUITS 
BZ 162 .70 AN612 2.95 
1N 34A .25 HA1322 4.95 
1N 60AM .20 HA1339 4.75 
1N 60FM .25 HA1342 4.50 
1N 4148 .07 M M5369AA/N 3.40 
1S 32 .35 M M 5387AA/N 9.15 
15 188AM .25 M51202 2.95 
1 S 953 .40 NIS7261A 9.60 
1S 1555 .35 PLLO2A 6.30 
15 1588 .35 TA7045M 4.25 
1S 1885 .25 TA7061AP 2.60 
1S 2473 .25 TA7062P 2.60 
1S 2689 2.45 TA7069P 2.60 
ITT 310 .20 TA7205P 4.10 
ITT 410 .40 TA7310/C3001AN 1.75 
ITT WG713 .20 TA7310/C3001AT 1.80 
MA 150 .27 TC5032P 19.95 
MZ 205 .58 TC508oP 8.25 
MZ 310 .46 TC5081P 5.45 
M 8513 .85 TC5082P 7.45 
OA 90 .25 uPC577H 1.95 
02Z 5.6A 1.10 uPC1020H 5.15 
RD 6A 1.10 
RD 91E .40 LEDs 

53016R 1.45 GL32AR .40 
VO6C .30 LT303/T7732 .130 
WZ100 .65 SL1221G 8.95 

SL1222C 8.95 

Stop Press: Quality Kuranishi Frequency Coun- 
ters, Dummy Loads and Watt Meters now available 
from (mark. 

SAME DAY DESPATCH - Prices include S/T. 

© A R 

1 

© 72 Vincent St., Ararat, Vic., 3377 
Phone (053) 52-2697 

Please send: 
Quantity Part Number each 

$ c 

Total 

$ c 

ORDER TOTAL $ 

Plus $1.00 post/pack 

PAYMENT ATTACHED $ 

Name 

Address 

P/Code J 
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RADIO DESPATCH 

SERVICE 
The Specialist 

Store 

Distributors for the famous 

TEXAS 
INSTRUMENTS 

TI -59 

C-_KC,x.1pa 
M ,cao1rx; ta,..no...,,,,,,,. 

' 
a 

247°° . a o 
c x 

. 
Excl. Sales Tax 

$275.°° 
Ind. Sales Tax' 

March is Calculator 
Month at RDS - Don't buy a 

computer, buy a 11-59. 

Programmable with solid state software modules. 
Excl. 

S.Tax 
Incl. 

S.Tax 
Ti 25 32.30 35.45 
TI 30 Std. Pk 20.00 22.10 
TI 55 53.00 59.00 
TI 57 70.90 78.55 
TI 58 109.00 120.70 
Little Professor 15.00 16.57 
First Watch 16.50 19.66 
Data Man 21.00 23.25 
Data Clip 25.90 28.67 
Business Analyst 30.00 33.15 
Ti MBA 73.00 80.95 
TI Programmer 53.60 59.00 
TI 5025 73.85 81.76 
TI 5220 173.40 192.00 
TI 5100 44.80 49.60 
Library Modules 32.00 35.30 
Blank Mag. Cards 14.63 15.95 
TP 30250 (3 rolls) 11.39 12.50 
PC 100A Printer 213.57 236.00 
TI 5040 154.00 162.22 

RADIO DESPATCH SERVICE 
869 George Street, Sydney, NSW. 2000 (near Harris St) 
Phone (02) 211-0816, 211-0191. 
OPEN: Mon -Fri 8.00am to 5.30pm. Sat 8.00am tó 11.45am. 
Thursday night late shopping till 8.30pm. 

EIWTROAICS 
289 LATROBE STREET, MELBOURNE. 

PHONE (03) 602-3282 

NEW! ELLISTRONIC KITSETS 
Complete with all components and instructions. Instrument 
cases supplied, except when stated otherwise. Kits are sent by 
certified mail. 

E.K.1 .ETI 650 Stec Timer kit $89.50P/P $4.50 

E.K.2.5v DC, 2.5A Regulated Power Supply kit $27.50P/P $4.50. 

E.K.3.K.C. Cassette Interface kit (no case) S18.5OP/P $2.50. 

.E.K.4.EA In -Circuit Transistor Tester $9.50P/P $2.00. 

E.K.5.Morse Code Oscillator (no key or case) $3.50P/P $1.50. 

Kits are supplied with top -grade components including wire 
and solder. 

STOCK UP ON COMPONEHTS THE POLYPAK WAY 

100 asst. 1/2 watt Resistors $1.00 pak 
100 asst. Disc Ceramic Capacitors $2.00 pak 
50 asst. Polyester Capacitors $2.00 pak 
25 asst. Carbon Potentiometers $2.50 pak 
20 asst. Slide Potentiometers $2.50 pak 
25 asst. Electrolytic Capacitors $2.50 pak 
50 asst. Electrolytic Capacitors $4.50 pak 
Postage/Packing on POLYPAKS. 60c ea. pack. Certified Mail, SOc per order extra. 

y. 
»Celas <\ 2114 UCB 450ns, 16 or more 

J, r» 
NOW AVAILABLE ES -STOCK 

S7.25 ea 
incl. tax. 

The new. SINCLAIR DM 235 Digital Multimeter 
Large 31/2 digit display reading to plus/minus 1999. Six functions in 26 
ranges. DC volts, 1 mV to 1000V, AC volts, 1 mV to 750V, DC current, 1 uA 
to 1A. AC current, 1uA to 1A Resistance, 1 ohm to 20M ohms. Diode test, 
0.1uA to 1mA. Impedance, 10M ohms. 12 month guarantee. P & P $2. 

ONLY $145 
including tax. 

(5130 tax exempt) 

Also available: 
The ideal pocket-size digital $61.50 muitimeter, the SINCLAIR PDM 35, for only 

We also stock Soar, Sanwa & Arlec multimeters. 

including tax. 
(556 tax exempt) 

P 8 P 52.00 

Phillips ÁD12 K12 TK3 way 12" 40 watt speaker kits, complete, $279.50 
pr Inc tax. 

Phillips AD 81< 40 3 way 8" 40 watt speaker kits, complete, $195 pr Inc 
tax. 

Philips AD 8K 30 2 way 8" 30 watt speaker kits, complete, $137.50 pr 
inc tax. 

Philips ADO 160 T8 stereo tweeter kits incl crossover caps, $26.75 pr 
inc tax. 

Large range of Philips, Plessey -Foster and CTS speakers in stock. 
Philips EUY-10E 023LE Tape Printers, $71.25 plus Tax. 
South West Tech Keyboard kits, $85 ea inc tax. 
Daneva Keyboards (63 keys) $45 ea Inc tax. 

WE NOW STOCK a huge range of semiconductors (incl. micro chips) by 
all leading manufacturers at most competitive prices. Also a full range of 
capacitors, resistors, plugs, sockets, cables, connectors, instrument 
cases, transformers, Vero and Blob board, Continental breadboard, ETI 
and EA project boards, Chart Pack, potentiometers, in fact, just about 
everything electronic at Melbourne's leading electronic centre. 

MAIL ORDERS AVAILABLE. Send 30c stamp for catalogue. All 
components can be supplied tax exempt through our new 
wholesale division, Elllstronics Wholesale P/L, 289 Latrobe St, 
Melb. Vic. 3000. 
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SWL News 
All times are in Greenwich Mean Time 
(GMT); all frequencies are in kilo - 
Hertz. 

Signals from Brazil at Peak 

As we move into Autumn, DXers will 
note a change in the reception patterns 
on the bands. Signals from Europe will 
fade out earlier in our evenings on 49, 
41, 31 and 25 metre bands. During 
summer it is common to hear signals on 
49 metres until as late as 1000 via the 
longer reception path over the Americas 
and the Pacific, due to the late sunrise 
in Europe during December and January. 
However, as we enter March, these 
European signals will fade out by about 
0800 on 49 metres, and just slightly 
later on frequencies up to 12000 kHz. 

The European signals begin to be 

replaced by signals from the Americas 
in the period 0800-1000. We are now 
entering a peak period for receiving 
signals from Brazil, which could be in 
evidence during these hours on 49, 31 

and 25 metres. The best signal on 49 
metres should be Radio Guaiba on 
5965, which signs on at 0900 to keep 
the people of Porto Alegre in southern 
Brazil entertained in the early morning. 

Signals on the 31 and 25 metre 
bands are slightly more difficult to find, 
as they have to compete with inter- 
ference from signals from Asia which 
fade in at about 0900 most nights. 
However, try for Radio Bandeirantes 
on 9645, or Radió Excelsior on 9585. 

The 25 metre band signals must also 
compete for channels on this crowded 
band, but some of the most consistent 
signals you should be able to pick up 
between 0800 and 1000 are Radio 
Globo on 11805, and the additional 
channels for two stations already men- 
tioned, Radio Guaiba 11785, and Radio 
Bandeirantes on 11925. 

Brazilian stations broadcast in Por- 
tuguese. All stations mentioned here are 

commercial, so expect to hear many 
fast -talking disc-jockeys and advertising 
jingles! 

During March, signals from Brazil 
should also be audible in our mornings 
from -about 2100 until the time when 
most Brazil stations close down for 
the evening (usually at about 0300) 
on the 25 metre band. During these 
hours, depending on channel usage by 
higher -powered international stations, 
you may expect to hear the stations on 
11785, 11805 and 11925, as well as 

Radio Nacional Brasilia which operates 
on 11780. 

Africa 
Another part of the changing reception 
pattern during March is the way signals 

Compiled by Peter Bunn, on behalf of the 

from Africa on the 90 and 60 metre 
tropical bands are able to be heard 

gradually later in our mornings. 
In midsummer, signals from Africa 

on these bands would seldom be audible 
past about 2030, yet by June the 60 
metre band will support signals until 
2300 and even later. The 90 metre band 
should also be active much later, with 
one of the later signals being Malawi 
on 3380, which signs off for the evening 
at 2210. 

Central America 
This month will also see improvement in 

reception of signals from Central 
America and northern South America. 
Signals from this area are most prevalent 
on 60 and 49 metres between about 
0600 and 1200. This is when darkness 
covers the southern Pacific, providing 
optimum reception conditions for 
eastern Australian listeners. 

From about 1130, signals begin to 
fade as early morning daylight 
approaches the Americas from the east. 
Thus most of the Venezuelan signals, 
being located further to the east, will 
fade by 1 130 (7.30 am in Venezuela) 
while signals from Colombia fade by 
about 1200 on 60 metres and by 1230 
on 49 metres. 

Signals to watch for are Radio Reloj, 
Costa Rica on 6005, Emisora Nueva 
Granada, Colombia on 6160, and Radio- 
ífusora Nacional de Nicaragua on 5950. 
On the 60 metre band, best signals are 

Radio Colasal, Colombia 4945, Radio 
Continente, Venezuela 5030 (from sign 

on at 0930), and Ecos del Torbes, 
Venezuela, which opens at 1000 on 
4980. 

As you see, there is plenty to hear 

at this time of year! If you are interest- 
ed in monitoring the Latin American 
or African stations, then a necessary 

reference is the complete survey of 
these stations made by ARDXC during 
1978, called the 'Shortwave Radio 
Log'. This will assist you in identifying 
many of these stations. Write to 
ARDXC for information on how to 
obtain a copy. 

New Malta Service 

The program "Malta Calling" has been 

completely revamped and retimed. The 
English service is still heard every 
Saturday, but is now a full one hour 
program between 0700 and 0800, on 

9670 kHz. The program previously 
lasted only 30 minutes and was aired 

from 2045-2115 on 5980 kHz. 
The new 0700-0800 service includes 

news and interviews about current 
events in Malta, and invites listeners to. 
send their reports on reception and 

Australian Radio DX Club (ARDXC). 

program suggestions to: Malta Calling, 
Box 82, Gwardamangia, Malta. 

Pa kistan 
As well as operating an overseas service, 
the Pakistan Broadcasting Corporation 
also operates many shortwave outlets 
which carry Home Service programs for 
those remote parts of the country where 

mediumwave signals do not give reliable 
reception. 

These shortwave Home Service pro- 
grams are transmitted from four sites, 

Islamabad, Peshawar, Quetta and 

Rawalpindi. Islamabad programs likely 
to be received here in Australia are on 
5060 1435-1600; on 5110 1300-1600; 
and on 3915 1615-1700. 

Peshawar transmits on 3155 from 
1430-1800. Quetta may be heard on 

5980 between 1400 and 1600, while 
transmissions from Rwaalpindi are avail- 

able on 3335 between 1500 and 1800. 
The address for reception reports is: 

Pakistan Broadcasting Corporation 35-A 
Satellite Town, Rawalpindi. 

Nepal 
Remaining in south Asia, Radio Nepal 

has an English service every day 
between 1435 and 1520 on frequencies 
of 5005 and 3425. A news bulletin in 
English is included at 1450, with news 
comment at 1500. 

Bhutan 
The Radio National Youth Association 
of Bhutan (Radio NYAB) at Thimphu, 
with a shortwave transmitter of some- 
what less than 300 watts, promotes 
itself as the smallest shortwave station 
in the world. 

Broadcasts from Radio NYAB are on 
the air for just two hours on Sundays 
and for one hour each Wednesday, ín 

Bhutani, Nepali and English. The only 
opportunity listeners in Australia have ' 
for hearing Bhutan is on Wednesdays, 
when Radio NYAB is on the air from 
1230-1330, with an English segment 
between 1315 and 1330, on the 
frequency of 4690. 

For the first time, reception has been 
reported of this broadcast by Robert 
Yeo and Matthew Wilson of Melbourne, 
who both observe very weak signals 
during the last half-hour of the 
Wednesday service. 

For further information on short- 
wave radio and the activities of the 
Australian Radio DX Club (ARDXC), 
write to either PO Box 67 Highett, 
Vic 3190, or to PO Box 79 Narrabeen 
NSW 2101; enclosing a 30c stamp for 
return postage of literature. 
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SUPERB KITS from DENMARK 
Additional high quality kits coming soon ! 

JOSTYKIT is Europe's leading manufacturer of electronic kits featuring attractively styled boxes of Scandinavian design and high quality electronic 
components which will satisfy the most demanding kit builder. 
JOSTYKIT's staff of qualified electronic engineers and educationalists supply up-to-the-minute, reliable electronic kits, designed around space-age solid state technology, but capable of construction without any great technical know-how or practical experience. 
The JOSTYKIT instruction booklets supplied with each kit give clear, precise directions for assembly and testing. For those with special technical interests, each instruction booklet ends up by describing how the kit works. You'll always learn something when you construct a kit from JOSTYKIT. Audio 

ÁF300 AUDIO AMPLIFIER - 3 WAITS 
A real work -horse., this universal power amp has a wide rang of applica- 
tions 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 ÁF300 $25.00 

AF340 40 WATT AUDIO AMPLIFIER MODULE 
High quality 20-20,000 Hz, 37w RMS with low distortion. 
Kit AF340 $35.00 

FM Tuners 
IIF325-2 QUALITY FM TUNER MODULE 
The,FIF325 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 1 2-55v ac. 
Kit HF325 $79.00 
Stereo decoder F11:310 524.00 
1-11,310 FM RECEIVER 
The HF310 is a very reasonably priced IiF FM tuner. Fully trimmed, the 
sensitivity according to 11íF standards is better than lOuV. Features 60 dB 
S/N radio and low harmonic distortion. 
Kit HF310 $49.00 
11E330 STEREO DECODER 
Gives 40-45 dB channel separation, just add to a good quality FM receiver. 
Kit IIF330 524.00 

Pre -amps (RF) 
HF395 RF PREAMPLIFIER 
Gain 30 dB to 20 MHz, 10 dB to 100 MHz and 5-£18 to 225 MHz. Ideal to 
boost reception on short-wave receivers. 
Kit HF395 $6.00 

HF385 VIIF/UHF ANTENNA PREAMP 
Superb quality with two aerial inputs and one down lead which simul- 
taneously supplies current from the power supply. Frequency range 40- 
250 MFIz and 400-820 MHz. Gain 9-18 dB, depending on frequency. 
Kit 385 $30.00 
Box B850 $6.00 
Optional Power Supply NT410 520.00 

Quick assembly kits 
JKOI GENERAL PURPOSE AMP 0.5w 518.00 
íK02 MICROPHONE AMPLIFIER $19.00 
íK03 SINE WAVE GENERATOR 20-20,000 Hz $30.00 
JK04 FM TUNER 88-108 MHz $30.00 
íK05 27 MHz RECEIVER $33.00 
JKO6 27 MHz TRANSMITTER 529.00 
JK07 DUAL TONE DECODER FOR R/C MODELS $43.00 
JK08 240 Vac LIGHT OPERATED RELAY 520.00 
JK09 SIREN KIT inc. SPEAKER $19.00 
JKIQ PHOTOGRAPHIC TIMBER 240 Vac $23.00 
JK101 BURGLAR ALARM KIT $55.00 

JOSTY 

NEW KITS 
MAIL ORDERS. 
enclose Si 
for P&P 

to 

Light Shows 
AT465 LIGI-IT 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 525.00 
AT468 4 CHANNEL LIGHT SI IOW 

This superb kit drives 4 lights (400w per channel) from the audio amplifier 
output. 
Kit AT468 $75.00 
Attractive box and knobs 83265 $48.00 
AT365 LIGHT SHOW 
This quality kit uses microphone input instead of connection to the audio 
output. 1500w max. 
Kit AT365 $69.00 
Box and knobs B3265 $48.00 

FM Transmitter 
HF65 FM TRANSMITTER 60-148 MHz 
Will run 5w output with heat sink. Ideal for signal testing or for a minia- 
ture transmitter which could be received on a standard FM receiver. 
Kit HF65 $9.00 

Ham Converter 
HF305 AMATEUR SAND 2m CONVERTER 
Converts -2m FM down to the FM band 88-108 Mllz. 
Kit HF305 528.00 

AM Receiver 
11F61 MEDIUM WAVE RECEIVER 
540-1600 KFlz receiver complete with ferrite coil antenna. 
Kit HF6I $19.00 

Power Supplies 
NT415 LAB POWER SUPPLY 0-30V 
1 amp well -regulated supply for professional use. Complete with box and 
transformer. 
Kit NT415 51.28.00 
NT300 LABORATORY POWER SUPPLY 2-30V 
High quality supply, regulated 2-30V dc at 2 amps with overload protec- 
tion. Complete with box and transformer. 
Kit NT300 $110.00 
AT320 ALL ROUND AC/DC REGULATOR 
This kit is a control unit with almost incredible possibilities. Use it as a 
touch control, burglar alarm, timer, heat/cold regulator. Power supply is 
built-in. 

Kit 320 $54.00 

high quality 
N.S.W.: Custom Communications, Orchardleigh Street, Yennora. 
S.A.: International Communications Systems, 77 Dale Street, Port 

Adelaide. 
Vic.: Eastern Communications, 898 Riversale Road, Camberwell. 

Dealers being a ointed in all areas 
Distributed by: 

VICOM 68 EASTERN RD, 
SOUTH MELBOURNE, VIC. 3205. 
PH (03) 699.6700 
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Old timers' annual 
Bob Cunningham, VK3ML, advises that 
the annual dinner for the Radio 
Amateurs Old Timers Club will be held 
ín 1979 at the usual venue, Science 
House, Clunies Ross Building, Parkdale, 
Melbourne on Thursday, 8 March. The 
Guest Speaker on this occasion will be 
Ray Naughton, VK3ATN, who will 
speak on Radio Astronomy. Ray is well 
known for his work on moonbounce 
techniques. It is expected that more 
than 100 members will attend this year. 

Membership of RAOTC is now some 
250 from all states of Australia and 
overseas. 

Membership of the club is open to 
amateurs world wide who have held an 
amateur licence (or equivalent) for at 
least 25 years. There is no subscription 
to the Club but a charge of $2 is made 
for the attractive certificate of member- 
ship plus postage. 

Application to join the club can be 
made by writing to Harry Cliff, VK3HC, 
P.O. Box 50, Point Lonsdale, Victoria, 
3225 accompanied by a SAE envelope. 

Museum Station 
The Museum of Applied Arts and 
Sciences has commenced regular week- 
end transmissions from their amateur 
station VK2BQK. These transmissions 
have been designed to acquaint the 
Museum visitor with the exciting and 
increasingly popular leisure time activity 
of amateur radio. 

The latest in commercial amateur 
radio equipment is used, generously 
donated by Dick Smith. 

The station is manned on Saturdays 
and Sundays by volunteers from the 
Wireless Institute of Australia NSW 
Division. Initial test transmissions to all 
states of Australia, New Zealand and 
Japan have been very successful. 

A VHF aircraft communications 
scanning receiver has also been installed 
ín the Museum. This scans the radio 
channels used to control the flow of 
aircraft into and out of our airports. 
Visitors can hear the aircraft controller 
instructing the pilot and the pilot's 
reply for the Sydney Approach and 
Departure channels at Mascot and 
Bankstown aerodromes. (Also have a 
look at our project ETI 721 in this 
issue). 

During school term, special classes 
may be arranged for secondary school 
students by contacting the Senior 
Education Officer on 211 3911. 

Ham Radio Taking to MPUs 
Microprocessors are being increasingly 
adopted in amateur radio equipment. 
New products have been released by 

Amateur News 
specialist amateur 'radio manufacturers 
such as Icom and Yaesu. Trio-Kenwood 
which has the largest world market 
share of ham gear is known to be 
working in the microprocessor area and 
release of their new equipment is only a 
matter of time. (Note in Vicom Ham 
News for January 1979). 

Radio Clubs in Tasmania 
Southern Branch of WIA: 
PO Box 123, Sandy Bay, 7005. 
Meetings, first Wednesday of each month 
at State Emergency Services, Melville St., 
Hobart. Enquiries: Harbey Skegg, phone 
43 6337 (VK7HK). 
Northern Branch of WIA: 
PO Box 275, Launceston 7250. 
Meetings, second Friday of each month 
at the Clubrooms, 34 Bourke St., 
Launceston. Enquiries: Joe Gelston, 
phone 44 3882 (VK7JG). 
North West Branch of WIA 
Meetings, second Tuesday of each 
month at Lakins Hall, Ulverstone. 
Enquiries: Brian Lord, phone 42 2545 
(VK7ZBL). 

Any general enquiries should be 
directed to the WIA at PO Box 1010, 
Launceston 7250. 

Brisbane Club 
The Brisbane Amateur Radio Club, call - 
sign VK4BA, meets every second and 
fourth Friday of each month at 0930z 
at the Holland Park State High School, 
Baupaume Road, Holland Park. The 
club conducts on -air nets on Sundays, 
following the local WIA news broadcast; 
frequency - 21 117.5 kHz at about 
2330z. Also on Mondays at 9030z on 
28 450 kHz. 

The club issues an award to any 
station applying who has worked seven 
members or the club station plus four 
members. 

The club's address is: PO Box 310, 
Mt Gravatt, Qld 4122. 

Darling Downs Repeater Change 
The two metre repeater operated by the 
Darling Downs Radio Club at Toowoom- 
ba, VK4RDD, changed frequency on 
2 December 1978, from channel 44 to 
channel 74 (input 147.7 MHz, output 
147.1 MHz). The change has been 
approved by the Post and Telecommuni- 
cations Department. 

The reason for the change is to elim- 
inate interference problems caused by 
the allocation of the same repeater 
channel (44) in adjacent areas; viz: 
Bundaberg, Toowoomba and Lismore 
where operators in some locations can 
access two and sometimes three repeaters 
at the same time. 

The Club meets at the Toowoomba 
Education Centre, Baker Street, Too- 
woomba at 7.30 pm on the last Friday 
of every month except December. 
Visitors are welcome. A club net on the 
repeater, channel 74 is held every Thurs- 
day night at 8.00 pm local time. 

The Secretary's address is 38 Went- 
worth Street, Toowoomba. 

Self-raising Sunspots 
NO doubt those of you keen on working 
DX have been taking advantage of the 
improved conditions of late, what with 
Sunspot Cycle 21 steaming its way up 
towards an optimistically large peak. 
Well, just how is it going? 

M.Waldmeler of the Swiss Federal 
Obsetvatory at Zurich,the establishment 
that compiles the Sunspot number in 
Sunspot Bulletin, 1979, No. 1., list's,the 
Smoothed Mean for July 1978 ás 95.0 
and the Mean Provisional Sunspot Num- 
ber for January this year as 165.8. The 
December 1978 bulletin listed the Pre- 
dicted Smoothed Monthly Sunspot 
Number for.January as 129. The Provis- 
ional daily Sunspot Numbers for January 
ranged from a low of 130 (on the 31st) 
to a high of 209 (on the 24th and 25th). 

The retrospective smoothed means for 
April, May, June and July last year were, 
respectively: 74.9, 81.0, 87.0 and 95.0. 
The predicted Smoothed Monthly Sun- 
spot Numbers for the same period this 
year are as follows: 

March 136 
April 141 
May 145 
June 148 
July 150 
The last time a value for the Smooth- 

ed Mean reached 95 on the rising part of 
a sunspot cycle was in 1968. It was not 
predicted to reach that value on the 
present cycle until mid -1979 (according 
to Hill - see the curves in our Kenwood- 
ETI poster from the December '78 issue). 

150th Anniversary Contest 
This yeat marks the 150th anniversary 
of the founding of Western Australia 
(what happened about Dírk Hartog 
nailing his pewter plate to a tree on an 
island off the WA coast in the early 
17th century?, 000ps - embarrassing). 
So that amateurs from all over the 

world may be aware of West Australia's 
anniversary, the state's Division of the 
Wireless Institute of Australia has 
mounted a year -long contest. Perhaps 
some of you have already noticed from 
activity on the bands. 

Cliff Waterman, VK6NK, is the contest 
manager and full details on the rules are 
available from him at PO Box 6250, 
Hay Street East, Perth, WA 6000. 

Continued on p. 91. 

Electronics Today Internationai - March 1979 89 



u 

, 
w 

J`Se 
(101- A 

, , S' l e 
" (ZEKEn6P ¡yp,¡c6 J 14.--(5-505 .a w e U 

We don't 
hove to blow 

our own tiumpet 
.. i 

(WE GET LETTERS!) 

KENWOOD 

oil, 
gostzot o uId 

s 
9 
JRt-c 

e 
f,,t Fu, .CAw 

at lii;4t to F o 
ot r t M 

,o 

IS 

66 

6 A,AR9 4' ' ' 
41 $4°1 , 0 

t+' r44"1-6 
MirC7 n lg .`' efpJc . 

/ -(5 - ° t5 f ̀  s 
,,,,., 

hw5 

da . Ces ro 
.t 

ho et 1` 
Folreh 

SP -520 Speaker unit. 
0G-5 Digital Display unit. 
TS -520S 1.8 to 28 MHz 

SSB Transceiver. 
VFO-520S Remote VFO unit. 
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TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
31 Whiting Street, Artarmon, Sydney, N.S.W. 2064. Telephone (02) 438-1277 

, 

r 

Interstate Distributors: 
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 
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TEP or Not TEP? 
Amateur contacts on the 50 MHz band 
over distances of 4000 - 10 000 km 
spanning the geomagnetic equator have 
been reported consistently since 
1947. A variety of research projects 
carried out between the early 1950s and 
early 1970s.has seen greatly increased 
understanding of what is termed 'Trans - 
equatorial Propagation", or TEP, that 
supports signals over considerable 
distances at frequencies well into the 
VHF spectrum. Thug research has 
brought to light two modes of TEP - Class I, or afternoon -type, and Class 
II, or eveining type. They are so 
designated because Class I has a pre- 
dominant occurrence between 1400 and 
1900 local mean time (LMT) whereas 
Class II has a peak occurrence around 
2000 to 2300 hours local mean time. 

The upper frequency limit for Class 
I TEP seems to be around 60 - 70 MHz, 
hence the frequently reported after- 
noon contacts on the six metre band, 
along with reception of televisión 
and other signals in the 40 - 60 MHz 
region from areas across the opposite 
side of the geomagnetic equator. 

No upper frequency limit has been 
proposed for Class II transequatorial 
propagation. The highest fequency 
observed until the mid -1970s was 102 
MHz, from a 1 kW beacon ín Darwin 
received in Yamagawa in Southern 
Japan (distance 4850 km). This beacon 
was operated as part of a cooperative 
propagation study between Australian 
and Japanese ionospheric research 
establishments since the mid -1960s. 

Qn the evening of October 29 
1977 YV5ZZ, Venezuela, contacted 
LU1DAU in Argentina on 144 MHz, 
a distance of 5044 km., then a world 
record. This appears to be the first 
reported Instance of 144 MHz 
propagation across the geomagnetic 
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Amateur News 
equator - I won't call it TEP, yet. 

Subsequently, the world terrestrial 
distance record for 144 MHz was 
established by a contact between 
KP4EOR, Puerto Rico, and LUSDJZ 
at Mar Del Plata in Argentina, on 12 
February 1978. The distance - 6400 
km. The time - 0015 GMT (2015 local 
mean time). 

The first Australia -Japan contact on 
144 MHz was between VK8GB, Darwin 
and JH6TEW on the island of Kyushu, 
southern Japan, at 1200 hrs GMT 
(2130 LMT) on 24 February 1978, a 

distance close to 5000 km. 
On April 10, 1978, at 2000 hrs LMT 

ZE2JV, Rhodesia, contacted 5B4WR 
on Cyprus on 144 MHz. 

Since then, many occasions of 144 
MHz `openings' between these areas 
have been reported, particularly for the 
Venezuela/Peurto Rico to Argentina 
and the Darwin to Southern Japan paths. 

Then, on February 13 last year, 
YV5ZZ (Venezuela), heard signals on 
432 MHz from KP4EOR between 2000 
and 2110 hrs LMT and again, on the 
16th of the month, LU3AAT was heard 
on 432 MHz by YVSASU at around 
midnight local time. 

Speculation 
The mode of propagation supporting 
these phenomenal contacts and reports 
has recently been a subject of some 
speculation and hypothesis in the 
amateur journals. 

The October 1978 issue of QST 
carried an article by Joseph Reisert 
WI JR (ex-W6FZJ) and Gene Pfeffer 
KOJHH titled "A Newly Discovered 
Mode of VHF Propagation". They 
examine the reported instances of un- 
usual 144 and 432 MHz propagation 
as detailed above, review the character- 
istics of transequatorial propagation, 
and attempt to explain the contacts 
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as being by `previously unobserved and 
unexplained" propagation modes. 
Reisert and Pfeffer " ... conclude that 
this fantastic porpagation was not 
TE, but possibly a result of magnetic - 
field -aligned irregularities (FAI) in the 
equatorial ionosphere". 

What they are considering, I believe, 
is actually Class II or evening -type, TEP - extending well beyond the previously 
observed frequency limits. 

No new mode of propagation need 
be invoked to explain the contacts. But 
why? 

First up, let's take a look at the 
known characteristics of evening -type 
TEP, the suggested propagation mode 
(now generally accepted) and the 
criteria involved for propagating signals 
via Class II TEP. 

High Signal Strengths 
Evening -type TEP has a peak diurnal 
occurrence around 2000 - 2300 hrs local 
mean time (measured at the point 
where the path crosses the geomagnetic 
equator). High signal strengths are often 
observed, occasionally above values 
equal to free -space path loss for the 
same distance, but generally varying 
from 70 dB to 20 dB below free -space 
path loss figures. Signals have a charac- 
teristic `flutter' fade at rates up to 
15 Hz, often deep, and a Doppler spread 
up to 15 Hz (giving rise to comments 
such as "sounds like moonbounce 
signals"). Path lengths are generally 
about 3000 - 6000 km, path terminals 
(ie: station location) are generally 
situated between geomagnetic latitudes 
of 10° and 20° north and south of 

Continued overleaf. 

Fig. 1. Paths of the reported 144 MHz and 
432 MHz transequatorial contacts. The geo- 
magnetic dip contour lines are superimposed 
on a Mercator projection. Note that the ends 
of the paths are nearly conjugates. 
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the geomagnetic equator. `Openings' are 
most often reported around the 
equinoxes, although they can occur at 
any time under suitable conditions, 
Paths generally cross the geomagnetic 
equator at a right angle - or very close 
to it. Paths having an obliquity with the 
equator of more than 15° are rare, 
particularly at the higher frequencies. 

The propagation mode supporting 
Class II TEP was suggested sóme ten 
years ago by Bowen, Fay and Heritage 
(ref. 2.) and Nielson (ref.3.). Research 
work on this mode of TEP was con- 
ducted during the early 1970s by Dr. 
L.F. MacNamara of the Australian 
Ionospheric Prediction Service and 
resulted in a number of papers which 
fairly conclusively showed the correct- 
ness of the model proposed earlier 
by Bowen and Nielson et al. The most 
detailed paper on the subject is by 
McNamara and was published in The 
Australian Journal of Physics, in 
1973, entitled "Evening -type Trans - 
equatorial Propagation on Japan - 
Australia Circuits". It details the general 
characteristics of Class II TEP and the 
various conditions necessary to support 
this mode of propagation. 

The suggested mode of propagation 
involves guidance of the radio waves 
along the earth's magnetic field lines 
across the geomagnetic equator. Small- 
scale, field -aligned irregularities in the 
ionosphere in this region are believed to 
account for the wave guiding. There 
is considerable evidence, apart from 
observational evidence that accords with 
the characteristics of these irregularities, 
to support the proposal that Class II 
TEP is a field -guided mode. See figure 2. 

For a wave to experience guidance 
from these irregularities, following the 
earth's magnetic field in the equatorial 
region, the signal would have to be 
tangential, or very,close to, the angle of 
dip of the earth's magnetic field at the 
point where it enters the ionosphere 
(around 300 - 400 km) where the field - 
aligned irregularities exist. Nielson 
(ref.3) has shown that guidance at 
frequencies up to about 90 MHz is 
possible if reasonable density gradients 
exist in areas of high density within 
the equatorial ionosphere. 

Both Nielson and MacNamara's 
analysis of the geometry involved to 
obtain guidance of a wave indicate 
that a station located at a latitude where 
the dip angle is about 40° needs to 
fire a ray at an angle of elevation between 
6° and 11°, depending on the long- 
itude - the earth's magnetic field is not 
centred, and somewhat distorted. 

For example, a transmitter located at 
Darwin, being at a dip angle of 40°S, 
to launch a wave such that it obtains 

Amateur News 
tangency with a field line at 300 km to 
the north, must have an angle of 
elevation of about 7°. Similarly, for 
Yamagawa, MacNamara shows that 
the required angle of elevation of the 
wave is 11° . 

144 MHz and 432 MHz Reports . 

Taking the many reports of 144 MHz 

contacts over transequatorial paths, the 
equinoctial dependánce is quite 
apparent. There are some scattered 
contacts, but that is a feature of 
previous long-term observations at lower 
frequencies as well. The diurnal peak 
lies between 2000 - 2400 hrs LMT, as 
reported. 

Secondly, Reisert and Pfeffer report 
some angle -of -arrival measurements 
carried out by YVSZZ and KV4FZ that 
indicated signals received on 144 MHz 
(VK4FZ - LU3AAT) and 432 MHz 
peaked at elevations of 8-10° which 
accords very well with the arguments pre- 
sented by both Nielson and MacNamara. 

Thirdly, reported signal strengths 
are very strong under `good' conditions, 
well over strength nine, many occasions 
averaging strength seven or more. Even 
though these are 'guesstimates' a reason- 
able estimate of signal levels can be 
made, going by modern receiver perfor- 
mance measurements. 

Now, a signal of 50 uV at the 
antenna of a receiver roughly represents 
an S9 signal. A `scotch' S -meter will 
indicate S9 at around 150 uV. Now, 50 
uV in 50 ohms is a signal level of -73 
dBm. Remember that. 

Now, let's consider the free space 
path loss at 144 MHz over a distance of 
6400 km. Remember the world record 
- LU5DJZ to KP4EOR? Using the good 
books, a figure of 152 dB is obtained. 
Knowing the powers used by these two 
stations, their antenna systems etc, I 
estimated the signal, over a free space 
path, from LU5DJZ, received by 
KP4EOR would be at a level of -66 dBm. 

This exceeds the `guesstimate' S9 

by 7 dB, i.e.: the S9 + report accords 
fairly well with a loss over the 
transequatorial path equal to, or better 
than free -space path loss figures! 

A similar analysis for more modest 
stations, such as used by Australian 
and Japanese amateurs on 144 MHz 
gives received signals strengths, for 
a free -space path of the same length as 
the JA-VK TE path (5000 km), of 
around -85 dBm. This represents strength 
seven on the guesstimate signal strength 
scale (based on 6 dB per S -point). 
Reported signal strengths for many 
Australasian TEP contacts on 144 MHz 
are in this region. 

I hardly think a scatter mode is 

responsible for the contacts. 
Considering the evidence to date, 

it seems more likely that the 144 MHz 
contacts during the evening hours 
are supported by a field -guided prop- 
agation mode, or Class II TEP. 

References 
1. J. Reisert, W 1JR, and Gene Pfeffer 

KOJHH, "A Newly Discovered Mode 
of VHF Propagation", GST, October 
1978, p.11. 

2. E.D. Bowen, W.J. Fay and J.L. 
Heritage, Journal of Geophysical 
Research, 1968, 73, page 2469. 

3. D.L. Nielson, "Long -Range VHF 
Propagation across the Geomagnetic 
Equator", March 1969 Stanford 
Research Institute Research Report. 

4. L.F. MacNamara, "Evening -type 
Transequatorial Propagation on 
Japan -Australia Circuits", Australian 
Journal of Physics, 1973, 26, pp 
521-543. 

5. L.F. MacNamara, "Range -spreading 
and Evening Type Transequatorial 
Propagation", Nature Physical 
Science, Vol. 234, No. 47, pp 76-77, 
22 November 1971. 

Fig.: The propagation modes of c/ass I and class l/ TEP. 

magnetic fidtl-aligned 
it regal or it its BULGE 

CREST 

N Geomagnetic 
11,. tart ud. 

Geomogn.tic 
Equator 

Geogropnic 
equotar 

CREST 
r 

2 °S 

Geomagnetic I 20 S 
t latitude / 

Lines of equal 
electron density. 

92 Electronics Today International - March 1979 



ELECTROCRAFT 
PTY. LTD. 

68 Whiting Street, Artarmon, 2064 
Telephone 438-4308. 438-3266 

Far out 
TV reception 
for caravan 

owners. 
ELECTROCRAFT antenna kits are the simplest 

method of providing your RV with excellent TV and 

radio reception. The modern space age design and 

compact construction give these antennas an 

attractive appearance to go with today's 
handsome RV's. The unique circuitry of these 

antennas will give you the best possible color and 

black and white reception on all 82 VHF/UHF TV 

channels and AM/FM radio. 

All four models raise lower and rotate from 
inside the vehicle. When in travel position, all 

exposed parts are snug against roof of vehicle 

protected from damage by tree limbs and wires. 

For years of trouble free service all exposed 

parts are either stainless steel, aluminium or tough 

ABS plastic and will never stain or corrode finish of 

vehicle. Easy to install on most RVs with only 

simple hand tools. Cranks up to a maximum height 
of 44" above roof and extends only 4" above roof 

while in travel position. 

RVH-3 
DELUXE MODEL WITH BUILT-IN 

SPLITTER & 12VDC RECEPTACLE. 

Features: 
VHF/UHF TV (Channels 7 

thru 83) 
FM radio (88 to 108MHz) 
AM radio (535 to 

1605KHz) 
75 ohm output 
Built-in splitter for second 

outletL o TV set cord with 

band separator 
12VDC receptacle 
On -oil switch 
Indicator light 
shipping wt. 18 lbs. 

KIT INCLUDES: Solid State 
Antenna, Litt Assembly, 
12VDC Power Supply/Wall 
Outlet, 20' Downiead Cable 

and TV Set Cord, Band 

Separator. 

We are the 
experts - 

30 years In the 
antenna 

business. 

Open Mon. to Fri. 8-5. Sat. 8.30-12. 

ELECTRONICS 

HOTEL CAR PARK 

BEXLEY NORTH 

502-2094 

Canon Calculators 
Peak and Hioki 

Multimeters 
Audio leads & plugs 

ALL QUALITY 

COMPONENTS 

MARCH SPECIAL 
IN4004 Diodes 

6c ea. 

WE STOCK 
COMPONENTS FROM: 

IRH 

RALMAR 

A & R SOANAR 

SILICON VALLEY 

Plus many more 

MAIL ORDERS 
18 Sarsfield Circuit, 
Bexley North. 2207 

A new member 
of the family! 

YAESU 

FRG -7000 
Communications 

Receiver 
For the discerning amateur, 

novice or short-wave listener. 

~NM 

Manufacturer's Technical Data 
Electronic band changing with digital fre- 

quency display. 
Full MF/HF coverage from 250 kHz to 29.9 

MHz. 
FET front end and "Wadley Loop" heterodyne 

oscillator for rock -solid stability. 
SSB, AM voice as well as CW. 
Frequency readout gives resolution to 1 kHz. 

Stability within 500 Hz during any 30 -minute 

periodafterwarm 
up 

Sensitivity - SSB/CW better than 0.7 uV for 
S/N, 10 dB AM - better than 2 uV for S/N 10 dB 
(400 Hz 30 percent modulation). 

Selectivity- SSB/CW 1.5 kHz at -6 dB, 4 kHz 

at -50 dB AM -3 kHz at -6 dB, 7 kHz at -50 dB. 
Speaker (built-in) impedance.4 ohms, audio 

output 2 watts. 
Size 360(W) x 125 (H) x 295 (D) mm. 
Simple modification permits DC operation 

from 13.5V to 15V at 1.3A. 

Specs subject to change. 

$645.00 
Yaesu, the leader in quality communications equipment 
proudly introduce the FRG -7000: a high performance 
general coverage receiver for the discriminating 
Shortwave listener. Explore the wonderful world of 
radio - hear short wave, broadcast stations, 
amateurs, ships, aircraft and morse code from stations 
all over the globe. The FRG -7000 provides an introduc- 
tion into many aspects of electronics and communica- 
tions. You can tune into the morse practice transmis- 
sions and broadcasts conducted by the Wireless Insti- 
tute of Australia; the Radio Amateur representative Soc- 
iety in Australia. The FRG -7000 Is a set you would be 

proud to have in your lounge or your den -a set to suit 
any decor. 

Remember, BAIL have been the authorised agent for 

the YAESU MUSEN CO LTD since 1963. Experience 

gathered over these years, and a lifelong participation 
in electronics, places us in a superior position to handle 

warranty, after -sales -service and advice on the wide 

range of Yaesu amateur radio equipment. Avoid unau- 
thorised handlers of equipment as It generally results in 

the supply of non -export 110V sets with 2 -core AC 

Power cables, instruction manuals printed In Japanese, 
lack of service, etc. Consult us for advice on your 
requirements in the field of short-wave listening and 

amateur radio. For further information call or write to 
the amateur radio specialists. 

Australian YAESU agents since 1963 

ELECTRONIC 
SERVICES 

60 Shannon St, Box Hill North, 
Vic. 3129. Ph 89-2213 

Electronics Today International - March 1979 93 



CONTINENTAL SPECIALTIES CORPORATION 

DIGITAL PULSER DPI 

I 22 z 
CaG olOrtAL Pul.tail DP -1 

GENERAL ELECTRONIC SERVICES PTY. LTD. 
99 Alexander Street, Crows Nest, NSW. 2065. 
Phone: 439-2488, 439-2399. Cables: SERVO SYDNEY. 
Telex: 25486 A/8 SERVO. 

Automatic polarity sensing 
delivers pulse of opposite 
polarity. 

e Single pulse or 100 pps 
train. 

Sink or source 100 mA. 

e LED indicator. 

e TTL, DTL, CMOS logic. 

Complete with power lead. 

Max current draw 30 mA 
even when driving a short 
circuit. 

e 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. 

lll,. -I1 
11.11-29 
igtf,74 AVE 

PROFESSIONAL 

SOUND & LIGHT 
SOUND & LIGHT 
SOUND & LIGHT 
SOUND & LIGHT 

Importers of 
Quality Electronic Equipment 

Complete HIRE SALES DESIGN 
service to theentertainment industry. 

OFFICE and SHOWROOMS 
2388 Gold Coast Highway, 
Mermaid Beach. aid. 4218. 

Phone (075) 38-3331. 

DJ S77 STEREO DISCOMIXER 
. 11-5 la l 

17 -IL 
SUPERIOR DESIGN 

CLEAN, CRISP SOUND 
REPRODUCTION. 

Automatic voice overide e tape -in, tape -out 2 microphone in 2 x turntables in T.T. start buttons slave out 2 year guarantee. 
Available separate or in console C/W turntables and 200 watt power amp built-in. Mono or stereo. Size (mixer only) 17cm x 86.5cm x 9cm. Weight 4.5kg. 

PROFESSIONAL L I TO 25 EFFECTS PROJECTOR 

New 250W Quartz Iodine Effects projector for use with effects from spectacular 
LiQhtomation range Lens system totally enclosed to eliminate light spill Cool, 
quiet operation, high efficiency tangential air blower Used free-standing or 
suspended with adjustable handle Supplied as "Main -Frame Unit with 50mm 
lens, 60, 85 & 100mm avail. a 14 attachments available - changed by slide -In 
rotator system- wide selection of cassettes 8 6" Effect Wheels e Mains voltage 
selector gives range of 6 Input voltages. 

NN i 
STROBES e SOUND TO LIGHT UNITS e DRY ICE FOG MACHINES e ROPEUTES LIGHTING STANDS e BEACONS 

e JBL SPEAKERS & CABINETS a Brochures available on request. 

TECHNICO T9918 SIXTEEN -BIT MICROCOMPUTERS %to 
Available from stock. 

Assembled, tested, and ready to operate. Supplied complete with operating manual. 

Ot 
Oe1Op000 t`1 %1 

Choose the size of system that you want: Tax 
Included 

Tax Also available: Digital data cassette recorders 
exempt (60 days ARO). SuperBasic and other software T -1.5K -SS (T -9900 -SS CPU board with 1K Monitor (from stock). Various other boards and and I/2K of RAM) $642 $575 peripherals. T -6K -SS (T -9900 -SS CPU board with 1K Monitor, 1K Assembler, 

2K of RAM, 2K of EPROM, and on -board May we send you information about the entire rechnico 
range? EPROM programmer) 885 795 T -CPU -CAB 

S-64K,LPS 
Set of cables for the above (if required) 
Large power supply for full 19916 system 

31 
195 

28 
175 14 Please send me all the details PC -14K Personal Computing system comprising the T -6K -SS plus 

8K of memory in a board expandable to 32K, all installed 
in a chassis and supplied complete with power supply and 

NAME 

all cables 2343 2093 ADDRESS PC -38K The same as the PC -14K, but with all 32K of memory 
installed in the memory board 2862 2558 T99-DFD Dual floppy disks, fullsize 8" Shugart drives, complete in 
chassis with fan, power supply, controller board, ready to STATE plug straight in to the 19916 microcomputer 4515 3995 

I.M.P.A.C.T. Ltd. PO Box 177, Petersham NSW 2049. Ph: 560-7603. POSTCODE 
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Ej F.R 
*iik* IEF-5 

WE GET MANY enquiries from readers wanting to know 
where they can get kits for the projects we publish. 

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). We will repeat a complete list 
every 6.12 months depending on space limitations. Any com- 
panies not included in this list should phone Jan Collins on 
33 4282. 

Key To Companies 
A Applied Technology Pty Ltd, lA Paterson Avenue, 

Waitara, NSW 2077. 
C J R Components, PO Box 128, Eastwood NSW 2122 
O Dick Smith Electronics P/L, PO Box 747, Crows Nest 

NSW 2065 
E All Electronic Components, 118 Lonsdale Street, 

Melbourne Vic 3000 
.1 Jaycar Pry Ltd, PO Box K39, Haymarket, NSW 2000 
K S M Electronics, 10 Stafford Court, Doncaster East, 

Vic 3109 
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-Pac Electronics, 718 Parramatta Road, Croydon NSW 

2132 
R Rod Irving, PO Box 135, Northcote Vic 3070 
T Townsville Electronic Centre, 281E Charters Towers Road, 

Rising Sun Arcade, Townsville Old 4812 
Silicon Valley, 23 Chandos Street, St Leonards NSW 2065 

Project Electronics 

041 Continuity Tester T, D 
042 Soil Moisture Indicator T. D 
043 Heads or Tails Circuit ....Oct 76...T, D, E, A 
044 Two Tone Door Bell Oct 76...T, D, E, O, A 
045 500 Second Timer T, D, 0, A 
047 Morse Practice Set T, D. 0, A 
048 Buzz Board T. D, A 
061 Simple Amplifier Oct 76...T, D. O, A 
062 Simple AM Tuner Mar 77 ..0, E 

063 Electronic Bongos 0, A 
064 Simple Intercom Nov 76 ..T, 0, A 
065 Electronic Siren D. 0, A 
066 Temperature Alarm, Dec 76 ..T, D, E, A 
067 Singing Moisture Meter D 

068 LED Dice Circuit Oct 76...T, D, E, A 
070 Electronic Tie Breaker ....Jan 77 
071 Tape Noise Limiter Jan 78...E 
072 Two -Octave Organ Jun 78...D 
081 Tachometer Mar 77 ..T, E, O 
082/528 .Intruder Alarm T, E, A 
083 Train Controller 
084 Carl Arm D A 
085 Over -rev Alarm 
086 FM Antenna 
087 Over -LED 
088 HiFi Speaker 

Test Equipment 
132 Experimenter's 

Power Supply Feb 77 ..E 

133 Phase Meter Apr 77 ..E 
134 Ture 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 78 
140 1 GHz Frequency 

Meter -Timer Mar 78 ..0 

Simple Projects 
243 Bip Beacon Apr 77 
244 Alarm Alarm Feb 77 
245 White Line Follower Nov 77 
246 Rain Alarm Apr 78 
248 Simple 12V to 22V 

Converter Jul 78 

Motorists' Projects 

316 Transistor Assisted 
Ignition May 77 ..K, 0, E 

317 Rev Monitor Counter Jul 77...E 
318 Digital Car Tacho Jul 78 ...K, E 

319 Variwiper MK II Sep 78...E 

Audio Projects 
448 Disco Mixer Nov 76 
449 Balanced Microphone 

Amp Nov 76 ..J, E 

450 Bucket Brigade Audio 
belay Line Dec 77 . . 

480 50100 Watt Amp 
Modules Dec 76 ..J,E,D,O,R,A 

481 12 V 100 Waft Audio 
Amp May 77..E 

481 High Power PA/ 
Guitar Amp Jun 77.. .0 

482 Stereo Amp Jan 77. .0. E 

482 Stereo Amp Part 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 Howlround Stabilizer ....Nov 77 ..J 
487 Audio Spectrum 

Analyser Feb 78 ..E 
489 Audio Spectrum 

Analyser 2 Apr 78 . J, E 

495 Transmission Line 
Speakers Aug 77 

Miscellaneous 

546 GSR Monitor Mar 77 ..E 
547 Telephone Bell 

Extender Jun 77...E 
548 Photographic Strobe May 77 ..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 Synchronlser...Oct 78...E 
581 Dual Power Supply Jan 77...E 
582 House Alarm Jul 77 ...T, 0, E, A 

House Alarm - 
Installation Instructions Aug 77 

583 Marine Gas Alarm Aug 77 ..M, E 

585 Ultrasonic Switch Sep 77...R, 0, E, T 
586 Shutter Speed Timer Oct 77...E 
587 UFO Detector May 78 
588 Theatrical Lighting Nov & 

Controller Dec 77, ..N 
Jan & 
Mar 78 

589 Digital Temperature 
Meter (PCB135) Dec 77 ..E 

590 LCD Stopwatch Oct 78...N 
591 Up/DownPresettable 

Counter Jul 78...E 
592 Light Show Controller ....Aug 78 ..E 

Electronic Music 

602 Mini Organ Aug 76 ..0, E, D, 
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 76 ..0, E. A 
631 Keyboard Encoder Apr 77 ..0, E, A 
632 Video Display Unit Jan- ..0, A 

Mar 77 
633 TV Sync Generator Jan 77...E, A 
634 8080 Educational/ 

Protoryping Interface ... .Jul, Aug 78 
635 Microcomputer Power 

Supply Sep 77 
637 Cuts Cassette 

Interface Jan 78...V, 0, E. A 
638 Eprom Porgrammer Jul 78 ...E, A 
639 Computerised Musical 

Doorbell Mar 78 ..A 
640 5100 VDU Apr- ....V, 0, A 

Jun 78 
641 5100 Printer Sep 78 
650 STAC Timer Nov 78 

Radio Projects 
712 CB Power Supply Jun 77...0, E 

713 Add-on FM Tuner Sep 77 
714 VHFLog-Periodic 

Antenna Feb 78 
Mar 78 

715 VHF Power Amplifiers ....Nov 77 
716 VHF Power Amplifiers ....Jan 78 

Feb 78 
717 Crosshatch Generator May 78..E 
718 SW Radio Oct 78...E 
719 RF Field Strength 

Indicator Nov 78 

Electronic Games 

804 Selectagame Nov 76 ..0 
804 Selectagame (Rifle 

Project) Mar 77 - .0 
805 Puzzle fo the Drunken 

Sailor Oct 77 
806 Skeet Jan 78 
810 Stunt Cycle TV Game ....Jun 78...0. 0 
811 TV Tank Game Oct 78...0, E. D 
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RADCOM 
constructor 
comp onentsl 

EVERYTHING FOR 
THE CONSTRUCTOR 

AT ONE SHOP 
AT PRICES TO SUIT 

YOUR BUDGET 

SPECIAL! 
Make your own PCB's 

with our super kit. 

ONLY X8.50 

SILICON VALLEY 
STOCKISTS 

- CAPACITORS - - RESISTORS - - POTS - - SWITCHES - - PLUGS - - SOCKETS - - PANEL LAMPS - - TRANSISTORS - - DIODES - - BOXES - - LEDS - - IC's - 
K 

Try us for the 
hard -to -get components 

Block Capacitors 
Silver Micas 
High Voltage 

etc, etc 

Trading hours from 1st Jan '79. 
WEEKDAYS: 9am - 5.45pm 
SATURDAYS: 9am - 12 noon 
TRADE ENQUIRIES WELCOME 

Cnr. Eldridge & Willcox Rds. 
BANKSTOWN, NSW. 

709-4706 

ENTHUSIASTS 

Acl_Nt:II=S 
115-117 PARRAMATTA RD. 

CONCORD. 2137. NSW. PH 747-6472. 
PROPRIETOR: BILL EDGE R.O.C.P. 

ill Edge is now chopping semiconductor 
prices-all top quality prime spec transis- 
tors. 

2N3055 only 80c ea. 
Normally $1.15, SAVE 35c. 

BC548 only 20c ea. 
Normally 25c, SAVE Sc. 

BC558 only 20c ea. 
Normally 33c, SAVE 13c. 

IN4004 only 7c ea. 
Normally 20c, SAVE 13c. 

A very comprehensive range of semi- 
conductors is always in store - too 
numerous to list here. Just come in or give 
us a ring. These semi -conductor specials 
are for March only. 

ELECTRONIC 
KITS 

From ETI's Project Electronics. Now avail- 
able through our Concord store. Kits are 
packaged ready for you to go to work and 
learn about the fascinating world of elec- 
tronics. 

Continuity Tester. Cat 9018, $3.00. 
Battery Saver. Cat 9002, $3.90. 
LED Dice. Cat 9004, $5.90. 
Electronic Siren (less speaker). Cat 

9006, $5.90. 
Electronic Bongos. Cat 9008, $5.00. 
Basic Amplifier. Cat 9010, $5.50. 
Morse Practice Set (less morse key). Cat 

9012, $3.50. Morse Key $1.80. 
500 Second Timer, Cat 9014, $4.50. 
Soil Moisture Indicator. Cat 9016, $4.75. 

In order to economise circuits are not In- 
cluded with these kits. They are all availa- 
ble in the one volume of Project Elec- 
tronics for only $4.75. (No cases or bat- 
teries are included but everything is 
supplied to get them going). 

10 :Off IF 10 

ARE PUURCHASED 

KITSR MORE 

We have a large stock of kits - ring or write for 
your requirements. 

ETI Strobe Kit $28.00. 
ETI Car Alarm Kit $11.00. 
EA Capacitor Discharge Ignition $25.00. 
EA Drill Speed Control $11.50. 
EA Musicolour Kit $59.00. 
ETI 480 50W RMS Power Amp $19.50. 
ETI 480 100W RMS Power Amp $25.00. 

MAIL ORDER SURPRISE 
WE ARE ACTIVELY TRYING TO INCREASE OUR MAIL 
ORDER CLIENTELE and will go to almost any extreme for 
your custom. As a special incentive for all ETI readers this 
month we are giving away FREE ten 1K ohm, 1 watt Resis- 
tors (value 80c) for every order over 512.00. 

DELIVERY/MAIL ORDER ADVICE 
Please allow 51.00 to cover packing on all orders. POST: 5 
percent of order value up to 580 and a flat 54 over 580. 
C.O.D., an extra 53 deposit Is required. No deposit d you 
have bought from us more than 3'times. CARRIER: Comet 
Overnight Transport is used, on your request, or on very 
bulky parcels where posting is uneconomical. All parcels 
sent through carrier, the freight is payable by you on receipt 
of goods. COD can be sent through carrier but 10 percent 
extra is charged by carrier. RAIL On your request. 

MOBILE 
DISCO 

MIX 

II Iolsawans 

I 
*f\ 

J -' ,1 

- 4t. gia 

READY TO GO, withmic,inbuilt 
240 watt RMS total Power Amplifiers, 4 
stereo inputs all with tone controls, 
magnetic cartridges, automatic 
Crossfade between turntables and 
voice over, input and output for tape 
recorder, output for Musicolor and 2 
Column speakers. 

$1,900 

ALSO AVAILABLE for custom 
installation, complete mixer wired & 
tested and assembled to front panel 
(no case). 

$500 

MIXER FRONT PANEL ONLY 
and printed circuit board set (unwired) 
with VU meters, lights and switches. 

$200 
Specialists In permanent installations. 

LOTSAWATTS 
SOUND SYSTEMS of AUSTRALIA 

PO Box J97, BRICKFIELD HILL 
NSW 2000 

Ph: BH 969-5396, AH 922-5257. 

MAIL ORDERS WELCOME 
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Al ['art 
' send your ad to - 

ETI MiniMart, 
Modern Magazines, 
15 Boundary Street, 
Rushcutters Bay, 
NSW 2011. 

WE'LL PRINT your 24 words (maximum) totally free of charge. 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. 

CONDITIONS 
Name and address plus phone number (if required) must be included within the 24 words allowed. 

Reasonable abbreviations, such as 25 Wrms, count as one word. 
Private adverts only will be accepted. Please let us know if you find a commercial enterprise 

using this service. 
Every effort will be made to publish all adverts received - however, no responsibility for so 

doing is accepted or implied. 
Adverts must relate to electronics or audio - general adverts cannot be accepted. 

WANTED: Ortofon SP -U Stereo Cartridge, 
coils in tact, stylus/cantilever in any condition. 
Contact: Ray Layton, 27 Donald Grove, 
Chelsea, Vic, phone (03) 560.4533 (Bus). 

FOR sale: FRG -7 Yaesu Musen RX three 
months old $340 or nearest offer: Phone: 
(065) 72.2953 or write to 2 Flower Bank Close, 
Singleton, NSW 2330. 

WANTED: Telex CB -73 power mike prefer- 
ably clear case. Will pay up to $35. Write to 
NCI -952, PO Box 496, Orange, NSW 2800. 

ETI, E Aust and others, 130 magazines 1970- 
1978, some complete volumes $25 the lot. 
M Beamish, 66 North Rocks Rd, North 
- Phone (02) 630.6285. 

WANTED: Competent person to build stereo 
amp. Send SAE to 36 Palmer Street, Nam- 
bucca Heads, 2448 Druery. 

COMPUTER: Litton 1231 comprising a 35 
characters a second printer, paper tape reader/ 
punch, keyboard operating system. $850.00. 
Martin Leenders, 11 Glazebury Crt, Lang- 
warrin 3910. (03) 789.1794.. 

FOR sale: Approx 200.250 electronic maga- 
zines, English, Australian and American. Face 
value app $220. Sell best offer Tim Sangster, 
87 Wattle Valley Rd, Canterbury, Vic 3126 
(03) 836.2597. 

TELETYPE model 15 plus 240/115 trans- 
former plus interfaces to I/O port for char- 
acter transmission and motor on/off. Currently 
used with KIM 6502 board as printer. S85. 
Also Intel 8708 EPROM $10 ONO. Greg 
(02)230.5243 BH, 92.5399 AH. 

MOTOROLA MEK 6800 D2 kit assembled 
and working, includes outlets for "computer 
music" also literature. $180. 3/12 King St, 
Oueanbeyan, NSW. 

SELLING: Seeburg Amplifier, mono only, 3 
WRMs, 70V 0/P. Suitable for shop back- 
ground music. Only $30. Alan Subkey, St 
Ives, NSW. Phone (02) 449.9621. 

KEYBOARD with decoding $40, gas plasma 
display with refresh and memory, 32 char 128 
ASCII set, $50. Memory/interface micropro- 
cessors Y. price chips - (02) 498.6503 AH. 

SELL: Paper tape reader $75, paper tape 
punch $75, reels of tape from $1. Ring after 
6 p.m. (02) 70.1481. Ledger, 17 Melanie St, 
Bankstown, 2200. 

DSE, Bimboard Breadboard (550 contacts) 
cost $22.50, sell $14.00, 2 months old. 
Phone after 6.30 pm 836.3545, 101 Prospect 
Hill Road, Camberwell, Lionel Lauer. 

MINISCAMP built and working with manu- 
facturers documentation $90. Keyboard with 
sixty keys, wired for 5740 encoder $40. J 
Muir, 32 Clarke St, Bendigo 3550. 

VIDEO recorder, Philips N1500 1 hr play 
time. UHF or video output. Comes with five 
tapes, leads and complete manual. $500.00 
ONO, phone: (02) 624.2824 AH. 

SELL: 1 pr Wharfedale Denton 8" 2 way 
speakers. Brand new in walnut wood veneer 
enclosures $180. T Sherring, 251 Kingsway, 
Caringbah, (02) 524.8784. 

FRIDEN Flexowriter electric typewriter with 
paper tape punch, reader, electrical interface. 
Suit enthusiast as cheap printer. $140. John 
Poppins, 4 Meaden St, Ashburton 3147 (03) 
25.1951. 

ALTAIR 8800 computer, 32K static ram, std 
floppy disk, 4PIO, 2S10, 2S10 (R) (ROM 
monitor, cassette I/O, and serial I/O). Vets 4 
(Microsoft) disk BASIC documentation. 
$1500 ONO. 4K S100 dynamic RAM, $35 
ea. Heathkit GR78 Comm rcvr $75. Collins 
390A/URR comm rcvr, digital, filters $250. 
Telequipment oscilloscope S51B, $125. 
Shugart SA901 floppy disk (new) $300. Servo 
cassette drives (for digital recorder) $50 ea. 
Beckman micro -trim pots 5K, 25 cents ea. 
Misc components and equip (042) 282.994, 
(042) 711.514. 

SELL: KT9500; DG640 VDU with Binbug; 
KBD; 5V/10A P/S; cassette Interface; docu- 
mentation and software. See working. $450 
ONO. Phone Mike (02) 570.6790, Mortdale, 
NSW. 

SIGNAL generator, audio 20 Hz -200 KHz. 
Tech TE -22D. Cost $100, sell $75. Perfect 
condition. T Sangster, 87 Wattle Valley Rd, 
Canterbury, Vic 3126 (03) 836.2597. 

MINISCAMP EA, fully built and tested (ICs 
socketed), EA modifications done, extra 
memory, 20 mA loops, 1 MHz crystal con- 
trolled, with National manuals, etc, worth 
$170, sell $115, John Smyth (02) 649.9155. 

PHILIPS FM320 UHF CB radio, with 5 dB 
gain whip. $240 ONO complete. A Kearney, 
29 Charles St, Burwood 3125, phone (03) 
29.3915. 

TEAC A6100 2 track 7'h/15 IPS Master 
Recorder, new condition, plus 2 x 3600 ft 
Scotch pro tape $900 ONO, R Groat, 131 
Kingsford Smith Drive, Melba, ACT, tel: (062) 
584803 AH, 473290 BH. 

WANTED . Dual Trace CRO 20/30 MHz BWD 
540 or similar. Price and particulars to S Payne, 
Cl- 477A Charles St, North Perth, WA 6006. 

DICK Smith Miniscamp, large case, National 
manuals, BASIC cross assembler listing, 4 x 
40 pin edge connectors. Cost $150, sell $95, 
M Sunners, 10 Prefix Ave, Magill, SA 5072. 

SELL: EA Terminal in case $220, 6800 D2 
with extra memory $250, ETI 632 $120. T 
Semple, 36 Malvern Ave, Merrylands, NSW 
2160. Phone: (02) 682.4649. 

2650 Microcomputer system. VDU, CPU 7K 
RAM, cassette interface and recorder. Built 
and tested. Mountains of software including 
2 BASIC interpreters. $700. Campbelltown 
(046) 25.8218. 

SELL Flexowriter 10 CPS 15 inch printer 
with keyboard, 8 level punch and reader. 
Good I/O device circuits available. $200. 
Phone: Mal Isaac - Seaford (03) 786.1741. 

WANTED: Hobbyist needs reasonably priced 
oscilloscope in good working order, with 
instructions. 5 MHz sufficient. Robert 
Dewaal, 23 Farnham Ave, Randwick, NSW 
2031, Phone 399.8691 after 4 p.m. 

SELL: One Vortex Mech. with heads $20 
ONO. Stereo magnetic playback preamp 
salvaged from cartridge player $10. Both A-1 
and working. Phone 598.5679 (Vic). 

WANTED: To buy or copy; manual or circuit, 
of Cossor 1323A Telecheck & Marker Gener- 
ator; also Taylor model 31A oscilloscope, 
13/145 Chapel Road, Bankstown, NSW 2200 
(02) 707.1450. 

UNWANTED gift, digital logic trainer built 
and ready to go $50.00, phone (08) 296.7384 

charge collect. 

SELL: Applied Technology DG 640 software 
VDU board and S100 edge conn. See it going! 
$100, Ron Harrison, VW3AHJ (03) 386.3817, 
(03) 379.9252. 

GOING novice sell Midland Signet CB102 
Deluxe SSB - 60 dB + 1 yr old good specif. 
adj. ch. rejection, 18 ch LED readout. Cost 
$250 - offers. 175 SWR-Matcher, 11 metres 
RG58 A/V nr new, Ringo '2W type antenna, 
5' whip, "mobile". All good cond, Ringo 
needs att. Nollamara 6061. Phone: 349.4471. 

SELL approx 200 copies EA, ETI, PW, WW, 
etc., various dates back to 1960. Phone Dave 
or Bob, Perth 367.3122 (office hours). 

COMPUTER NCR500 with puncher, reader, 
card reader, accessories. Sell or swap for 
micro, hifi, organ. Best offer. R Emerton, 6 
Kennedy Dr, Pt Macquarie 2444, phone: 
83.2059. 

AUSTRALIAN Radio DX Club, for shortwave 
and mediumwave DXing. Monthly magazine 
published. Write for details with 30 cent 
stamp to PO Box 67, Highett, Vic 3190 or PO 
Box 79, Narrabeen, NSW 2101. 

MINICOMPUTER 16 bit (DIGICO 16S) 
with 16 kB core store. Standard 6 foot by 
19" rack mounted, complete with ASR33 
TTY. System complete and functional. Sell 
with circuits and manuals. Best offer. Ring 
(02) 938.2333. 
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 re fictions 
These GRAFEX predictions show the various propagation 
modes possible on different frequencies at varying times for 
several paths. For full information on how to use the graphs, 

please see the ETI/Trio-Kenwood poster given free in the 
December 1978 issue. 
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RISTON PRECOATED 
LAMINATE 

PRINTED CIRCUIT KITS 
New GREEN RISTON precoated laminate 
with totally aqueous developing and strip- 
ping. High photospeed with high contrast 
visible latent image from negative photo - 
tool. All packs include all chemicals 
required accompanied by full instructions. 

WORKSHOP PACK 
3off 250mm x 150mm (10" x 6") Pre - 

coated single sided epoxy glass 
laminate. 

2 off 250mm x 150mm (10" x 6") Pre - 
coated double sided epoxy glass 
laminate. 

1 Pack Developer. 
1 Pack Etchant. 
1 Pack Stripper. 

1 Touch -Up Pen. 
$30.00 +$4.00 Pack & Freight 

STARTER PACK 
1 off 250mm x 150mm (10" x 6") Pre - 

coated double sided epoxy glass 
laminate. 

Chemicals and Pen as in Workshop Pack. 
$13.80 +$4.00 Pack & Freight 

Full range of sizes of Precoated Laminate 
available - Send SAE. 

SOLID TUNGSTEN CARBIDE 
PRINTED CIRCUIT BOARD 

DRILL BITS 
1 mm - $3.00 each 
.8mm - $3.00 each 

PRECISION CRYSTALS 
± .002% 25°C Parallel Resonant 

20pF. 
1 MHz - $8.00 each 
2 MHz - $7.00 each 
4 MHz - $5.80 each 
8 MHz - $5.80 each 

10 MHz - $5.80 each 
12 MHz - $5.80 each 

2114 SPECIAL" 
2114 4K STATIC RAMS 

450nS max. access time. 

Manufactured by SEMI, Inc. 
prime units 

$7.80 each 
$57.00 for 8 

COMPONENTS - PACK AND POST - 80 CENTS AUSTRALIA 
AND NEW ZEALAND. 

WRITE FOR O.E.M. QUANTITY DISCOUNTS 
TERMS: AUSTRALIAN CURRENCY ONLY. 24 HOUR TURNAROUND ON ORDERS 

ACCOMPANIED BY BANK CHEQUE, MONEY ORDER OR BUILDING 
SOCIETY CHEQUE. ALLOW TIME FOR CLEARANCE OF OTHER 
CHEQUES. 

D. BOWEN 
P.O. BOX 123, 
BEECROFT, N.S.W. 
2119 
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SHOW SPECIAL 
JOE OBERDAN CENTRE 

ADELAIDE APRIL 3, 4 6 5 . 

$2000 TRADE IN 
FOR ANY OLD MULTIMETER 

ON A FANTASTIC NEW 

FLUKE 8010A 
DIGITAL MULTIMETER 

3 1/2 digit liquid crystal dispÍay 
12 Months Guarantee 
Up to 200 hrs. battery life 
26 Ranges & 7 Functions ` 

FREE SHOW 
LOTTERY 

WIN A BWD 804 
OSCILLOSCOPE... 

Every purchaser will be given a chance 
to win this latest model 10 MHz C.R.O. 

valued at over $300 
Lottery will be drawn at Electronics '79 

at 3 p.m. on Thursday, April 5th. 

LTD. 

F i» "THE PROFESSIONALS" 
Ge0 O.sruÓ'SaO iTow... DalSi:..,.».MM, 

raule 1 
ORDER FORM 

NAME (PRINT) 

ADDRESS 

FLUKE MODEL 8020A 
TAX EXEMPT (Deduct $28.20) 

(Tax exemption must be enclosed) 
PLUS PACKING AND POSTAGE 
LESS TRADE-IN (if applicable) 

REMITTANCE ENCLOSED 

$216.20 

$ 3.00 
$ 20.00 

PLUS Pkane enter In your FREE BWD LOTTERY L (tick Aere 

104-106 KING ST.., 
NEWTOWN, NSW. 
P.O. BOX 317 

DAVID 
REID 
ELECTRONICS 

1 ThRTHDAYI 
CELEBRATION 

20% off P 

all components 
during March 

1 Birthday 
celebrations 

mean big 
,i 

savings on 
all our stocks! 

Yes, component 
our 

1 means 20 percent off d birthday 
nents during March 

'79.ompo- 
11 

expires 31.3.79. Offer 
If You live in Sydney call in and 1 

see the great range of com I 
11 nents we have for you p0 I 

i 

II the above 
aFor 

our 

pplies 
order customers I 

send pplies to you also, so Your orders direct to our 1 mail order department. 

1 

l Mail Order instructions: 

MINIMUM POST/ 

i PACK CHARGE $1.00 

Order Value .................P&P Charge 

$5-$9.99 .............................$1.00 
$10-524.99 ......................... 
$25-$49.99 ......................... $4.00 

$100 or more .............P.........$5.00 

rices subject 
to alterat7ion. 

II 

II 

Check your order. 
Is name and address clear? 

Mall to: 

DAVID REID ELECTRONICS P/L, 
PO Box 317, Newtown. NSW. 2042. 

Phone: 519-6361. 

Manufacturers of professional 
sound equipment for bands, re- 
cording studios, musicians, 
broadcasters. 

» .3 
: ! 

i . 

Illustrated: 

Mixer Model 
8-DCMP $725 
Featuring -6 mic inputs, 2 line in- 
puts, input gain, reverb/echo, tre- 
ble, bass, pan, slide volume, peak 
leds, two main sliders, two aux out 
sliders, 7 band graphic, head phone 
socket, inbuilt reverb unit, switcha- 
ble V.U. meter, 75W/ch amps, aux 
out levels plus 4dbm, 19" rack 
mountable, expander connector. 

Also available -9 channel expan- 
der to make 17 input mixer. $575 

Universal 
Mic Stand 

$45 
Features: 

Matt stainless 
steel barrels, 
heavy folding 

solid steel legs, 
universal 

heightposition 
joint, maximum 

height 2m. 

OTHER PRODUCTS 
200 W/Ch amps with built-in limiters 
$625. Speaker systems. Mic- 
rophones. etc. 

Trade enqulrles welcome 

PROFESSIONAL 
AUDIO SYSTEMS 
91 Musgrave Rd, Red Hill. 4059. 

Ph (07) 36-5251 
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Ideas for 
experimenters 
These pages are intended primarily as a source of ideas. As far as reason 
ably possible all material has been checked for feasibility, component 
availability etc, but the circuits have not necessarily been built and tested 
in our laboratory. Because of the nature of the information in this section 
we cannot enter into any correspondence about any of the circuits, nor 
can we produce constructional details. 
Electronics Today is always seeking material for these pages. All published 
material is paid for - generally at a rate of $5 to $7 per item. 

1,C1 
pm 14 

PB1 CI 

q 
Iwn7 
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1K2 
pen 14 
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TD 
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NOTE 

LED, -7 are TIL209 d r9prvren1 
K1 . 7400 
IC711 7493 
Kin 7402 

01 gee oo-rO ON> q max > SOma 
PBI n n a , closed 

7 

KId 

Cla 

11 

Cx 

O O 
O O O 

O IEDa6RxNGE14ENT 

Electronic Dice 
This dice circuit is interesting, as the six 
LEDs are arranged to produce a display 
the same as the dots on a dice. When 
PBI is depressed, the display is blanked 
and the oscillator (IC1a, b, c) clocks IC2 

J904 

206 

7904 

lfD1-7 

4.611 

OV 

at about 1 MHz. 1C2 counts from zero 
and resets on seven. When PBI is 
released, the display is enabled and a 

novel decoding system produces the 
correct output on the LEDs. 

Lighting Effects 
This circuit can be used to produce 
some interesting lighting effects. A uni- 
junction relaxation oscillator is used to 
trigger the thyristor. The frequency of 
the oscillator is controlled by RV1. The 

560k 

load (a light bulb) will not be supplied 
at the same frequency as the 
unijunction oscillator, and some 

.interesting effects can result. Care 
should be taken with this circuit as it is 
not isolated from the mains. 

o -9V 
ON -OFF 

NOTE 
01 Is T1S43 
SCR1 is 400V PIV 

Ov 

years 
young 

and 
Still on 

top 

for electronic units and 
all types of mounting... 

r a 
I 

Decade Counting Units to 1 Hz. 
Wide Band Amplifier for your 
counter, 1 MV sensitivity, band 
width 1-250 MHz. 

Manufacturers of 

PIEZO ELECTRIC CRYSTALS 
Contractors to Federal and State 
Government Departments. 
REPRESENTATIAVES: 
NSW: Hose & Equipment Co. P/L, 

11 Salisbury St, Botany. 2019. 
Ph 666-8144. 

SA: Rogers Electronics, 
65 Magill Rd, Stepney. 5069. 
Ph (08) 42-6666. 

OLD: Fred Hoe & Sons P/L, 
246 Evans Rd, Salisbury North. 
Brisbane. Ph 277-4311. 

WA: Westest Electronics, 
71 Jean St, Hamilton Hill. 6161. 
(Mail only) Ph (09) 337-6393. 

TAS: Dilmond Instruments, 
PO Box 219, Bellerive. Hobart. 
Ph 479-47-9077. 

Send SAE for new catalogue or quote for 
your requirements. 

Bright Star 
Crystals Pty. 

PO Box 42, Springvale, 
Ph (03) 546-5076 Telex AA36004. 
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TTL 7416 
7420 

$0.43 
0.25 

7491 
7493 

$0.95 
0.65 

7400 50.23 7430 0.25 7495 0 95 
7401 0.23 7442 0.65' 7496 1 15 
7402 0.23 7447 1.10 74107 0.50 
7403 0.23 7473 0.43 74121 0 55 
7404 0.23 7474 0.50 74123 0.85 
7405 0.33 7475 0.60 74125 0.95 
7408 0.28 7476 0.65 74141 1 25 
7410 0.25 7485 1.20 74191 1.35 
7413 0.43 7486 0 50 74192 1 10 
7414 0.95 7490 0.65 74193 1.65 

CONSIDERING 

ietail/Whtilesale Electrtinics 

A MICROCOMPUTER? 

Introducing Ohio Scientific 
The world's largest full line 
microcomputer company. We stock: 

SUPERBOARD 11 (up to 8K RAM) 
CHALLENGER 1P (with mini floppy) 
CHALLENGER 2-4P (with floppy) 
CHALLENGER 2-8P (with floppy) 

'anueaau ri 

OHIO SCIENTIFIC 
CHALLENGER 1P illustrated 

REGULATORS DIODES 
7805 51.20 EM4D11A $0.12 
LM340T12 , 1.20 1N4720R 100PtV 3A 0.36 
LM340T15 1.20 1N4721R 200PtV 3A 0.40 
LM340T24 1 20 1N4722R 400PIV 3A 0.47 
LM320K5 2 00 Bridge Recttfier 25A 2.90 
LM320K12 2 00 
LM320T15 2.00 TRANSISTORS 

2N2222A NPN 500mW 0.45 
2N2907A PNP 400mW 0.45 

EPROM 2N3567 NPN 300mW 0 40 
2708 16.00 11P3055 NPN 115W 0.60 

Come and inspect our range of 
microcomputers: one will suit you! 

Rockwell AIM 65 
Terminal style keyboard, 20 
character alpha/numeric 
display, dot matrix printer, up 
to 4K RAM ... all on one 
board. 

Micropolis Discs 
Incredible storage capability. 
From 143K bytes (formatted) 
to 946K bytes, all on one 5Y4" 
mini floppy disc. 

DWELL PTY. LTD. (torment Dick Woods) 

77 Edgeworth David Ave, 
HORNSBY, NSW. 2077. Ph. 487-3111. 

Top careers in sound production begin here 
There is a need for sound production people in 

TV, recording, theatre, clubs, engineering hit 
records, designing studios, installing sound rein- 
forcement systems. The Academy of Sound 
Recording Engineers offers a 3 semester course 
on audio engineering, production and design. 
Complete technical knowledge plus practical 
experience. No wasted time. Additional courses 
on Music Theory, Effective Communication. Ring 
for full details. 

ACADEMY OF SOUND RECORDING ENGINEERS 

54-50 Alfred St., Milsons Point, Sydney 922 6301 

Canberra 80 4446 Melbourne 95 9510 
Adelaide 261 1383 Newcastle 69 4021 

John Burnett, Stephen Penning A.S.R.E. 

al 

STEWART ELECTRONICS 
33 SUNHILL ROAD, 

COMPUTER GRADE 
CAPACITORS 
2900 uF 40v $5.20 
6800 uF 16v $5.00 
10,000 uF 16v 57.00 
10,000 uF 25v $7.85 
10,000 uF 40v $10.00 
15,000 uF 25v 59.00 
22,000 uF 25v $10.50 
22,000 uF 40v $18.00 
27,000 uF 35v $18.90 
68,000 uF 16v $17.00 

WIRE WRAP CENTRE 
Hobby -Wrap Tool BW-630 
e Battery operated (Size C) 
e Weighs only 11 ounces 
e Wraps 30 AWG wire onto 

standard DIP sockets 
(.025 Inch) Complete 
with built-in bit and 
sleeve. 

MT. WAVERLEY, VIC. 3149. PHONE: 277-0600. 

$42.95 
tax exempt 
(Batteries 
not included) 

S100 BOARDS 
Genuine American made boards, plated through 

holes, solder masked, silk screen layout. 
Complete documentation with each board. 

8K RAM (2102) $39.50 
16K RAM (2114) $39.50 
16K EPROM (2708/2716) $39.50 
2-80 CPU $43.00 
VDU 32 or 64 characters, 16 lines, 128 x 48 

graphics $39.50 
ETI 641 Printer, board only $15.00 
Vector Proto-board $29.00 
Vector 11 slot backplane with tantalum bypas- 

ses $39.50 

POWER TRANSFORMERS 
JDT-002 8v 20A. 15v 3A, 15v 1.5A 528.60 
JDT-001 8v 10A, 2 x 15v 1.5A $18.50 
JDT-003 8v 5A, 2 x 15v IA $14.00 
Specially designed for microcomputers, all have 

electrostatic shield. 

All prices are plus 15 percent sales tax 
unless specifically noted. Please allow 
sufficient postage. Heavy Items will be 
sent Comet, freight forward. 

9am-6pm Monday to Friday 
9am-12 noon Saturday 

NE`NTA 
URESS 

EDGE' 
CONNECTORS 
No. PINS TYPE PRICE 
20/40 Dual $2.38 
30/60 Dual $3.84 
25/50ual D2 $3.13 
43/86 Dual (D2 Ekorcisor) $5.69 
50/100ual (S100) $4.90 

This is just a sample of our range. 
Write for a price list. 

Ii r.i u114x117l'1(1' 

M6800 D2 COMPATIBLE 
BOARDS 
16K RAM Kit without RAM's 597.00 
Prototype Board $24.50 
Extender Card $16.50 
EA 78uí9 VDU Board $15.00 
R03 2513 Character generator, single 5v supply 

for 78uí9 $12.50 

THE S100 SHOP 
16K RAM BOARD 
The MEM-2 Is a memory board designed to inter- 
face 2114's to the S-100 bus. Provisions have been 
made for multiple wait states, memory addressing 
options, Phantom Disable, and Bank Addressing. 
Any multiple of two memory chips can be used in 
the board start and stop address cantle effectively 
set in 4 K boundrles anywhere in the 65 K Byte 
memory of your computer. If 4 K Bytes or less, the 
board can be configured to occupy only the amount 
of 4 K Bytes In the memory map of your computer. 
This selection can be Increased by 4 K Byte incre- 
ments until the full 16 K Bytes is selected. 

ETI 642 16K RAM BOARD FOR THE 
S100 BUS 
Our similar board now available ex -stock. 
Our exclusive 34 page manual contains full building 
instructions, setting -up procedures, memory test 
programs. Also contains 5 pages giving descnp- 
lions of each of the 100 lines on the 5100 Bus. The 
circuit board is of the highest quality fibreglass - 
plated thru holes - solder mask - component 
layout silk screened. 

PCB with manual $44.85 
PCB with manual and kit of all parts including all IC 

sockets (less 2114 IC) $89.99. 
2114 IC $7.95 Incl. 14x, 

16K kit complete with 32-2114 IC $290.00 Ind tax. 
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Ideas for experimenters 

'ARM' 

LED Spotting 
Since the leadout on LEDs varies 
according to the manufacturer's pre- 
ference, leadout diagrams are not 
always worthy of the trust placed in 
them. In some cases a reverse 
connection will destroy the device being 
used. 

A simple way to avoid this is to use 

the following technique. 
If the LED is held up to the light, the 

structure can be clearly seen. There is a 

"cup" and an "arm" carrying a fine wire 
to the LED itself, which is in the 
"basin" of the cup (see drawing). 

The lead with the cup is the cathode, 
and the other ís the anode (of cou'rse). 

Cl 

UI 

RI 
100k 

3 

1 0 u 

NOTE 
Dl- 6 are 0A91 
ICI is 741 

R2 
1M 

IC 

7 

4 

o +12-30V 

01 

D2 

03 

4 

C2 

R3 
100k 

100u 

Audio Millivoltmeter 
The circuit shown is of a very simple 
but effective and accurate millivolt - 
meter. The non inverting input is biased 
at half supply by the voltage divider R1/ 
R3, decoupled by C2. The input 
impedance is defined by R3, whilst C1 

isolate; unwanted DC. 
Due to normal op -amp action the 

inverting input follows any voltage 
present at the non inverting input. 
Because of this the current flowing 
through the meter, and the resistor 
selected by S1 is VRMs/R. C3 pre - 

S1 

2 3 

R4 RS R6 
10R 10OR 1k 

C3 
.-->2000u 

T25V 

D5 

tm 
M1 

06 
FSD 

RANGES 

51 FSD 
IACV) 

Zen 

1 tOmv 1Mn 
2 100mV 1Mn 
3 TV IMO 
4 10V 1Mn 

R7 
10k 

vents any DC flowing and hence makes 
offset nulling unnecessary. 

With the component values shown 
the circuit has a flat response from 
8 Hz -50 kHz (-3dB) on the 10 mV 
range. The upper limit remains the 
same on the less sensitive ranges but 
the lower frequency limit drops below 
1 Hz. 

D5 - and D6 provide protection for 
the meter under reverse bias and over- 
load conditions respectively. The 
circuit will work from supply rails 
between 12 and 30V, and in the 
quiescent state consumes only 2mA. 

e -an 
PRODUCTS 
SR 30 

Socket Recess 
Cup to fit 
hole size 

27mm 

! 

( 

4" 

SR 69 
Corner Piece 

SR 35E 
Grille 142mm 

x 36mm 

- 

SR38E 
Bar Band le 
10Y2" x 6" 

SR31E _ 
Pocket Handle to fit 
hole size 48m x 105mm 

SR7OE SR32 Foot 
Castor Cup 38mm.x 15mm 

Phone (02) 560-3488 for free catalogue. 

Available from: 

HOLDEN WASP 
- INTERNATIONAL 

PO Box 532, Marrickville, 2204. 39 
Chalder St, Marrickville, NSW. 2204 
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ON SALE NOW AT YOUR NEWSAGENT - $3.95 
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...the book Australian CBers have beenlwaiting for ! 

We've collected almost everything you've always wanted to know 
about CB radio. Here it is. All in one place) 

How to buy and install a rig, how to work interstate on 'skip', what 
UHF CB is like, how to build simple station accessories - this book 
covers the whole range of CB activites. It is backed by the technical 
expertise, and draws on the -experience of, the staff of CB Australia 
magazine and its sister publication, Electronics Today International. 

'Australian CB' is the most important publication for CBers yet 
published. We hope you come to regard it as the 'bible' of the Aust- 
ralian CB scene. 

Author, Roger Harrison, is a freelance technical journalist with many 
years experience in electronics and communications. His highly 
regarded technical articles have been published world-wide in several 
languages. Roger is one of Australia's best known 'hams' and has 
operated from such exotic locations as Antarctica and Cocos Island. 

CONTENTS: 
What's this CB radio all about anyway? 
The history of CB in Australia. 
Rig terms explained. 
Buying a rig without doing your dough. 
Getting your CB licence. 
UHF CB - the truth. 
Installing a rig in your vehicle. 
How to operate. 
How to handle the ratbags. 
A guided tour through the accessories 

Jungle. 
All about antennas. 
Base stations can be fun. 

Don't be a SWR galah - use your 
meter sensibly. 
The how, when and why of DX and 
skip working. 
When the neighbours cut your coax. 
You've got the questions - we've got 
the answers. 
Moving on -the world beyond 27 MHz. 
CB mains power supply. 
SWR meter to build. 
CREST - CB for safety. 
Guide to the NCRA. 

Two hundred unusual 
CB clubs. 

names for 

óvo 

11 .1 :1-1- 1, ,T,; ; {, 

o 
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LEG 
1C1á 

RIGHT 
IN 

-1 
RV1 - 10k 

u 3 

RV3 
1Qk 

RV4 
Ok 

4 Channel Synthesizer 
This circuit will synthesize two rear 
channels for 'quadraphonic' sound when 
fed with a stereo signal. The rear output 
for the left channel is a combination 

-' 
NOTE 
ICI.2 QUAD OP AMP 
IC 3 DUAL OP -AMP 
All resiStOrS 1004 

LE" OUT 

Rl(.THT 
OU 

of the left channel input 180 out of 
phase, added to a proportion of the 
right hand channel .lalso out of phase). 
The right hand rear outpút is obtained 
in a similar way. 

SUPPL Y TO AMPLIFIER 
r 

POWER 
SUPPL Y 

R1 

(SEE TABLE) 

LED1 

NOTE 

01 is B0131(ptc45v supply) 
or B0t39(,4,to9OV supply) 

02 is 2N3055 
D1 Is 1N914 
LEO1 ISaREO LED 

I.r SUPPLY VOLTAGE r R1 

(0V to 22V 
22V to 40V 
40V to 70v. 

1k,j W 

1.8k,IW 
2.7k, 2 W 

i 
TO AMPLiFIEk 

Ov 

02 

R2 
(SEE TABLE) 

AMPLIFIER POWER(RMS Watts) R2 

15W 8R Or 4W t 4W,BR ur 4W,4R 0.5R 
(DOW BR or 15W 4-15w. BR or15W.4R O.2R 

30W +30W.BR or 30"4/40.15R 

Protection For Power Amplifiers 
In many amplifiers, the only protection 
against overload is a single fuse. Ex- 
perience has shown that output 
transistors can blow faster than fuses. 

Normally, the current through R1 

biases both the transistors fully on. The 
P.D. across the LED is less than 2V, and 
it will not light up. In the event of a 

fault or overload, the current 
consumption of the amplifier will 
increase. The forward bias on the tran- 
sistors will decrease, and they will tend 
to turn off. This will cause the potential 
across R1 to decrease, which will increase 
the bias on the transistors, turning them 
on again. The overall effect is that 
current limiting takes place. Under these 
conditions, the LED will light up, 
indicating a fault condition. If the fault 
or overload persists, the main fuse in the 
amplifier will probably blow. The actual 
protection circuitry needs no resetting. 

Under fault conditions, the 
dissipation in Q2 will be very high, and 
so it must be bolted onto the chassis 
or the heatsink. 

The Ht 1501 is a rugged, compact, portable 
instrument and is virtually immune to failure 
caused by excessive fields or physical 
abuse. It consists of a lightweight instru- 
ment package connected to a unique detec- 
tion probe by a shielded cable. 

For additional information 
call or write: 

Reg Geary 
& Associates 

276 Highett Rd, Highett, Vic. 
Phone (03) 553-1935 

Modular 
Computer 
Systems 

is OERSIOCKED!! 

2758 INTEL 1k x 8 EPROMS, pin 
compatible with 2708, 5v 
supply, 1-7 $26.45, 8 up $22.50. 

74LS138 3 to 8 decoders $1.20. 

MC7805 regulators $1.26, 
Heatsinks 34c. 

7400 ICs 26c. 

Tantalum Caps. 35v .47uF 20c. 

Post and packing 51.00 

MODULAR COMPUTER SYSTEMS 
P.O. Box 103, Round Corner, Sydney. 2158. 

(Trade supplied) 
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MATRA 
700 WATT R.M.S. 
FULL RANGE SPEAKER SYSTEM 
SUITABLE FOR DISCO/SOUND REINFORCEMENT 
FEATURES - 

Carpet covering Nickle plated corners Steel mesh grille 100 watt special design 
speaker by Etone a/a" timber construction 2 x phono sockets Size: 500mm high, 
470mm wide, 260mm deep Impedance: 8 ohms 2 year warranty. 

TRADE ENQUIRIES WELCOME 
For further information: 

IMATRAl 
$125 each plus freight. 

MUSICAL INDUSTRIES 
3 Staple St, 17 Mile Rocks, Old. 4073. Ph: (07) 376-4122. 

N 

TELEVISION 
REAR 139 UNION ROAD, 

REPLACEMENTS 
SURREY HILLS, VIC. 3127. PHONE: 89-1019. 

c.T.V. Anniversary Sale 
Remember 1st March 1975, CTV Day? Are you 

ready for our colour TV Anniversary Sale. 

BLACK & WHITE LINE OUTPUT 
TRANSFORMERS $2.56 Typ s 

BLACK & WHITE VERTICAL 

OUTPUT TRANSFORMERS $1.90 
$7.65 

2155 . n. 

VALVE TYPE SOUND OUTPUT 

TRANSFORMERS $1.90 

PHILIPS SILICON TRIPLERS 
For a free circuit of Suits many colour TV sets, 

r send a stamped 
addressed $11.15 envelope. 

A & R d MULTITAP 
TRANSFORMERS 

''`- 1 

SCOPE 240V 60 WATT IRON 
Automatic temperature controlled, change temp- g P 
erature without changing tips. Try it nowt 

Non Linear _ 
Systems Mini t--' 
Oscilloscope i 

a. 
La- Y, 

a'. II ') 
o'^' 

240v to 1.0, 1.2, 2.0, 2.2, 2.4, 
3.1, 3.2, 4.1, 5.1, 5.5, 6.3, 6.5, 
7.5, 8.5, 8.7, 9.5, 12.6, 15.0 
Volts. 

For see = a great choice of voltages 
;;1:-' - $379.50 :, - j` all the A & R Multitap Transformers 

at Television Replacements. 

COMPONENTS 

Guaranteed Factory Prime. Credit or refund on out of stock 
items. Add 15 percent for sales tax. Add 52.50 for postage 
and handling. Discounts available on quantity orders. Send 
money with order, or use Bankcard (send Number, Expiry 
Date and Signature). 

2102 Rams $1.40 each 
2114 Rams $9.40 each 
2513 Char Gen. U/C $9.00 each 
2708 EPROMS $13.00 each 
6502 Micro/p $13.25 each 
8080 Micro/p S16.00 each 
Z80a Micro/p $35.00 each 
8085 Micro/p $32.00 each 
63 key ASCII unencoded 
keyboard $38.75 
19 key keypad unencoded We will match any,Australian Competitor's 
0-9 Plus A -F $15.00 in this advertisement. Please send us the 

MICRO COMPUTERS 

Minimum Order 525.00 

Send SAE for a complete price list. 

HORIZON II computer with Z80a, 16k RAM, Real Time 
clock, 2 serial and 2 parallel ports, 2 Shuggatt SA400 
double density disk drives (180k/diskette of formatted stor- 
age) with Northstar Basic, DOS, Monitor Programmes, I/O 

routines. 
KIT S2,400 plus 15 percent sales tax. 

Assembled & tested with 12 months warranty - 
S3,590 plus 15 percent sales tax. 

Additional disk drives and memory available. Send SAE for details. 

OFFICE DATA SYSTEMS 
Horizon II (with 48k RAM); Terminal (80 chr by 24 lines, 
ASCiI keyboard, separate 19 key numeric pad with letters A 

to E); Centronics 779-2 printer with tractor feed; CP/m file 
handling system; Basic Language; utilities; fully assembled 
and tested with 1 year warranty. 

PRICE 57,500 plus 15 percent sales tax. 

FREE Debtors, Creditors, Payroll and General Ledger prog- 
rammes. All written for Australian conditions. Other Prin- 
ters are available - Centronics 780, IP225, Axion 801p. 

SOFTWARE 
We have an extensive range of software: Languages (includ- 
ing Pascal, C -Basic, M -Basic, E -Basic, Northstar Basic, 
Microsoft Disc Basic, Fortran) Word Processors, Database 
packages (CODASYL by Xitan) etc., send SAE for prices. 

advertised price on goods listed 
relevant details with your order. 

ECONOMIC DIGITAL CONTROL PTY.LTD. 

PO BOX 817, CROWS NEST, NSW. 2065. Prices subject to change without notice. 
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Z-80/Z-8OA CPU BOARD 
* On board 2708 * Power on jump * 2708 included (4500s.) 
* completely socketed 
Assembled and tested $185.00 
Kit 5129.95 
Bare PC Board $ 34.95 
* For 4MHz Speed Add 515.00 

MICRODESIGN MR -16 2716 
EPROM BOARD (MR -8 Also Available 

at same price) 
* Individual Prom Address 
* Uses Low cost 16K TI EPROMS 
*Optional 1K RAM * Phantom -control 
Assembled and Tested 174.95 
Kit 99.50 

SPECIAL SPECIAL SPECIAL 
2708-6 Eprom 8 @ 5 5.50 ea. 
416 l6K Ram 32@516.95 ea. 
1771-01 Floppy 5 @ $25.95 ea. 
Pet Connector Set 5 @ $ 7.95 ea. 

BYTE USER 8K EPROM BOARD 
* Power on Jump * Reset Jump 
Assembled d Tested 94.95 
Kit 64.95 
Bare Pc Board 21.95 
Special Often. Buy 4 kits only 559 95 each 

NOTE: 2708.6 only s5.95 

TARBELL FLOPPY INTERFACE 
* S100 Compatible * Uses CPM * Jumper Selectable * Persci,Shugart,etC 
Assembled and tested 5269.95 
Kit 5179.95 
Bare PC Board 5 39.95 
NOTE For CPM Add $70.00 

Documentation Add 520.00 

TRS 80 UPGRADE KIT 
16K Memory with Jumpers and 
Instructions 5159.95 
(Specify Level I or Level II) 
APPLE 11 16K UPGRADE KIT $149.95 

PET TO S-100 
ADAPTER 
Allows Pet to be 
interfaced to 
Popular 5.100 
Bus. 
Kit $189.95 
Assembled 5269.95 
For Low Cost 8 Slot Bus to expand 
your Pet only 5149.95 Kit 

Mot Void 14.c1 Co. 195 
Mot Vol 5CM05 02. 
Md Vd 6 Ln.M at. 
Mor Vd 9 50M1144 TTL 
Md MP/ Opp.oMlo,A 
MM MPu P,p R2 Man1M1 
M,1 POa.D.a 295 1 5460.01 5390/10 
Mor Rs.. D. 295 
Mn, 6wc1rt9 Tran 2 95 
Morlwn 295 
b.c Soho. 5191 Vd l or II 24 95 
Bind Sdr..9 5191 Vol III 39 95 
9446 Sdrw.e SRI Vd r7 at 995 
!Mad SP1r..e SRI Vd W 49 95 
* nn SdN... WV. VII 3995 Sc. 
1970C151.9. 4750 f5oew1 3410/10 

EVK Kluge Board 95.00 
EVK 16K Byte Ram Board 75.00 
EVK 6 Slot Motherboard 35.00 
EVK Extender Board 45.00 
EVK Solid Frame Chassis 129.00 
EVK Connectors 6.50 
AMI 6800 Prole Rom 30.00 
AMI 6800 Micro Assembler Rom 30.00 
6800 Tiny Basic Paper Tape 20.00 
6800 Tiny Basic Eprom 125.00 

Hi PLOT LOW COST 
DIGITAL PLOTTER 
* RS 232 NEW * Plot Size 7' x 10" Ust: $1085.00 * Digitizer Avail. Soon * High Resolution OUR * 2.4 -/sec Plot Speed PRICE $999.00 
SPECIAL KEYBOARD BUY 
WHILE THEY LAST 
'Clare Pender 62 Key ASCII 
w/26 Pin & 34 Pin Output Conn'.... 554.95 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no re -tests 

fallouts. Guaranteed money back. We stand behind our products. 

2. Same Day Shipment All prepaid orders with cashiers 
check, money order or charge card will be shipped same day as received. 

SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS 

COMPUTER 

S100 PRODUCTS 

LOGOS I 8K STATIC RAM 
* Low Power 
* Selectable Memory Protect 
* Totally Buffered 
* Battery Backup 
* Address on 1K boundary 
* Requires no front panel 
* No wait states 

ASSEMBLED & TESTED 
250ns. 199.95 
45009. 179.95 

KIT 
250ns. 149.95 
45005. 

Bare PC Board w/Data 521.95 
Now over 1 year successful field experience 
'Special Offer" Buy (4) 8K 450ns. Kits 5117.00 
ea. 

INS 16K STATIC RAM 
* Memory mapping * Phantom 
* Address 16K Bound * Use with or w/o front panel * Power 2.1 amps typ. * Uses 2114 

ASSEMBLED & TESTED ONLY 
450ns. 5439.95 250ns. 5495.95 

5-100 32K STATIC RAM 
* Address 32K Boundary * Power 450ns. 2.8 amps typ. * No wall states on 2MHz * Fully Buffered 
* Phantom can be added 
* 2114/TMS4045 or 9135 
ASSEMBLED 8 TESTED KIT 
250ns. 5849.00 250ns. $790.00 
450ns. $769.95 450ns. 5625.00 
Bare PC Board w/Data 559.95 
SPECIAL OFFER: 
Kit without Memory only 599.95. 
Add 2114 Memory for 8 @ 57.50 ea. 

PARATRONICS LOGIC 
ANALYZER KIT 
MODEL 100A 5219.95 
(analyzes any type of digital system) 
Trigger Expander Model 10 $229.00 
Baseplate 9 95 
Model 10 Manual 4 95 
Model 150 Bus Grabber Kit 369.00 

DC HAYES DATA COMMUNI- 
CATIONS ADAPTER 
* Telephone/TWX * S-100 compatible 
* Bell 103 freq. * Originate 8 answer mode 
Assembled e Tested 5279.95 
Bare PC Board w/data S 49.95 

DATA BOOK SA MANUALS 
NY 119 at. . 1 395 AMI MO5451 oaN 395 
5%1... 00. 495 131 M0s/L51Dt. 405 
0 C 1... APP/11o14I 395 Oten/91n0o m Mom Vol 0 7 50 
MSC L 1.., APP091 17 395 0.b01M Into to 11c0 Vol I 750 
N6C 01q5 ato 2 95 Osb01t9 lnlro le M.00 Vol II 7 50 
NSC OVd.o Da. .0.1.4305 0.1.4 5000 750 
N5Cv0n 11.9 D. 295 0.1,0,,96600Po9nmm.q 750 
NSC Mo.. 009 395 dOor.9110 P.oyaNnna 750 
NSC 1406,L51 ar. 3 95 n PO.. 5.41.. 0.1. 7 50 
NEC Pow, r.ae..01. 2 95 n ni. aM I 95 
1n.2 0.91,0o. 395 11T,.nt91d91Do699 050 
1,w1 MC545 Man. 150 11.449.15. 3º5 
VH1 MC590 Man. 7 95 11 012o.9clnno. 395 

M,.tCS40 Wns 495 IL41.0049 395 Al. 96 I 13.0....2 195 
AMO L 1 CO.. 99 111444454 ar. 4 95 
0140 .. . .y Dr 495 MrwoN Soot Da. 1.2.3 995 

6800 DESIGNER BOARDS 
MODULES PROVO BOARDS 

* Motorola Compatible Modules' 
MEK 6800 D2 Kit $235.00 
9600 6800 MPU Module 495.00 
9601 16 slot Mother Bd. 175.00 
9602 16 slot Card Cage 75.00 
9603 8 slot Mother Bd. 99.00 
9604 System Power Supply 250.00 
9610 Prototype Board 36.00 
9615 4KEprom Module 250.00 
9620 16 port parallel I/O 375.00 
9626 8K Static RAM 295.00 
9626K 8K Static RAM Kit 225.00 
9630 Extender Card 60.00 
9640 Multiple Tuner Prog. 395.00 
9650 8 port Duplex Asyn. I/O 395.00 
Mot 43/86 Connectors w/w or sit 5.95 
AMI EVK 99. 6800 sub Kit ... 99.00 
AMI EVK 200 Kit 249.95 
AMI EVK 300 Assembled 275.00 

DISKETTES 
2 01 S. MINI 
395 9.0' 
101 10 Sae. 

2600 . 16 5w1or 

S OR114 Stale MINI 
54950.01 $450/10 

e'ST0HDARD 

4019511/,8/,P/9p4a00l 119500 240 1115.. 
AA29517DMAConlaw ..719S 2-80A .. . 269s 
6919519Unw.NllmMrd .2495 P9138501 - 1495 
3881 290 P101 ... . 10 45 2650 . 24 95 
38814140H4. .. 1495 C01601 . 1995 
3882 1280 CTCI .. . 10 45 60600 . 9 95 
38824155111u SALE 5055 . 16.95 
6205n rm4. 4s13eDe . 295 sonar 
82126btw 250 2901 . . . 2195 
5214 noon, . 695 1901A 2995 
8216 Bu4 Order .. 2 50 TMS 990071 . 

5224OorACorn . . 295 CP19X 
82294 144119 . . 9 76 6502 
8126 9,a Dmr ...... 195 M6100 . 

8120 9N D,.. .. ..... 2 39 6600 
6228 5n C01.nd . 695 6502P 
el38sncdrlL .. e+5 aa35 . 

sjsjnoll.w ; ¡pO SOCKETS 
8255 Pyop IA . .. 11 SO 6 Pn 19114 32 
8257 P,o9 DMA .. 19 s0 14 Pn W/w A 
8259 Prop log.. 19 50 10 Pn PM 38 
5276 CRT Calrar,. .... 74 95 18 Piel WAS 60 
5279 Pnp 6.,So1r6 19 95 20151. wM' º0 
66101 128 . 8 RAAI .. 475 22 P2 VOW 93 
6620 PIA . .. 7 90 24 Pin W n9' 85 
1921 PIA ., 72s 18PnW/W116 
6626P,pnylnl .. 1195 40P4WN/1.9 
6634151Y.ei:Pan . 12º5 
6850 AGA. . . . 7.20 

w 8852 S91 b4P4r. . 995 
68.YHWM 65CRrComr .3938 
6900 MOOem . . 14 SO 
6862 1600u910 . 14 50 
6071,110M112OSC .1595 
6676 . s2s 
2350115R2 . . . 9 95 
WO Boa dw, . . . 2 39 
1831 SCO 10 RAM . ' 2595 
1822 SCD 250. 4 RAM .. 1695 
1824C032.60AM 

'995 1552CD5Mw . ... 10.95 

1567 CD I,q ..... ... ... 8 95 
5520 PIA . 750 

3851 FS Prop Store . . . 14.95 
3853 F8M.mo,yw . . . 149$ 

PROMS 
2706 595 
2706E 695 

110209 ..... .. 350 
27169V 5495 
2/16.5V.121/ . 2495 
2164 50 . 25_95 
5203A0 ....11 95 
520400 .... 9 95 

M 6610 ....... .... 2 9s 
825123 . 295 
625126 . 4-00 
525129 495 

RAMS DYN. 
411e16K.I 17.95 

115 SK . 1 ... 495 
4050. a I 495 
4060 40 a 1 446 
4096 911. 1 4 26 
210440a1 5 
210764 40 4 I . 415 
5281 1 D5 

1103 05 
40°51 .. 095 
10540)01624.1 Hass 

11CM8MCM8 

4.95 
506 46.1 4 95 

FLOPPY DISK I/O 
177191 e -A Me.neoOo ...2795 
9.5372 N. Floppy . 40 95 
1761 Oco1 Foy ... 39 95 

CHARACTER 
GENERATORS 
0032913901 1541 UPow . 950 
8032513032 Dw Low, 1095 

MCM65710032 
51 3 0004 3 ISO LoLoa.1495 

Ills 
MCMOS710 015 
040 28514 1450 
14136/''"1111: .. now 
KEYBOARD 
ENCODERS 
062376.1176 .5-36031175 
UARTS/USRTS 
IRI6028 15v. 12V1 3 95 
476101315x. IRV 550 
M54014.4161285 NM 895 
01510169/180315W 696 
281160211 PV. ISO 595 
181640 095 
1816403 9 95 
7150 USN/ . 9 95 

9 91 Ali i*a1,9. 2n 
2495 

BAUD RATE 
GENERATORS 

4707411 1495 
1501941 995 
TV CHIPS 
0.45320 IV $5480 799 
*4815369 P,.w.le. 395 
1.141ee9,do9tw 395 
C/300 San 100 
,,,51.145,77,10.0057157tH0.00 TV f 395 

C5 375 

: 90385001 N Go. 5 95 
138800 Color TV C 26 95 
366161 COB Canw,.a. 95 

4.387001 T.n, Co. 2995 
RF 81090410, .411 4454, 895 
A/D 

13 
CONVERTERS 

5700 eel Bo. 350 
5701 10W... 2200 
6702 121 3695 
0705 120 TS 4295 

03T/21013'.8."1 
11.9 Con. 225 

8"C<>750 11ÁDg1 BCO 1395 
lob ]95 
140616 óór 395 
140955 Ulm S 95 
D9CG A 0 95 

TV INTERFACES 
1..2-Vonw 50 
P v56.o In1.3w. a 95 
PdL. nun TV Mae u 7000 

nwnw 3500 
0 94.114.110. 3500 

, 6995 
35 95 
1395 

19.9$ 
]295 

8 Pm 5R 17 
1. S/2 .20 

18 Pen 5/132 
18M5/T31 
20 P.. S/1 34 
22 Pn. 5/1 38 
N Pn S/T }1 
ro8vws/2 49 

Srt A3 

CONNECTORS 
e Pn 5409 YE 149 
16700 OW SE 195 
10/36 DW s/E . .. 235 
22144 Du21/E . . 295 
40510 WM' 
43166 D11 17/ /5/I . 5-50 
50000 IMP PM 4 75 
60/100 IMSM 5rt 475 
50/100 M. w/W/S/r . S91 
N55M C.M God. .. 4100 

NEW CTS 
DIPSWITCHES 
C151064 11 75 Cr5208 8 $195 
C25206-5 517s CI52099 s195 
Crs2068 01 75 01520610 11 95 
cr5207.7 11 75 

8080 USER'S 
IT'S HERE 

LIVERMORE BASIC 
01465K ROM 
MATS RI00/ OH ROM. 
01.171 RICE 0101 . !9500 

PCO PROORAMauu 
CNARACT611 OE.E.02OA 
1658611841 085406 M 
~WARS 44911191 

5100 COmP.Iw 2441, AA ,o0a co.on w6.9 
Or . .916995 

1.24 2599 100 
211029600 130 125 I IS 
21102 2504 1 59 I!5 1 as 
2102 121 115 I10 
911.02401, 171 165 150 
21111.1 410 395 375 
211.1 375 065 355 
211121 42s 410 395 
21121 295 265 265 
21101.1 395 175 365 
2101.1 290 270 235 
1114.33000. 995 975 625 

246 490,n 795 750 550 
71554044 995 971 025 
18114045 995 675 525 

E818142009 1250 1195 995 
E*44u02 7. 725 625 
51010E 791 795 725 
496910142001 1095 10 25 5 25 
04409140,41 10 95 10 25 9 21 
AMC/9130E31 12 95 11 95 10 25 rpt 460/464166 CCD On. 118 95 Ewe 
1101 195 116 125 
P2125/93425 o15 1191 7 95 733 7 25 
see 1R.1CMOS 795 795 725 
651810.1C4205 795 795 725 
74511196401Ram 395 125 260 

WAVEFORM GENERATORS 

10586 VCO . 1.76 
482108 49441101 Gane..lo, .. 525 

CHARGE COUPLED DEVICES 
IM COO P.2 6e9 0049d 7.44146 480 CCD 
166 Memory Ind.KR. nn uponmen1.e11 CCO 
8.rn10490 2. n.on6r Poe 17 cope 4079 
%Onno1wowdm1n own orator 0.1..!80500831 

S18.95 each frog. 43.00) 

NAKED PC BOARD 
SALE 5-100 
Z. CPU 1010AG,1 3495 
zAO CPI/ (901(9no 1 . .34 95 
»0604 CPl 
55 ..o Ld9o0 . 21 95 
54 P-wn B2a9x+ .. . 21 95 
3284O 6100 . 5995 
T.,6. Popov 1/0 . .. . 39 95 
Tav06 C40aa60 .. . 29-95 
Nero e500P/91o' 1995 
ACP Polo b 27.95 
ACPE.I«,Mr.Kmn 15.95 
RNRm9CM. .3190 
050G13SM11d04,150 3300 
6100 8 501 MOnw 80 .34 91 
V.Oor 11603 11 S. M Bd 2995 
SSM VpN w 27 9S 
1500 WaM 2l1q 7795 

UV "Eprom" Eras*r 
0102 11' S64.95 

13941.40 to 45 years W e 19919441 
1 S -s» 5219 95 Model 

Wdes«on.111d.1.91 MOON 

AT7a1171041 RIM 115665 
44994444944.4944:, II. 93 UPC", 
aas ...14494444444444, 

gem 

~..v2w 944 
Iw4 e a HS m 

44Y444 - ~re. 
rs.w'_ 

1444 
41111 

87111,7101187111,71011PIT USERS 

ATTINTION Ta640 PUURI 

ATTIN71019 11 UNION 

9.44...9444419 
44444 
4444,4444444 944 

44414 4.44,44441.4 

CRYSTALS 
rid r , TV Rand 

P.64 
1árAMtMy $595 lNtMy $ 495 
te412 495 6254 495 

oMw 665 
I0144H. 295 
2097252MN+ 685 
2 457640 655 
: 57954591, 150 

OM1, 495 
415430444M2 555 

4 915201411 59e 
50411, 495 
50668 4.55 
l71431.111, 695 

100810. 45 
130440, 4 95 
1431816 49S 
16oMHt 4º5 
le 43211011 595 
200M0, 495 
22114440, 595 
270M10 59s 
350M1, !95 
MOM. 595 
100,19 1295 

DISPLAYS/OPTO 
DL 704/707/t7C/C0 300 . . .. . 125 
000359 CC 357 . .... . A5 
1140 500I507,CCCA 600 .. . 1 35 
ENO 503/510 OCT. S00 . . 95 
ENO 500/001 CCCA 100 .. . ..... 2 60 
Bu.mar 9 don 1,r.tela ... 99 
ESC 5024 4 don CC 000 . 

19 95 
nL 305 6. 1.n.y . .. .. 450 
rIL 306 7 W ./lo.c . .. 
nL 306 7 N9 r/bp[ . .. .... e 95 

TnIL31111E71D40. . . . . 1295 
11 A 1003 12 .do c16,4 17 95 
MA 1002 4 501 drA o mod. . 9 95 
MA 1010 a opt c1oU mo69r. .. 9 95 
Be1M b 400. 
NSA 373/374 09a CC/CA .300 . . . 2 20 
NSN 513/554 d11 CGCA 500 .. 2 60 
NHN 713/7e4 dr CC/G4.700 . 100 

1.10 

O.cw4w I 

PO.. 277 
Slepon 500.01 Pno 11000 

.910 12404 MEE Du2751 
SA9w1400 
Norio. I 
Nonn Soo 
l04 Cwl 6100 B4a 
ADM 30120 
Soroc O 120 

sorrPa94.0243 

95 
5..a. .m 4m. 
014. 270616 Pop,wd. 

1I Sn,P.mn.. FCM w 12$ 004. 6 yM 66 Rd, 
. s1XX .M x n..4lm .2 

0,0...>e,11XX..ee25t ,I11vnrR5222 '-4 OWau22n(R5732 1...41.-d1000, u . ./7ai` m.0 661100D2an x I. ú 
6502 

.en R 4.4n.9 wo-m 7. s1100 
» i:,N44e9X6 

nod 36 «Da. RuvlPurm.1 
......,. --..... w9r54rwew Rw4w1A144 SM. 1 

.. 444 
rw`."4wn.444.44444 

MCT 2 0010 NoYN/ . . 69 
41933 a,5191on WS . . . I 75 
O 83 L4E5 185 08 . . . 6/1 00 Ñ../.11. . . ... .. 4/1 
r 5082/7731 7 No . . 

MONTHLY SPECIALS 
14PV.w/W 100o05 . . 19º5 N 0o 14 Pm cM1. 1000 p. 10 
1615/, SR 100041. 1000 000 . I1 
22 Pn VI sw.« 1000 010 12 
1/04801464 116 CCD. 19 95 
9900 914000C 5020 Is. . 10 95 
4115/4161f5 0n944 8a4. H01/14995 
1460 019 8 .5., 5231095 
5197 6.,1N 1 26 
/139808131 245 
56.33 a 6535 1 99 
74387or 74366 52S00 
75461/52/53 10/2 00 
17165nDw, 239 
781.05 equr10, 2/100 
MC120010.M9101 89 
2510,. 5190 R q.Mr 2 95 
25194 24.022 295 

05056 6,41 ..p.., 1 95 

Dso10sC1 CA. 041 . 14°9 
D 50018C1, CtrA Al'.. 2 50 
80209d,.p00.'0101 349 
140.1918 SM 609391, 1 50 
9398 2 95 
.1111155 22 w .,a.m .1195 
CL 7107 CPL 33/ D5 NO 11 95 

r_ NEW 1 
I 1978 CATALOGUE 
SEND 25c POSTAGE L J 

DISCOUNT COMPUTER 
CORNER °1c`..nntc,R.enñc«. 
0ry96/16K 6112600 $115500 

E1111205 459900 4899 00 
2EIMC5122 450. isfoo 
GM9mcoZ2 
GwRaRoo 5Y5 ill 549900 559100 

147500 152500 
123000 120600 
49500 51200 
29900 31995 
13000 7449! 
32500 .1595 

143900 147900 
19900 61700 

4995 e 95 
82995 6 00 
119500 94500 

119900 173000 
C,1e.L1 u9s Oe.L 
59900 61700 
'7300 76600 

199S 95 
449 00 700 

117500 1100 
187500 170500 
271500 251000 

23500 San 
21905 Sem. 
28100 Sr. 
29900 S. 
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BINDERS 

HOLDS 
12 COPIES 
OF ETI 

Protect and file your back is- 
sues of Electronics Today with 
these attractive binders. Price 
$4.50 plus postagé and pack- 
ing (90c NSW, $2.00 other 
states) 

Write enclosing cheque/postal notelmoney order to: 

SUBSCRIPTION DEPARTMENT, 
ELECTRONICS TODAY INTERNATIONAL, 
3rd Floor, 15 Boundary Street, 
Rushcutters Bay, NSW. 2011. 

electronics today 
INTERNATIONAL 

Synergistic 
Beer 
Drinkirg.¡ 

On the second. Wednesday 
of each month, the ETI 
staff and readers meet at 
the Bayswater Hotel, in 
Bayswater Road, Rush - 
cutters Bay, (just up from 
the Rushcutter Bowl) to 
discuss electronics (or 
anything over a few beers. 
Why don't you come along? 

WE ARE LOOKING for someone to work on ETI's project 
development staff. Applicants must be capable of, firstly, 
designing and breadboarding prototype circuits, and secondly, 
converting the proven circuits into well-built finished projects 
of the high standard necessary for publication. 

Skills required include a good standard of workmanship, 
both electronically and mechanically, Ability to design pc 
boards would be an advantage, though limited experience in 
this area should not deter candidates from applying. A strong 
background in digital electronics is essential. 

The majority of work is design and construction, but it 
will be necessary to liaise with other editorial staff in the 
presentation of the magazine project article. 

The job is in our project development lab sat Rushcutters 
Bay. Salary will, depend upon experience and ability, but 
will be in the region of $12 000. 

For further information phone Phil Wait on (02) 33 4282, 
or write, enclosing a complete resume, to Staff Vacancy, 
Electronics Today International, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. 
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READERS' LETTERS 
No charge for replies but a foolscap -size stamped addressed envelope must be enclosed. 
Project queries can only be answered if related to item as published. We cannot assist if 
project is modified nor if components are otherwise than specified. 
We can only answer readers' queries by telephone after 4 p.m. 

MICROFILM 
Microfiche editions of this publication are available by annual subscription from Micro- 
systems Pty Ltd, PO Box 188, North Sydney, NSW. 2060. 

SUBSCRIPTIONS AND BACK ISSUES 
ETI subscriptions cost $19.00 per year (inc. postage) within Australia. Cost elsewhere 
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We can supply only the following issues. 
1976: Nov., Dec. 1977: All issues except Jan. Feb. March. 1978: All issues. 
Photostats are available of any article ever published in ETI. We charge a flat $2.00 
regardless of page quantityfrom any one issue of ETI. Thus if the article is in three 
issues the cost is $6.00. Send orders to the address below. 
Binders $4.50 plus 90c post NSW, $2.00 other States. 
COPYRIGHT 
The contents of Electronics Today International and associated publications is fully 
protected by the Commonwealth Copyright Act (1988). 
Copyright extends to all written material, photographs, drawings, circuit diagrams and 
printed circuit boards. Although any form of reproduction is a breach of copyright, we 
are not concerned about individuals constructing projects for their own private use, nor 
by pop groups (for example) constructing one or more items for use in connection with 
their performances. 
Commercial organisations should note that no project or part project described in 
Electronics Today International or associated publications may be offered for sale, or 
sold, in substantially or fully assembled form, unless a licence has been specifically 
obtained so to do from the publishers, Modern Magazines (Holdings) Ltd or from the 
copyright holders. 

LIABILITY 
Whilst every effort has been made to ensure that all constructional projects referred to in 
this edition will operate as indicated efficiently and properly and that all necessary 
components to manufacture the same will be available, no responsibility whatsoever is 
accepted in respect of the failure for any reason at all of the project to operate 
effectively or at all whether due to any fault in design or otherwise and no responsibility 
is accepted for the failure to obtain any component parts in respect of any such project. 
Further, no responsibility is accepted in respect of any injury or damage caused by any 
fault in the design of any such project as aforesaid. 
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DIODES/ZENERS 
QTY. 

1N914 100v 10mA .05 
1N4005 600v lA .08 
1N4007 1000v 1A .15 
1N4148 75v 10mA .05 
1N4733 5.1v 1 W Zener .25 
1 N753A 6.2v 500 mW Zener .25 
1N758A 10v .25 
1N759A 12v .25 
1N 5243 13v .25 
1N52448 14v .25 
1N 52458 15v .25 

SOCKETS/BRIDGES 
QTY. 

8 -pin pcb .20 ww .35 
14 -pin pcb .20 ww .40 
16 -pin pcb .20 ww .40 
18 -pin pcb .25 ww .95 
20 -pin pcb .35 ww .95 
22 -pin pcb .35 ww .95 
24 -pin pcb .35 ww .95 
28 -pin pcb .45 ww 1.25 
40 -pin pcb .50 ww 1.25 
Molex pins .01 To -3 Sockets .25 
2 Amp Bridge 100 -pry .95 
25 Amp Bridge 200 -pry 1.50 

QTY. 
TRANSISTORS, LEDS, etc. 

2N2222 (2N2222 Plastic .10) .15 
2N2222A .19 
2N2907A PNP .19 
2N3906 PNP (Plastic Unmarked) ,10 
2N3904 NPN (Plastic Unmarked) .10 
2N3054 NPN .45 
2N3055 NPN 15A 60v .60 
T1 P125 PNP Darlington 1.95 

LED Green, Red, Clear, Yellow .15 
D.L.747 7 seg 5/8" High corn-anode1.95 
MAN72 7 seg comande (Red) 1.25 
MA N3610 7 seg corn -anode (Orange) 1.25 
MAN82A 7 seg corn -anode (Yellow) 1.25 
MAN74 7 seg corn -cathode (Red) 1.50 
FND359 7 seg corn -cathode (Red) 1.25 

QTY. 
9000 

9301 .85 

SERIES 
QTY. 

9322 .65 
9309 .35 9601 .20 
9316 1.10 9602 .45 

MICRO'S, RAMS, CPU'S, E -PROMS 
QTY. QTY. 

8T13 1.50 21076-4 4.96 
8723 1.50 2114 9.50 
8724 2.00 2513 6.26 
8797 1.00 2708 10.50 
745188 3.00 2716 DS. 34.00 
1488 1.25 2716 (5v) 59.00 
1489 1.25 2758 (5v) 23.95 
1702A 4.50 3242 10.50 
AM 9050 4.00 4116 11.50 

6800 13.95 
MM 5314 3.00 6850 7.95 
MM 5316 3.50 8080 7.50 
MM 5387 3.50 8212 2.75 
MM 5369 2.95 8214 4.95 
TR 16029 3.95 8216 3.50 
UPD 414 4.95 8224 3.25 
Z80A 22.50 8228 6.00 
Z 80 17.50 8251 7.50 
Z 80 1,10 10.50 8253 18.50 
2102 1.45 8255 8.50 
21021_ 1.75 TMS 4044 9.95 

C MOS 
QTY. 

4000 .15 
4001 .15 
4002 .20 
4004 3.95 
4006 .95 
4007 .20 
4008 .75 
4009 .35 
4010 .35 
4011 .20 
4012 .20 
4013 40 
4014 .75 
4015 .75 

' 4016 .35 
4017 .75 
4018 .75 
4019 .35 
4020 .85 
4021 .75 
4022 .75 
4023 .20 
4024 .75 
4025 .20 
4026 1.95 
4027 .35 
4028 .75 
4029 1.15 
4030 .30 
4033 1.50 
4034 2.45 
4035 .75 
4037 1.80 
4040 .75 
4041 .69 
4042 .65 
4043 .50 
4044 .65 
4046 1.25 
4048 .95 
4049 .45 
4050 .45 
4052 .75 
4053 .75 

' 4066 .55 
4069/74C04 .35 

4071 .25 
4081 .30 
4082 .30 
4507 .95 
4511 .95 
4512 1.10 
4515 2.95 
4519 .85 
4522 1.10 
4526 .95 
4528 1.10 
4529 .95 

MC 14409 14.50 
MC14419 4.85 

74C151 1.50 

QTY. 
MCT2 .95 

QTY. 
LM323K 5.95 

8038 3.95 LM324 1:25 
LM201 .75 LM339 .75 
LM301 .45 7805 (34075) .95 
LM308 .65 LM340T12 .95 
LM309H .65 LM340T15 .95 

LM309K(340K-5) 1.50 LM340T18 .95 
LM310 .85 LM340T24 .95 
LM311 D .75 LM340K12 1.25 
LM318 1.75 LM340 K 15 L25 
LM320H6 .79 LM340K18 1.25 
LM320H15 .79 LM340K24 1.25 
LM320H24 .79 LM373 2,95 

7905 ILM320K5) 1.65 LM377 3.95 
LM320K12 1.65 78L05 .75 
LM320K24 1.65 78L12 .75 
LM320T5 1.65 78L15 .75 
LM320T12 1.65 78M05 .75 
LM320T1 5 1.65 

LINEARS, REGULATORS, etc. 
QTY. 

LM380 (8.14 Pin)1.19 
LM709 (8-14 Pin) .35 

LM711 .45 
LM723 .40 
LM725 2.50 
LM739 1.50 
LM741 (8-14) .35 
LM747 1.10 
LM1307 1.25 
LM1458 .65 
LM 3900 .50 
LM75451 .65 
NE555 .45 
NE556 .85 
NE565 .95 
NE566 1.25 
NE567 .95 

OTV. 
- 

oTY. 
T T L - 

OTY. 
7400 .10 7482 .75 74221 
7401 .15 7483 .75 74367 
7402 .15 7485 .55 75108A 
7403 .15 7486 .25 75491 

7404 .10 7489 1.05 75492 

7405 .25 7490 .45 74H00 

7406 .25 7491 .70 74H01 

7407 .55 7492 .45 74H04 
7408 .15 7493 .35 74H05 
7409 .15 7494 .75 74H08 
7410 .15 7495 .60 74H10 

7411 .25 7496 .80 74H11 

7412 25 74100 1.15 74H15 

7413 .25 74107 .25 74H20 
7414 .75 74121 .35 74H21 
7416 .25 74122 .55 74H22 
7417 .40 74123 .35 741430 

7420 .15 74125 .45 74H40 
7426 .25 74126 .35 74H50 
7427 .25 74132 .75 74H51 

7430 .15 74111 90 74H52 

7432 .20 74150 .85 74H53 
7437 .20 74151 .65 74H55 
7438 .20 74153 .75 74H72 
7440 .20 74154 .95 74974 
7441 1.15 74156 .70 74H101 
7442 .45 74157 .65 74H103 
7443 .45 74161 .55 7411106 

7444 .45 74163 .85 74L00 
7445 .65 74164 .60 74102 
7446 .70 74165 1.10 74103 
7447 .70 74166 125 74104 
7448 .50 74175 .80 741.10 

7450 .25 74176 .85 74120 
7451 .25 74180 .55 74130 
7453 .20 74181 2.25 74147 
7454 .25 74182 .75 74L51 
7460 .40 74190 1.25 74155 
7470 .45 74191 1.25 74172 
7472 .40 74192 .75 74173 
7473 .25 74193 .85 74L74 
7474 .30 74194 .95 74175 
7475 .35 74195 .95 74193 
7476 .40 74196 .95 741123 
7480 .55 74197 .95 741500 
7481 .75 74198 1.45 741501 

CABLE ADDRESS: ICUSD 

TELEX # 

OTV. 
1.00 741502 .30 

.95 741.604 .30 

.35 741505 .35 

.50 741508 .35 

.50 741509 .35 

.15 741510 .35 
.20 741511 .35 

.20 741S20 .30 

.20 741521 .35 

.35 741522 .35 
.35 741532 -.35 
.25 741537 .35 

.45 741S38 .45 

.25 741040 .40 

.25 741542 .75 

.40 741S51 .45 

.20 741574 .45 

.25 741576 .50 

.25 741S86 .45 

.25 741590 .65 

.15 741593 .65 

.25 7415107 .50 

.20 7415123 1.20 

.35 741S151 .85 

.35 7415153 .B5 

.75 7415157 .85 

.55 

.95 

7415160 95 

741.5164 1.20 

.25 741S193 1.05 

.20 7415195 .95 

.25 7415244 1.70 

.30 7415367 .95 

.20 7415368 .95 

.35 74S00 .35 

.45 74502 .35 
1.95 74503 .25 

.45 74504 .25 

.65 74505 .35 

.45 74S08 .35 

.40 74510 .35 

.45 74S11 .35 

.85 74S20 .25 
.55 74540 .20 
.85 74S50 .20 
.30 74S51 .25 

.30 

HOURS: 9 A.M. - 6 P.M. MON. thru SUN. 

INTEGRATED CIRCUITS UNLIMITED 
7889 Clairemont Mesa Blvd. San Diego, California 92111 U.S.A. 

NO MINIMUM 

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED 
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. 

ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE. 

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS. 
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. 

CREDIT CARDS ACCEPTED: 
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge 

74564 .15 

14574 .35 

745112 .60 

745114 .65 

745133 .40 

745140 .55 

745151 .30 

745153 .35 

745157 .75 

745158 .30 

745194 1.05 

745257 (812311.05 

8131 2.75 

SPECIAL DISCOUNTS 

Total Order Deduct 

$35-$99 10% 

$100-$300 15% 

$301-$1000 20% 
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THE JVC RECEIVER_ 
Every bit as revolutionary as they look, and then some. 

In our case, looks are never 
deceiving. Because all 
our new DC integrated 
stereo receivers com- 
bine unprecedented, 
revolutionary styling 
with unique electronic 
design features that 
reflect JVC's more 
than 50 years' ex- 
perience ín audio 
development and 
innovation. 
DC Power Amplifier 
Design 
All four new JVC receivers feature DC amplifier 
circuitry. They offer virtually distortion -free perfor- 
mance (0.03% THD) throughout the entire audible 
spectrum. As a result, the sound you hear is clearer, 
cleaner and crisper. Inaddition, your speakers are 
protected with the Triple Power Protection circuit 
and you can monitor. 
output wattage with 
dual -power meters. 
Choose from 120, 
85, 60 and 35 watts/ 
channel.* 
SEA all the way . 

- All four receivers, offer 
JVC's exclusive built-in 
SEA five -zone graphic 
equalizer for more 
complete control of 
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Top JR-S4O1 
Left JR-S201 Right JR-S301 
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. {I 41 - 
the music spectrum than 
conventional tone con- 
trols. You can attenuate or 
accentuate any of five 
separate músical.bands, 

we've incorporated a 

t special button so that the SEA 
circuit can be switched to your 

'a 
s 

tape deck. 
Pushbutton Source Selectors 
A horizontal panel of pushbuttons 

provides total control over all functions. 
And brilliantly illuminated LEDs instantly 

indicate the program source. Professional - 
type slider controls set volume and balance. 

Combine all these exclusive features with high 
sensitivity and, tuning precision, thumb control tuning 
wheel and accurate dual -metering and you'll see just 
how revolutionary the hew JVC DC integrated stereo 
receivers are. Play one at your JVC dealer soon. 

For details on all JVC 
Hi -Fi Equipment, write to 
JVC Advisory Service, 
Box 307, North Ryde, 
N.S.W. 2113. 

For pure Hi -Fi 
entertainment! 
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JVC 

JVC 
the right choice 
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JR-S501 ' @ 8 Ohms, both channels driven from 20Hz-20 KHz. with no more than 0.03% THD. 
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Technics 
:MK2 Series_, 
turntables. 
Built 
pérfecfionists 
for r -.. 

perfectionists.. 

T77 11 13 
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T 
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4 

In 1970 Technics introduced the 
ultimate turntable drive method .. . 

the direct -drive principle. 
In developing phases our first 
direct -drive turntable was succeeded 
by'a whole family of thent'A`major 
innovation-Vas:the quartz phase - 
locked servo electronics featured 
in -the SP 10 MK2; enabling great 
speed accuracy td'he attained 
(± 0.002%1. Its enormous torque 
and super fast stárt/ stop action 
make it the chice of top - 

broadcasting stations both in - 

Australia and the'rest of the World. 
°Two newly, released Technics 
Models-the SL 1300 MK2 and 
SL1400 M K2 (automatic and 
semi" -automatic respectively)-, 
are'totally quartz controlled drive 
turntahlés.,You won't'find any 
belts. gearwor idli s,in,thee: But 

- 
you will find our lowest woW and 
flutter ever (0.025% \VRMS) 
and inaudible rumble 
(-73dB DIN B). "~ 
Both feature a -pitch control of 
±9.9r4 on normal turntable 

speeds that cán he obtained stinpIy`° 
by the push of a button. 
The pitch chosen is displayed in 
digital `forhi by -a LED readout. 
All controls are located on -the " 
front panel of the turntables and 
can he operated even with -the dulj, 
cover down. 
Technicsr MK2 series of turntables; 

a are just few components in the 
new Pro. Series from .Technics. 
Reliable as they are precisé. 

CZ Technics 
- For a National Technics catalogue, please write to: National Technics Advisory Service,'P.O. Box 49, Keñsing ort, N.S.W. 2033 

hi-fi 


