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Give your Hi-Fi rig ' Live Sound Appeal'
Add a Sony mike and go * Discoi

Sony has microphones from A to Z, priced from $5 to nearly $500. For the amateur 
and the dedicated sound freak. Electret or dynamic. Omni or uni-directional - we’ve got them all.

So if you’re into sound, why not be in it yourself? Sound out with a Sony microphone - 
they put “life” into any Hi-Fi rig.

TYPE
FREQUENCY 
RESPONSE OUTPUT

PRICE 
(SUGGESTED RETAIL)

F 27/27S Uni-directional 80-13KHz low (320 ohms) $13.95/$14.95
F 510 Uni-directional 80-12KHZ low (320 ohms) $24.95
F 540 Uni-directional 80-13KHZ low (300 ohms) $32.50
ECM 16 Omni-directional 50-13KHZ 250 ohms $27.50
ECM 99/99A Uni-directional x 2 50-12KHZ 250 ohms $47.50
ECM 200/200S Uni-directional 50-10KHZ 1500 ohms $22.50/$24.95ECM 250 Uni-directional 50-14KHZ 200 ohms $45.00
ECM 270 Uni-directional 40-16KHZ 200 ohms $59.50

SONY
Research makes the difference.

GAC.S.7932
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You can keep your car's engine in 
good tune with this build-it-yourself 
tune-up meter. Turn to p62 for the 
details.

With the growth of hobby computing 
these days, many people are using 
ROMs and PROMs. Find out how 
they work on p85.
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We in Philips believe that there isa need for an Australian Integrated Circuit and Hybrid capability to support the Australian Electronics Industry. We in Philips have trained and employ a large team of Australian engineers, technicians and process workers in our semi-conductor plant in Hendon, South Australia.We in Philips have invested millions of dollars in our Hendon plantío provide for continuity and expansion for the future —because Integrated Circuits are the way of the future.
PHILIPS ELECTRONIC 
COMPONENTS AND MATERIALS 
Sydney, 427 0888; Melbourne, 699 0300; 
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The microcomputers are coming!

Over the last few weeks, developments in the microcomprocessor and hobby 
computing area have certainly been coming thick and fast. In the USA, birthplace 
of the microprocessor, Commodore Business Machines has released its PET 2001 — 
claimed to be the first mass-produced turnkey computer for home and small business 
use. Self-contained with its own keyboard, video display and cassette interface, it 
offers programming in full BASIC language—yet sells for around $600!

Also the Heath Company, well-known throughout the world for its electronic kits, 
has just launched in the USA a broad range of Heathkit Computer Systems. These 
include both 8-bit and 16-bit computers, a full range of peripherals, software and 
instruction courses.

Another development in the USA has been the very rapid growth of the "Compu­
terland" chain of franchised mini-microcomputer stores, offering all of the major 
product brand-names together with full backup facilities for both hardware and soft­
ware. Although established only a year ago, there are already around 30 stores 
operating—with nearly double that number planned to be open throughout the USA 
by the end of this year.

There's good news for local enthusiasts, too. A few days ago I learned from Mr 
Rudi Hoess, managing director of Electronic Concepts Pty Ltd, that his firm is opening 
the first of a planned chain of Australian Computerland stores here in Sydney, early 
in November. A second store is due to be opened in Melbourne before Christmas, 
and Rudi Hoess tells me that he expects stores to be operating in all major cities 
within two years.

There seems to be a growing awareness of the implications of the microprocessor 
revolution within the established computer industry, too (some would say not before 
time). As I write this in early September I have just been invited to attend and speak 
at the conference on microprocessors in Canberra, later this month. The conference 
is being organised jointly by the Canberra branch of the Australian Computer Society 
and the Canberra College of Advanced Education, and I am looking forward to it.

In short, things really seem to be happening in microprocessors and microcom­
puters. And just as we've been keeping you in touch with the developments in this 
area during the last year or so, we plan to continue running up-to-date articles in 
the coming months. It's certainly an exciting and rapidly developing field.

—Jamieson Rowe
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50 years of negative feedback
—Bell holds the patents

One of the most fundamental inven­
tions in the history of communications 
was born 50 years ago last August on a 
Hudson River ferryboat in New York 
City.

Harold Black, a Bell Telephone Lab­
oratories engineer, was seized by a bold 
idea. He quickly sketched a diagram and 
several equations on a blank page of his 
copy of the "New York Times". These 
hurried notes were Black's conception of 
the negative feedback principle, which 
helped make possible long-distance 
communications as we know it today.

Black's idea was for a device to correct 
error and distortion in the process of 
amplifying communications signals. This 
was a common problem in the early days 
of long-distance telephony. By taking 

some of an amplifier's output and feed­
ing it back to the input, Black reasoned, 
the two signals could be electronically 
compared and any distortions cor­
rected.

The idea, refined by Black and later by 
others at Bell Labs, is used not only in 
telephony. Negative feedback has found 
widespread use in radio and television, 
hifi, computers, braking and steering 
mechanisms, spacecraft guidance sys­
tems and chemical control systems.

Black's patent for negative feedback 
has turned out to be among the most 
important in the field of electronics. The 
patent was widely licensed to the elec­
tronic and control industries by the Bell 
System, and Black's invention and its 
associated mathematical theory have

Harold Black, formerly of Bell Labs.

been extensively used throughout indus­
trial, military and consumer electronics.

Jobs go in telecommunications
... 4,000 retrenched in two years

Australia's telecommunications 
manufacturing industry has had to 
retrench more than 4,000 workers bet­
ween January 1975 and April this year, 
according to a survey just released.

The survey was carried out by the Aus­
tralian Electronics Industry Council.

The Australian Telecommunications 
Development Association (ATDA) dis­
cussed the latest employment figures at 
a council meeting on July 25. The chair­
man of ATDA, Mr A. T. Deegan, said that 
the figures, when taken with the 8,000 
workers who were retrenched in the 
industry between 1972 and 1975, showed 
the serious position the telecommunica­
tions industry in Australia had reached.

"At the start of 1972 there were more 
than 21,000 people directly employed in 
the telecommunications manufacturing 
industry in Australia," he said. "In just 
over five years more than half of these 
people have lost their jobs."

Mr Deegan said that the decline of the 
telecommunications industry was a result 
of a combination of factors—the fluctua­

tions of the Australian exchange rate, 
Telecom Australia's cut back in expendi­
ture, Australia's high labour costs and the 
reduction in tariffs in 1973.

He said, the drop in demand for 
telephones and the cut back in forward 
orders by Telecom Australia had 
seriously affected the local telecom­
munications manufacturing industry.

The consumer industry has also suf­
fered because of the drop in sales of 
colour television sets and has retrenched 
2,554 during the same period—1246 of 
these workers went in the four month 
period between January and April this 
year.

The components industry also 
retrenched some 1619 workers during 
January 1975 and April this year. That 
industry lost the bulk of its workforce in 
the period between 1972 and 1974 when 
tariff cuts virtually wiped out the whole 
of Australia's component industry.

Since 1972 approximately 23,000 jobs 
have been lost in Australia's electronics 
industry.

Tentative 
site selection 
for Omega!

The Minister for Transport, Mr Peter 
Nixon, announced recently that the 
Commonwealth Government had taken 
an option on about 308 hectares of land 
in Gippsland as a possible site for the 
Australian Omega long-range navigation 
facility.

The land is at Darriman on the south­
eastern side of the South Gippsland 
Highway, about 45km south of Sale.

Mr Nixon said that an environmental 
impact assessment would be prepared 
and that certain soil tests had to be made 
before the suitability of the site could be 
confirmed. He added that when the 
environmental impact assesment had 
been completed, the public would have 
28 days in which to comment.

Mr Nixon stressed that the land 
purchase would not be finalised until all 
technical and environmental questions 
had been satisfied.
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Zenith rebuffed in trade action
Those readers who last month read 

Gene Gregory's excellent article on 
the battle for the US TV market will 
recall the decision by the US Customs 
Court of New York to impose coun­
tervailing duties on a variety of elec­
tronic goods from Japan. This 
decision followed an action brought 
by Zenith Radio Corporation, and was 
subsequently strongly condemned by 
the GATT Council (General Agree­
ment on Tariffs and Trade) at a special 
June 16 session in Geneva, as a viola­
tion of international trade law.

Our correspondent has now infor­
med us that on 28 July, following the 
GATT condemnation, the US Court of 
Customs and Patent Appeal overtur­
ned the lower court decision, ruling 
that the US Treasury Department 
acted correctly last year in rejecting 
the countervailing duties.

The Appeals Court decision is not 
the end of the matter however. Zenith 
has announced that it will now appeal 
the decision to the Supreme Court—a 
potentially lengthy procedure with an 

Dick Smith opens new store

uncertain outcome. However, it 
would seem likely that the Supreme 
Court would sustain the majority view 
of the Appeals Court.

In the meantime, Japanese com­
panies will be relieved of the necessity 
of posting bond to cover the 
increased duties on imported sets 
which would have applied if the 
original ruling of the Customs Court 
had been upheld. But much damage 
has already been done. In the con­
fusion following the original ruling, 
many importers raised prices to cover 
themselves in the event that the duties 
were eventually levied; others can­
celled their contracts with Japanese 
suppliers altogether.

Gene Gregory's article continues 
on page 18 of this month's issue. In it, 
he examines the impact that new 
technology will have on television 
manufacture, and the structural reor­
ganisations in the industry that will 
surely follow. It makes excellent read­
ing-

Ultra-thin 
calculator 
has LCD, dock

A "Panasonic" liquid crystal display 
(LCD) electronic pocket calculator with 
clock and 24-hour alarm function has just 
been released in Australia by Haco Dis­
tributing Agencies, distributors of 
"National" appliances and electronic 
products.

The ultra-thin (10mm) and ultra light­
weight (100g with batteries) calculator 
fits easily into a shirt pocket. It has an 
addressable memory and performs per­
centage, add-on and discount computa­
tions; automatic square root; constant 
and repeated computations; chain and 
mixed calculations; approximate 16-digit 
calculations; and has a sign-change key. 
Battery life is extremely long: approxi­
mately one year for clock operation only, 
or 1200 hours continuous use for calcu­
lations. The brown vinyl carrying case 
doubles as a 2-position deck stand.

The inbuilt clock and alarm function, 
which is accurate to within 1 second in 
24 hours at 20°C, makes the unit doubly 
useful, especially for busy executives, 
professionals, representatives, and 
travellers.

The new store is modern on the outside . .. and a supermarket on the inside.

Dick Smith Electronics has opened a new store at Parramatta. The store, situated 
in Perkins House, 30 Grose St, is the 6th in a growing chain of Dick Smith stores— 
Grose St runs parallel to Victoria Rd, north of Parramatta. Manager of the new store 
is Bill Edge, who formerly managed his own electronics business in Sydney under 
the name Edge Electrix. The usual wide range of electronic parts, tools, kits, CB gear, 
radio and hifi equipment will be available.

. . . and it's mail order 100,000!

Pictured at right is Mr. L. Attard of Cairns who recently became 
Dick Smith's 100,000th mail order customer—much to his good 
fortune. To mark the occasion Dick Smith Electronics filled Mr 
Attard's order free of charge. Mail orders at Dick Smith's are 
run as a separate company department to ensure good service 
to country clients.

CB 
convention

The Apex club of Bright, Victoria, is 
conducting a giant CB Convention on the 
weekend of October 8 & 9 in Bright.

The club has arranged for demonstra­
tions by Philips, Scalar Antennas, Hill 
Antennas and Farad Electronics, as well 
as lectures on UHF,TVI, antennas and set 
operation. As well, there will be displays 
of equipment, a ham radio set-up and 
a "test-your-rig" booth.

Money raised at the convention will go 
to aid leukemia research—the Apex 
Association's project for this year. 
Sounds like a worthy cause, all you 
CBers!
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NEWS HIGHLIGHTS

More on 
medical lasers

Following the article, "The Laser in 
Modern Surgery", in the August issue we 
have been advised of further advances in 
one application mentioned briefly in that 
article.

Pacific Communications Pty Ltd, 
Rydalmere, N.S.W., are Australian agents 
for Messerschmitf-Bolkow-Blohm 
(MBB), of Munchen, W. Germany, 
makers of a YAG (yttrium-aluminium 
garnet) laser specifically designed to 
provide high orders of coagulation via 
fibre optic endoscopes.

As mentioned in the August article, this 
arrangement is intended to control inter­
nal bleeding from, typically, but not 
exclusively, stomach ulcers, without 
recourse to major surgery.

The YAG laser produces infra-red 
energy at a much shorter wavelength 
(1.06 microns) than the carbon dioxide 
laser (10.6 microns). Among other things, 
this permits the use of fibre optics, which 
have a relatively high opacity at 10.6 
microns making them unsuitable for use 
with the carbon dioxide laser.

The particular unit is the MBB Medilas. 
It uses an Nd:YAG crystal optically pum­
ped by two krypton arc lamps. The laser 
is directed to the working area by a flex­
ible fibre optics light guide. A pilot light 
is provided to indicate the working point. 
This light guide can be coupled to a fibre

What's new in colour TV cameras?

RCA's newest colour TV.camera, the TK-760 (pictured left), for studio and field 
use, made its Australian debut at the IREE convention held in Melbourne last 
August.

According to RCA officials, the compact TK-760 offers the high degree of stability 
needed in a portable field camera, plus a flexible control system for operation in 
any studio or field situation.

Also released at the convention was the Philips LDK 15L lightweight portable 
broadcast colour camera (pictured right). This uses three one-inch Plumbicon tubes 
and standard circuit modules from the LDK 5 and LDK 25 studio cameras.

optic endoscope.
A beam diameter of 0.2mm to 0.3mm 

permits very precise working, but it can 
coagulate blood vessels up to 8mm 
diameter. It has been used for gastroen­
terology, urology, neurosurgery, ENT, 
and dental medicine. The last application 
is most valuable in the case of 
haemophiliacs.

It is reported that Dr Kiefhaber, of the 
endoscopic department of the Universtiy 
of Munich medical clinic, has now 
treated some 250 cases using laser- 
gastro-duodenoscopy with a success 
rate better than 93%.

Pacific Communications advise that 
this equipment will soon be on demon­
stration in Australia. Enquiries may be 
directed to their NSW office, 231 Victoria 
Rd, Rydalmere, or to their offices in othe' 
capital cities.

Long-life 
calculator batteries

Button cell batteries that provide 1,500 
hours service time, a liquid crystal display 
and vest pocket size are the three main 
features of the newest National Semicon­
ductor hand-held electronic calculator, 
according to Jack Rutherford, Managing 
Director of N.S. Electronics.

"We are estimating that the battery life 
of our new Model NS/100 will be two 
to three years of normal usage", Ruther­
ford said.

The NS/100, which will carry a sug­
gested retail price of $29.99, is about the 
size of a bridge playing card in width and 
length and measures only seven milli­
metres in depth.

Bell working 
on new
solar cells

Bell Labs scientists are devising new 
solar cells that combine liquids and 
solids, and may be more’ economical 
than all-solid cells.

The new Bell Labs cells, called liquid­
junction cells, are promising because 
they can use less-expensive materials, 
are easier to make, and can be long- 
lived.

All solar cells change light into elec­
tricity at the junction of two materials. 
When the junction is formed by two 
single-crystal solids, highly efficient solar 
cells can result. Less-efficient but less 
costly solid cells can also be made using 
polycrystalline materials.

The liquid-junction cells Bell Labs 
researchers have devised can use the 
less-expensive polycrystalline materials 
too, and these are also more economical 
to make than all-solid cells. That's 
because junctions in all-solid cells are 
difficult to form, since layers of crystals 
must be aligned precisely. Liquids con­
form to solids easily.

The Bell Labs devices are the work of 
Adam Heller, Barry Miller and Murray 
Robbins. They have two electrodes 
immersed in a water-based solution. 
One of the electrodes is a semi­
conducting material, and the other can 
be made of carbon or a variety of com­
mon metals. When light falls on the semi­
conductor, current flows from one 
electrode to the other via the liquid, 
much like in an ordinary wet-cell bat­
tery.

The chemicals in the solution (sulphide 
polysulphides in water) remain little 
affected by the process. This chemical 
stability is what promises to make the 
cells long-lived. A three to four-year life 
has been simulated in one laboratory 
experiment.
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Electronics is where it’s all happening
if you’re into it you’ve got it made!

It’s the world’s fastest growing industry... 
with new discoveries...new products every day. 
And, every day, there are more jobs...bigger 
salaries...better opportunities...for people 
who are trained.

You can be part of this boom now by training 
with International Correspondence Schools. 
Learn to design, build, install, test, control and 
maintain modern electronic equipment...from 
your own colour TV or hi-fi set to a digital 
computer.

Your career opportunities are limitless...in 
broadcasting, industry, the military, aerospace 
programs, medical science and communications. 
With your enthusiasm and ICS tuition, a well paid 
job and a secure future in electronics is well within 
your grasp.

How do I get into it? ICS have put together a 
FREE Electronics Career Folder. It tells you all 
about the many courses open to you including 
Communications and Broadcasting, Industrial 
Electronics, Computer Servicing and Audio/Radio 
Servicing...courses endorsed by the Television and 
Electronics Technicians Institute of Australia. 
Post the coupon and the career folder will be on its 
way to you without obligation. Don’t wait another 
minute...progress won’t. The big developments 
in electronics are happening now and the demand 
for skilled people is growing all the time.

Special Colour TV repair course.
Colour TV is booming all over Australia,beyond the 
expectations of all the manufacturers, resulting 
in a shortage of qualified people to fill the 
service gap.

You could make a successful career in this 
growing field with the help of the ICS School of 
TV Servicing. You can benefit by this course - all 
you need is the enthusiasm to learn and enjoy 
rewarding work.

Your ICS course could be a start of an exciting 
new career or you can use your new-found 
knowledge to earn extra money in your spare time.

This special course is endorsed by the 
Television and Electronics Technicians Institute 
of Australia.

Send the coupon today. It could be the first 
step in an exciting new future for you.

Find out how you can be where it’s all 
happening - in Electronics. Fill in the coupon 
and post today!

ICS Home Study 
...your passport 
to success in life!

Your invitation to join the thousands of 
| successful ICS graduates.
I To: International Correspondence Schools
| 400 Pacific Highway, Crows Nest. NSW. 2065
I 18-20 Collins Street, Melbourne VIC. 3000
। 182 Wakefield Street, Wellington. N.Z.

o in

■ Please send me, entirely without obligation, a copy of the:
I □ ICS Electronics Career Guidance Kit
I □ ICS Colour TV Servicing Career Guidance Kit.

i

MR/MRS/MISS

ADDRESS

POST CODE I 
I

PRESENT OCCUPATION AGE__

I Take the first step -
Fill in and mail this coupon today! HUlH* ■

PKB 54430

ELECTRONICS Australia. October, 1 977 7



Solar power 
from the oceans

by GEORGE HABER,
maritime journalist based in New York

For an energy-hungry world worried about the radioactive by-products of 
nuclear reactors, solar power schemes offer one of the few hopes for future 
low-risk production of large amounts of energy. Ocean thermal energy con­
version is emerging as one of the solar power energy schemes most likely 
to suceed.

In the late afternoon of 8 May 1975, J. 
Hilbert Anderson and his son James 
rolled an 8-foot-high rectangular struc­
ture onto the patio near the swimming 
pool of the Shamrock Hilton Hotel in 
Houston, Texas. The box-like structure 
contained two tanks—one of cold water 
and one of warm—and assorted equip­
ment, including a boiler, a small vapour 
turbine, an alternator, and a condenser. 
Draped around the structure were 20 
small Christmas tree bulbs of about 1 
watt each and two 30-watt spotlights.

As the refrigerant R-11 was circulated 
through the system, it was vaporised by 
the warm water in the boiler; the vapour 
turned the turbine, which drove the alter­
nator which produced enough power to 
turn on all the lights—to the accom­
paniment of a rousing cheer from some 
150 spectators.

For all its Heath Robinson overtones, 
the demonstration was a serious 
engineering enterprise. The Andersons' 
model, which actually had a generating 
capacity of 200 watts was built under a 
small National Science Foundation grant. 
To the mechanical and ocean engineers 
on hand it provided a graphic demon­
stration of a principle which most had 
thought to be valid, but have never 
actually seen validated: ocean thermal 
energy conversion (OTEC)—the use of 
thermal differences between different 
levels of the ocean to generate power. 
Appropriately enough, the occasion for 
the demonstration was the Third OTEC 
Workshop, conducted by the Applied 
Physics Laboratory of the Johns Hopkins 
University, and sponsored by the US 
Energy Research and Development 
Administration (ERDA).

As fossil fuels become more expensive 
and supplies grow scarcer, OTEC with its 
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promise of "fuel-free" power is emer­
ging a strong contender as the solar 
energy scheme most likely to succeed, 
despite its high capital cost.

By the early 1980s, ERDA hopes an 
experimental prototype OTEC plant will 
be available that could generate 25 
megawatts; by 1985, according to this 
timetable, a commercial demonstration 
plant will be operating that will generate 
about 100MW. A plant of this capacity 
could conceivably supply all the elec­
tricity demands of a community of 50,000 
people.

The OTEC concept is new to America, 
but it dates back to the nineteenth cen­
tury in Europe. In 1881, a 30-year-old 
French physicist named Jacques d'Arson- 
val predicted that electrical power would 
some day be extracted not only from fos­
sil fuels but also from the temperature 
differences between the warm waters of 
ocean surfaces and the cool waters a few 
thousand feet down. The idea attracted 
little interest and languished for more 
than 40 years.

In the 1920s, a French student of d'Ar- 
sonval's, Georges Claude, built a small 
OTEC plant and, in 1930, operated it in 
Matanzas Bay, Cuba. Claude's plant had 
various shortcomings, not the least being 
that it generated only 22kW of power. 
Two weeks after being erected, the plant 
was destroyed by heavy seas.

Claude's failure dampened OTEC 
interest for more than three decades. But 
on 10 November, 1964, J. Hilbert Ander­
son, a consulting engineer from York, 
Pennsylvania, who had earned his 
bachelor's and master's degree in 
mechanical engineering at Pennsylvania 
State University, told a joint sectional 
meeting of the American Society of 
Mechanical Engineers and the Institute of 

Electrical and Electronics Engineers 
about this "revolutionary" scheme for 
generating power "from the Sun via the 
sea". Anderson said that he and his son, 
a graduate of the Massachusetts Institute 
of Technology with a bachelor's degree 
in both mechanical and electrical 
engineering, had studied the ocean 
energy scheme for two years and had 
decided that it constituted "a means of 
deriving cheap and plentiful electrical 
power from the everlasting energy of the 
Sun, the greatest energy source available 
to man." An outgrowth of the talk was 
Hilbert Anderson's creation of Sea Solar 
Power, Inc, in York, which was the first 
company devoted exclusively to the 
development of OTEC plants.

"Everybody thought we were crazy in 
1964 for promoting sea solar power", the 
elder Anderson recalls. "They all said, 
'Who needs it? We already have fossil 
fuels that are plentiful and inexpen­
sive'.''

Times, of course, change. And with the 
election of Jimmy Carter as President of 
the United States, those who recall his 
advocacy of solar energy development 
are optimistic about the future of OTEC.

In 1972, the National Science Founda­
tion, under it solar energy research 
program, dedicated only $84,100 to 
OTEC. The amount rose to $3 million in 
1975. In early 1975 the OTEC program 
went from NSF to the newly created 
Energy Research and Development 
Administration (formerly the Atomic 
Energy Commission). The OTEC budget 
for fiscal 1976 climbed to $8.2 million.

But these amounts hardly represent a
full-fledged commitment to the concept.
In a panel discussion at the Third OTEC
Workshop in 1975, Hilbert Anderson
declared, "Many of the powers that be
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are right now spending millions of dollars 
to brainwash us that we need a breeder 
reactor... It certainly is not best to spend 
$10,000 million on a breeder reactor and 
only $3 million on sea thermal power."

Despite their difficulties in wringing 
funds out of ERDA (thus far, they have 
received a total of about $70,000 and 
have invested about $50,000 of their own 
money on specific projects), the Ander­
sons are proceeding with their design of 
a 100MW OTEC plant. To date they have 
done preliminary design work and have 
built a scale model of it which sits in their 
offices. ERDA would like to see a plant 
of this size operating by 1985, but the 
Andersons say they could have their 
plant in operation by 1981—if adequate 
funds were assured.

The Andersons are just one of some 
two dozen teams of researchers from 
private industry and the academic com­
munity who have been engaged in 
ERDA-sponsored OTEC research and 
development. Most OTEC plant designs 
in these studies share fundamental prin­
ciples, the main one being their use of 
a working fluid, distinct from sea water, 
which is vaporised and then converted 
into its original liquid form for re-use. 

This closed-cycle, or Rankine-cycle sys­
tem was the one proposed by d'Arsonval 
in 1881.

Two of the major studies were con­
ducted by two California companies- 
TRW, Inc of Redondo Beach, and Lock­
heed Missiles and Space Company of 
Sunnyvale.

The TRW team proposed a 17-storey, 
100MW plant in the shape of a 340ft- 
diameter concrete cylinder whose plat­
form extends above the water line. The 
structure would house four power 
modules and a central, cold-water intake 
pipe made of glass fibre: This pipe, with 
a 50ft diameter, would extend down into 
the ocean approximately 4,000ft and 
would bring up cold water. In the upper 
layers of the ocean the temperature dif­
ference between surrounding surface 
wat^r and the water in the pipe would 
be about 20°C, which would be enough 
to boil the working fluid, ammonia, to 
drive electric generators.

The TRW design calls for the sea water 
exaust from the heat exchangers to serve 
as thrusters in a dynamic positioning sys­
tem that would keep the OTEC plant in 
place. "An OTEC plant processes enor­
mous amounts of water", said Robert H. 
Douglass, manager of Ocean and Energy 
Systems of TRW, "and its kinetic energy 
must be dissipated somehow. We 
decided to use that available kinetic 
energy for station-keeping."

Like TRW's, Lockheed's proposed 
OTEC design would use ammonia as the 
working fluid and contain four power 
modules. Unlike it, the plant would 
generate a total of 160MW, its cold-water 
pipe would be made of concrete, and the 
pipe would telescope to its maximum 
depth of 1500ft. Each of five pipe sections 
would be approximately 200ft long; 
diameters of sections would decrease 
from 129ft on the top section to 105ft on 
the bottom. The telescoping capability, 
says Lloyd C. Trimble, program manager
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of Lockheed's Ocean Energy Systems, 
would simplify the tasks of building the 
gigantic pipe and moving it to the site.

Lockheed's proposed design calls for 
a single-point mooring in which the 
OTEC structure would be connected by 
a series of steel links to an anchor planted 
on the sea floor. Lockheed engineers say 
the mooring system can be used in the 
2,500ft depths of the Gulf Stream off 
Florida or far at sea in waters of 
20,000ft.

As opposed to the TRW design, which 
even allows for a helipad on the above­
water portion of the semi-submerged 
platform, Lockheed's plant has only a 
small "spar-buoy" projecting above the 
waterline. Lockheed engineers say the 
spar-buoy would prevent the plant from 
being affected by wave and wind 
forces—an important consideration since 
proposed prime sites for OTEC plants 
have included hurricane-prone areas 
such as the Gulf of Mexico and off the 
south-eastern coast of the United 
States.

Ideally, OTEC plants should be situa­
ted where the highest temperature dif­
ferences between surface and 
subsurface waters can be assured on a 
year-round basis. Such locales exist in the 
tropics and in a region off the northern 
coast of South America. But, in order to 
have direct pipeline transmission of elec­
tricity to US shores, OTEC plants must be 
located no farther than roughly 100 miles 
off the coast. For this reason, workers at 
Carnegie-Mellon University (CMU) are 
studying the Gulf of Mexico, and 
researchers at the University of Mas­
sachusetts, the Gulf Stream.

Basing OTEC power plants in the Gulf 
Stream is favoured by Professor William 
E. Heronemus of the Department of Civil 
Engineering of the University of Mas­
sachusetts. Heronemus estimates that 
the ultimate power potential of a section 
of the Stream 15 miles wide by 550 miles 
long, from Charleston, South Carolina, to 
the Florida Keys, is about 2000 million 
MW a year. The Massachusetts re­
searchers have proposed harnessing 
enough potential power to produce a net 
output of 400MW, which could supply a 
population of some two million along the 
eastern seaboard of the United States.

Researchers at Carnegie-Mellon 
favour OTEC siting in the Gulf of Mexico, 
instead of the Gulf Stream, because of 
the considerably slower current in the 
former. This, CMU researchers maintain, 
would eliminate some design problems 
that stem from the need to stabilise the 
massive OTEC structures.

For all the feasibility studies and 
theoretical designs, however, OTEC 
R&D is conspicuous in its absence of 
hardware, and some developers are 
anxious to take the power plants off the 
drawing boards. "We should be building 
sea thermal power plants right now," J.

In the basic OTEC concept, 
surface waters of about 27°C 
are pumped through tubes 
in an evaporator. Outside Eiecr
these tubes flows a gene
"working" fluid with a low Power
boiling point, such as output^
propane. The working fluid 
is vapourised by the heat 
from the water, and expands 
through the turbine, which 
turns a gen era tor. Vapour is con.
then condensed to a liquid 
once more by cold 
deep-ocean waters. A pump 
returns the working fluid to 
the evaporator to begin the 
cycle anew.

Hilbert Anderson of Sea Solar Power 
believes. Although it is widely stated by 
those in the field that no scientific or 
technical breakthroughs are required for 
the construction of large-scale OTEC 
plants, few researchers expect to see an 
actual working OTEC plant with a 25MW 
output before 1980.

Economics—not technology—is. the 
main factor holding up OTEC develop­
ment. Of all the considerations govern­
ing the economic success of the OTEC 
concept, Professor John A. Fetkovich of 
the Physics Department of CMU says, the 
nature of the heat exchanger is the most 
critical.

The heat exchanger consists of the 
evaporator and condenser. Each of these 
comprises many tubes through which sea 
water would flow; the working fluid 
would flow outside the tubes. The func­
tion of the tubes is to transmit heat be­
tween the sea water and working fluid 
without allowing any mixing of the two.

Corrosion or fouling of the heat 
exchanger by marine organisms could 
cause leakage and seriously impair the 
efficiency of heat transfer and therefore 
the entire OTEC operation. Unfortun­
ately, many of the methods to prevent 
corrosion and fouling (including the use 
of corrosion-and fouling-retardant 
metals; providing for continuous mech­
anical cleaning; or introducing a 
chlorination process into the system) are 
expensive.

In an attempt to find the most 
economical metal for the construction of 
the heat exchanger, CMU has been tes­
ting scale-model heat exchangers off the 
coast of Oahu, Hawaii. In one test, sea 
water was run through a bundle of seven 
tubes, each about 1 inch by 10 feet long, 
made of copper-nickel, and the impact 
of biofouling on the effectiveness of heat 
transfer was monitored.

In early testing, Professor Fetkovich 
said, biofouling had almost no effect on 
heat transfer. He added, however, that 
the expense of the copper-nickel alloy 
might make extensive use of it in a full- 
scale OTEC plant unrealistic. Another 
concern is that because copper is toxic

to marine life, its large-scale use might 
cause extensive destruction to fauna 
around an OTEC plant and upset the 
food chain in surrounding wafers.

Tests over the next two years will 
examine the efficiency of heat exchanger 
components made from other metals, 
such as titanium, a strong metal with 
excellent corrosion resistance, and 
aluminium. While the latter is not as 
effective in controlling corrosion as 
copper-nickel or titanium, it is consider­
ably less-expensive than either, and has 
been used satisfactorily in desalination 
plants.

The environmental impact of huge 
OTEC structures relatively close to shore 
is an issue that all researchers know must 
be conclusively determined. At the Third 
OTEC Workshop, a 24-member panel 
which studied the environment and 
OTEC concluded unanimously that the 
impact of the environment on an OTEC 
plant would be more important 
than the impact of the plant on the 
environment. The OTEC plant, it was felt, 
could be adapted to the environment to 
correct any damaging features, but if the 
marine environment poses inherent 
problems for OTEC plant components— 
such as fouling the heat exchanger to an 
extent that proves uneconomic to 
combat—then actual implementation of 
the OTEC concept may be unfeasible.

To answer an array of other environ­
mental questions (for example, what are 
the chances of the working fluid leaking 
into the ocean), the panel recommended 
that "at least 20 percent" of the total 
OTEC funding be spent, in these early 
stages of R&D, on environmental con­
siderations. At the level of current fund­
ing, that would represent more than $1.6 
million. It seems like a disproportionate 
allotment, but it would prove a small 
price to pay for reassurance to scientists, 
governments, and the general public 
world-wide that OTEC is indeed an 
energy alternative worth pursuing 
aggressively. ®

Reprinted from "New Scientist”, by arrange­
ment.
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DICE—Latest TV
Standards Converter
One of the most interesting pieces of equipment to appear on the Aus­
tralian television scene for a long time was demonstrated recently at 
the studios of ATN Channel 7 in Sydney. Called DICE—for Digital Inter­
continental Conversion Equipment—it is the most advanced and effec­
tive TV standards converter yet developed.

by
PHILIP WATSON

DICE was originally developed by a 
team of engineers from Britain's 
Independent Broadcasting Authority 
(IBA) led by J.L.E. Baldwin. It is now 
being manufactured under licence by 
Marconi Communications Systems, 
Broadcast Development Section.

The IBA team commenced develop­
ment in November 1971 and one year 
later an experimental model was opera­
tional and feeding pictures of the United 
States presidential election into Europe. 
In March 1973 it was installed at the 
studios of Independent Television News 
and used to convert 525 line signals from 
both satellite and video tape sources.

The unit installed at ATN-7 is the com­
mercial outcome of this early work, and 
represents a very significant advance in 
the whole field of standards conversion. 
It was first used by Channel 7 to convert 
the US program, which came live by 
satellite, of the Academy Award presen­
tations on 29th March 1977. Those who 
saw this program can vouch for the 
excellent quality of the picture.

The Channel 7 equipment was demon­
strated to me by Mr Russell Dalliston, 
their chief engineer, ably assisted by the 
Marconi representative, Mr Paul Batho, 
who had come from England to super­
vise the installation and acceptance tests 
of the equipment.

My first impression was one of two 
monitors, each displaying an indentical 
picture. Since I knew beforehand that 
one was a PAL picture and one an NTSC, 
it became a question of whether I could 
pick the difference. I did—eventually— 
but not from a normal viewing distance. 
Close up, minor differences in definition, 
comparision of the line structure etc., 
provided the necessary clues. But that is 
hardly a fair test.

At a normal viewing distance either 
picture would have to be classified as vir­
tually perfect for the standard involved. 
Definition was excellent, colours 
accurate and fully saturated where 
appropriate, and movement smooth and 
free from jitter, jerkiness, or "comet 
tails".

Since programs have been exchanged 

between 525 and 625 line systems for 
many years, in both directions, and many 
of them live, this is obviously not the first 
standards converter. It is not even the 
first fully electronic one. What, then, is 
its claim to fame?

Its main advantage is simplicity of 
operation and high reliability. There have 
been previous all electronic converters, 
most of them capable of a first class end 
result. Unfortunately, they were bulky 
and critical of adjustment. One such sys­
tem has been described as consisting of 
seven racks, "... with an engineer for 
each rack."

While that last part may be an exag­

The complete DICE 
conversion and 
monitoring set-up 
at Channel 7. The 
actual DICE system 
is in the two left 
hand racks. The 
two right hand 
racks are monitor 
units similar to 
those used 
elsewhere in the 
station, and are not 
directly part of the 
DICE system. They 
were simply 
provided in this 
instance to give a 
side-by-side com­
parison of the two 
pictures. Note the 
minimum number 
of controls on the 
DICE panels. 

geration, it is true that they needed con­
stant supervision and "tweaking" to 
maintain their performance. They also 
need a long warm-up time.

By comparison, DICE occupies only 
two racks, is ready for use immediately 
it is switched on, and needs no adjust­
ment. In fact no adjustments are 
provided. The only controls are opera­
tional ones, in the form of press buttons, 
plus one variable one to correct any 
phase errors which may be present on 
incoming NTSC signals.

It can work either way, from PAL to 
NTSC or vice versa, and can be changed 
over by operating a single press button 

12 ELECTRONICS Australia, October, 1977



on the control panel. The system can also 
be provided with a SECAM encoder if 
required.

But, while DICE may be simple to use, 
it is in no sense a simple device. On the 
contrary it must be one of the most 
complex single pieces of electronic 
equipment in use today, with the pos­
sible exceptions of large computers. 
What is virtually a good size textbook has 
been written about its operation, so there 
is no way that an article like this can do 
more than skim the surface.

To get a better idea of what is involved 
in standards conversion, and the prob­
lems which have to be overcome, it may 
help to take a brief look at the history 
of the problem.

In the early day of television, when 
long distance TV transmission was little 
more than science fiction, nobody was 
very worried by the fact that different 
countries were evolving different TV 
standards. Since no two systems were 
likely to get together, and most program 
exchanges were likely to be via film, 
which was universal, there didn't seem 
to be any real need for concern.

Britain kicked off with a 405 line, 50 
field system which, at the time, was con­
sidered to be technically very daring. Not 
long after the United States settled for a 
525 line, 60 field system. Later, most 
European countries adopted the 625 line, 
50 field system. France started with a 441 
line, 50 field system, then introduced an 
819 line, 50 field system, and ran the two 
systems in parallel for several years.

The first hint of things to come was in 
1952 when the English channel was brid­
ged with a microwave link capable of 
carrying TV signals. In theory, British 
viewers could now watch European 
programs and vice versa, but it was one 
thing to get the signals across the channel 
and quite another to make them compat­
ible with the receivers in the new service 
area.

BBC engineers provided a "brutal but 
effective" solution. They simply pointed 
a TV camera operating on one standard 
at a monitor screen operating on the 
other standard, the screen having a long 
persistance phosphor. Thus was born the 
optical or scan converter.

Brutal though the approach may have 
been, it worked. And, while the 
engineers concerned would have been 
the first to admit that results were far 
from perfect, they were adequate for 
many types of program, particularly 
sporting events, news coverage etc., 
where immediacy was more important 
than picture perfection.

In fact, the system was refined con­
siderably as time went on and was capa­
ble of surprisingly good results. Signi­
ficantly, optical converters are still being 
used, even for colour conversion.

The next step was optical conversion 
between the North American 525/60 
standard and the European 625/50 stan­
dard, and vice versa. American programs 
were already available on video tape and 

there was talk of trans-Atlantic links via 
cable or satellite.

This was a more difficult task. The dif­
ference in field frequency caused an 
objectionable 10Hz flicker until the BBC 
engineers solved it with ingenious elec­
tronic circuitry. The new converter was 
first used in December 1959 to produce 
a 525/60 video tape of the Paris Summit 
conference for the US news services.

The first all-electronic field rate conver­
sion system, developed by the BBC. It 
used glass delay lines, and equalised the 
movement by combining the sixth and 
seventh NTSC fields.

The two racks of the DICE system pro­
per. The left hand rack is open to show 
the shift register boards, with one partly 
withdrawn. Note the simple press-button 
controls on the other rack.

In 1963 BBC engineers produced the 
first all-electronic converter, designed to 
feed the 405 line monochrome transmit­
ters from the new 625 line colour trans­
mitters to come into service the follow­
ing year.

Next, BBC engineers developed an all- 
electronic converter for 525/60, 625/50 
conversion. This was first used to convert 
"Early Bird" satellite pictures in Septem-

The DICE field rate conversion system. 
Using digital storage techniques it is able 
to spread the equalisation over a 
sequence of several fields, virtually 
eliminating jerkiness.

ber 1967. As before, the main problem 
was the difference in field frequencies. 
A closer look at this, and how it was sol­
ved, will make it easier to understand the 
DICE system.

Basically, the problem boils down to 
this. In the period (0.1s) during which six 
525-type fields occur there will be only 
five 625-type fields. Somehow, whatever 
movement information is contained in 
the six 525 fields must be presented in 
the five 625 fields.

One way to do this is to delay each 
successive 525 type field, up to the fifth, 
by increments of 3.3ms so that these five 
fields, which occupy .083s, are made to 
occupy 0.1s. One obvious result of such 
an arrangement is that the rate of 
movement will be slowed by this ratio.

This means that a point of reckoning 
is reached at the sixth 525 field, which 
must be accounted for in some way so 
that the sequence can start over again 
with the seventh 525 field becoming the 
first field in the next 625 five field 
group.

While the sixth field could simply be 
discarded this would be highly undesir­
able visually. Up to this point the rate of 
movement has been reduced and if it is 
suddenly allowed to catch up by drop­
ping a field the visual effect is one of 
pronounced jerkiness.

The BBC's 1967 converter adopted a 
fairly simple approach. It used five glass 
delay line systems, each of 3.3ms, cas­
caded so as to provide the increased 
delay required for each successive field. 
These provided a total delay of 16.6ms, 
or the period of a 525 field, and this 
allowed the sixth field to be combined 
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with the seventh field to produce the first 
field of the second five field group.

The fields were combined by using 
50% of the video amplitude in each to 
produce a normal amplitude video sig­
nal, but one containing equal amounts of 
movement information from each field. 
This process is known as movement 
interpolation.

Such an arrangement is certainly 
preferable to simply dropping the sixth 
field, but it is still far from perfect. 
Although no mention is made of the fact, 
it seems obvious that it must have 
produced some jerkiness on rapidly 
moving objects.

Incidentally, this converter aimed 
merely to produce a 525/50 sequence 
from the 525/60 sequence; there was no 
conversion to 625 lines. With only 525 
active lines on a 625 line raster the picture 
height was reduced, with a black band 
top and bottom.

To restore the correct aspect ratio a 
line store converter to compress the 
image horizontally, creating a black band 
on each side of the picture. This reduced 
picture size was a fundamental limitation 
which was overcome in later, more 
elaborate, versions.

Coming now to DICE it is interesting 
to consider the much more refined 
movement interpolation system which it 
provides. First, however, it is necessary 
to appreciate that DICE is a digital sys­
tem, as distinct from earlier systems 
which used analog storage devices, such 
as the glass delay lines etc.

The incoming analog signal is con­
verted to an 8-bit digital code, which is 
capable of interpreting 256 distinct 
amplitude levels; more than sufficient to 
present a smooth transition to the eye. 
The signal is sampled at three times the 
chrominance sub-carrier frequency, or 
10.7MHz (approx) for the NTSC system.

Once in digital form, the information 
may be stored in shift registers. To 
provide for conversion from 60 fields to 
50 fields, with movement interpolation, 
it is necessary to store two complete 
fields. These are stored in 24 recirculating 
shift registers, 12 for each field, each 
storing 21 lines. ( The 252 lines per field 
this provides is less than the theoretical 
262.5 lines, but is adequate to store the 
active lines. Blanking periods can be 
created artificially.)

Breaking the storage system up into a 
number of small shift registers, rather 
than using one large shift register of the 
same capacity, simplifies the problem of 
writing into, and reading out of, the shift 
register at different rates. These two 
functions cannot be performed simul­
taneously, so it is necessary to adjust 
writing and reading sequences so that 
they do not clash. With the information 
for one field stored in 12 separate regis­
ters, information can be written into one 
register while it is being read out of 
another.

The movement interpolation process 

faces the same problem as outlined for 
the early BBC converter; the need to 
spread the movement contained in six 
NTSC fields over five PAL fields. 
However, instead of waiting for the sixth 
field before equalising the movement, 
the DICE system spreads the equalisation 
over all six fields.

An incoming NTSC signal, after analog/ 
digital conversion, is fed to two field
f     ■■ uni "■■■' ■■■ ■ ■■■■ III.  ———

Montreux Award for 
DICE Engineer

Mr. J. L. E. Baldwin, B. Sc., M. Inst. 
P, the IBA engineer responsible for the 
development of DICE, recently re­
ceived the inaugural Achievement 
Gold Medal Award at the 10th Interna­
tional Television Symposium at Mon­
treux, Switzerland, for ' the 
development of the world's first digital 
intercontinental standards converter ",

Other honours already conferred on 
Mr. Baldwin include the Geoffrey Parr 
Award of the Royal Television Society 
and the Pye Colour Television Award. 
These were made to himself and his 
team in 1 973 for their work on digital 
standards conversion.
In 1 975 he received the David Sarnoff 
Gold Medal Award for meritorious 
achievement in television engineering.

stores in sequence; the odd numbered 
lines to one store and the even num­
bered lines to the other. To make a new 
PAL field information is read out of these 
two stores simultaneously. PAL field No. 
1 is made up from all the information in 
NTSC field No. 1. PAL field No. 2 is made 
up from 70% of NTSC field 2 and 30% of 
NTSC field 3.

PAL field No. 3 is made up from 50% 
of NTSC field No. 3 and 50% NTSC field 
No. 4, PAL field 4 from 30% and 70% 
respectively of NTSC fields 4 and 5, and 
PAL field 5 from 100% NTSC field 6. PAL 
field 6 is then a repeat of the PAL field 
No. 1 situation.

These percentages refer to the ampli­
tude of the video signal. In those parts 
of the image where no movement is 
involved, i.e., backgrounds etc., both 
pieces of video information will be iden­
tical and will add together to produce a 
perfectly sharp image. Where movement 
is involved the two pieces of information 
will produce two images, both less than 
100% amplitude, and displaced one from 
the other. This produces a certain 
amount of blurring, which is consistent 
with the recording of a moving image, 
and tricks the eye into anticipating the 
movement to be presented in the follow­
ing field.

Thus, the movement contained in the 
six NTSC fields is transferred to five PAL 
fields and, moreover, spread evenly over 
these five fields so as to virtually 
eliminate any jerkiness.

At this point the signal has been con­
verted from 525/60 to 525/50; it still has 

to be upgraded to 625/50. That is, an 
extra 100 lines, 50 lines per field, have to 
be created. Breaking this ratio down to 
the smallest number of complete lines it 
becomes 21 NTSC lines for every 25 PAL 
lines. In fact, an extra line is inserted, on 
average, every 5.25 lines to make 6.25 
lines.

More exactly, a new line is added after 
every five lines for three consecutive five 
line groups, then after the next six line 
group. This means four lines added every 
21 NTSC lines to make 25 PAL lines. This 
sequence is repeated every 21 NTSC 
lines.

To permit construction of the new 
lines, several line stores are used. Each 
new line is constructed from information 
contained in the lines immediately 
before and after its position in the raster. 
The information is mixed in varying 
amounts, most coming from the lines 
immediately adjacent to it, lesser 
amounts from the next furthest away, and 
so on.

More exactly, each new line contains 
information from five NTSC lines. The 
proportion in which these five lines are 
used varies, as already explained, but 
varies also from line group to line group 
according to which NTSC line is closest 
to the new line position. This line will 
then provide most information, the line

Marconi engineer, Mr Paul Batho, 
displays one of the 96 shift register 
boards making up the field store.

on the other side of the new line con­
tributing slightly less, since it is marginally 
further away, and so on in both direc­
tions.

Other operations which have to be 
performed on the line include changing 
its active period from 52.6us (NTSC) to 
52us and its total period from 63.55us 
(NTSC) to 64us. The active line time is 
changed by reading information out of 
the store at a slightly greater rate than it 
is written in, while the total line period 
is adjusted by increasing the blanking 
time between lines.
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ARREST A KILLER!

Introducing the Home Blood Pressure

Unitrex can help protect you and 
your family against one of the 
most dreaded human killers in the 
world. Heart disease and other 
illnesses associated with abnormal 
blood pressure. This simple but 
scientific blood pressure 
monitoring kit has been widely 
acclaimed in the U.S.
It includes professional blood 
pressure unit, nurse's stethoscope, 
a complete instruction book and a 
three months supply of blood 
pressure recording forms.

Monitoring Kit!

$2955
Plus postage and handling S5.00.

l^r^<tkSALES 
group

14 day money back guarantee 
(less postage and handling)

To order, simply fill out the coupon below and mail to:
I J. S. & A. Sales Group,
I C/-Shop 26, Ackland Street, St. Kilda, Victoria, 3182.

Telephone (03) 94 7048.
I enclose my cheque/money order to the value of $..............

This kit is not a replacement for 
regular medical check-ups. Just 
think of it as an extra precaution 
for peace of mind.

Unitrex A Caldor Company

Quantity............................
Name...............................................................................................
Address..........................................................................................

State Postcode
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Provide 
your customers 
with a range of 
credit facilities 

to help get 
your sales 

figures moving

MERCANTILE 
CREDITS

For complete details contact:
Mercantile Credits Limited, Gold Fields House, 1 Alfred Street, Sydney 2000 

Telephone 20556. Branches throughout Australia.
MC 14^77
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As well as the line and field changes 
it is necessary to reprocess the colour sig­
nals. Very precise filters, called spatial 
filters, are used to separate the lumi­
nance and chrominance information. 
These filters are very effective and very 
little of either piece of information is lost 
in the separation process. As well as 
separating the chrominance from the 
luminance these filters also separate the 
"I" and "Q" components within the 
chrominance signal.

Subsequently these separate lumi­
nance and chrominance signals are fed 
to a combining matrix and then to an 
encoder which produces a normal PAL 
signal. Alternatively, it can be fed to a 
SECAM encoder.

Complete removal of the chrominance 
information from the luminance signal is 
very important. The chrominance signal 
causes an interference pattern on a nor­
mal TV picture, but this is minimised by 
arranging that the bright areas are stag­
gered on succeeding lines.

Not surprisingly, this relationship is 
completely wrecked by the various line 
and field processes involved and it is 
essential that only the re-encoded 
chrominance information appear on the 
reconstructed lines.

Some statistics about the shift register 
may help to convey some idea of the 
complexity of the system. It has a storage 
capacity of 2.2Mbits, made up from 2304 
MOS type 1024-bit registers. These are 
accommodated in lots of 24 on 96 
250mm x 159mm (10in x 6in) plug-in 
boards. Each 1024-bit register represents 
over 6000 FETs, which adds up to over 
14 million FETs in the complete store.

In a paper by Baldwin and his team it 
is pointed out that, prior to 1969, such a 
store, in shift register form, would have 
cost over £1,000,000; a completely 
impractical figure. The development of 
1024-bit shift registers, using the MOS 
technique, rapidly brought the price 
down until, when the paper was written, 
it was only £5000.

Including the 96 field store boards 
there are a total of 285 boards in the sys­
tem. These perform such functions s|s 
store control (27 boards), movement 
interpolation (11), line interpolation (33), 
analog/digital conversion and vice versa 
(64), and spatial filters (16 each). There 
is a grand total of 6411 ICs, 538 transistors 
and 575 diodes.

Quite obviously, service procedures 
for such a complex piece of equipment 
need to be well thought out. A small test 
jig has been developed with which any 
of the boards can be tested. As well as 
indicating whether the board is function­
ing correctly it delivers useful data to 
assist in locating any faults.

Many of the boards used in a particular

The test jig used to 
aid service and 
repairs to the 
various boards. Mr 
Batho is shown tes­
ting one of the field 
store boards, but 
positions to test 
other boards can 
be seen to the right 
of the board under 
test.

section are identical, thus simplifying 
both service and stock control. All the 
boards in the field store, for example, are 
interchangeable and, even if no spare 
board was available, the failure of one 
board would not be serious.

These boards are classified as carrying 
"most significant" and "least significant" 
information. Failure of a "most sig­
nificant" board would remove almost all 
the information from a 21 line segment, 
but it can be replaced by a board taken 
from a "least significant" position. This 
would restore all the information to the 
faulty segment, but would rob the other 
segment of only a small amount of detail; 
a noticeable, but not serious loss.

In spite of the efficiency of solid state 
devices, the power required is impres­
sive. Four power supplies are used, each 
delivering 5V at up to 60A, or over 1kW. 
Forced draught ventilation is used in the 
two racks.

Altogether it is a most impressive piece 
of equipment, whether one looks at it in 
terms of end result, technical 
achievement, or sheer complexity. More 
importantly it represents another step 
forward for the already high technical 
standards of Australian TV. Channel 7 is 
to be commended for its initiative in 
acquiring this converter, at very high 
cost, for the benefit of Australian 
viewers. ®

MIND, ORDER, 
ENERGY.

Which Governs the
Universe and You?

What lies behind all existence? Is every­
thing a product of supernatural design? 
Are humans shifted about by an arbi­
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, bring about a 
ceaseless transformation from atoms to 
stars and to life itself?

Mind — Order — Energy — may these 
not be summed up in one word: Con­
sciousness? Behind all a Universal Con­
sciousness, impersonal, eternal. It com­
poses the order of matter, the sensitivity 
of life, and that personal awareness that 
is Self.

This is a new age! It is time to recon­
cile science, philosophy, and mysticism. 
Truth is found in unifying all experience 
and knowledge that man has acquired— 
no longer must man be dealt with sepa­
rately with prejudice or preference.

ACCEPT THIS FREE BOOK
For a frank, fascinating presentation of 
a rational personal philosophy of life 
that dispels superstition and obsolete 
traditions, write for the free book The 
Masterv of Life. It is presented by the 
Rosicrucians (not a religion), a world­
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life.

Please use this coupon 
or write to: 

SCRIBE: N.J.B.

The ROSICRUCIANS
(AMORC)

P.O. Box 21, Redfern, N.S.W. 2016 Australia

I Scribe N.J.B.
I The ROSICRUCIANS (AMORC)
I P.O. Box 21. Redfern. N.S.W. 2016 Australia
[ Gentlemen:

In sincere interest, not out of curiosity, I i 
I ask for a free copy of The MASTERY OF | 
[ LIFE.
| Name_________________________________ * I
j Address I

I Ci,y---------------------------- I
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The dramatic battle 
for the

US TV MARKET
The impact that fundamental technological change and aggressive marketing policies had on US cal­
culator manufacturing now looks like being repeated in the TV industry. As before, industry observers 
predict American manufacturers to dominate as the infusion of MOS/LSI technology renders 
television production suitable to US capital-intensive mass-production capabilities. In this, the second 
of a two-part article, the author examines the impact of the new technology to come, and the structural 
reorganisation in the TV industry that will follow.

The global structural effects of tech­
nological change in calculator manufac­
ture have been ultra-revolutionary. With 
the emergence of the solid-state calcula­
tor, the entire electromechanical industry 
was replaced by- a new generation of 
manufacturers in a few short years; wed­
ded to old technology, none of the elec­
tromechanical calculator manufacturers 
were able to grasp the opportunity pre­
sented by technological change to en­
hance their position in the market. On 
the contrary, most failed entirely to adapt 
to the change and disappeared from the 
world industrial scene.

With the introduction of MOS/IC’ 
technology and the new strategy and 
structures it requires, great pressure is 
exerted on individual producers to con­
tinually increase the efficiencies of 
manufacturing and distribution opera­
tions to remain profitable in a mass 
market. These pressures have produced 
successive shake-outs of structurally 
weak or relatively inefficient assemblers 
and manufacturers. Others have re­
treated to the more profitable and less 
competitive upper end of the price spec­
trum.

The evidence suggests that the object 
lessons of this experience have not been 
lost on other sub-sectors of the con­
sumer electronics industry. The impact 
which fundamental technological change 
accompanied by aggressive marketing 
had on the US calculator industry is very 
likely to be repeated with the develop­
ment and the diffusion of IC technology. 
Television receiver manufacture is now 
undergoing just such a far-reaching 
structural reorganization after several

by GENE GREGORY

years of rapid technological change.
In the 1960s, about all that was neces­

sary to assemble TV sets was a conveyor 
belt and a plentiful supply of trainable 
female workers. Since the conveyor 
belts, and such test equipment as was 
necessary, were easily transportable, 
production tended to move to the 
lowest-cost labour source. Other factors 
such as accessibility by transport, the 
local supplies of components and ser­
vices, and the relative efficiency of 
government administrations, and a 
sweetened mix of investment incentives 
were among the important secondary 
considerations determining the location 
of TV plants of US manufacturers.

Labour costs differentials were so high 
that it was economical for some US 
makers to close their existing plants and 
move production entirely to Taiwan or 
Mexico. Partly as a result of this move­
ment, US imports of complete mono­
chrome receivers exceeded production 
at home throughout 1971-1975. More­
over, when monochrome receivers pro­
duced in the US from incomplete 
receivers assembled in off-shore facilities 
are subtracted from total US producers' 
shipments, both the quantity and value 
of such shipments are reduced to an 
even lower ratio.

The shift to solid-state technology in 
television manufacture has already chan­
ged this pattern significantly. Solid-state 
technology has simplified the circuitry of 
colour TV, as well as monochrome 
receivers, with substantial savings in 
labour. But most important, the new 
technology introduced the possibility of 
more intensive automation. Automatic 

sequencers, automatic insertion of com­
ponents in printed circuit boards, wave 
soldering equipment and computer- 
controlled automatic test equipment 
have eliminated much more of the need 
for manual labour.

A single machine can insert com­
ponents into a printed circuit board at the 
rate of 72,000 pieces per hour, compared 
with a hand rate of 300 pieces per hour. 
It would require 240 workers to achieve 
the 72,000 pieces per hour insertion rate, 
yet automatic insertion machines can be 
operated by as few as 11 workers. "Once 
you automate, the question of whether 
you're paying 25 cents or $3 an hour 
becomes (an) awful lot less important," 
Zenith Chairman )ohn Nevin noted in 
explaining his company's recent changes 
in strategy and structures.

But the advantages of automation do 
not stop with direct cost efficiences. 
Automated processes also increase 
yields (reduce the number of rejects), 
upgrade quality and reduce maintenance 
costs. With labour an increasingly less 
important factor in the total cost of 
production, and with the other positive 
advantages that accrue from automation, 
the US industry is now capable of beco­
ming completely cost competitive with 
Japanese and Taiwan producers.

To be sure, automation costs money, 
which is another way of saying that TV 
assembly has become a capital-intensive 
process. From this it follows that the cri­
tical mass of a production unit of an 
automated plant is much higher than 
labolir-intensive assembly using old 
technology. While small-scale labour- 
intensive assembly can continue to com-
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Typical American-style colour TV console. This 1972 model incorporated video replay facilities.

pete favourably, manufacturers now 
have the option of large-scale automated 
production. And in the case of TV 
receivers, which, because of their bulk, 
are relatively costly to ship, substantial 
economies can be obtained by moving 
the assembly plant to the market, reduc­
ing transport costs and multiple handling 
charges.

Furthermore, location of assembly 
plants in the home market tends to 
reduce risks as well as the drain on 
managerial resources for US companies.

Some of the implications for Asian 
industry of these changes in factors of 
competitive power were demonstrated 
by Zenith's recent transfer of production 
of 16-inch monochrome sets to the US 
from its plant in Taiwan. Zenith found 
that it could achieve net savings in cost 
by manufacturing close to the market.

For Zenith, this move was part of a 
major structural reorganization which 
began with the switch to an entirely new 
line of solid-state sets in 1972. Zenith 
management re-thought every activity 
the company was in, discontinued some, 
and relocated others. Having decided 
that Zenith's main business is home 
entertainment, the company got rid of a 
lot of sophisticated electronics and mili­

tary equipment production which were 
spawned during the Cold War and space 
race. Resources since then have been 
concentrated on expansion and automa­
tion of consumer electronics production, 
related R&D, and a more aggresive 
advertising and marketing effort. In 1974 
alone, capital spending on new plant 
tripled, from $15 million to $47 million.

Zenith's wager on a revival of the US 
television industry is echoed at RCA. In 
his keynote address to a recent industry 
conference, RCA's William Boss, who is 
Chairman of the Electronic Industry 
Association's Consumer Electronics 
Group, expressed the industry's con­
fidence in most positive terms that "The 
video industry (is) now poised for 
unparalleled growth that will be fuelled 
by a continuing supply of new products 
and new features". He went on to predict 
a 1977 retail market for video-related 
products reaching $4 billion. This hardly 
fits with recent rhetoric which has 
depicted the industry as being on the 
abyss of extinction.

Significantly, the optimisitic view is 
clearly held by Japanese manufacturers, 
as well as by Philips of Holland, which 
have recently invested in colour 
television manufacturing in the US. Of 

course, their recent acquisitions have 
substantially enhanced the competitive 
strength of the US industry by the 
infusion of a new capital and technology 
from abroad.

Matsushita is modernizing the produc­
tion facilities it acquired from Motorola, 
introducing advanced production tech­
niques developed in Japan and other 
parts of the world. Sanyo's acquisition of 
the Forest City, Arkansas, plant of War­
wick, a prime contractor of Sears 
Roebuck, was finalized last December. 
Sanyo will invest substantially in new 
plant and equipment to improve War­
wick's technology and quality control 
and hopes to double the number of 
workers employed at the plant by 
mid-1977.

More Japanese manufacturers are 
expected to follow suit. The Mitsubishi 
Group, Hitachi and Toshiba are all invol­
ved at various stages of plans for 
manufacture in the US.

Not surprisingly, the first company on 
either side of the Pacific to understand 
the structural changes in the industry that 
would logically follow from solid-state 
technology was Sony. Sony pioneered 
solid-state television receiver manufac­
ture, having first produced and marketed
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Zenith versus the world...
In record time, after just two days of 

deliberations, a 23-nation GATT Working 
Party meeting in Geneva last June found 
the US Customs Court's decision to 
impose countervailing duties against 
Japanese imports of electronics products 
to be in violation of the General 
Agreement on Tariffs and Trade and a 
prima facie impairment of Japan's rights 
under the agreement. Not only did the 
US not object to the finding, but US 
Delegate Richard R. Rivers made it a 
point to stress that "The United States 
shares the concern of other countries 
regarding the seriousness of the case." 
He went on to add that the Customs 
Court decision did not reflect the views 
of the US Government and that the 
administration is in fact appealing the 
Court's ruling.

Clearly, the undisguised haste with 
which the GATT action is proceeding is 
prompted by the timing of the case now 
before the US Court of Customs and 
Patents Appeals which is expected to 
hand down its verdict before the summer 
recess or in early autumn. In a rare show 
of force, the Working Party has reported 
its unanimous findings to the GATT 
Council in the most unequivocal terms, 
not only condemning the decision of the 
US Court, but calling specific attention to 
the disadvantages of domestic proced­
ures involving judicial review and con­
sequential decisipns of a quasi-automatic 
nature which cOuld too easily lead to 
uncontrollable situations in trade rela­
tions. The ultimate action of the Council, 
due to meet later this month, will be 
intended to reinforce the case of the US 
administration for the reversal of the Cus­
toms Court's ruling.

Overseas Concern
Such concerted and expeditious 

action, uncommon in the annals of GATT 
deliberations, reflects the deepening 
concern of America's trading partners 
over the growing crisis in US trade policy. 
Clearly, much more is at stake in the 
Zenith case than the violation of Japan's 
rights under the General Agreement. 
Should the US Customs Court's ruling be 
allowed to stand, it would strike at the 
very foundations of GATT, endanger the 
present Multilateral Trade Negotiations, 
and adversely affect world trade in 
general, serving as an open invitation for 
a proliferation of similar actions by US 
industry in the courts, introducing even 

more chaos into an already troubled 
international economic system.

What began as just another Zenith 
legal action to restrict the imports of 
Japanese colour television sets has sud­
denly taken on global dimensions, affec­
ting almost all manufactured products 
exported to the United States not only 
by Japan, but by most other countries as 
well. In short, it is no longer a case of 
Zenith vs. the US Treasury, but Zenith vs. 
the World.

For 30 years the international trading 
rules established by the General Agree­
ment on Tariffs and Trade have held that 
the rebates of indirect taxes such as the 
Japanese Commodity Tax are not sub­
sidies. If the United States now unila­
terally declares that they are subsidies, its 
trade with the entire industrial world will 
be affected. This case, US Deputy Assis­
tant Secretary of the Treasury, Peter O. 
Suchman warns, "has more potential for 
harm to the international trading system 
than all the rest of the trade cases put 
together."

It all started in 1972 when the US 
Treasury Department initiated a counter­
vailing duty investigation, acting on 
allegations of Zenith and Magnavox that 
the Japanese government was subsidis­
ing exports of consumer electronic 
products by 20 different practices that 
constituted bounties or grants in viola­
tion of the US Countervailing Duty Law 
of 1890.

After the US Secretary of the Treasury 
made his final determination on January 
7,1976, that no bounty or grant was paid 
or bestowed on those products from 
Japan, Zenith instituted an action for a 
review of this determination by the US 
Customs Court, focusing on one of the 
20 alleged practices, contending that the 
exemption of the Commodity Tax on the 
exportation of consumer electronic 
products was clearly a bounty or grant 
under section 303 of the US Tariff Act of 
1930. Last April 12, the Customs Court 
ruled in favor of Zenith and charged that 
the Department of the Treasury had been 
acting in violation of US statutory law for 
the past 75 years by construing the 
Countervailing Duty Law as applying 
only to excessive remission of taxes.

Subsequent to the Court ruling, the 
Treasury Department directed customs 

offices to suspend appraisement and 
liquidation of Japanese consumer elec­
tronic products and introduced a bon­
ding procedure on all imports and 
withdrawals from bonded warehouses.

Even though the full amount of coun­
tervailing duty will not be imposed until 
the final decision on the case, which may 
not be for several years if it goes to the 
Supreme Court after the forthcoming 
appeals court ruling, the effects on 
imports of Japanese consumer electronic 
products are already being felt. Bonding 
procedures are complicated and time­
consuming, and the costs vary from 
importer to importer, depending on the 
size and credit rating. While the bond is 
minimal, generally $7.50 per $1,000 on 
the f.o.b. (free on-board) value, or less 
than one percent of the total import bill 
for television sets, which amounted to 
$1,890 million in 1976, it mounts up 
rapidly.

Uncertainty is Costly

But the immediate impact of the Cus­
toms Court's ruling goes much further. 
Uncertainty is always costly. Risks must 
be covered. Credit becomes more ex­
pensive and strict. And then there are the 
long negotiations between manufactu­
rers, importers and dealers about who 
will bear the burden of risk. The risks will 
be so great that some importers may sim­
ply stop buying Japanese electronic 
products. Other Asian sources of supply 
are much less troublesome and more 
predictable.

While most US subsidiaries of Jap­
anese manufacturers are still checking 
out the new situation, several have 
already announced their plans to in­
crease prices by 10-20 percent as soon 
as current inventories run out. Future 
duty charges must be hedged.

Still another element in rising costs of 
operations is likely to impact on prices 
of Japanese consumer electronic pro­
ducts in the US, a factor that has become 
sufficiently important to warrant con­
sideration by the GATT Council. With the 
increasing legal harassment by US indus­
try, Japanese manufacturers have been 
subjected to what the Japanese 
representative to GATT has described as 
"multiple jeopardy." Anti-dumping duty
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action, Escape Clause action under the 
US Trade Act, unfair practices investiga­
tions under the Tariff Act, anti-trust litiga­
tion and the countervailing duty 
action—all involve continuing and often 
duplicating procedures, requests for 
detailed information and data some of 
which the companies concerned regard 
as highly confidential, and repeated 
appearances of industry representatives 
before investigatory bodies or tribunals. 
Japanese companies must invest heavily 
in specialized staff at substantial cost, and 
emplpy a battery of legal experts capable 
of handling the proliferation of cases.

The potential impact of resort to con­
tinual legal action, as exemplified by 
Zenith, is not limited to Japanese imports 
of electronic products, but already 
affects many other products from a large 
number of countries, both developed 
and developing alike. The international 
ramifications of the escalation of this 
legal harassment are, in the words of Ber­
nie Mitchell, President of the US Institute 
of High Fidelity, "rather scary," Apart 
from the high cost of legal services, "any 
lawsuit launched by a US manufacturer 
against any overseas company will 
probably win," he warned. "This could 
lead to a trade war in which we'd all be 
losers."

It is the reality of this threat that 
prompted the expeditious action of the 
GATT Council on the Japanese proposal 
last week. If the US Customs Court 
decision is not reversed by higher courts, 
it is estimated that from 60 to 70 percent 
of US imp'orts will be subjected to 
countervailing duties, resulting in possi­
ble retaliation by Japan and other major 
trade partners.

Representatives of the European Com­
munity are especially vigorous in their 
criticism of the US Court's ruling. They 
point out that Zenith itself is a beneficiary 
of exemption from state and local taxes 
on its exports from the US, and link the 
Court's decision with deferrment of taxes 
on profits made by US companies on 
their export sales under the US DISC 
(Domestic International Sales Corpora­
tion) provisions to show the inconsisten­
cies in US trade laws. Moreover, unlike 
the exemption from indirect taxes, such 
as the Japan Commodity Tax and value- 
added taxes in Europe, the DISC pro­
visions have been determined to be in 
violation of the GATT regulations by a 

recent working party.
All of this makes for a rather explosive 

mixture, and explains the seriousness 
with which the GATT Council views the 
Zenith case. Thought is already being 
given to what action must be taken by 
the GATT Council if the US Treasury 
Department should fail in its attempt to 
reverse the Customs Court ruling. One 
alternative to retaliatory measures which 
will be considered is an agreement 
among the Contracting Parties to allow 
the US a period of grace in which to 
resolve the conflict between domestic 
statutes and US international commit­
ments through the introduction of new 
legislation which would harmonize the 
two.

But the outcome of any major trade 
legislation is problematical at best. In a 
recent paper prepared for President 
Carter on this issue, the Treasury Depart­
ment reportedly explained its reluctance 
to go to the Congress with these words: 
"There are obvious risks in opening up 
the subject of imports of Japanese elec­
tronic products, including television sets, 
to Congressional scrutiny at this time."

Much is at stake, then, in the coming 
ruling of the US appeals court on this 
issue, and no one in the industry or in 
diplomatic quarters is taking any bets on 
the final outcome.

Major Adjustments
Meanwhile, the consumer electronics 

industry in the United States is in for 
some major adjustments. The uncer­
tainty surrounding the Zenith case adds 
to the pressures imposed by the volun­
tary restraints recently negotiated by 
Special Trade Representative Robert 
Strauss to encourage Japanese manufac­
turers to expand investments in US 
production and use more US labour in 
assembling partially completed sets. But 
it also is likely to serve as further 
inducement for some Japanese firms to 
increase their supply of the US market 
from off-shore plants in Asia in countries 
whose exports are not subject to coun­
tervailing duties, if they are eventually 
levied. By the same token, local 
manufacturers in these countries would 
stand to reap some of the windfall of 
Japanese misfortunes.

solid-state monochrome TV in 1960 and 
colour TV in 1968. By 1971,-Sony had 
already built its wholly-owned plant in 
San Diego to produce Trinitron colour 
television receivers and tubes, and is now 
putting the finishing touches on a video 
recorder production facility in Alabama.

Sony President Akio Morita, who was 
quick to grasp the import of changing 
economies in the industry, confided at a 
Foreign Correspondents' Club luncheon 
in Tokyo in 1973 that Sony would make 
no further investments in production 
facilities in Japan. Both economic and 
political considerations dictated the 
transfer of TV set manufacturing to 
Sony's major markets.

It is noteworthy, in this regard, that the 
ITC recommendations to increase import 
duties to 25 percent, from the 5 percent 
presently imposed, on both colour and 
monochrome receivers, whether 
complete or incomplete, was expressly 
intended to spur the readjustment of the 
industry. Since the increased duty would 
offset the cost advantage of off-shore 
production, it is likely that it would tend 
to encourage the return of colour and 
monochrome assembly from Taiwan and 
Mexico to the US. And to give further 
stimulus to this process, the Commission 
intentionally excluded sub-assemblies 
and components from the increased 
levies, an exception that was included in 
the "voluntary" restraint agreement 
reached last week. Higher duties on 
complete and uncompleted sets would 
serve as added inducement to manufac­
turers to invest in more automated 
assembly, and in R & D, while continuing 
to rely on off-shore sources for more 
labour-intensive component and sub­
assembly supply. Under the voluntary 
restraint arrangements, the same result 
will obtain from the increased pressure 
of competition from Japanese manufac­
turers, whether producing in Japan or the 
US.

If the resultant turn-around in the US 
television industry may not be as drama­
tic as that achieved in calculators, the sig­
nificance of this development is likely to 
be greater because of the central role of 
television in entertainment, information 
and data communications. With a grow­
ing number of new television functions 
and applications—in interactive com­
munications as well as in one-way recep­
tion, as a household computer terminal, 
a facsimile terminal and a component of 
a home video system—the industry has 
tremendous growth potential for coming 
years. And the evolution of solid-state 
technology renders television produc­
tion ideally suited to US capital-intensive 
mass-production capabilities.

Analog technology currently used in 
television integrated circuits makes it 
possible to reduce the entire colour 
television receiver to five bipolar ICs. 
This is what, in fact, Sinclair Radionics has 
done with its 2-inch Microvision book­
size receiver, already being shipped to 
world markets from Sinclair's factories in
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The battle for the 
US TV market. . .

England. But if solid-state technology 
using digital signals is applied to the 
television circuitry, semiconductor manu­
facturers agree that production of a 
single-chip colour television receiver is 
possible and not an unlikely basis for the 
next generation of small-screen, low- 
cost (throw away?) television equip­
ment, a development that likely will take 
no more than a decade.

On the other hand, rapid changes in 
the function of television, already in the 
pipeline, will require increasingly sophis­
ticated circuitry. These multi-function 
units—perforce larger console or table 
models—will utilize more ICs, but will be 
assembled in larger-scale highly- 
automated production units close to the 
marketplace.

As solid-state technology evolves, the 
impact of technological change on 
television manufacture seems likely to 
follow the pattern of the calculator indus­
try. Television manufacturers, whether 
they are vertically integrated manufactu­
rers or assemblers of purchased com­
ponents, whether they are new entrants 
or established industry leaders, whether 
they are in Singapore, Seoul, Chicago, or 
Chigwell in England, will find the pace of 
change quickened, the capital intensity 
of the industry increasingly higher, and 
the demands on resources intensified for 
continued and effective participation in 
the marketplace. Final assembly will tend 
to locate closer to the marketplace, and 
to the source of technology, than in the 
past, while more labour-intensive 
production of components and sub­
assemblies which have a low ratio of 
transport to total production cost will 
continue to be produced off-shore from 
the world's major markets.

The broader implications of this de­
velopment for Asian industry are clearly 
far-reaching. The restructuring of 
television production in Asia does not 
depend entirely on the impact of 
semiconductor technology change, of 
course. Among other things, the growth 
of the Asian market for television 
receivers will become an increasingly 
important determinant of production 
location, scale and profitability in the 
region. Significantly, although the 
immediate purpose of Grundig's recent 
investment in television production in 
Taiwan was to supply European markets 
with monochrome television receivers, 
the company's longer-range view and 
primary motive for the investment was to 
establish a base from which to develop 
a share of Asian markets, likely to be 
among the world's fastest growing in the 
last two decades of this century.

However, the number of firms in the 
Asian television industry is likely to 
decline rather than expand in coming 
years. Substantial financial resources will

New for the Australian market

Recently introducecbby Kriesler, the "660/55 Chroma Skill Leisure Centre" is 
more than an advanced 62cm colour TV receiver housed in an impressive oiled 
timber veneer cabinet. Incorporated as standard are: an integrated video game 
(tennis, handball and hockey); a 20-button ultrasonic remote control unit; an 
electronic digital clock with automatic turn-on function; and a video cassette 
recording facility. Other features include touch tuning with 8-channel pre­
selection (including UHF/VHF and VCR facility) and automatic fine tuning.

be critical to success of new entrants, 
vertical integration will become an 
increasingly important ingredient of suc­
cess, and the linkage between mass 
merchandisers and manufacturers will 
tend to become more permanent and 
direct.

Since established brand name tele­
vision manufacturers in the United States, 
and in Europe, have been reluctant, 
unwilling or unable to supply mass 
merchandisers from home production, a 
natural alliance has developed between 
Asian consumer electronics manufac­
turers and large US and European mail 
order and discount houses, department 
and chain stores which is now threatened 
by changing economics of television 
production and the parallel development 
of protectionist measures. Not all Asian 
manufacturers can follow the example of 
Sanyo to acquire production facilities 
near their major customers. Nor is it cer­
tain what the nature, timing or phasing 
of changes in this global production- 
distribution network will be. But struc­
tural changes will proceed at an 
increasingly rapid pace just as they did 
in the calculator industry, and in the 
recent boom-bust cycle of CB radio and 
TV games.

If the Asian industry retains its momen­
tum in miniaturization, the division of 
labour on a screen-size basis that has 
persisted between Japanese industry and 
the US and European industries, may 
continue. But the exploits of US semicon­
ductor manufacturers in the production 
of handheld calculators suggests that this 

pattern may also change in the television 
industry.

While their response will necessarily 
be different, Japanese and off-shore 
Asian manufacturers will have to adjust 
to these rapid changes in technology and 
market conditions. Experience of the 
past two decades suggests that these 
adjustments will be made dynamically 
and with a resultant closer integration 
between industries and markets in Asia 
and the US. The US television industry 
has the technological, financial and 
managerial resources to play a leading 
role in this process.

But this is unfortunately not the case 
in Europe, which is likely to be the focus 
of the next round of painful readjust­
ments in policies and strategies in 
response to changes in technologies and 
in world markets. By and large, European 
consumer electronics industries do not 
have the global reach of either the US or 
the Japanese industries; nor, with the 
exception of Philips, do they have the 
same degree of vertical integration.

The European industry, fragmented 
largely on national lines, will nave dif­
ficulties achieving the critical minimal 
size needed for large-scale automated 
production. If structures are not 
broadened through mergers, acquisi­
tions and investments across borders, 
integrating the industry more fully and 
dynamically into the global system, 
chances are that European markets will 
become more protectionist than they are 
already, with more rather than less re­
strictions on imports from Asia. ®
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Forum
Conducted by Neville Williams

On modifying loudspeaker systems . . .

The 3-75L loudspeaker system described in the May issue sparked 
a lot of interest amongst readers, but it also prompted quite a few ques­
tions, many of which turned up in conversation and correspondence. 
What follows may forestall yet more inquiries and help to put the subject 
into better perspective.

The questions asked might be sum­
marised thus: I read with great interest 
your article on the 3-75L loudspeaker 
system, but would like to know how it 
would perform:
1. If I built a version of it using ... which 

I have on hand?
2. If I added a couple of additional 

drivers in line with current Japanese 
practice?

3. If I upgraded it by using a more 
elaborate crossover network and/or 
more expensive drivers?

4. If I were to build it as a ported sys­
tem?

The short answer to most such ques­
tions is a simple "we wouldn't know", 
which sounds like a put-off, even if it is 
quite sincere.

The fact is that a multi-unit 
loudspeaker system is the end result of 
a certain combination of components, 
selected because they best satisfy the 
design criteria. If changes are made, 
resulting in a combination of com­
ponents that the designers have not 
checked out, the designers can do no 
more than guess what the effect of those 
changes might be, short of checking 
them out in practice.

In introducing the 3-75L, we explained 
our own design objectives: a particular 
consumer demand, good performance, 
readily available components, and a 
practical price level. Subsequent accept­
ance of the design has clearly indicated 
that it "hit the spot" with quite a few 
readers.

However, we also indicated in the arti­
cle the dilemma of anyone who may feel 
obligated to check out each and every 
possible combination of drivers. We 
expressed relief at having been able to 
bypass much of the tedium and frustra­
tion when the Nisco system came to 
light, as finally featured. It provided: just 
the kind of answer we had been looking 
for and, having found it, we simply did 
not attempt to check and catalog all the 
other possible answers, most of them 

potentially less promising, anyway.
So we are no better placed than 

anyone else to give instant answers about 
the combinations that readers may 
dream up.

One of the more curious reports we 
received was from a reader who com­
mended us most warmly on the article 
and said how successful his "version" of 
the 3-75L system had been. He had made 
one change only: he had used Philips 
components which he had on hand, 
instead of the ones specified!

As someone in our office remarked: he 
had built a Holden car using Ford parts, 
or vice versa!

If he used matched components from 
the Philips range in the 75-litre enclosure 
(as mentioned in the original article) he 
would probably have ended up with 
what was virtually a Philips system— 
possibly their System 14.

We could have no quarrel with that, 
because Philips systems are good in their 
own right. But there is no point whatever 
in thinking of any one of them as a ver­
sion of the 3-75L, any more than the 3-75L 
is a version of a Wharfedale or a Leak 
or a JBL or anything else!

Perhaps the real question that flows 
from this is not so much whether the 
reader's system is a Philips or a Playmas­
ter design, but whether it is a hybrid. As 
such, it may be quite okay but, again, it 
could as easily bring together aspects of 
the designs which are really incompati­
ble.

A feature of the Philips System 14 was 
that it used a fairly complex crossover 
network which was especially designed 
to confine each driver to its own part of 
the spectrum, with a minimum of 
overlap. The network was specified 
partly to facilitate accurate instrumenta­
tion by close miking, and partly to 
prevent the tweeter and squawker from 
running into resonance problems below 
their natural "piston" range. Those who 
designed the system felt that the 
performance of the particular drivers 

would be prejudiced by using a simpler 
crossover, although I'm not sure whether 
they or anybody else got around to 
listening tests to see whether the dif­
ference would have been subjectively 
significant.

Without being sure whether the con­
structor in question used the Philips/EI- 
coma crossover or the simpler one 
suggested for the 3-75L, one cannot draw 
any particular conclusions—apart from 
the fact that the constructor is happy with 
what he has!

Another letter which caught our atten­
tion was from a reader who was keen to 
re-equip with a pair of 3-75L systems, but 
who wondered whether he could save 
money by using the components from 
the much earlier Playmaster 3-45L— 
buying some kind of a 12-inch woofer, 
if necessary.

To be sure, one could build up a sys­
tem along these lines and it could possi­
bly be made to work quite well if 
someone went to enough trouble to 
check it out and sort it out as necessary. 
But in no sense would it be a "version" 
of the 3-75L. It would simply be another 
design, which would stand or fall on its 
own merits.

What would be the effect of transfer­
ring the 8-30 Magnavox woofer from a 
45-litre ported enclosure to a 75-litre 
sealed enclosure? We're not absolutely 
sure, but we doubt that there would be 
any advantage in so doing; it may not 
even work out quite as well, because an 
8-inch cone can get a lot of help from 
a properly tuned port.

But, assuming that the difference was 
not profound, our expectation would be 
that the 3-45L components transferred 
into the 3-75L enclosure would sound 
very similar to the original 3-45L. The 
character of the sound, so dependant on 
the middle and upper register, would still 
be that of the two drivers involved.

How would the sound compare with 
that of the 3-75L? We would expect to 
find it not quite as full and clean, but 
there would be something wrong if our 
expectation was any different, because 
the 3-75 is a more recent development, 
is larger and more expensive.

Our advice to the particular reader 
would be: sell your 3-45Ls—they're still a 
good system—and put the proceeds 
towards the more expensive one.

What about the idea of substituting a 
12-inch woofer for the 8-30?

It would all depend on the woofer 
chosen. It would have to be a low 
resonance type with a generous magnet 
to behave properly in the sealed 
enclosure, and it would need to have a 
suitable order of sensitivity to balance 
with the other two drivers.

The second group of questions had to 
do with the addition of one or more mid­
range units or tweeters—fairly obviously 
prompted by some of the systems cur­
rently displayed with five or more 
cones.
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An appropriate reaction to this pro­
position is to make the point that the per­
formance of a loudspeaker system is not 
measured by the number of drivers 
displayed. If the number of drivers has 
been increased, without prejudice to 
their individual quality, and if the divider 
network ensures that each driver 
operates over a proportionately nar­
rower portion of the spectrum, there may 
be some reduction in intermodulation 
effects.

However, if the quality of the drivers 
has been prejudiced in favour of quan­
tity, and the divider network does not 
strictly segregate the various parts of the 
spectrum, intermodulation may be 
worse rather than better, with the added 
possibility of phase confusion from the 
multiple sources.

Some see this as an objection to multi­
ple sources, anyway!

So, without taking sides either for or 
against 4-speaker or 5-speaker systems, 

Well it's basically the Playmaster 3-75L, with a few minor mods ...

NAME..........................................................

ADDRESS.................................................

our intuitive reaction would be not to fid­
dle with the 3-75L, as is. It works fine, so 
leave it that way.

If somebody really wants a 5-speaker 
system, it should be designed from the 
ground up, in its own right, and not 
viewed as a tentative adaptation of 
something else.

What about using more expensive 
drivers and a more elaborate crossover 
network—proposition 3?

Certainly such units are available and 
one should rightfully expect them to out­
perform something less expensive and 
pretentious. But, again, why start with the 
3-75L?

Different woofers, different 
squawkers, different tweeters may 
require different crossover frequencies 
for optimum results.

Any multiple set of drivers needs to be 
compatible in this respect, so that the 
whole spectrum will be covered. And, of 
course, the crossover network has to be 
designed to produce the right kind of 
crossover at the right places.

This, in addition to the whole question 
of driver sensitivity, as mentioned 
earlier.

So, having been inspired by the 3-75L 
article, anyone seeking something more 
pretentious should forget the 3-75L and 
start searching through manufacturers' 
literature for designs that are already 
worked out, that appeal, and that are still 
within the reach of your cheque book.

Right at the moment, we don't have 
anything in our files, or immediately in 
view, that would meet this need.

And, finally, what about the idea of 
porting the 3-75L enclosure?

It's a possibility, but it's an exercise that 
we did not pursue, because one has to 
draw the line somewhere.

The manufacturer's literature sug­
gested the use of a sealed enclosure and, 
in this respect, took a similar line to that 
reflected in many of the Philips designs. 
It worked fine, in practice, and it suited 
our purpose in that a large sealed 

enclosure was likely to be more accom­
modating than a ported type in the event 
of it becoming essential to nominate 
some other kind of quality woofer. That 
point was made in the article.

So there it rests. If someone cares to 
derive the parameters of the Nisco 
woofer, determine its "Q" and the need 
for possible damping, and to work out 
the optimum port for the particular 
enclosure, we'd be delighted to hear 
about it.

But, in the meantime, we'll quite hap­
pily enjoy the 3-75Ls as they are. They 
sound fine!
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HIFI REVIEWS

Southern Cross A-1270 
stereo amplifier
The Southern Cross model A-1 270 is a rarity in today's hifi market: 
it has a low price. It is well finished and offers a power rating of 10 
watts per channel together with good control facilities.

Do not be mistaken now. This 
amplifier is not the answer for the man 
who wants the ultimate hifi system. A 
modest price commands a modest per­
formance. As far as we know Santa Claus 
does not live at the North Pole (he lives 
at the South Pole, which is why Dick 
Smith flies there regularly).

Having said that, the Southern Cross is 
an attractive unit at its modest price. The 
front panel is finished in satin black with 
white engraved labelling which is highly 
legible. All the usual controls are there, 
with the exception of a Mode switch to 
allow mono reproduction. All the con­
trols operate smoothly.

The rear panel is relatively uncluttered. 
Three pairs of RCA sockets provide for 
connection of a stereo cartridge, which 
may be magnetic or ceramic, and two 
high level sources. A five-pin DIN socket 
provides recording and monitoring facili­
ties for a cassette or tape recorder.

Two sets of screw terminals are 
provided for connection of two pairs of 
loudspeakers. Here we must complain 
about penny-pinching. Instead of four 
terminals for each pair of loudspeakers, 
only three terminals are provided. This 
might be satisfactory if the loudspeaker 
leads are fitted with spade lugs but the 
risk of shorted connections is not 
favourable.

A three-core mains flex and three-pin 
plug are fitted. Good.

Inside, the main PC board is upside 
down and has a veritable "bird's nest" of 
wiring connected to it. While it is not the 
tidiest chassis we have seen recently, it 
certainly has good accessibility. That can­
not be said of many amplifiers these 
days.

No circuit was supplied with the unit 
but the circuitry appears to be fairly con­
ventional. The power amplifiers employ 
four transistors each in what appears to 
be a simple complementary circuit. The 
loudspeakers are coupled via 470uF 
capacitors. The main filter capacitor is a 
modest 2200uF.

Power rating is quoted at 10 watts RMS 
per channel into 8 ohm loads. The mains 
voltage specified is 220 VAC so our mains 
voltage of 240VAC could be,expected to 
boost the rated power by about 20% to 
12 watts per channel. Even so, using a 
regulated 240VAC mains source, we 

measured power output at 6.2 watts per 
channel with both channels driven. With 
one channel driven, the power rose to 
6.8 watts into an 8 ohms load.

With 4 ohm loads, the power output 
was 4.6 watts per channel with both 
channels driven and 5.7 watts with one 
channel driven. Rated distortion at full 
power was not quoted. We measured 
harmonic distortion full power at be­

tween 2 and 2.5% depending on load and 
frequency (within the audio range). At 5 
watts into 8 ohms, harmonic distortion 
was down to 0.9% while at one watt it 
was down to around 0.5%.

Frequency response at 1 watt was 
40Hz to 45kHz at the —3dB points. This 
was obtained after adjusting the tone 
controls for equal response at 100Hz, 
1kHz and 10kHz. The tone controls gave 
±13dB at 50Hz and ±13dB at 10kHz.

The high filter had the usual 
inadequate slope of 6dB/octave but was 
quite drastic in effect since its rolloff 

started at 1.5kHz (—3dB point). This 
translates to a cut of 16dB at 10kHz. It 
amounts to a preset tone control with a 
little more cut than is available with the 
treble control at minimum setting. So, 
like most amplifiers, the high filter is 
merely for decoration and is quite inef­
fective.

Phono and high level sensitivities 
checked out as specified. Phono 
overload margin is rather low, at only 
30mV at 1kHz.

Signal to noise ratio for the high level 
inputs was 59dB with respect to 6.8 watts 
into an 8 ohm load. For the phono input, 
the equivalent figure was 57dB with 
respect to 2.5mV (or 69dB with respect 
to lOmV input and 6.8 watts output at 
1kHz). At high settings of the volume 
control the amplifier was sensitive to 
mains radiated interference, when using 
the phono input.

Stability with capacitance up to 2uF 
shunting the load was good. No prob­
lems at all.

Sound quality of the amplifier was 
quite good although we felt that the 

residual hum could have been lower. 
This would easily be improved by 
increasing the size of the main filter 
capacitor.

Overall, the Southern Cross A-1270 is 
a reasonably priced unit. With reasona­
bly efficient loudspeakers it can give 
quite a good account of itself. Recom­
mended retail price is $120.00. A match­
ing tuner is also available at $120.00.

The Southern Cross A-1270 stereo 
amplifier and matching tuner are avail­
able from all branches of Dick Smith 
Electronics. (L.D.S.)
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and rounding up electronics 
components can be expensive

One telephone call to Davred Electronics Pty Ltd can save you an 
incredible amount of time and hassle when it comes to gathering in all 
the necessary electronic components for your particular need.

The demands on your business and leisure time are becoming 
greater and greater. Don’t waste any of this precious time locating the 
electronic components and accessories you require. Whether you are 
looking for tantalum capacitors, a kitset amplifier or one of the most 
sophisticated semi-conductors known to the industry, you’ll find 
Davred Electronics will round it up for you real quick.

□ E3 DAVRED ELECTRONICS PTY LTD.
GROUP 104-106 King Street Newtown Sydney P.O. Box 317 Newtown, N.S.W. 2042. 

Telephone 519-6361

HAVE YOU SEEN OUR NEW SUPERSONIC AWARD WINNING 50 CENT CATALOGUE YET?
IF NOT, WRITE OR PHONE NOW AND WE’LL DESPATCH ONE IMMEDIATELY FREE OF CHARGE
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Hi Fi News

The Chicago Electronics Show
The annual Consumer Electronics Show in Chicago is now established 
as the major showcase for the world s hifi and consumer electronics 
market. Our correspondent George Tillett visited this year s show, and 
reports here on new products displayed by the leading manufacturers.

This year, the eleventh annual Con­
sumer Electronics Summer Show opened 
with a great feeling of optimism. Exhibi­
tors numbered over 700—a record—and 
they were spread out in the huge exhibi­
tion halls at McCormick Place, while 
another 150 had audio demonstration 
rooms or suites at the nearby plush 
McCormick Inn. A further contingent of 
nearly 100 were dispersed in hotels all 
over Chicago, making it next to impos­
sible to see more than a fraction of the 
exhibits.

Digital watches were well in evidence, 
although many of the companies who 
jumped on the bandwagon two short 
years ago have folded up. Some of the 
larger firms have also left the business, 
but the general opinion is that the indus­
try will now settle down to a more stable 
growth pattern—let the chips fall where 
they may (sorry about that!). Already, 
digital watches account for nearly half 
the total watch sales in the US and there 
are no signs of a reduced demand.

One watch on display was combined 
with a 9-digit calculator and another had 
full chronograph facilities with elapsed 
time, lap time and split-time. It boasted 
a 6-digit display for hours, minutes, 
seconds, tenths and hundredths of a 
second! A programmable message 
model gave the user a choice of a 5 word, 
5 letter program from any 26 letters, 10 
numerals and 5 symbols. It was said to 
be very easy to change displays—a point 
that might appeal to those who wanted 
to show the name of their girl friend!

There were several calculators that use 
solar power, but most of them had 
rechargeable batteries. One that didn't 
was the Teal 14-function model. It 
measures only 111 mm by 65 mm by only 
7 mm thick and it runs entirely on solar 
power—so there is no on/off switch.

One of the sensations of the Show was 
the introduction of JVC's Vidstar video 
recorder, which can play up to two hours 
with a cassette. Tape width is Ei-inch, the 
same as Sony's Betamax; but the two sys­
tems are not compatible. Cassette sizes 
are different and whereas the Betamax 
speed is 40 mm/sec, the Vidstar tape 

moves at 33.35 mm/sec. So now we are 
faced with another situation similar to the 
one which has held back quadraphonic 
sound, with two different systems 
backed by opposing groups. RCA, Pana­
sonic, Hitachi and Mitsubishi are backing 
the Vidstar format while Sony, TEAC, 
Pioneer, Aiwa, Zenith and Sanyo will be 
using the Betamax system. What can I 
say?

The trend towards higher powered 
receivers and amplifiers continues with 
Marantz still claiming their Model 2500 
"The World's most Powerful Receiver". 
If it isn't it must come pretty close, as it 
puts out over 330 watts per channel into 
4 ohms! It features provision for a Dolby 
unit and has a built-in scope.

Both Sony and Infinity were showing 
PWM amplifiers, but I was also interested 
in two other possible solutions to the 
problem of obtaining higher efficiency 
with reduced cost. One was the Hitachi 
"Class G" system and the other was 
Soundcraftsmen's "Class H". A "Class G" 
output stage consists of four devices, two 
to handle the positive swings and two to 
handle the negative swings. One pair is 
fed from a low voltage supply and func­

The new Soundcraftsmen 250 watts per channel amplifier, with inbuilt logic to 
increase the output stage supply voltage on signal peaks.
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tions as a low power Class B amplifier, 
but when the signal reaches a certain 
value, it cuts-off and the high power 
stage takes over.

Hitachi claim a considerable saving in 
the power supply and heat sinks and so 
they will use Class G in a range of 
amplifiers and receivers—several of 
which have already been released here. 
A receiver which was demonstrated had 
a rated power of 75 plus 75 watts, but 
it was claimed that it could easily handle 
160 watts per channel on peaks. The top 
of the line Class G amplifier was rated 
at 200 plus 200 watts, with double the 
power available at maximum outputs.

A rather different approach is taken by 
Soundcraftsmen in their Class "H" cir­
cuit. Why "H" I wanted to know: well, 
according to the designer it was chosen 
just because H comes after G—so I sup­
pose we will be seeing a Class I amplifier 
any time now. (Yes, I know about Class 
K ...)

A Class H amplifier uses two power 
supplies with one voltage being about 
two-thirds the other. As the input signal 
increases, a "vari-portional" circuit turns 
on the high voltage supply long before 
the clip point. Thus, the amplifier is 
operating at a lower voltage most of the 
time, reducing power stage dissipation. 
Even under high power conditions, the 
high voltage supply is only on for peaks 
and a sine wave signal will cause the 
second supply to turn on for a fraction 
of the waveform. This was clearly 
demonstrated on a scope and it was pos­
sible to gradually increase the input sig­
nal until the high voltage trace began to 
show a rise too!

The big advantage of this system is that 
there is no switching inside the signal 
path or feedback loop as all the control 
functions are confined to the power sup­
ply. So distortion, slew rate and stability 
is not affected. The amplifier demonstra­
ted had a maximum output of 250 watts 
per channel and it featured LED indica­
tors showing operation of the "vari-
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portional" circuit.
As always, there was an almost bewil­

dering variety of loudspeakers around 
but I will try and pick out the most 
interesting. Koss, for example, in­
troduced three new models, all designed 
on the basis of the theories of Australian 
designers Small and Thiele. One model 
used a passive radiator with a removable 
brass plug, which moved the system 
resonance from 35Hz to 40Hz and gave 
a rise of some 2dB and 60Hz. The second 
model had a 10 inch bass driver, a 41/z 
inch midrange unit and a 1 inch dome 
tweeter while the top model had two 
domes and two midrange speakers. All 
three sounded very smooth with a clean 
but solid bass.

Cerwin-Vega (loud is beautiful) in­
troduced a new system which had a plas­
tic bag filled with an inert gas inside. The 
idea is to increase the apparent capacity 
of the enclosure and so drop the reso­
nant frequency.

A number of Linear Phase loud­
speakers were to be seen, including 
models by Dynaco, Sonic Energy, Tech­
nics plus imports from England—the B & 
W, Leak and KEF versions. The last- 
named was the Model 105 and when I 
read the advance Press reports describ­
ing the method adopted for correct posi­
tioning I was somewhat disturbed. The 
story was that the angled top section 
must be pointed to the listener for best 
results and to that purpose an LED was 
built-in. So if the listener was on the 
beam so to speak, he saw the light. I 
thought, no—we can't go back to the old 
"stereo seat"! But when I went to the 
demonstration, I was pleasantly sur­
prised to find that the horizontal disper­
sion was quite wide, better in fact than 
many so-called wide-angle systems. On 
the other hand, the vertical angle was 
relatively narrow, which means that 
under normal conditions the units are 
adjusted for listeners who are sitting 
down. The bass driver is a 12-inch model 
with a Bextrene cone and at 300Hz it 
crosses over to a 4'/z inch midrange cone 
speaker.

At 2.5kHz, the signal is fed to a 1-inch 
dome.

In order to arrive at a "linear phase" 
the midrange and trable units are set 
back in the now familiar staircase forma­
tion. To be strictly accurate, I must say 
that linear phase is not claimed, it is sta­
ted that "there is minimum inter-unit 
time delay, to provide depth and 
perspective". A subtle difference there.

But what did they sound like? Well, it 
was certainly one of the best demonstra­
tions at the Show. But what impressed 
me more than anything was the definite 
sense of depth, of radiation from the rear, 
although there are no rear facing 
speakers! Uncanny to say the least. 
Unfortunately, I was unable to hear the

The Pioneer M-22 power amplifier, which operates wholly in Class-A. Rated power 
output is 30 watts per channel.

B&W demonstration but I was tol^ it 
was outstanding.

I did manage to hear the latest version 
of the ESS "Transar" Heil system, which 
uses an unusual bass driver. This employs 
a vertical stack of five small plastic 
diaphragms, interconnected by four long 
carbon fibre rods and driven by a more 
or less conventional two-inch voice coil 
and magnet assembly. The system is 
mounted in a large transparent plastic 
tube which in turn is mounted in the 
centre of a large baffle board. One of the 
advantages of this kind of construction 
is that all the associated resonances are 
well outside the crossover frequency, so 
no damping of any kind is required. The 
crossover point is at 1 kHz, where a stan­
dard Heil unit takes over. This is mounted 
near the top of the board and radiation 
from both units is di-polar. The demon­
stration consisted of several musical 
items, but I was especially impressed 
with the reproduction of a cello, which 
all too often sounds as if it was inside the 
loudspeaker box.

Although the Transar system is un­
questionably one of the finest and most

The ESS AMT-1 monitor system, with its 
Heil air-motion driver for midrange and 
treble, and a woofer/passive radiator.

accurate systems I have ever heard, I 
have to admit ESS have a big problem. 
How can two large baffle boards be dis­
guised to make them acceptable for 
domestic use? (I had enough trouble 
with ONE years ago!)

Although many of the audio demon­
strations were excellent, I often found 
myself missing the sense of ambience 
and spaciousness that good quad­
raphonic sound can give. There were 
very few such demonstrations but 
records are still appearing and much 
work is going on behind the scenes. CBS 
were demonstrating the new Scheiber 
and Tate decoders, both of which have 
separations in excess of 35 dB. The for­
mer is a deluxe studio model while the 
Tate unit employs three National 
Semiconductor IC's (types LM 1852 and 
LM 1853) and I understand it is being 
offered to licencees. Results in the SQ 
mode were extremely good but there 
was an amazing sense of location and 
perspective when ordinary stereo 
records were played in the "enhance­
ment" mode.

I was also interested in something 
called the Narrow Band Voice Modula­
tion or NBVM system which was 
invented by Dr. Harris of the University 
of the Pacific. Briefly, NBVM works by 
isolating and down-converting the band 
from 1.5-2.75kHz to 0.25-1.5kHz on 
transmission and re-constituting them at 
the receiver. The system relies on the ob­
served fact that voiced (vowels) and 
unvoiced (consonants) speech sounds 
have a strong tendency to be temporally 
separated and to have separate spectra. 
Because these sounds do not occur at the 
same time, they can occupy the same 
transmission bandwidth without causing 
any significant interference.

In general, unvoiced utterances (con­
sonants) use the band from 1.0kHz to 
3.5kHz and are temporally separated. If 
the band from 1.5 to 3.0kHz is preserved 
and added to a fundamental-like carrier,

30 ELECTRONICS Australia, October, 1977



NAKAMICHI

It is not so very long ago that the name Nakamichi 
first came to the notice of Hi-Fi enthusiasts.

The introduction of the 
Nakamichi TT1000 3 head 
Cassette Deck set entirely new 
standards of performance for a 
cassette recorder. In a similar 
manner the DT550 established 
performance standards previously 
not thought possible in a 
portable cassette deck. 
Dr. Nakamichi’s design 
philosophy was to produce 
equipment which would capture 
and reproduce pure uncoloured 
sound. The same philosophy has 
been applied in the greatly 
extended range of Nakamichi 
hi-fidelity equipment which is 
now available.

Convou
INTERNATIONAL

4 DOWLING STREET 
WOOLLOOMOOLOO 2011 
SYDNEY 358 2088

THE NAKAMICHI RANGE
Nakamichi TT 1000 3 head Cassette 

System
Nakamichi TT 700 3 head Cassette 

System
Nakamichi 600-600B* 2 head Cassette 

System
Nakamichi 610-610B* Control Pre­

amplifier
Nakamichi 620* Power amplifier
Nakamichi 630* FM Tuner Pre­

amplifier
Nakamichi 500 2 head Cassette 

Deck
Nakamichi 410 Pre-amplifier
Nakamichi 420 Power amplifier
Nakamichi DT550 Portable versatile

Cassette System
Nakamichi 350 Portable versatile

Cassette System
Nakamichi 250 Cassette Player
ADS200 & ADS2002 Miniature Hi-Fi 

Loudspeakers
★Combined make up the "System One” 
Rack console.

Plus an extensive range of 
peripheral equipment — 
microphones, digital timers, 
reference pick up phono 
cartridge, headphones etc. 
Only accredited Nakamichi 
dealers (look for the sign 
‘Nakamichi Spoken Here’) 
are provided with the 
Technical Bulletins essential 
to fully understand and 
demonstrate Nakamichi 
equipment. The Nakamichi 
warranty** applies only to 
equipment purchased from 
accredited Nakamichi dealers 
in the country of purchase.

**The Nakamichi warranty 
is transferable subject to the 
equipment being inspected at 
a nominal charge by any 
accredited Nakamichi dealer.

N.S.W.: Convoy Sound Woolloomooloo Showroom 357 2444 • Convoy Sound City Showroom 29 1364 • Instrol Hi-Fi Pty. Ltd. (City) 232 5233 (Eastwood) 85 2726 • 
Milverson Pty. Ltd. (Chatswood) 412 2122 (Parramatta) 635 3588 • Riverina Hi-Fi 938 2663/4* United Radio Distributors Pty. Ltd. 232 3718* Russin Hi-Fi 799 2421 • 
Wroth Centre Hi-Fi (Bathurst) 31 2088 • A.C.T.: Pacific Stereo 95 0695 • VICTORIA: Allans Music (Aust.) Ltd. 63 0451 • Encel Electronics Pty. Ltd. 42 3761 • Instrol Hi-Fi 
(Vic.) Pty. Ltd. (City) 67 5831 (Frankston) 783 7535 • Tivoli Hi-Fi 81 2872 • The Sound Craftsman 509 2444 • Omnisound 24 2428 • E & B Wholesale (Geelong) 9 6616 • 
Shepparton Hi-Fi Centre 21 9006 • QUEENSLAND: John Gipps Sound 36 0080 • Premier Sound (Nth. Rockhampton) 27 4004 • Targa Electronics (Cairns) 53 2715 • 
Russ Adam (Townsville) 71 5618 • TASMANIA: Bel Canto (Hobart) 34 2008 • WEST AUSTRALIA: Audio Distributors 31 5455 • Lesley Leonard 22 4304 • Albert's Hi-Fi 
(3 stores) 25 9993 • SOUTH AUSTRALIA: Blackwood Sound Centre 2781281 • Ern Smith Hi-Fi 51 6351 • Allans Music (Aust.) Pty. Ltd. 223 5533.
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Introducing 
Stanton's new 881S Cartridge 

the Professional calibration standard

Stanton’s 881S Professional Calibration Stan­
dard represents the first in a development of a 
whole new generation of cartridges.

Its whole design concept is based on produc­
ing a cartridge which would have the highest 
possible ability to protect records.

This requires a brand new tip shape ... the 881 
has it... it is the Stereohedron®.

This demands a brand new magnet.. .the 881 
has it...a magnet of an exotic rare earth com­
pound, which, because of its enormous power, is 
far smaller than ordinary magnets. It also is 
positioned closer to the center of rotation for low 
inertia.

This requires a brand new construction princi­
ple ... the 881 has it ... in this instance, it’s an 
improved patented suspension. This new con­
struction principle plus all the features mentioned 
earlier produce a cartridge whose performance 
is beyond compare.

The Calibration Concept was an outgrowth of 
the needs of the recording industry ... for a car­
tridge of sufficient sophistication to be used as a 
primary calibration standard in system checkouts 
for linearity and equalization.

Stanton succeeded in producing such a car­
tridge as is evidenced by the almost universal 
acceptance of calibration standard cartridges by 
engineers, music critics and musicians. Today, 
Stanton has developed the Professional Calibra­
tion Standard, which supersedes all previous 
calibration cartridge products in 
terms of overall excellence.

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

Sole Australian Distributors

__________ MIWMIlLEROYA IIXIDUSTRIESltd
uUUVUUuU Head Office, W.A.: 156 Railway Pde., Leederville 6007. Phone 381 2930.

N.S.W. Office: 100 Walker St., North Sydney. 2060. Phone 922 4037.
VICTORIA Office: 103 Pelham St, Carlton. 3053. Phone 347 7620.

LER194
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Technics 
Isolated Loop’. 
Probably 
the most 
sophisticated 
tape transport 
ever invented! 

Technics tape decks have long 
enjoyed an enviable reputation 
for innovations and high 
performance reliability. Now we 
present the RS-1500US open reel 
deck, the culmination of all our 
tape deck technology.
Featured is what we believe to be 
the most sophisticated tape 
transport system ever invented— 
the ‘Isolated Loop’. This is 
produced by two pinch rollers 
acting upon a single super-large, 
direct-drive capstan, thus isolating 
the loop portion of the tape from 
influences such as the take-up or 
supply reels. The result is that tape 
speed and tension are more accur­
ately controlled: wow and flutter 
rating being 0.018% (WRMS), 
±0.035% (DIN) at 35 cm/s.

The list of innovative features in 
addition to the ‘Isolated Loop’ 
includes direct-drive reel motors; 
aluminium diecast chassis; 
multivibrator pitch control; tape 
tension control; electrobrake; 
separate microphone and 
recording amplifiers; plug-in type 
head assembly and 3-way bias and 
equalization selectors.
The RS-1500US open reel deck is 
just one of the new Pro. Series 
from Technics. Reliable as they 
are precise.

T77.12
AND SERVICE
BYHACO

Technics
hi-fi

Fora National Technics catalogue, please write to:
National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033



Introducing ELCASET! 
World's newest tape format

You want the highest quality sound. Right? You also want 
cassette convenience. Right?
Meet Sony Elcaset, the world’s newest tape format and 
the first to give you both.
It’s simply the nearest thing yet to sound perfection in an 
easy tape package. It’s an entirely new type of cassette and 
player system which moves twice as much tape, twice as 
fast as a standard cassette for a performance that truly 
rivals the best in reel-to-reel.
Always something new from Sony
Our restless search for something better has given the 
world some products that have truly revolutionised sound 
and sight.
And in the case of Elcaset, it’s backed by a consortium of 
Japan’s leading electronics manufacturers.
Much more than a bigger cassette
In developing Elcaset we took the bugs out of the standard 
cassette system. To do so we utilised the superior tape 
transport system of videotape. The tape is actually 
removed from the case for better alignment and tape to 
head contact—3.3 times more per second!
The tape comes with three other dramatic improvements: 
• Reel hub locks to prevent tape spill • Permanent, 
in-place, anti-erase tabs • Another most amazing of all— 
Elcaset tape comes with its own built-in detectors that 
automatically set bias and equalisation and Dolby noise 
reduction.
Tape is freely available, including Sony’s famous double­
coated FeCr.
Elcaset is sensational. Elcaset is a major step forward.

Elcaset is the future of Hi-Fi in tape.
As "Hi-Fi Review’’ said (November 76)
“The format as represented by the EL-7 is an ideal one 
for home use, with obvious performance superiority 
compared with even the best compact cassettes, yet 
without the fiddle of open reel...
... The Elcaset has enormous potential for listeners 
seeking both top quality sound and convenience.’’
And "Electronics Today—International’’ (December 76) 
“The Sony EL-7 was judged to be a very good performer, 
and certainly convinced us that the Elcaset format is a 
welcome introduction to the Hi-Fi field ... the Elcaset 
system is likely to have enormous appeal to critical 
Hi-Fi enthusiasts.”
Main Features: EL-5 Elcaset Deck $795
• Front loading vertical cassette • DC servo motor • Feather 
touch logic controls with optional remote • Dolby* NR System 
• 3 position bias and equalisation selectors • Line mike mixing 
• Soft eject cassette lid • Punch in recording • Optical auto 
shut-off • Timer activator control.

EL-7 Elcaset Deck $1225
• Front loading vertical cassette • DC servo motor for capstan
• Feather touch logic controls with optional remote • Dolby*
NR System • 3 position bias and equalisation selectors • Three 
motors • Three heads • Line mike mixing • Soft eject 
cassette lid • Punch in recording • Optical auto shut-off 
• Timer activator control • Closed loop dual capstan drive

Performance: EL-5 EL-7
Signal to noise: 62db (FeCr) Dolby off 62db FeCr
Frequency response: 25Hz-20kHz (FeCr) 25Hz-22kHz (FeCr)
Wow and flutter: .06% (WRMS) 0.04% (WRMS)
Total Harmonic Distortion: .8% -8%

When someone beats Sony it's always S ON 'Y
gac s 792or Research makes the difference.



HIFI NEWS—continued

the resulting speech, when re-con- 
stituted is still intelligible, although only 
occupying half the bandwidth. In the 
transmission mode, the low frequency 
signals (below 700Hz) are amplified so 
a fundamental-like carrier signal is 
obtained. This is fed through a balanced 
modulator to the output. At the same 
time, the higher frequencies containing 
the vowel sounds are band-limited to 
2.75kHz, inverted and down-converted 
by the balanced modulator and 3.0kHz 
oscillator. The whole process is reversed 
at the receiver. Naturally, distortion is 
quite high by hifi standards but the sys­
tem would appear to have applications 
for CB and AM communications. In the 
case of FM, it could significantly increase 
the carrier deviation to arrive at a higher 
modulation index.

A great many new tape recorders were 
to be seen and it was apparent that the 
majority of new cassette decks are front­
loading. There is also a trend towards 
vertical placement of the cassette— 
Sansui, for example bringing the tape 
heads outside the front panel for con­
venient loading and easy cleaning.

Technics were showing their new 
Elcaset model, the RD-750US, and it is 
claimed that the maximum output level 
(MOL) at 10kHz is almost 15dB higher 
than levels attainable with compact cas­
sette decks, while the frequency re­
sponse extends up to 20kHz. A photo­
sensitive transistor arrangement detects 
the transparent tape leader at the end of 
a reel and activates an oil-damped eject 
mechanism. The deck can take three dif­
ferent kinds of tape: low-noise high out­
put, ferri-chrome and Cr02. The appro­
priate bias and equalisation is selected 
automatically by indentations in the 
Elcaset case, and front panel indicators 
show which kind of tape is being used.

But Technics are not neglecting the 
ordinary cassette deck, and one of the 
new models is the RS-9900US, a semi- 
professional model with three heads, 
Dolby, three-motor drive and a pitch 
control. It comes in two stackable units, 
one for the tape transport and the other 
for the electronics. Other features of this 
"landmark in high fidelity cassette tech­
nology" include a built-in 8kHz test 
oscillator for head alignment, full logic 
control, feather-touch sensor buttons 
and a useful tape timer that indicates how 
much time remains on the cassette. 
Technics also had a sophisticated open­
reel machine using a quartz-locked 
direct-drive DC motor which rotates at 
the low speed of 3.6rpm, for a tape speed 
of 15ips. Because the speed is absolutely 
stable, a strobe ("the world's first") is 
incorporated and a pitch control can vary 
the speed by 6%.

Quartz-lock servo systems are now 
used on a number of single-play turn­
tables, although at the moment prices are

Two views of the new Accutrac + 6, based on the earlier model 4000. Fully program­
mable, it incorporates a very sophisticated record changer.

high. Perhaps the most interesting turn­
table is the new BSR Accutrac Plus 6—an 
even more versatile unit than the original 
Model 4000. It allows a listener to play 
six albums and select the tracks on each 
record, in any sequence. The small hand­
held control unit can adjust the volume 
as well as select the particular record or 
track, but the most ingenious feature of 
the machine is the automatic record 
selection.

A computer activated rotary action 
cylinder spirals up through the platter to 
retrieve each record in sequence and 
then places it gently, very gently on the 
platter. At this time the platter is at rest, 
so there is no friction that might harm the 
record—and note, the records are not 
dropped on the platter! No less than 27 
separate "commands" can be stored at 
a time and the wire-less remote control 
unit is optional as the functions are all 
duplicated by a keyboard on the front of 
the turntable.

Infinity had a prototype of the curi­
ously named "Black Widow" turntable, 
which has a built-in pump so the platter 
is literally floating on a cushion of air. 
Also Audioanalyst were demonstrating 
the new Dynavector arm, a beautifully 
made twin-pivot job that costs over 
$500!

H ighlight of the Show for many people 
was the introduction of Superscope's 
Pianocorder, a remarkable instrument 
that can "play" a piano by using pulses 
recorded on magnetic tape. The story 
really began back in 1904 when one 
Edward Welte invented a player piano 
that really captured the original perform­
ance in an amazing way. He had attached 
to each key a light carbon prong that 
made contact with a tray of mercury, thus 
when the key was depressed, an elec­
trical circuit was made that would 
measure the initial transient and duration. 
Similar devices were attached to the foot 
pedals and these electrical impulses 
were recorded on a paper roll by a kind 
of pen recorder. The tracings were then 
laboriously punched out by hand.

Now, if you thought all that was 
ingenious, wait until you hear about the 
player mechanism. This consisted of a 
wooden box fitted with eighty felt-tipped 
fingers and two feet for the pedals, called 
the Vorsetzer—which means "sitter-in- 
front". And this is what it did—sit in front 
of a piano—any piano—and play. It was 
operated by air suction, controlled by the 
perforations in the roll.

Not only was Welte a remarkably 
talented engineer and musician, but he 
was a showman too. He rented a
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fabulous castle on the Rhine where he 
invited the piano virtuosos, the Great 
Masters of the day to a gourmet vacation 
with a chance to record their genius for 
posterity. Soon Welte was established 
and the artists were full of praise. Said 
Debussy "It is impossible to gain a 
greater perfection of reproduction" and 
similar endorsements were made by 
Glazounoff, Rachmaninoff and many 
others.

So Edward Welte prospered and by 
1927, his catalogue listed no less than 264 
artists performing over 5000 composi­
tions. But this was the peak year and the 
decline in popularity was so fast that the 
last Vorsetzer was made only 5 years 
after. Whether this was due to the grow­
ing popularity of the phonograph and 
radio is not certain, but whatever the 
reason, Vorsetzers fell into disuse and 
rolls gathered dust in attics and 
basements.

Nearly 40 years later, Joseph 
Tushinsky, the dynamic president of 
Superscope, was given a Welte 
catalogue which so aroused his interest 
that he began a hunt for rolls and Vorset­
zers which soon spread to Europe. By 
1968, he had unearthed over 300 rolls and 
spent a small fortune on restoring Vor­
setzers. He had also started the 
"Keyboard Immortal" program two 
years earlier—soon to be heard from sta­
tions all over the country.

When I visited Joseph Tushinsky in 
1970, he had collected 5000 rolls, but this 
has since increased to nearly 18,000 
which are now being put onto tape by 
a digital process. Ordinary cassettes are 
employed and they are inserted into a 
control unit which is mounted near the

«esset NEW NESSEL
PROFESSIONAL SERIES 
15"LOUDSPEAKER

MODEL SL 1502
This speaker is suitable for musical amplifying 
systems, PA, sound reinforcement, discos etc . . .

Voice coil diameter 4"
Magnet structure weighing 9 kilos
Cone resonance 55 Hz
Power handling 1 50 WATTS $ | | 0.00

TRADE ENQUIRIES WELCOME

AVAILABLE FROM
NESSELAUDIO

9 NELLBERN ROAD, MOORABBIN EAST, VIC. 3189. PHONE 95 9510

A view inside the new Superscope Pianocorder. A modern version of the Welte Vor- 
setzer, it plays the piano from cassette tape recordings.

front of a piano. The electrical impulses 
activate a bank of solenoids and relays 
inside (Welte would have been fascina­
ted!). At the CES demonstration, selec­
tions from the Great Masters were 
played along with Ragtime Tunes of the 
Twenties and more. One item consisted 
of a small selection played by a local res­
taurant pianist—mistakes and all!

You see the Pianocorder can not only 
play recorded programs, but it can 
record as well, playing back note for note 
exactly as in the original. So it will be of 
great value to students. Price of a 
complete installation here will vary from 

$1300 to $1600, depending on the type 
of piano. The price includes 100 tapes. 
As the adverts put it "Let Rachmaninoff 
play on Your Piano" or words to that 
effect. I must admit I find it very pleasing 
that the very technology that over­
whelmed Welte all those years ago is 
now helping to make his genius known 
to millions.

This year, more than twenty-one com­
panies from Britain were represented at 
the Show, most of them under the aegis 
of the Federation of British Audio. Good­
mans returned to this market after an 
absence of more than ten years and so 
have Leak-Wharfedale who are both in 
the Rank group.

Most of these exhibitors were showing 
what we call "high-end" products. For 
example, there were several elaborate 
turntables carrying price tags of over 
$1000! Leeson had a range of loud­
speakers but their uniquely styled FM 
tuner was attracting most attention. 
Among its features is a LED "tuning 
array" and an optional crystal controlled 
frequency meter. Monogram had 3 
amplifiers which use a switching circuit 
to change models from Class A to AB and 
then B.

Monitor also had a range of loud­
speakers plus a novel turntable which has 
a binary readout. H.H.Electronics were 
showing a 500 watt amplifier—which 
means it can put out 1 kilowatt of power! 
Nothing unusual about that, nowadays, 
but this unit only weighs in at 45 lbs, so 
it can be used on location.

As mentioned earlier, Leak have a 
"linear phase" loudspeaker. Wharfe- 
dale's designs are more conventional, 
although some models feature a higher 
than average efficiency.

Companies like Decca, Quad, KEF,
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A new compact loudspeaker system and 
high performance FM stereo tuner, both 
from the UK firm Leeson Systems.

Connoisseur, B&W and Tannoy are very 
well known in the US (and Canada) and 
I have no doubt that they will continue 
to prosper. So will the other firms if they 
can provide a range of well-engineered 
(and styled) products which are distinc­
tive enough to be considered as genuine 
alternatives to those generally available 
this side of the Atlantic. In other words, 
buying products from Japan, Taiwan or 
elsewhere and putting British labels on 
them will be doomed to failure.

IN BRIEF. Hitachi are experimenting with 
a Hall-effect semiconductor tape head 
... Yamaha have a Class A amplifier rated 
at 30 plus 30 watts, a switch converts the 
output to Class B when the power jumps 
to 120 watts per channel. The Pioneer 
U-24 amplifier is also Class A with an out­
put of 30 watts per channel; it has no 
Class B switch ... A French company, 
Setton, were demonstrating an elaborate 
tuner-control unit with unique throttle 
controls, quartz frequency meter, digital 
frequency readout etc., etc., and styled 
by Cardin—all for $3,500! ... And how 
about the "Sonic Stimulator", which con­
sists of a transducer of sorts in a box hav­
ing several flexible plastic outlet tubes 
connected to suction cups. These are 
"placed on your body anywhere you 
wish to feel the message. The Beatles on 
your back, Bartok on your belly..." I did 
not get around to hearing one of these 
gadgets—which is probably as well. My 
favourite composer is Bach. ®

-that's where the money is!
Stott’s course is totally comprehensive — and includes both sophisticated 
electronic equipment and project materials you need to gain a thorough 

understanding of servicing techniques.
Divided into three self-contained sections, the course covers:

Part 1 — Introduction to Electronics (theory and practice)
Part 2 — Monochrome Television Receivers

Part 3 — Colour Television, including processing circuitry, service 
techniques, fault tracing and trouble shooting techniques.

Like all Stott’s courses, you work with your own instructor who is an expert in 
this exciting and rewarding field, at your own pace, in your own home. 

If you are a beginner, Stott's will teach you everything you need to know 
concerning television principles and.receiver circuitry.

If you are already working in the field, or have completed some studies in 
electronics, you may be eligible to enter the course at an advanced stage. 
Whether your aim is to enter the TV service industry or whether you wish to 
gain a thorough understanding of television theory and servicing as an aid to 

sales experience, this is the course which will help you make it!
Other electronics courses offered by Stott's include: 

Digital Electronics — AM Radio Receivers — 
Radio for Amateurs — Amateur Operator’s Certificate

Stotts £
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details of the following courses:

(please PRINT)

Stott’s undertake that no sales counsellor will visit
Mr., Mrs., Miss Age

Address

159 Flinders Lane, Melbourne, 3000. Tel: 63 5583
383 George Street, Sydney, 2000. Tel: 29 2445
290 Adelaide Street, Brisbane, 4000. Tel: 311627

_______________________________________ Postcode____________

66 King William St., Kent Town, S.A., 5067. Tel: 42 5798
89 St. George's Terrace, Perth, 6000. Tel: 22 5481
P.O. Box 3396, Singapore 1

ELECTRONICS Australia, October, 1977 35



Uncompromised stereo/quadriphony 

-Undeniably Shure.

MODEL M24H
STEREO + 

QUADRIPHONIC 
CARTRIDGE

■ ■ -T

The new Shure M24H Cartrtidge offers audiophiles the best of both worlds: It 
is the only cartridge on the market that does not comprise stereo reproduc­
tion to add discreet quadriphonic capability. It eliminates the need to change 
cartridges every time you change record formats! This remarkable perfor­
mance is achieved at only 1 to 1V2 grams tracking force — comparable to that 
of the most expensive conventional stereo cartridges. Other M24H features 
include the lowest effective stylus mass (0.39 mg) in quadriphony, a hyper­
bolic stylus tip design, an exclusive “Dynetic® X” exotic high-energy mag­
netic assembly, and a rising frequency response in the supersonic carrier 
band frequencies that is optimized for both stereo and quadriphonic re-crea­
tion. If you are considering adding CD-4 capability, but intend to continue 
playing your stereo library, this is the ONE cartridge for you.

Distributed in Australia by
AUDIO ENGINEERS PTY. LTD.
342 Kent Street, Sydney, write tor catalogue.

AUDIO ENGINEERS (Vic.) 
2A Hill Street, 
THORNBURY. 3071. Vic.

AUDIO ENGINEERS (Qld.) P/L 
51a Castlemaine Street, 
MILTON. 4064. Qld.

ATHOL M. HILL PTY. LTD. 
33-35 Wittenoom Street, 
EAST PERTH. 6000. W.A.
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HIFI REVIEWS

Technics SU-8600 
stereo amplifier
Previously Technics have been prominent with high performance turn­
tables and cassette decks. Now they are moving to gain more 
prominence with amplifiers and receivers. A recent release is the Tech­
nics SU-86OO, a stereo amplifier with plenty of operating facilities and 
a rated power output of 76 watts per channel into eight ohm loads.

Styling of the Technics SU-8600 stereo 
amplifier follows the recent trends to 
produce domestic high fidelity equip­
ment which looks as though it might be 
intended for "professional" use. This is 
implied by the sombre charcoal panel, 
rugged handles and slots for rack mount­
ing-

In this reviewer's opinion, these fea­
tures are merely sales gimmicks which 
tend to detract from an otherwise 
excellent product. Some of the more 
worthwhile features are the precision 
multi-step volume control, facilities for 
recording and dubbing with two cassette 
or tape decks, and the high and low 
filters which have a realistic slope of 
12dB/octave.

In other respects the control and input 
and output facilities are fairly standard, 
and comparable with those on other 
middle of the range amplifiers. The unit 
is fitted with a three-core mains flex and 
three-pin mains plug to suit Australian 
conditions.

All the controls operate smoothly and 

positively although legibility of the front 
panel markings is poor, especially in sub­
dued lighting.

The tone control potentiometers each 
have eleven detents which enable easy 
resettability. The balance control poten­
tiometer also has a detent to mark the 
central setting.

The large volume control knob and its 
associated precision dual ganged poten­
tiometer are very similar to that on the 
Pioneer stereo amplifier reviewed in 
these pages recently. The control has 26 
detents which give a total control range 
of 60dB. The calibrations on the control 
are very accurate, as is the tracking be­
tween channels.

We approved of the high and low 
filters which have a rolloff of 12dB/oc- 
tave, instead of the more usual and 
almost useless 6dB/octave found on 
many other amplifiers. The 3dB point for 
the low filter is 30Hz, while the cor­
responding breakpoint of the high filter 
is at 8kHz. This latter figure may seem 
rather low in the audio spectrum but if 

it was any higher many older listeners 
would be hard-pressed to notice any 
effect.

Internal layout of the SU-8600 is neat 
and relatively uncluttered. The mains 
fuse can be easily changed while the 
loudspeaker protection fuses are on the 
rear panel, housed in a clear plastic 
box.

The power supply employs a large 
transformer fitted with a copper strap to 
reduce flux leakage. The main bridge 
rectifier is mounted on the main PC 
board and looks like a TO-3 power tran­
sistor. The main filter capacitors are also 
mounted on the PCB, even though they 
are very high in value. Both are 15000uF 
with 55V rating.

We were a little surprised at the con­
nections to the output power transistors. 
Instead of using transistor sockets, the 
transistors appear to be assembled into 
the heatsinks and connections made via 
small PCBs and interconnecting leads. 
There may be technical advantages in 
this method but it would appear to make 
output transistor replacement a com­
plicated procedure.

A relay is employed for muting at 
switch-on and switch-off, and presum­
ably also for protection of the power 
amplifiers and loudspeakers.

We did not have access to the circuit 
diagram at the time of writing this review 
so we are unable to give much detail. All 
the circuitry appears to use discrete com­
ponents, with the exception of the dual 
differential transistors in the input stages 
of the power amplifiers. Dual differential 
transistors are used to eliminate the 
necessity to adjust output offset voltages 
and also to minimise the effects of tem­
perature on this parameter.

We began the performance testing 
with a one-hour pre-conditioning with 
the amplifier delivering 30% of rated 
power into 8-ohm loads. Under these 
stringent conditions the output transis­
tors rose to 75 degrees Celsius (case tem-
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Rely on Lenco,
if you can’t be at the concert hall.

Swiss engineered to reproduce 
the music the way you want to 
hear it. The way it was played. 
Lenco. Precision equipment for 
the discerning enthusiast. And 
the next best thing to being 
where the music was.

The Lenco R50
One of an excellent range of 
amplifiers, tuners and receivers 
... including the T30 AM/FM 
stereo tuner, the A50 stereo 
amplifier and the R25 receiver. 
The Lenco R50 is designed and 
engineered to provide AM/FM 
reception and beautiful quality 
stereo amplification in one unit. Power: 40w x 40w RMS at 8 ohm. Frequency: 10-40,000 Hz.FM sensitivity: 1.8 mV.Stereo separation: 40 dB.Weight: 13 Kg.Size: 490 x 132 x 320 mm.

The Lenco C2003
A cassette deck to satisfy even 
a music pro. Swiss engineered 
3 head 2 capstan direct drive. 
Modern design and a host of 
advanced technical features to 
make a concert hall of your HiFi 
room.

The Lenco L-833DD
The first direct-drive turntable 
with contactless high-frequency 
auto-stop. Atop ranking, HiFi 
turntable. Gimbal-suspended 
tone-arm with excellent geo­
metry. High-frequency electronic 
auto-stop switches off the turn­
table and lifts tone-arm. Simply 
superb. The L-830 has all the 
same excellent features except 
the high-frequency auto-stop.

Distributed by

PHQTIMPQRT
MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY

For descriptive literature, send a 30c stamp to Qualitron Industries Division of Photimport (Australia) Pty. Ltd.
Head Office: 69 Nicholson Street, East Brunswick, Victoria, 3057, Australia. Phone: 3806922 pa3zl
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perature) which indicate that the 
transistors have adequate heatsinks. The 
top of the amplifier does become quite 
hot during this test, but not hot enough 
to burn the unsuspecting operator.

During normal operation the amplifier 
and its heatsinks are quite cool.

Maximum power tests at just before 
the onset of clipping yielded the follow­
ing results: into 16 ohms, 52.5 watts with 
one channel and 50 watts per channel 
with both driven; into 8 ohms, 84 watts 
with one channel and 80 watts per chan­
nel with both driven and into 4 ohms, 116 
watts with one channel and 100 watts per 
channel with both driven.

Notice that there is little difference 
between the figures for single channel 
and dual channel operation. This indi­
cates a well-regulated power supply.

Rated distortion is quoted as 0.08% at 
full power and 0.02% at half power at 
1kHz. We can confirm that distortion was 
less than 0.08% over the range 20Hz to 
20kHz at full power and considerably 
less than 0.08% at lower powers.

Frequency response of the SU-8600 
checked out at between 15Hz and 20kHz 
at the —1dB points with the tone controls 
out of circuit (by means of the defeat 
switch). Separation between channels 
with respect to full power was 44dB at 
10kHz, 54dB at 1kHz and 63dB at 100Hz. 
These figures were taken with a 4.7k 
resistor loading the undriven channel 
input.

Tests of stability with values of capaci­
tance up to 1uF shunting the load 
revealed no problems. Nor was there 
evidence of transient intermodulation 
distortion. Nor were there any problems 
with RF or mains interference.

Phono signal-to-noise ratio was 72dB 
unweighted with respect to full power 
and an input signal of 10mV at 1kHz, with 
a typical cartridge connected. Auxiliary 
and tuner inputs yielded a S/N ratio of 
85dB unweighted with a 4.7k input load.

As you can see, it is very quiet.
Phono sensitivity is quoted as 2 milli­

volts for full power but we measured it 

at 3mV, a figure which is entirely 
adequate for a high power amplifier. 
Phono overload is 190mV at 1kHz, and 
RIAA equalisation is within 0.4dB over 
the range 20Hz to 20kHz, as specified.

Just as there was nothing to fault during 
our measurements, so the same can be 
said of the listening tests.The SU-8600 is 
very quiet, has plenty of power and gives 

every impression of being a very reliable 
and satisfying performer.

Recommended retail price of Technics 
SU-8600 is $499. Further information can 
be obtained from high fidelity retailers 
throughout Australia, or from the Aus­
tralian distributors for Technics, Haco 
Distributing Agencies Pty Ltd, 57 Anzac 
Parade, Kensington, NSW 2033. (L.D.S.)
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WHY TAKE RISKS ? 
Buy from DICK SMITH 
TheCB EXPERT!

Who is Dick Smith? He's Australia's CB expert! He's been selling CB longer 
than most of the 'backyarders' put together. He started a highly 
successful car radio business 8 years ago, which was the 
foundation of the famous electronics business which 
bears his name. He's sold more CB than anyone 
else and really is a name you can trust when 
you buy your CB radio!!! J B

Dick backs all his sets 
with service & spare 

> parts.

156 cm

SUPER 
POWER 

PUSHER

‘scoop £ 
PURCHASE 
t HY-GMN

We also stock a full 
range of MIDLAND 
CB rigs.

This set is fully
L licensable- you can b obtain your license 
' RIGHT NOW from 

the P&T Dept.

RfGAIN - WtUUf

IL

FA

FINE tone
*______  LSB '

ÏSBÏM

Of the 10 SSB CB -----------------------------
transceivers reviewed in "CB Australia" magazine, June '77, 
only two stood out. Here's what the reviewer, Roger Harrison,
said about the Hy-Gain V..
design & operation
the units.. .. 
informative

.. outstanding in functional
the controls had the best feel of all

good, clear sound handbook is very

criticism on this unit!
Cat. D-1704..............

" In fact he didn't have one point of

This unit was*310.00 Q7Q
DICK S PRICE ONLY > ZI

501
$279.50

MOBILE ANTENNAS 
WHITE KNIGHT HELICAL
SECOND GENERATION HELICALS: 
Everyone knows the original isn't always the 
best . . . The right time to buy is when the 
second version is out — time for all the bugs 
to have been ironed out! Our D-4076 helical 
has all the bugs ironed out. You'll go a long 
way to get a better one. Super power pusher!

WHITE KNIGHT-TOP LOADED
TOP LOADED — they work as 
effectively as they look: FANTASTIC!
Ask an expert — he’ll tell you how efficient 
top loading is. And they look good, too —
white f'glass with stainless steel matching stub. 
The ideal antenna for all mobiles.
Cat. D 4452 . . $29.50

Cat D 4076 $29.00

ALSO AVAILABLE IN TWIN TRUCKERS 
VERSION — complete with mirror mount & 
co-phase harness. Cat D-4454 only $49.50

DICK SMITH 
ELECTRONICS 
GROUP

WE HAVE DEALERS ACROSS 
AUSTRALIA PHONE YOUR 
NEAREST STORE FOR THE 
DEALER CLOSEST TO YOU.

POSTAGE/PACKING CHARGES

ï

VISIT YOUR NEAREST STORE: 
SYDNEY - 125 York St, Ph. 29 1126 
BANKSTOWN - 361 Hume Hwy Ph. 709 6600 
GORE HILL - 162 Pacific Hwy. Ph. 439 5311 
MELBOURNE - 656 Bridge Rd, Richmond. Ph. 42 1614
BRISBANE - 166 Logan Rd, Buranda Ph. 391 6233 
MAIL ORDERS: P.O. Box 747 Crows Nest. N.S.W. 2065.

ORDER VALUE

AND NOW OUR NEW STORE AT PARRAMATTA: 30 GROSE ST - Ph. 683-1133

$5 
$10 
$25 
$50

$100

$9 99
$24 99

- $49 99
$99 99

CHARGE 
$1 00 
$2 00 
$3 00 
$4 00 
$5 50



The Australian

(B StEHE
18-channel rigs are on the way!

tograph, with the deluxe model Wasp 
carrying a separate RF gain control, delta 
tune switch, a combination automatic 
noise limiter/noise blanker switch, and 
digital LED channel indication.

The advanced Hornet is the first 
AM/SSB 18-channel rig to be designed 
specifically for the Australian consumer. 
Features of this set include: LED channel 
indication; noise blanker switch; auto­
matic noise limiter control; and separate 
volume and squelch controls. A Tx lamp 
lights up when transmitting.

All four rigs are designed to meet Aus­
tralian specification RB249. Prices will be 
$119 for the Bumble Bee; $169 for the 
Wasp; $299.50 for the Hornet; and 
$349.50 for the Scorpion.

The first 18-channel CB rigs designed 
to meet Australian specifications will be 
available shortly from Dick Smith Elec­
tronics Pty Ltd.

First off the rank will be the Midland 
Model 77A-857 (pictured above), a high 
quality AM rig that will be supplied 
complete with microphone, mounting 
bracket and manual. Features of this 
model are: delta tune; an advanced noise 
limiting circuit that can be switched in for 
optimum reception; a built-in signal level 
and RF power meter; and facilities to 
connect an external public address 
speaker.

The Model 77A-857 will sell for 
$139.50, subject to changes in duty and 
sales tax rates.

Also about to be released by Dick 
Smith Electronics are the three new 
models pictured at right. They are:
• the Dick Smith "Bumble Bee", an 

economy 18-channel AM rig;
• the Dick Smith "Wasp", an 18-channel 

AM mobile rig; and
• the Dick Smith "Hornet", ar. 18- 

channel AM/SSB mobile.
An 18-channel AM/SSB base station-

the Dick Smith "Scorpion" will be
released at about the same time.

All the rigs feature European-style
black matte finish. Main features of the
AM rigs can be seen from the pho-
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The Australian(B scene
CB Questions and Answers
Q: CB antennas are often not all that 
different to a car radio aerial: a metal 
rod, but made to a particular length and 
with a loading coil to make up elec­
trically what it lacks physically. Seeing 
the price of them, isn't somebody get­
ting ripped off?
A: It is one thing to dismiss an antenna 
as just a length of metal rod with a load­
ing coil attached; it is quite another to 
manufacture, package and market one. 
The fact is that CB equipment has to sell 
in a very highly competitive market and 
if it was possible for someone to under­
sell their competitors with a product of 
equal quality, they'd be in there taking 
advantage of the situation!
Q: According to the textbooks, the 
impedance of a quarter-wave antenna 
mounted on a car, etc, is about 35 ohms. 
Jf the length is increased, the 
impedance at the feed point rises. At 
what length does the impedance equal 
52 ohms for, say, a %-inch diameter rod? 
Does the reactance so created have to 
be cancelled with a series capacitor?
A: We have never been through the exer­
cise in our lab. of designing, building and 
installing a ’/x-wave whip for use on a car, 
so we can't speak from first-hand 
experience. However, you will find other 
textbooks that point out that a metal car 
body makes an imperfect "ground 
plane" at 27MHz, even if the antenna is 
mounted in the best spot-right in the 
middle of the metal roof. The whip may 
therefore have to be made rather longer 
than anticipated for resonance, so that 
the feedpoint tends, in effect, to be tap­
ped part way down the ground plane. 
Under these conditions, the input 
impedance is likely to be up around 40 
ohms anyway, which may be accepted 
as a good enough match for a nominal 
50-ohm system.

Because of considerations like these, 
it is difficult to work strictly from a text­
book and resource really has to be made 
to empirical methods which will show up 
what sort of compromises are appro­
priate for different positions on different 
vehicles—including semitrailer prime 
movers, which often have cabin tops 
made of fibreglass: no ground plane 
effect at all!

A couple of other points should be 
made: whips 9ft long are normally too 
long for vehicular rooftop mounting and,

if used at all, they are more commonly 
attached to a bumper bar, putting up 
with the less effective "ground".

Faced with this, an obvious alternative 
is to settle for a shorter vertical whip with 
a bottom-end coil (using your words) "to 
make up electrically what it lacks physi­
cally". But, when this is done, it becomes 
possible to arrange the coil so that it 
provides a DC earth for the rod and also 
a tapping point which can be carefully 
selected to give an impedance at 
resonance of very close to 50 ohms.

Q: Could I use a 75-ohm line matched 
to a 75-ohm antenna?

A. A properly adjusted 75-ohm system 
would probably be nearer the mark than 
many maladjusted and makeshift sys­
tems that are currently in use. But why 
aim at the wrong figure? Virtually all CB 
equipment assumes a 50-ohm antenna 
connection and this is what you should 
be working towards.

Q: Could I use a quarter-wave antenna 
(35 ohms) with a 52-ohm feedline also 
a quarter-wave long (allowing for 
velocity factor) to give an impedance at 
the transmitter end of the feedline of 
75 ohms?

A: You have apparently been studying 
amateur radio or other textbooks, as in 
fact amateur station operators often 
resort to this sort of thing to achieve 
proper matching. A quarter-wave section 
of cable will certainly act as a transforner 
at 27MHz, although you have to arrange 
for the cable to be an accurate quarter 
wave. But again the question: why go to 
so much trouble to achieve a wrong 
value? In general terms, a transceiver 
designed to work into 50 ohms will be 
no more efficient with a load of 75 ohms 
than with one of 35 ohms, so you would 
have gained nothing.

Q: Would either of the foregoing 
ideas cause a drop in receiver perfor­
mance due to the mismatch between 
the feedline impedance and that of the 
receiver input stage?
A: We doubt whether, in practice, you 
would notice any difference at all in the 
receiver performance.

Q: What are the chances of destroying 
the transmitter output stage if the 
antenna and/or feedline are not of the 
right impedance?

A: If you mean by this question an 
antenna system which measures 70 ohms 
at resonance in the CB band, instead of 
50 ohms, we would be very surprised if 
an output stage was adversely affected. 
However, your question merely says 
"not of the right impedance" and that 
could mean anything. We have seen CB 
transmitters operated without load and 
into a variety of antennas and stray bits 
of wire, without damage. But that doesn't 
mean that it's safe to do and, from what 
we hear, "blown up" output transistors 
are a common cause of transceiver 
failure. Certainly, most manuals stress the 
need for an approved 50-ohm antenna 
system and some distributors specifically 
exclude the RF output stage(s) from their 
warranty because the warning is often 
not heeded. In one sentence, therefore, 
the risk factor may not be high but it is 
certainly real.

CB! op*
RADIO!
• Xtal XCB 12 AM with 2 channel scan $129.00 
• Xtal XCB7AM 23 channel with delta tune $175.00 
• Granada 240 V AC Base Station with SWR

meter $169.00
• Royce AM—Here at last. A top seller in the USA. 

Limited supply $129.00
• Cougar Deluxe AM. Everybody's favourite.

With built in SWR Bridge $139.00
• American Electronics—SPIRIT $79.00
• Tram Diamond 40 Super Deluxe AM 

$149.00
SSB TRANSCEIVERS

• Gemtronics 2325 $199.00
• Kraco 2340. Sought after unit $219.00
• Super Panther. With digital read out $245.00
• Panther. Collector's item $259.00
• Pearce Simpson Cheetah. Top line SSB $295.00 
• Bengal Base Station 240 V AC $325.00
• Kraco Base Station $299.00

ANTENNAS
14 Wave Ground Plane Base Station $35.00 
W Wave 3-8 DB Gain Vertical Base Station $48.00

Mobile CB AM/EM Motorized c/with rear ext. cables, 
splitter switch. Top loaded for maximum radiation yet 
looks like car antenna. $55.00
Lock down type also available S35.00
Large range Helicals, Gutter Grips. Magnetic Base, Twin 
Trucker and Boot Mount Antennas. SWR Meters. Co-ax 
Plugs etc.

JUST LANDED DELUXE NOISE FILTER SUPRESSION KIT «19.95 

MAIL ORDERS WELCOME

HAWTHORN 
COMMUNICATIONS CENTRE

549 BURWOOD ROAD. HAWTHORN. VIC. 3122 
TEL: 818-7330
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CITIZENS BAND ANTENNAS
QUALITY SCALAR ANTENNAS ARE 

DESIGNED AND MANUFACTURED IN AUSTRALIA

MOBILE,MARINE,
BASE STATION
Scalar Citizen Band Whip Antennas are de­
signed to provide efficient performance with 
reduced length. Either helical, centre or top 
loading on fibreglass rods. They are available 
for vehicle or marine installations on standard, 
or marine base, or for gutter or for trunk lid 
mounting.

AB COE

TYPES ILLUSTRATED

A) CB 1220 42” Centre Loaded.

B) CB 1120 30” Centre Loaded.

C)CB 1420 60” Helical.

□) CB 1520 60” Helical/Sector/ 
Top Loaded.

E) CB 1320 60” Centre Loaded.

A WIDE RANGE OF SCALAR CB ANTENNAS (FROM 30” TO 108” LONG) AND ACCESSSORIES ARE 
AVAILABLE FROM LEADING RETAILERS AND DISTRIBUTORS THROUGHOUT AUSTRALIA.

TRADE ENQUIRIES WELCOME

SCALAR INDUSTRIES PTY. LTD
COMMUNICATION ANTENNA ENGINEERS.

18 SHELLEY AVENUE, KILSYTH, VICTORIA, 3137.
TELEPHONE: 725-9677. Cables: Welkin. Telex: AA 34341

N S W 20 THE STRAND. PENSHURST. 2222. Telephone: 570-1392 
01 0. (STD 07) 371-5677. WA. (STD 092) 57-1555. SA. (STD 08) 42-6666

ELECTRO CRAFT PTY. LTD.
Distributors of Belling Lee. Channel Master, Ecraft. Hills. HI.Q, Lab Gear. Kingray. Matchmaster. Largest Tension rOOne
range of aerial equipment in Sydney lr-r»

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMEJNT AND ACCESSORIES 
WHOLESALE, TRADE AND RETAIL SUPPLIED.
NEW FROM ECRAFT A range of Medium & High gain R.F. DIS­
TRIBUTION Amplifiers, suitable for all TV & FM Radio transmissions 
within the VHF & UHF Bands 1 to V.
APPLICATION Suitable for small home unit, showroom or household 
type installations D16 & D25 amplifiers have good signal to noise ratio 
As such this makes them suitable as a booster in semi-fringe or fringe 
areas.
1 75.D16 16 dB gain $45.90 1.75 D25 25 dB gain $53.55

All type coaxial cables in stock from 30c per yd 50 ohm— 75 ohm

HILLS ANTENNAS CH's $
CA16 High gain phased array Multi 44 36
215/2710 8 EL Multi 24 42

2010/2710 Airways Multi 56 26
E.F.C.1 75 ohm for colour Multi 31.43
E.F.C.2 75 ohm for colour Multi 41 70
E F.C.3/24 75 ohm for colour Multi 60 64
E.F.C 4/24 75 ohm for colour . Multi 76 30

4 & 5A 31 47

CHANNEL MASTER
3110 2 EL CoIoray.......................... t2 to 1 1 27 96
3111 6 EL Super CoIoray Multi 41 98
315 2 EL City VEE 0 to 11 1 5.68
3fi1 5A Multi 43.64
3614A Multi 54 69
3613A 1 7 EL Crossfire Multi 68 17
3612A 21 EL Crossfire Multi 78 54
3610A 24 EL Crossfire Multi 99 84
361 7A 28 EL Crossfire Multi 125 73

HILLS FM ANTENNAS
FM 1 300 ohm ....................  .............. 9 39
FM3 75 ohm ..................................... 18.27
CHANNEL MASTER FM ANTENNAS
700 FM 8 EL 300 ohm 19.68
200 FM 2 EL 300 ohm 8 31
MATCHMASTER FM ANTENNAS

300 ohm ............................. 11.95
FMG/2 300 ohm ....................18.30
FMG/6 Fringe area 300 ohm 40.93

COBRA 132 $350.00 am/SSB
Delta Tune P.A. Extension Speaker Facility. 
Illuminated Channel Indicator and Metre R F 
MIC Gam Control N B Switch Auto Noise 
Limiter Sensitivity: AM 0 5uV or better. SSB 
0.25uV or better Selectivity: 6dB at 4kHz, 
50dB at 20kHz, 6dB at 2.2kHz, 60dB at 5kHz

Audio Output: 3.5 watts typical

THECOBRA26 $120.00
The Cobra 26 is called "The Performance Radio” because professional drivers prefer 
the 26 s top rated features and performance. Just check this list: Switchable noise 
limiting (ANL). RF gain control. Delta Tune, illuminated Power/S meter, adjustable 
squelch, PA output, detachable dynamic mike and much more.
The Cobra 26 operates at maximum légal power and critical sensitivities. What it really 
means to you is more enjoyable use of your CB operation. See for yourself why the 
Cobra 26 is the standard of comparison in the Citizens Band two-way radio industry.
No matter what the conditions, the Cobra 26 punches through loud and dear.

A big voice in a small package. The Cobra 19M $110.00.
If you've ever heard a Cobra 26. you'll know it's hard to believe all that talk-power is legal. Cobra 
found the way to make their radios really talk and still obey the rules. Now you can talk just as loud 
and far with a smaller package Cobra 19M is thin and narrow enough to mount convemently >n 
any car. even the latest subcompacts And the 1 9M has other features you'd expect from a Cobra, 
such as a plug-m dynamic mike, external speaker jack, and now. even an illuminated RF/signals 
metre The Cobra 19M has the same receiver sensitivity and selectivity as its big brother Cobra zo 
It has an efficient automatic noise limiter too. you'll hear clearly in the heart of heavy traffic. Dimensions 
IV?" H x 5’/8" W x 8" D Power Output Factory adjusted to 4 watts legal maximum. Modulation 
100%. Sensitivity Less than 1 OuV for 10dB (S + N)/N. Selectivity dB-6dB at 4kHz. 40dB at 20kHz
I mage Rejection:—30dB IF Rejection—80dB Audio Output: 2.5 watts into 8 ohms. 

CB AERIALS ASIC. 5ft Fibreglass vertical helical whip aerial with base (Guard Mount) 
complete with 12ft cable & plug $26.73. 
5ft Helical home base aerial for mast mounting $33. 
CB2600 Gutter Clamp aerial complete with lead & plug $20.70.

ALL TYPES OF HARDWARE IN STOCK Wall Brackets, Chimney Mounts, J Brackets, 
Guy Rings & Guy Wire Masts from 8ft to 50ft ETC

ELECTRONICS Australia, October, 1977 43



Convert your CB 
into a base^ZN 
station TàiwM

Putting in a 
Plug for TV.

sideL
CB

Power your rig direct from mains electricity 
with an SEC approved power supply.
These small portable units provide a factory-set 
13.8V DC regulated output for maximum 
transmitting power.
High performance integrated circuitry 
guarantees clean, hum-free reception.
Quick-connect terminals facilitate rapid 
changeover from static-mobile-static operation.

EElec CB radio
power supplies

ELECTROPAK 
PS352

ForELECTRDPP^ - CB Radios 
_____ _ un fn q Waup to 5 Watts

Rating

1.8 Amp peak capability. Automatic overload protection.
1.0 Amp continuous output. Size: 140 x 80 x 133mm

SIDEBAND 4 
PS353

SIDE E 1BHWP1 For CB
CB

Radios up
to 15 Watts 
Rating

4 Amp peak capability. Automatic overload protection.
2 Amp continuous output. Size: 140 x 80 x.133mm

See them at your local CB Store or write to
A&R Electronic Equipment Co. Pty. Ltd. for further details

A+R ELECTRONIC EQUIPMENT CO. PTY. LTD.
A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP

SALES OFFICES VICTORIA 89 0661 
NSW 78 0281

30 Lexton Road.Box Hill.Vic .3128 s aust 51 69bi

Australia. Telex 32286 austLAbiD5sooM2I

znx
SOANAR 
GROUP

At last we have the opportunity of putting in a plug for 
ourselves. On television yet! It’s our brand new 75 ohm 
Coaxial TV antenna outlet socket (P/N C27-24). 
Completely re-styled and attractively finished, the all-new 
ACME TV Plug is the simplest of all to install. Provision 
is made for either back entry or side 
entry of the cable and you don’t have 
to solder either! You'll be pleasantly 
surprised at the ingenuity of 
ACME’S new TV Plug and likewise 
with price.

Standard socket 
to accept Push-on 
type co-axial plug.

, P/N C27-24

Attractive, strong, 
high-impact 
resistant poly 
carbonate cover.

Surface mounting.

Easy crimp 
connection, no 
need to solder.

Suitable for 
terminating foil 
and braided shield 
cables.

HLJL_— Knock-out 
provided for 

I external cable
entry.

Ask for the ACME 75 ohm Coaxial TV antenna 
socket at all leading suppliers or contact 

the ACME office or agent in your State for further 
information.

ACME ENGINEERING CO. PTY. LTD.
2-18 Canterbury Rd., Kilsyth, VIC. 3137. 
Ph. 729 6211
N.S.W. 
A.C.T.
QLD.

S.A.
W.A.
TAS.

Ph. 648 4638
Ph. 95 9138
Ph. 58 2011 (Brisbane)
Ph. 71 4131 (Townsville)
Ph. 51 4422 (Cairns)
Ph. 74 1162
Ph. 28 1022
Ph. 34 2811 (Hobart)
Ph. 31 5545 (Launceston)

«
ACME 1293
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(B SCENE Lafayette)) 
27MHz

CB Powermate with 
overload protection

Since we described this useful CB accessory in January 1977, quite 
a few have been built. Now we have modified it to incorporate simple 
short-circuit protection. The CB Powermate delivers a nominal 1 3.6V 
at 1.5 amps or more, enough to run most CB sets with an output rating 
of 5 watts.

by LEO SIMPSON

Our original circuit published in 
January 1977 was deliberately made as 
simple as possible to keep cost to a 
minimum and to make it easy to build. 
Short-circuit protection was thought to 
be unnecessary because the prototype 
was reasonably able to tolerate brief 
short circuits and in any case, most CB 
sets have at least one fuse in their supply 
lines.

Nevertheless, a number of construc­
tors have managed to damage their 
Powermates by shorting the output. This 
has caused chagrin and nail-biting and 
has been inspiration for a number of let­
ters, one of which indicated that the 
writer had lost faith in "Electronics Aus- 
tralia"(!)

Spurred on by these events, we have 
modified the Powermate to incorporate 
a simple overload protection circuit. 
With it, the Powermate can safely with­
stand a short circuit although if it is main­
tained for more than about ten seconds 
or so, a fuse will blow.

Maximum current delivered into a 

short circuit, before the fuse blows, will 
be between four and five amps. In other 
respects, the performance is virtually 
unchanged.

The unit puts out a nominal 13.6V, to 
enable the best performance to be 
obtained from CB and tape players 
which are normally powered from the 
12V electrical system in cars.

Refer now to the circuit diagram. The 
power transformer has a centre-tapped 
30V secondary winding which is coupled 
to a full-wave rectifier and 4700uF filter 
capacitor to develop about 21 to 23 volts 
DC at no load. The output of the 4700uF 
is coupled to a simple series regulator 
consisting of a Darlington transistor pair 
and a 15V zener diode reference.

The Darlington pair merely acts like an 
emitter-follower. The reference voltage 
at the base of T1 determines the voltage 
at the emitter T2. Because each transistor 
has a base-emitter voltage drop of 
approximately 0.7V, the resulting output 
voltage at emitter of T2 is 15—1.4 = 
13.6 V.

Bfey a e F
WATT 6 CHANNEL

MICRO 66’
From the Lafayette Radio Electronics Cor­
poration of U.S.A. Lafayette transceivers 
embody features which have made them 
world famous. 1,000 s in use throughout 
Australia. 100,000's world-wide. Gov­
ernment, industrial, marine, sports and 
farm applications testify to their versatility 
and rugged reliability.

specialists. Full range 2 7MHz 
crystals, antennas, auxiliary 
equipment available!
Dealer enquiries invited

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div of Electron Tube Distributors P/L
94 ST. KILDA RD., ST. KILDA 
Victoria 3182. Tel. 94 6036
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CB SCENENEW from RADIO PARTS GROUP 
MELBOURNE’S CB CENTRE 

18 CHANNEL CB’s
Electrophone 500 series

BUILT TO 1978 AUSTRALIAN STANDARDS

CB 510 STANDARD AM DUAL POLARITY POWER

$109.00
FEATURES & CONTROLS
• Volume Control • Squelch Control to 
blank noise between transmissions • PA 
(Public Address) System built in • A Dual 
Polarity Floating Electrical System (Positive 
or Negative Earth) • Illuminated Channel 
Selector.

CB 530 DELUXE AM 
ELECTRONIC CHANNEL 
READOUT WITH DIMMER AND 
SWR.NBUILT J148 j,,

FEATURES & CONTROLS
• R.F. Gain • Delta Tune • Noise Blanker 
• Automatic Noise Limiter • CB and PA 
• Modulation Transmit Indicator • CB 
Monitor.

CB 550 AM/SINGLE 
SIDEBAND 3249QQ 
FEATURES & CONTROLS
• 3 way Meter with SWR measures RF 
Power Output, Incoming Signal Strength and 
S.W.R. Measurement • An 18 Channel Elec­
tronic LED Channel Selector with Dimmer 
• Volume/Squelch Controls • Clarifier Con­
trol (fine frequency adjustment-the Clarifier
also works as a Delta Tune on AM Signals). • SWR/CAL Control • Noise Blanker Control to reduce 
Gain impulse noises *RF Control for better reception • Illuminated AM Modulation Indicator.

CB 590 AM/SSBÄflÄ_ 
BASE STATION $305.20
Features & Controls
• Switchable ANL (Automatic Noise Limiter)
• Noise Blanking (NB) • Switchable PA • 
Squelch Control • RF Gain Control •
Clarifier Control • Large, illuminated Signal
Strength Meter. • Large, illuminated RF/SWR meter for RF output power and Standing Wave Ratio 
of Antenna System • Illuminated 18 Channel Selector • Headphonejack.

DISTRIBUTED IN AUSTRALIA BY:

RADIO PARTS GROUP
562, SPENCER STREET, WEST MELBOURNE, VIC. 3003 Telephone: 329 7888
1103, DANDENONG ROAD, EAST MALVERN, VIC. 3145. Telephone: 211 8122.

Low hum output is a feature of the cir­
cuit. This is because any ripple voltage 
(hum) applied to the input of the regula­
tor is considerably attenuated by the vol­
tage divider consisting of the 560 ohm 
resistor and the dynamic impedance of 
the zener reference (typically about 10 
ohms).

Regulation of the circuit is about 5%. 
Put another way, the change in voltage 
from no load to full load at 1.5 amps is 
typically 14.2V to 13.6V. Ripple ranges 
from less than 10mV peak-to-peak at no 
load to about 40mV peak-to-peak at full 
load.

It is possible to obtain more than 1.5 
amps from the Powermate but at some 
point in excess of this figure, the regula­
tion will fall off, i.e., the output voltage 
will fall and the hum output will increase 
markedly. For non-critical applications, 
the Powermate can supply up to 2 amps 
for short periods.

Transistor T3 and associated resistors 
comprise the overload protection circuit. 
T3 monitors the output current of the 
power supply via a 0.33 ohm resistor con­
nected between base and emitter. When 
the voltage across this resistor rises 
above 0.6V, T3 begins to conduct and 
thus remove some of the bias current 
from the zener diode and transistors T1 
and T2.

Thus for currents in excess of about 
two amps, T3 turns on progressively 
harder to limit the current to a reasonable 
value. The 100 ohm resistor in series with 
the base of T3 prevents the base-emitter 
junction being damaged when heavy 
current is flowing in the monitoring resis­
tor.

This system of protection is effective 
in the short term only. If the overload is 
maintained for any length of time the 
regulating transistors, transformer and 
rectifier diodes would all become over­
heated and eventually fail. For this reason 
the fuse has been added to provide 
back-up protection.

A "foldback" protection circuit would 
have been another method of eliminat­
ing damage from short-circuits, but this 
tends to make the circuit complicated 
and more expensive.

Even with the added protection circuit, 
Powermate is easy to build and layout is 
not critical. Even so, wiring should be 
kept reasonably neat and tidy.

We built our Powermate into a com­
pact box measuring 134 x 76 x 150 mm 
(W x H x D) available from Dick Smith 
Electronics. Rubber feet are fitted to the 
case.

The transformer was also supplied by



2/PS/-

DELTA BASE 
CB RADIO

CB POWERMATE (WITH PROTECTION)

697 CENTRE RD., 
EASTBENTLEIGH,

VIC.

579-4758
MANUFACTURERS OF 

RINGO '/2 WAVE BASE ANTENNAS 

AND BASESTO SUIT 

MOBILE ANTENNAS

STANDARD FITTINGS -

TRADE ENQUIRIES ONLY

WHEN PHONING ASK FOR 

BRENDA (VCE 1 79) OR RAY (VCE 256)

OPEN 7 DAYS

Pal CB Radio Co.

Refer to both the circuit and the wiring diagram while assembling your Powermate.

Aimor 23 channel. Compact $69.00 
Tomcat 23 channel by Pearce Simpson

$79.00
Shakespeare 2500 $79.00
Xtal XCB 12 with scanner $ 129.00 
Sharp AM with LED readout $129.00
Tram 40 with in built SWR Meter, 
reverse polarity protected $149.00
Royce AM-FM-CB. In-dash mounting

$149.00 
SSB/AM
Kraco 2340 Deluxe $199.00
Pace 1000 M $229.00
Sidebander IV $229.00
Panther $229.00
Cheetah with in built SWR $289.00
Bengal Base Mobile. 12v-240v $299.00
Kraco 2355 Base Mobile 12v-240v$299.00 

Package & Registered Post $6.00
Large range of base and mobile aerials including 
motorized From $15.00.

BANKCARD WELCOME • DISCOUNT TO 
PERSONAL SHOPPERS AND CLUB MEMBERS.

137-139 WAVERLY ROAD, 
EAST MALVERN, VIC. 3145 

PHONE: 211-5000
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(B SIENE
Dick Smith, type DSE 6672. This is 
equivalent to the A&R 6672. The Fer­
guson PF 3559 or PL30/40VA would also 
be suitable. We accommodated the few 
circuit components on a 12-lug length of 
miniature tagboard.

Three 1 ohm/1 watt resistors are con­
nected in parallel to provide the monitor­
ing resistor for T3. At the time of writing, 
these were unavailable so we had to use 
the more expensive alternative, a 0.33 
ohm 5 watt wirewound resistor.

Make sure that the zener diode and 
transistors are correctly wired, otherwise 
damage is certain to result.

Follow this procedure for wiring the 
three-core mains cord: Pass the cord 
through a grommet in the rear of the case 
and anchor it with a cord clamp. The 
active and neutral wires are terminated 
in an insulated terminal block. The earth

Australian made

PARTS LIST

1 metal box, 134 x 76 x 150mm
1 transformer with centre-tapped 30V 

secondary, A&R 6672, DSE 6672, 
Ferguson PF 3559 or PL30/40VA

1 2N3055 NPN power transistor
1 BD137, TT801, MU9610 NPN tran­

sistor
1 BC548 NPN transistor
1 BZX79/C15 or similar 15V 400mW 

zener diode
2 EM401, 1N4001 silicon rectifier 

diodes
1 4700uF/35VW electrolytic capaci­

tor
1 560 ohm TiW resistor
1 100 ohm 14 W or ViW resistor
3 7 ohm 1W resistors or

1 0.33 ohm 5W resistor

wire is soldered to a lug which is bolted 
or riveted to the chassis. Leave a loop of 
slack in the earth wire so that if the mains 
cord is pulled out, the earth wire will be 
the last to break.

The 2N3055 transistor T2 is mounted 
in the following way: Drill the mounting 
holes if not already provided. Make sure 
that the contact area is free of burrs and 
swarf. Smear the contact surface and the 
underside of the transistor with silicone

1 3AC panel mounting fuseholder 
and

2 2 amp fuses (1 spare)
1 12-lug tagboard
1 2-way insulated terminal block
2 solder lugs
1 grommet
2 4mm banana socket/binding posts, 

one black, one red

Mains cord and three-pin plug, 
screws, nuts, lockwashers, mica 
washer, insulating bushes and heat­
sink compound for 2N3055, hook-up 
wire, solder, Letraset for labelling. 
Note: Capacitors and resistors with 
higher ratings may be used if space 
permits.

grease or heatsink compound. A mica 
washer and insulating bushes must be 
used to isolate the transistor from the 
chassis. Attach a solder lug to one of the 
mounting screws to terminate the collec­
tor lead.

When assembly is complete, check the 
circuit for errors. Use the wiring and cir­
cuit diagrams for comparison with your 
work. Now switch on and check the vol­
tage output. It should be close to 14V.$

coax connectors

Manufactured in Australia, these UHF 
connectors are part of a complete range 
of UHF connectors made by Acme 
Engineering Co., 2-18 Canterbury Rd, Kil­
syth, Victoria, 3137. They should be of 
particular interest to CBers and retailers 
of CB radio accessories.

The UHF series are general purpose 
connectors of non-constant impedance. 
They are satisfactory for use up to 
500MHz and are rated at a peak voltage 
of 500V RMS. (Where impedance match­
ing is necessary the "N" series, or the 
"BNC" series connectors should be 
used.)

The connectors have either machined 
brass or die-cast zinc bodies, and all 
metal parts are silver plated to ensure 
maximum conductivity and low contact 
resistance. The range include various 
types of cable and jack plugs and recep­
tacles, and the often handy "adaptor tee" 
and right angle adaptor plugs.

From out of the blue 
comes a dramatic 
improvement in CB
from Telex, 
the aviation 
communications experts.

Exclusive Double-Header feature 
allows use as a conventional 
power mike or a superior, 
noise-cancelling power mike.

The first
loud and clear

Unique aircraft-type 
front mount 
eliminates mike 
fumbling. 
Mike comes off 
the bracket in the 
talk position.

Made in U.S.A.

The Pilot People

Patented design 
fits every hand- 
the same style 
used by pilots 
around the world.

Built-in 
variable gain 
power amplifier.

CB mike
Unique Telex CB-73 Double-Header —power mike 

with switchable noise-cancelling mode.
Puts you through loud — thanks to the power mike — and clear — thanks to the 
special noise-cancelling mode. Built-in integrated circuit amplifier maxi­
mizes talk power without distortion. In high noise environment, switch to 
unique noise-cancelling mode. Try it. You'll get the message — loud and clear.

AUDIO TELEX COMMUNICATIONS 
PTY. LTD.

SYDNEY 
54-56 Alfred Street, 
Milsons Point 2061 
Telephone: 929-9848

MELBOURNE 
828 Glenferrie Road, 
Hawthorne 3122 
Telephone: 819 2363
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The General Electric 
Recharge Battery System.

Mini Charger

GENERAL @ ELECTRIC

SYDNEY: Telephone: 212-3711
TELEX: 20811

ELECTRONIC COMPONENT SECTION

AUSTRALIAN
GENERAL ELECTRIC LIMITED
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Feature project:

Build your own

Employing a modern cold-cathode plasma tube, this new low power helium­
neon gas laser should be of considerable interest to high schools, technical 
colleges and universities. Easy to build, it is particularly suitable for demon­
strations and experiments in optics, and could even serve as the heart of 
an experimental light beam communications system.

First developed back in 1960, lasers 
were for many years described as an 
invention looking for an application. 
Now of course, lasers are used in all sorts 
of applications. Most readers will be 
familiar with their uses in military and 
industrial fields for such tasks as cutting 
and drilling hard metals, precision micro­
machining, surveying, welding detached 
eyeball retinas, surgical cutting, range 
finding, and gun aiming. Looking further 
into the future, powerful lasers may one 
day be used to trigger controlled nuclear 
fusion reactions to power our homes and 
factories.

EA's first laser project was described 
back in August 1969, and was a low- 
power unit (0.5-1 mW) intended for 
demonstration purposes. The design was 
based on the EOA-9040 plasma tube, a 
hot cathode helium-neon type imported 
from the United States by Laser Elec­
tronics Pty Ltd, of Southport, Queens­

WARNING!
The optical output of the laser unit described in this article, while of low power, 
is concentrated into a narrow beam potentially capable of passing fully 
through the iris of a normal human eye. The intensity which would be 
produced at the eye retina if this occurred is regarded as sufficient to cause 
permanent sight impairment, so that intending constructors are strongly war­
ned against allowing this situation to occur.

A very worthwhile rule is "never look a laser in the eye", either directly 
or via a highly specular reflective surface such as a mirror or a polished metal 
or paint finish. Only allow such a beam to enter the eye when it has been 
widely diffused, as from a screen or white card.

land. This tube is now considered 
obsolete, and is no longer available.

Recently, however, Laser Electronics 
released a new plasma tube, of modern 
design, which they are now marketing as 
part of their "Educational Laser Kit, 
Model KED-1". The laser unit described 
here is based on that kit.

Let's talk first about the new plasma 
tube.

Basically, the KED-1 plasma tube is a 
cold cathode gas laser featuring coaxial 
construction and fitted with integral pre­
aligned resonator mirrors. It is filled with 
a mixture of helium and neon gases at 
low pressure, which results in an output 
in the red region of the optical spectrum. 
Beam wavelength is 6328 Angstroms or 
0.6328um.

Unlike our previous laser, the output 
beam from the KED-1 tube is polarised 
to better than one part in 500. The beam 
is also highly collimated (parallel), having 

a maximum divergence of only 1.3 
milliradians (full angle). Rated beam 
diameter at the tube output is 0.63mm.

Guaranteed minimum optical power 
output from the KED-1 plasma tube is 
1.0mW, with a quoted typical figure of 
1.2mW. While this may seem a very 
modest figure, it is in fact quite adequate 
for most experimental purposes. Com­
bined with the other tube characteristics 
listed above, it makes the KED-1 suitable 
for a variety of optics experiments, and 
for optical communications over short to 
medium ranges. More about some of the 
potential applications later on.

Despite the modest power output, 
there are some safety precautions to be 
observed when operating the laser. Due 
to the concentrated nature of the beam, 
it is possible for the full optical power 
output of the tube to enter the eye, 
producing an intensity exceeding that 
produced by a direct glance at the Sun. 
We advise you to take careful note of the 
precautions given in the warning panel.

In order to understand how the laser 
works, it is necessary to have some basic 
understanding of the nature of light. The 
following explanation should provide 
readers with the necessary background.

Most readers will be familiar with the 
concept of light as continuous waves of 
electromagnetic radiation and, for many 
purposes, this is a perfectly valid con­
cept. However, it is equally valid to con­
sider light radiation as consisting of tiny 
"packets" or particles of energy, and for 
some situations this concept is the more 
convenient. These energy particles are 
called photons.
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laser!

by GREG SWAIN

Probably the most common way in 
which light is produced is when atoms 
which have become "excited" by 
absorption of heat or other energy sud­
denly revert to a less excited state, or to 
their original unexcited "ground state". 
When an atom thus reverts to a less exci­
ted state, the energy is expelled and 
emitted as a photon of radiation.

The amount of energy which is 
expelled as a photon when an atom 
"relaxes" depends upon the degree to 
which it was excited and the degree (if 
any) to which it remains excited after 
relaxation. The expelled energy is simply 
the difference between the two, and its 
magnitude determines the frequency of 
the photon emitted.

In an ordinary flame, electric arc, or 
incandescent lamp filament, many 
millions of atoms are constantly beco­
ming excited and relaxing, the whole 
process occurring in a completely ran­
dom and haphazard fashion. The light 
produced by such sources is said to be 
"incoherent", consisting as it does of vast 
numbers of independent photons differ­
ing from one another, both in terms of 
frequency and in terms of phase.

What distinguishes the laser from 
other light sources is its ability to 
generate "coherent" light radiation—that 
is, light made up of a steady stream of 
photons all of the same frequency and 
synchronised in terms of phase. Let's 
look now at how the laser does this.

Actually the name "laser" is itself a 
rather cryptic key to the way in which 
these devices operate. The name is really 
an acronym, formed from the initial let­

ters of the words "light amplification by 
stimulated emission of radiation".

As this implies, the operation of a laser 
is dependent upon the effective ampli­
fication of light, by a process known as 
"stimulated emission". This is not a dif­
ficult phenomenon to understand, as we 
will explain.

What it amounts to is this: if an atom 
is in an excited state and potentially able 
to relax by emitting a photon of a par­
ticular frequency, it can be stimulated 
into this relaxation if it is struck by 
another photon of the same frequency. 
When this happens, the photon emitted 
by the relaxing atom is created in exact 
synchronism with the incident photon, 
the latter being undisturbed by the 
process.

In other words, if a photon of the cor­
rect frequency is incident upon an atom 
in an excited state, the atom will emit a 
photon having exactly the same phase 
and frequency as the first photon, and 
travelling in the same direction. This, 
then, is the process of stimulated emis­
sion, and is a potential means for achiev­
ing light amplification.

A gas laser is one way of realising this 
potential in practice. Basically, the tube 

consists of a light amplification region 
containing excited atoms, and two 
parallel mirrors which reflect photons of 
light back and forth through this region. 
This process gives rise to a continuing 
and rapidly cumulative series of stimula­
ted emissions, or light amplification. And, 
because the stimulated emission mech­
anism produces new photons with the 
same frequency and phase as the 
stimulating photons, the amplification 
process will result in coherent radiation.

Actually, the mirrors serve a dual role. 
First, they provide the necessary optical 
path length for sufficient photons to be 
produced, so that cumulative light 
amplification or lasing can occur to a sig­
nificant extent. Second, they form a posi­
tive feedback mechanism which ensures 
that the stimulated emission process is 
self-perpetuating.

In effect, the mirrors form a resonant 
cavity, such that coherent radiation 
produced within the light amplifying 
region can oscillate back and forth to 
maintain itself. Reflections at the mirror 
surfaces are not entirely lossless, but 
these losses are overwhelmed by the 
optical gain of the plasma path. In fact, 
one of the mirrors is intentionally de-
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Build your own laser

signed to be only partially reflective, and 
this is the means used to extract the 
coherent light output from the "business 
end" of the laser.

Naturally enough, for lasing to occur 
at all there must be a situation whereby 
large numbers of excited atoms are 
present within the light amplifying region 
of the tube. In the "He-Ne" gas laser, this 
condition is realised by passing a small 
current through the gas mixture. How­
ever, at this point the actual operating 
mechanism becomes rather subtle.

In the He-Ne gas laser, it is actually the 
neon atoms that are associated with the 
stimulated emission mechanism. The 
helium atoms are used merely as an 
energy transfer medium, for "pumping" 
the neon atoms to the appropriate level 
of excitation.

The pumping system employed may 
be understood by reference to the exci­
tation energy diagram of Fig. 1. Here the 
solid horizontal lines represent the 
various allowed excitation energy levels 
or states for the atoms of helium, on the 
left, and neon, on the right. The lowest 
lines in each case correspond to the re­
laxed or "ground" state.

When an electric current is passed 
through the gas mixture in the tube, the 
electric field combined with the high 
temperature existing in the discharge 
plasma causes helium atoms to be 
ionised and accelerated, thereby exciting 
them to energy levels above the ground 
state. One of the allowed excitation 
levels for helium, shown on the diagram 
as "A", coresponds almost exactly to one 
of a number of closely spaced excitation

ATOMIC 
EXCITATION

ENERGY
ENERGY TRANSFER

IN COLLISION BETWEEN 
He AND Ne ATOMS

A

He ATOM EXCITED 
BY ELECTRIC FIELD 

AND HEAT OF 
DISCHARGE

HELIUM 

Figure I

Fig. 1: Energy excitation diagram for helium and neon atoms. Solid horizontal lines 
represent allowed energy excitation levels.

levels for the neon atom. This level is 
shown on the diagram as "B".

Because of this level equivalence be­
tween the two different atoms, a collision 
between an excited helium atom and an 
unexcited neon atom almost inevitably 
results in a total transfer of energy be­
tween the two. After such a collision, the 
helium atom reverts back to the ground 
state, while the neon atom will have an 
energy excitation level equivalent to that 
represented on the diagram as level B.

Actually, there is a very high prob­
ability that this type of collision will 
occur. This is because level "A" of the 
helium atom is metastable; once having 
become excited to this level, it cannot 
spontaneously expel a photon to relax. 
Hence, there tends to be a high propor­
tion of excited helium atoms in the 
discharge, and accordingly a high prob­
ability that collisions between helium and 
neon atoms will occur frequently.

The task of the helium atoms, then, is 
to pump large numbers of neon atoms 
to the level of excitation represented by 
line "B". However, unlike the helium 
atoms, neon atoms which possess this 
excitation level have a strong tendency 
to relax, either spontaneously or by 
stimulation, to a lower excitation level as 
represented on the diagram by "C". 
From here, they may then revert to the 
ground state at a later stage.

The energy difference between levels 
"B" and "C" corresponds to a photon 
with a wavelength of 0.6328um—the out­
put wavelength of the laser.

As can be seen from the circuit, the 
KED-1 plasma tube forms the heart of

B

(GROUND STATES)
NEON 

our experimental laser unit. The remai­
ning components together form a fairly 
simple high-voltage power supply circuit 
to provide the correct operating voltages 
for the tube.

The simplest method of arriving at a 
stable plasma discharge is to apply a 
large positive voltage spike to the plasma 
tube for ignition. In the case of the KED-1 
tube a starting pulse of around 10kV is 
required to ensure reliable ignition. Once 
the tube has ignited, the discharge is 
maintained with a 1,550V ± 100V "main­
tain voltage" applied to the tube via a 
large ballast resistance. The ballast resis­
tance functions to swamp the negative 
resistance characteristic of the plasma 
discharge.

The laser unit is designed to operate 
from a 9.5—12V DC power supply, cap­
able of delivering 2A continuously. In 
order to do this, and provide correct 
operating voltages for the tube, the cir­
cuit employs a high voltage inverter (to 
produce the tube maintaining voltage) 
and a Cockcroft-Walton multiplier circuit 
to produce the necessary starting pulse.

The inverter circuit configuration is 
that of a basic "ringing-choke" type 
inverter which is used in low power 
applications because of its simplicity and 
economy. It uses a one transistor block­
ing oscillator transformer coupled to a 
halfwave doubler circuit and multiplier 
stages on the transformer secondary. The 
multiplier stages add to the output of the 
basic halfwave doubler to produce the 
10kV to fire the tube.

However, once the tube has fired and 
is drawing current, the last two multiplier 
stages have no effect due to the fact that 
their associated reservoir capacitors are 
too small to hold charge under the load 
current of the laser tube. The total output 
voltage then drops to a value determined 
by the halfwave doubler.

So how does one go about getting it 
all together?

The first step is to buy the Model 
KED-1 Educational Laser Kit from Laser 
Electronics Pty Ltd, PO Box 359, South­
port, Queensland 4215 (telephone 075 
321699). Besides the plasma tube, Laser 
Electronics include in the kit an etched 
(but undrilled) fibreglass PC board; all 
necessary electronic components, in­
cluding the ballast resistors and a pre­
wound inverter transformer; several 
lengths of, heavy duty hookup wire; and 
an assembly manual. The cost is $180.00 
plus sales tax where applicable.

Included in the fairly brief assembly 
manual are the relevant circuit diagrams, 
specifications, and abridged assembly 
notes. A full size PC board component 
layout diagram is also supplied.
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That's it though! Apart from making a 
few suggestions, Laser Electronics leave 
you to figure out the rest—mounting 
details for the tube and accommodation 
of the unit as a whole into some sort of 
suitable case. Fair enough too; most of 
us appreciate a bit of a challenge.

Construction can commence by drill­
ing and assembling the PC board. As well 
as drilling holes to accept the component 
leads, you will also have to drill four holes 
to accept the inverter transformer 
mounting lugs. The transformer should 
be carefully oriented so that its secon­
dary winding terminations align with the 
appropriate terminating holes on the PC 
board, as shown in the photographs.

With the low profile components fitted 
to the board, the inverter transformer can 
then be dropped into place on the board 
and its mounting lugs splayed outwards 
to secure it in position. Now identify and 
terminate the colour coded primary and 
feedback windings, as shown on the PCB 
layout diagram. The secondary winding 
can be terminated using PCB pins sold­
ered to the board and bent to meet the 
terminations.

PCB pins should also be used to facili­
tate external connections to the board. 
Solder them into position ready to accept 
the leads at a later stage.

The first major problem that faced us 
was providing the unit with a suitable 
case. After a little headscratching, we 
finally hit upon the solution shown in the 
photographs.

What we did was to obtain two A & 
R-Soanar PC1 instrument cases of the 
same colour, and combine them to make 
one. These instrument cases are of 
moulded plastic "clamshell" construc­
tion and feature detachable front and 
back panels, one of plastic and one of 
metal.

Two such cases can be combined to 
make one by simply strapping them 
together using brackets made of scrap 
aluminium. Strap the two bases together 
first, orienting them so that the two 
integral plastic feet on each will be at 
either end of the finished case. Note that 
you will need to file slots in the lip sur­
round of the case pieces to accom­
modate the brackets.

The case lids can now be strapped to­
gether in like fashion. The result, after the 
two halves are fitted together and the 
eight securing bolts tightened, will be a 
sturdy plastic case similar to the one 
shown in the photographs.

The PC board should be mounted on 
25 mm plastic spacers, with the inverter 
end of the board as near to the back 
panel as possible. Reference to the 
photographs will show the positions we

MODEL KED-1 LASER

chose for the three spacers used. Do not 
use metal spacers, particularly at the high 
voltage end of the board, and make sure 
that all high voltage connections are well 
clear of metal brackets and mounting 
screws.

Immediately in front of the PC board 
are two 10-way miniature tagstrips which 
accommodate the ballast resistors. 
Before mounting the tagstrips though, 
they should be modified by removing 
every second lug. This is intended as a 
precautionary measure against high volt­
age "flashover" between lugs.

An adequate heatsink is required for 
the inverter transistor, and this can be 
provided by using a metal back panel. 
We actually used both metal panels, 

combined as one, as we found that this 
would give a better fit into the end slots 
provided for the normally thicker plastic 
panels.

Use an insulating mica washer when 
mounting the inverter transistor, and a 
stnear of silicon grease to ensure good 
heat transformer. The power supply ter­
minals are also mounted on the back 
panel, immediately behind the PC 
board.

Our second major problem was to 
figure out some way of mounting the 
tube. We solved this by employing two 
37 mm diameter capacitor clamps which 
in turn are bolted to two small L-shaped 
brackets attached to the bottom of the 
case. Before fitting the clamps, trim off

Two A & R-Soanar PCI instrument cases were used to house the laser tube and
supporting electronics. Cases are strapped together using aluminium brackets.

ELECTRONICS Australia, October, 1977 53



KED-1 LASER KIT
available from

LASER ELECTRONICS PTY. LTD.

Although we design and manufacture over 60 Lasers and 
Laser Systems, and have done for over 10 years, we could 
be accused of not catering for the needs of those who wish 
to "Do-it-Yourself"
The Ked-1 kit is the third Laser construction project we have 
been responsible for in conjunction with Electronics Aus­
tralia in 8 years.
This time we go portable with a 12V D.C. Laser.

Complete Kit of Parts including the Laser Tube and Instruction 
Manual available from

LASER ELECTRONICS PTY. LTD.
P.O. BOX 359, SOUTHPORT, QLD., 4215
PHONE: (075) 32-1 699 TELEX: 41225

Build a working DPM in % hour with
these complete evaluation kits.
Test these new parts for yourself with Intersil’s low-cost prototyping kits. 
Complete with AD converter and displays, kits provide all materials, 
including PC board, for a functioning panel meter (with the exception 
of power supply).

Cost Including Mailing— 

s|8o°o 
plus $18 Sales Tax 

(if applicable)

Kit No. ICL7106EV/KIT (LCD) $40.83 /pope.
Kit No. ICL7107EV/KIT (LED) $35.08

R & D ELECTRONICS
23 BURWOOD ROAD, BURWOOD, VICTORIA. 3125.
Postal Address: P.O. Box 206, Burwood, Vic. 3125.
Telegrams and Cables: Radelt, Melbourne Twx AA33288 
(Radet). Telephone 288-8232, 288-8262

' ”ea. 10. 77

I Cut out this coupon and send it together with your
I Bankers Cheque or Postal Order to:
I R&D ELECTRONICS
I P.O. BOX 206, BURWOOD, VIC. 3125.

j Please send me the following kits...................................

I Bankers Cheque, Postal Order enclosed for...............

I Name (BLOCKS PLEASE)................................................
I Address ..................................................................................
I DßWä^DIL
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Build your own laser

This internal view shows the prototype laser with wiring completed.

any excess appendages using a hacksaw, 
and file smooth. Insert a strip of foam 
rubber (the tube comes wrapped in it) 
between the metal clamp and the glass, 
to protect the tube from undue strain as 
the clamp is tightened.

Be very careful when handling the laser 
tube. Apart from being the single most 
important item in the kit, it is also the 
most fragile and the most expensive. 
Take care also never to touch the mirror 
ends of the tube with your fingers. If the 
external surface of the output mirror 
does need cleaning (due to dust 
accumulation etc), then this should be 
done carefully using a soft rag and 
methylated spirit.

In no circumstances should you solder 
direct to the anode and cathode pins of 
the tube, as this could result in damage 
to the pin seals. Use the pin connectors 
provided instead, attaching them only 
when they've cooled after soldering.

You will need to drill a hole in the front 
(plastic) panel adjacent to the output end 
of the plasma tube. This should be large 
enough to provide adequate clearance 
for the output beam without causing 
interference. You will probably want to 
make yours a little larger than the one 
shown for the prototype to enable clean­
ing of'the external surface of the plasma 
tube mirror without removing the case 
top.

With the tube now mounted in posi­
tion and all external connections to the 
PC board made good, you are now in a 
position to test your laser. Connect up a 
suitable 12V 2A power supply, aim the

s of the things that can be done will serve 
2 to highlight the potential applications.
y
j As mentioned at the beginning of the 
3 article, the laser could be used as the

basis of an experimental light beam com-
Í munications link. This can be done by 
r modulating the output of the laser, and 
1 detecting this modulation with a suitable 

photo-detector arrangement. Although 
t we haven't tried it, the laser modulator 

circuit described in the October 1969 
issue should also be suitable-for use with

1 this laser. Just insert the output winding 
r of the coupling transformer between the 
. tube cathode and earth.
I Since the output beam of the new laser 

is polarised, you may care to experiment 
t to find the plane of polarisation. Insert 
r a piece of polaroid film (or polaroid 
> sunglasses) in front of the beam. By rota- 
/ ting the polaroid, the plane of polarisa- 
5 tion of the laser can be easily found.
' Again, the laser may be used in the 

laboratory to verify some of the laws of 
j geometric optics, including reflection 

and refraction. Or you can pass the out- 
t put beam through various apertures to 
j produce all sorts of diffraction patterns. 
. The most common diffraction patterns 
, are produced by passing the beam 
- through a narrow vertical slit (eg. two 
j razor blade edges placed very close 

together), and through a very small hole 
(eg. a pinhole in aluminium foil).

j We'll leave it to you to determine the 
results of these experiments, and to think 

j up other experiments for yourself. ® 
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business end of the tube at a suitable 
screen, and switch on. You should be 
rewarded with a pinkish-orange glow 
from the plasma tube, and an intense red 
spot where the laser beam strikes the 
screen.

If not, you're in for a spot of 
troubleshooting. For what it's worth, our 
unit functioned as expected from switch 
on.

Here might be a good place to insert 
a word of caution. The voltages pro­
duced by the inverter supply are poten­
tially lethal. Exercise extreme care when 
operating the laser with the cover 
removed, and ensure that all connections 
to the tube and ballast resistors are well 
insulated.

On a similar theme, do not assume that 
the circuit is safe just because the power 
is switched off. The two .01 uF capacitors 
are capable of storing quite a hefty 
charge for some time after switch off, as 
staff member David Edwards (and those 
who heard his scream of pain) can 
testify.

Although Laser Electronics provide a 
circuit of a suitable 12V 2A mains power 
supply for the laser unit, we elected not 
to build it up. Instead, we used a CB 
power supply to power our unit and this 
proved to be quite satisfactory in spite 
of a slightly higher than specified DC 
voltage output. A 12V car battery could 
also be used to power the unit.

Lack of space prevents us from going 
into too much detail on the experiments 
that can be performed with the laser. 
However, a brief description of just some



Stereo Level Indicator
LEDs are often used as signal level indicators on cassette recorders and 
power amplifiers. They can be used as an adjunct to, or a replacement 
for VU meters. The circuit presented here uses eight LEDs to provide 
a stereo level meter with a total range of about 30dB.

by LEO SIMPSON

What is wrong with the conventional 
VU meter anyway? There is little wrong 
with the expensive VU meters found on 
professional equipment, and an experi­
enced operator who is familiar with their 
characteristics can tell a great deal about 
the signal dynamics from their indica­
tions.

The meters found on cheaper domes­
tic equipment are not so good, however. 
Often they are either underdamped and 
swing about wildly, or are overdamped 
so that they do not respond to most of 
the peaks. This is partly the reason why 
light-emitting diodes are so often used 
as peak indicators. LEDs respond very 
fast, so that only the briefest of signal 
peaks are likely to go unnoticed.

One big factor against VU meters (or 
those that are passed off as VU meters) 
is the cost. Even the cheapest signal level 
meters can cost about $10 for a stereo 
system and added to that is the cost of 
the meter driving circuitry. LEDs, on the 
other hand, are reasonably cheap.

Actually, the reason for developing this 
circuit was to provide level metering for 
a stereo cassette recorder which we 
intend to feature in the near future. The 
deck mechanism is supplied with an 
attached PC board which provides most 
of the necessary circuitry and requires a 
regulated power supply of nine volts 
DC.

Our problem was the low supply vol­
tage. We wished to run all circuitry from 
the 9V rail. With this limitation we could 
find no easy way of designing the meter­
ing circuitry to measure the OdB output 
level of 1 volt RMS and also provide an 
effective meter range of about 25dB.

The easy way out turned out to be 
negative. Do away with conventional 
metering circuitry, and rely on LEDs 
instead. But driving a minimum of eight 
LEDs, each indicating a logarithmic 
increase in signal level could be a little 
complicated too. The answer is to use 
two LM3900 quad op-amp ICs, one for 
each channel.

The circuit may look a little weird but 
is in fact quite simple. Each of the LM3900 
op amps is connected as an inverting 
amplifier, with a negative feedback resis­
tor connected from the output to the 
inverting input (marked with a minus 
sign).

Each amplifier is biased to provide a 
different quiescent output voltage. This 
is arranged by the resistor connected 
from the 9V supply rail to the non­
inverting input (marked with a plus sign) 
of each op amp. The quiescent DC volt­
ages and the diodes in series with three 
of the four outputs of the LM3900 are 
arranged so that the LEDs are normally 
extinguished when no signal is applied. 
The series diodes also have an additional 
function which we will discuss later.

Now consider the lowest op amp in 
the chain, that with output at pin 4. This 
amplifier has the highest gain of the four 
and so, as the signal level rises from 
below 50 millivolts RMS, its associated 

ALL DIODES 1N4148.1N914
ALL LEDs SHOULD BE RED TYPES

1 /MS/-
STEREO LEVEL INDICATOR

LED is the first to glow. What happens 
is that the LED is fed with half-wave rec­
tified current which is proportional to the 
signal level.

Notice that there is no current limiting 
resistor in series with the LED. With most 
normal amplifiers a current limiting resis­
tor would be required to protect both the 
LED and the amplifier. In omitting the 
resistor we are making use of an interest­
ing characteristic of the LM3900 op 
amp—when loaded with low values of 
resistance it becomes virtually a con­
stant-current source. Thus the current 
pulses fed to the LED are internally and 
automatically limited to a safe value of 
about 20 milliamps.

To keep the circuit concept simple we 
could have merely repeated with circuit 
just described eight (for stereo) times. 
But this would have resulted in a fairly 
high total current drain at high signal 
levels, with a resultant relatively high 
power dissipation in each LM3900 pack­
age. The alternative approach is to 
"stack" the op amp circuits so that, at 
high signal levels the top op amp drives

56 ELECTRONICS Australia, October, 1977



all four LEDs in series with a consequent 
saving in current drain and power dis­
sipation.

The circuit is relatively critical in a num­
ber of respects. First, it depends on 
using red LEDS with forward bias range 
of about 1.5 to 1.8 volts and also uniform 
brightness for a given value of current. 
This latter parameter can be checked and 
allowed for, during circuit assembly. 
Second, the resistor tolerance should be 
no more than 5% and preferably 2%. 
Third, the supply voltage must not 
exceed 9 volts by more than 100 
millivolts, otherwise the LEDs will begin 
to glimmer.

Of course the circuit can be adapted 
to other supply rails, up to 36 volts, 
provided the op amps are correctly 
biased and account is taken of power 
dissipation.

For a supply rail of 9V, the calculated 
quiescent (no-signal) output voltages are 
as follows:
pin 4 1.77V 
pin 5 2.77V 
pin 10 3.77V 
pin 9 5.2V

No, they do not go up in even steps.
Each op amp, with the exception of the 

one at the top of the stack, has an 
associated series diode. The prime pur­
pose of the diode is to prevent the 
associated LED from turning on too early. 
But in case of an op amp with incorrect 
biasing it can also stop current flowing 
through a LED and into the op amp 
immediately below it. The effect of this 
is to make one of the LEDs glow while 
the others are extinguished, with no sig­
nal applied.

The gain of each op amp has been 
chosen so that its associated LED does 
not begin to glow until the one below it 
is fully illuminated. In practice, this means 
that each LED is changed from off to fully 
on for a signal level increase of about 
7dB. The total signal range for the four 
LEDs is about 30dB. This is more than 
most VU meters (on the majority of cas­
sette decks anyhow) can handle and the 
overall cost, for a stereo set-up, is con­
siderably, cheaper.

All LEDs are fully illuminated for an 
input signal of 1 volt RMS. The frequency 
response of the system is more than 
adequate, extending from below 20Hz to 
beyond 25kHz. The system may be 
adapted to higher signal levels by chang­
ing the individual op amp gains or by 
merely inserting a suitable resistor in 
series with the 4.7uF input coupling 
capacitor, in each channel.

Input impedance of the circuit is about 
7.4k in each channel. If the circuit is to 
be driven from the output of a 
preamplifier, a buffer circuit may be 
required.

Construction is easy and straightfor­
ward using Veroboard with 0.1in con­
ductor spacing. This suits the pin spacing 
on thè integrated circuits. The photo­
graphs give the general concept.

We mounted the LEDs in a V-display

These two photos 
show how the Level 
Meter circuitry can 
be easily assem­
bled onto a piece of 
Veroboard with 
O.lin conductor 
spacing.

which seems to have good visual effect. 
We mounted the display on the same 
piece of Veroboard as the circuit but 
some constructors may wish to separate 
the display board from the circuit board. 
No problem, as layout is not critical.

Check the LEDs for brightness before 
installation. This can be done by con­
necting four LEDs and a 150 ohm resistor 
in series across a 9V supply. Some will 
be brighter than others. Install the bright

guys at the bottom and the dull fellows 
at the top. This may not sound equitable, 
but it gives a better display.

As it stands, the circuit is suitable for 
red LEDs only. If other colours are 
desired, the op amps will have to be bias­
sed differently to take into account the 
higher forward voltages of non-red LEDs. 
Note too, that the supply voltage of 9V 
may have to be increased if other LEDs 
are used.
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A wide range 
capacitance meter

This instrument combines three modes of capacitor testing into a single 
portable unit, using a minimum of components. Desirable features are 
that it applies a polarised voltage of a few volts to the test capacitor, 
it can be run from a single 9V unregulated power supply, and it has 
a readout scale that is inherently linear. Build it and you can measure 
any capacitor up to 2,500uF in seconds.

by P. H. MATHIESON, M.I.E. Aust.*

Capacitor markings can quite often be 
difficult to read and understand, par­
ticularly when they are in code. In some 
cases, too, markings can be either par­
tially or completely obliterated, further 
adding to the problems of identifying 
component values. The capacitance 
meter described here provides a direct 
readout of the value of an unknown test 
capacitor, and should prove popular with 
hobbyist and professional alike.

As mentioned in the introduction, the 
instrument incorporates three modes of 
capacitor testing: a low capacitance 
mode (mode A), a high capacitance 
mode (mode B), and a leakage test mode 
(mode C). We will commence descrip­
tion of the circuit by considering the low 
capacitance mode (mode A), involving 
measurements up to 1uF.

IC1, an NE555, operates as a clock 
providing brief negative going pulses at 
about 350 per second to trigger IC2, also 
an NE555. This unclamps the test capaci­
tor, allowing it to charge through a switch 
selected resistor to half the supply vol­
tage. At that point, IC2 resets, discharging 
the capacitor via pin 7.

During this charging period, pin 3 of 
IC2 is high (approx. 8V). The duration of 
this high is directly proportional to the 
test capacitance, and the resulting rec­
tangular waveform can be used to drive 
a 1mA meter direct through a 5k trimpot 
for a simplified unit.

However, in the circuit presented here 
the high signal is attenuated to 0.6V 
across silicon diode D1 at the non­
inverting input of IC3, a CA3140 op amp 
with MOS input. IC3 operates as a unity 
gain buffer feeding the meter through 
calibrating trimpot R6. The meter deflec­
tion is proportional to the average value 
of the rectangular wave output from IC3,

■J.A.A.R.S., Box 248 Waxhaw, North Carolina, 
USA.

and therefore to the capacitance.
The supply voltage for this mode of 

measurement is non-critical for several 
reasons:
• the frequency of the clock, IC1, is 
almost independent of voltage;
• the reset level of IC2 (pin 6) is at half 
the supply voltage, which compensates 
for the effect of voltage changes on the 
charge rate of the test capacitor through 
the switched resistors; and
• D1 acts as a simple regulator, limiting 
the high signal input to IC3 to 0.6V.

With no test capacitor connected, 
there is still about 30pF of internal capaci­
tance between pins 6 and 7 of IC2, plus 
additional stray capacitance. To com­
pensate for this effect, and prevent it 
causing a substantial reading on the 
lower ranges, a negative capacitance 
must be employed to cancel it. This 
unlikely device is simulated by 100pF 
capacitor C3 which is connected to the 
output of amplifier Q1Q2, this amplifier 
having a small positive voltage gain and 
low output impedance. The current 
through C2 is then adjusted by R1, as 
detailed below, to be equal and opposite 
that through the 30pF.

To calibrate, use a known accurate 
capacitor to give a high deflection on the 
.01 uF or 0.1 uF ranges. First adjust the 
negative capacitance trimpot R1 so that 
the source of Q1 is at the top end of R1. 
Then calibrate by adjusting R6. There 
may be a small residual zero error, 
caused by the miniumum pulse width 
from IC2, which can be offset by the 
addition of R7, 470k in my unit.

Now switch to the 100pF range with a 
known capacitor of 10-20pF connected, 
and adjust the negative capacitance trim­
pot R1 until the meter reads the correct 
value. Readings will then be accurate 
down to a few pF.

The high capacitance mode (mode B), 

up to 2,500uF, uses a "single shot" 
method. IC1 is not required for this 
mode, and is switched out of circuit by 
SI.

When the +9V is switched on, IC2 is 
triggered by the momentary low on pins 
2 and 4 applied by the uncharged capaci­
tor C2. As in the previous mode, a high 
of 0.6V is applied to the non-inverting 
input of IC3 until the capacitor under test 
is charged to half the supply voltage. 
During this period, IC3 behaves as an 
accurate integrator, using low leakage 
capacitor C4 in the feedback loop. At the 
end of the high input period the output 
voltage of IC3 will be proportional to the 
duration of that period, and therefore to 
the test capacitance.

Accurate high value capacitors are dif­
ficult to find, so calibration using trimpot 
R5 is best done with values around 1uF. 
(The leakage resistance of high value 
capacitors extends the charging time, 
causing false high readings.)

After the integrating period, the meter 
should remain stationary while the read­
ing is taken. If drift is a problem (assum­
ing that feedback capacitor C4 is not 
leaky) it may be minimised by correcting 
the offset in the input stage of IC3. Try 
a 10k resistor (R3) from IC3 pin 1 or 5 
to ground, and adjust for minimum 
drift.

IC2 discharges the test capacitor 
through pin 7. Before taking another 
reading switch the +9V off, then 
discharge C4 by momentarily switching 
to another mode. Switching on the + 9V 
will then initiate a new reading.

The third testing mode (mode C) pro­
duces a logarithmic indication of the test 
capacitor leakage current with up to 8V 
applied. In this mode, the lower end of 
the capacitor is disconnected from 
ground, and the leakage current caused 
to flow through limiting resistor R8 and 
diode D1.

The voltage across D1 bears an approxi­
mate logarithmic relationship to the cur­
rent flowing through it. IC3 is again used 
as a unity gain buffer, and trimpot R4 is 
set to produce full scale deflection with 
a short circuit across the test terminals. 
IC1, IC2 and the negative capacitance 
amplifier (Q1Q2) are all disconnected 
from ground by switch S1.

Electrolytic capacitors which have 
remained unused for some time can be
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WIDE RANGE CAPACITANCE METER 7 CM

reformed in the leakage test mode 
before their capacitance is measured. 
The logarithmic readout can be interpre­
ted by observing the reading obtained 
with known resistors across the test ter­
minals. Resistor values can range from a 
few kilohms to hundreds of megohms.

The capacitance ranges are in steps of 
10:1. These are set out in the following 
table.

Switch S2 Mode A Mode B Mode C
Position 1 100pF 0.25uF
Position 2 1000pF 2.5uF
Position 3 0.01 u F 25uF
Position 4 0.1 uF 250uF
Position 5 1.0uF 2,500uF Leakage

If intermediate ranges additional to 
these are required these may be 
obtained most economically as follows: 
in mode A, switching the clock timing 
capacitor C1 to a higher value will permit 
larger capacitances to be read on scale; 
in mode B, switching R2 to a higher value 
slows the integrating rate, and capacitor 
readings will be moved up scale. 10,OOOuF 
is probably the practical upper measure­
ment limit due to the effects of leakage 
above this figure.

The CA3140 op amp was chosen for 
its high input impedance, and because 
both inputs and the output can be swung 
down to the negative supply line. This 
eliminates the need for a separate nega­
tive supply. The positive supply may be 
varied from +6V to + 12V with little 
effect on calibration. Current drain is 
20-30mA for capacitance measurements, 
and a few mA for leakage measure­
ments.

The prototype was built on matrix 
board, the layout approximately follow­
ing the schematic. Other recognised 
construction techniques could, of 
course, be used. Because fast risetimes 
are involved, several .01 uF supply bypass 

capacitors are included on the board, 
and leads should be kept short and 
neat.

Note that the CA3140 op amp is a 
CMOS device, and the usual soldering 
precautions should be observed. If a 
shorting type wafer switch is used for S1, 
a 470 ohm current limiting resistor should 
be inserted in series with pin 3 of IC2.

The test points can be alligator clips on 
short flexible leads fed through grom­

imsai SDXC Truly second generation Microprocessor Mini Com­
puter.
Complete range of memory and I/O modules 
available.

Qrontemcc tv dazzler • Byte saver • Cyclops camera • A-D,
D-A • Cromemco Z80 mini computer.

Processor The Sol System Intelligent Terminal.
Technology Wide range of PROM; RAM; Parallel/Serial I/O; 

firmware; simulator, text editor; video display 
modules.

North Star Inc. Floating point arithmetic unit. Mini floppy disc, 
controller and software.

Cliver Audio Paper tape reader.
All the above are available in kit form or assembled form. For further details send S.A.E. 
to: BYTE, P.O. BOX 1 56, CARNEGIE. VIC. 3163.
OR, for hands on experience phone: Melbourne 568 0642 or 569 7867.

SONTRON INSTRUMENTS & THE BYTE SHOP
17, ARAWATTA STREET. CARNEGIE. VIC. 3163.

mets in the front panel. Take care to 
minimise stray capacitance to ground 
from the positive test point.

Never apply reversed power supply 
voltage to the circuit—at least not unless 
you're keen to purchase three new ICs. 
A reverse biased 1A diode across the 
supply will protect the circuit in the event 
of reverse polarity connection to the bat­
tery should you feel such precaution 
necessary.

AUSTRALIA'S
FIRST
BYTE SHOP
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LISTEN HERE

Cat D-1433

Cat D-2836 $21.50

Cat D-2820 $99.50

Cat B-2214 $6.75

$3.75Cat B 2206

Cat Q-3724

Or $273.62 tax free

Cat 0-2833 .. was $59 .. now $49.50
INCLUDES FREE STATION 
GUIDE - EXCLUSIVE!!!!

BY HOOK OR BY CROOK 
WE'VE GOT SOME BOOKS

96 page basic library manual & 
AC adaptor /battery pack —

CALCULATE THE VALUE 
TO YOU: only $299.98 *

VHF All Band Communicator
This unit covers the following bands: 
‘AM - This is the standard broad- V 
cast band.
*54-88 - TV,Fire Brigade.Ambulance
Police.Business radios,etc« 7
*108-136- AIR - All Aircraft,Jumbos i
Tower,etc. /
*135-216 - Amateurs.Marine VHF, 
Harbour Control,Ambulance.Fire 
brigade,Police.Taxis,Road Patrols

This little beauty receives aircraft 
as well as broadcast bands: That’s 
right! Tune into the exciting world of 
aircraft radio with this little 2 band set 
You can hear your favourite station as 
well. Quality unit, economy price.

******** 

A TRUE RADIO DIRECTION 
FINDER FOR UNDER $100?
Yes! Similar units were $250.
Even this one was $125 — now 
reduced through Dick's bulk buying 
power. AM, FM, LW, CB, VHF — 
all bands covered; accurate direction 
finding on AM & LW bands. If you 
can hear a station, you can locate on 
it. Complete with a free listing of all 
Australian AM stations & Beacons.

HINTSAND KINKS - ARRL.
Here's value for any operator — amateur, CBer or even 
commercial! Hundreds of ideas gleaned from the pages 
of QST magazine. Ideas that will save you time and 
money. A really incredible value book.

^;********** 
0* SINGLE SIDEBAND - ARRL.
ML It's a fact — most amateurs do not

know what SSB is really all ab­
out! Find out with this author- J 
itative book. Over 250 pages. J 
Cat B-2212...............$6.75

VHF MANUAL - ARRL.
Over 350 pages of 'good oil' on VHF communications 

for amateur operators. Makes great reading for anyone 
technical. 3rd edition — right up to date.

Optimization • Projections * Forecast­
ing * Data reduction • What-if 
matrices • Iteration » Risk an­
alysis * Probability « Math- 
ematical modelling • worst-case 
analysis ♦ etc etc etc . . .
COMES COMPLETE WITH 22 ■ 
PRE-RECORDED PROGRAM W 
CARDS, BLANK CARDS & W
HEAD CLEANING CARDS. W
OPTIONAL LIBRARIES OF 
PRE-RECORDED CARDS 
AVAILABLE.
This incredible calculator has a <1

Tl SR52 Programmable
You need a computer. All you have is a calculator.
Is there any way the job can be done?
Sure is - if your calculator is one of the SR-52 card pro- 
gramables from Texas Instruments. But then, the SR-52 is 
much more than a calculator. It’s more like a micro-comp 
uter — one that fits into the palm of your hand. You can 
feed it Tl’s pre-recorded programs or your own. Just look 
at some of the things this electronic masterpiece will do:

REMEMBER LAST MONTH WE HAD THE HY-GAIN V 1
SSB RIG? Here is it's little brother — from the same manufacturer 
so you know the quality: The Hy-gain II AM rig. Similar styling to 
the SSB rig (styling which has proven super-popular) and up-to-the- 
minute electronics almost ensure this one will be a winner. What abs­
olutely ensures it's success is the full service back-up and spares back-up 
Dick gives with all his sets. Don't buy backyard — buy quality .
Features: 23 channel ♦ fine tune control • switchable ANL •
AND THE BEST FEATURE OF ALL - THE PRICE:

NOW OPEN IN PARRAMATTA.
30 Grose Street - Phone 683-1133.
(Near Church St; opp. Nth P'matta P.O.)

— VISIT YOUR NEAREST STORE:
DICK SMITH SYDNEY - 125 York St, Ph. 29 1126

BANKSTOWN - 361 Hume Hwy. Ph. 709 6600
CICfTDOMirC GORE HILL 162 Pacific Hwy. Ph. 439 5311

1 1 MELBOURNE - 656 Bridge Rd, Richmond. Ph. 42 1614

GROUP BRISBANE - 166 Logan Rd, Buranda. Ph. 391 6233
VIIVWI MAIL ORDERS: P.O. Box 747 Crows Nest. N.S.W. 2065.

POSTAGE/PACKING CHARGES
ORDER VALUE

S5 
S10 
S25 - 
S50

S9 99
S24 99
S49 99
S99.99

S100 o> more

CHARGE
SI 00
S2 00
S3.00
S4 00
S5.50

AND NOW OUR NEW STORE AT PARRAMATTA: 30 GROSE ST - Ph. 683 1133



REVERBERBERBERBERBER Ëcho-.^^g

Cat F-3010 $115.00
SPARE OUTPUT TRANSISTORS 

(SUITABLE FOR MOST CB RIGS - YOU 
NEVER KNOW WHEN YOU’LL NEED ONE)
2SC 1306 - S4.50 

(Cat Z 2501)
2SC 1307 - S6.50

(Cat Z 2502)

Want to really make your music COME 
ALIVE! Add a little reverberation . . . 
This kit is so very easy to build — and 
when finished you have a reverberation 
system so good you and your audience 
will be amazed! At a fraction of the 
cost of a ready-made unit. Full 
instructions provided, plus 
spring reverb unit itself.
Cat K 3424 .. .. 

only $15.50 

>155
Now you can be the muso 
you've always dreamed of 
being — in complete control 
with this endless-tape type 
echo unit. Suits high or low 
impedance; fully solid state.

TIDY LEADS

Sick and tired of your meter leads 
always being in a mess? Solve the 
problem with these coiled leads 
that always return to shape after 
use. 1.5mm plugs, red & black 
leads. Cat W-4520

$315oo
UNIMAT 
LATHE

* INCLUDES 6 LATHE TOOLS
EVERY HANDYMAN HAS DREAMED OF OWNING! 

,A LATHE — now every handyman can own a lathe! 
,The Emco Unimat is ideal for the serious handyman, 
i the model maker, the repair shop, the laboratory — 
Hn fact, anywhere a precision job is require. And with 
la few options you can turn your lathe into a complete I 
'machine shop. The possibilities are endless.
'Cat. T-6010....................................................................$315.00

12 volt 
$3900 
Cat F 2052.

START YOUR OWN PA BUSN.
Be in demand for sports, rallys, shops, etc 
with a PA system. All you need is a PA 
amp like the one above plus speakers & mics. 
And we've got 'em all! Full 10W RMS out, 
works from car battery. 2 impedance inputs.

Smart black stereo VU meter.
—20 to +3VU, ideal for all 
stereo applications. Cat Q-2055

• Conserve energy — J
• don't wind a handle!

, »Solid state 'megger’ 
II measures to 1000M &

&J»250V AC. Battery 
MR operated;value!
Bl Cat Q-1430 .. $88.60

mixer (WHAT'S THIS?! VU VALUE

Mix it up! This stereo/mono mixer & 
preamp does it for you. 4 mic inputs, 
take either high or low imp. mics.
Master level control. Cat F-2280 .. $59.50

IT’S EITHER A RUSSIAN SPACE STATION 
OR IT’S THE TOP OF OUR NEW CB BASE 
STATION - THE SWAMPER* . SEE THE 
REST OF IT AT YOUR NEAREST STORE 
OR DEALER* Cat D-4428 .......... $69.00

Single VU meter — 
accurate & easy to read. 
Cat Q-2050 .. .$9.15

HEY, CBers . . . are you sure you antenna 
is in the best position? Check it out with a 
field strength meter. Tells you what direction 
your antenna works best in, too — great for 
working DX! Bargain price, too:
Cat Q-1370 ........................................$9.90

PROFESSIONAL FINISH - BY AN 
AMATEUR! Give all your projects the 
classy finish they deserve with these 
rub-on word sets. Common electronic 
words, useable on most projects.
Cat N 1806 $4.75

■ZIPPY BOXES
: from
i H 50
* B

WHEN YOU ARE 
A REAL 'NUT 
HOBBYIST :

LATEST FINISH: 
WHITE LETTERS FOR 
BLACK PANELS!AMLU1

Cat P-4140

14 pin model: suitable ’ 
for 14 pin or 8 pin ICs.

Avoid damage to those costly ICs 
with IC sockets. No more soldering 
pins & cooking them!

Here's value for projects: Our range of 
plastic Zippy boxes. You can put almost 
anything in a Zippy box — has an alum­
inium top which is ideal as a front panel. 
This one is ideal for those small projects; 
(83 x 54 x 28mm) Cat H-2755.

You'll want to make everything your 
self. Like printed circuit boards.
Probably the easiest way to make 
your own PCBs is with bituminous 
paint. Simply paint the pattern on 
to the blank board and etch in ferric 
chloride. What could be easier?

WATCH THOSE IC'S!

MOLEX 
PINS-the 
easy way to use IC's. 
Molex pins are a strip form 
of IC socket — cut off the 
quantity you need and solder 
them in. Ideal for all projects

Pack of 50 pins. Cat P-4502
Cat P-4160

50c

60c

16 pin model: for 16, 
14 or 8 pin ICs.

How to avoid birds-nest 
wiring in 1 easy lesson: 
Use a breadboard . . .
No, don't pinch the one from the 
kitchen — here's one designed by 
Dick for easy project or prototype 
building. Unique track pattern for 
utmost versatility! 
Remember, if it is 
soldered to a PCB 
your circuit looks 
and works better.
Cat. H-5606

^190
DICK SMITH DEALERS. Armidale 72 1895, Gnffnh 62 1577. Newcastle 69 1222. 
Orange 62 6491. Tamworth 66 1363, Bendigo 43 1977, Geelong 94 408. Palm Beach 
34 1248, Maryborough 21 4559. Elizabeth Sth 255 2249, Port Adelaide 47 3688. 
Prospect 44 5835 Perth 328 1 599, Devonport 24 42 16. Hobart 34 8232. Wiven Hoe 
31 2560, Alice Springs 52 1713..Darwin. 81 3491. Canberra 80 4307

DICK SMITH CB DEALERS Adelong 46 4258. Ali.ury 21 3888, Balhna 86 2669. 
Bateman s Bay 72 4555. Bathurst 31 1 200, Bega 22 090, Bourke 72 2129. Bowral 
61 1861, Condobolm 95 2625. Coolah 84. Cooma Nth 32 709,Coonamble 22 1877. 
Cootamundra 42 1682. Dubbo 82 3793, Dubbo 82 2377, Finley 83 1611. Forbes 
52 2300, Forster 561, Glen Innes 1219. Gloucester 571 1152, Gosford 24 4644. 
Goulburn 21 5440. Grenfell 43 1733, Gunnedah 42 0222. Inverell 22 2443, Jmdabyne 
62 112. Kurri Kurri 37 2141. Launeton 599 043, Lavmgton 21 6058. Leeton 532081 

। Lismore 21 3741, Lismore 21 3189. Lithgow. 51 2563, Milparmka 4, Mudgee 721413. 
। Nowra 23 628, Peak Hill 31, Rylstohe 77, Shell Harbour 95 1 175, Sth Grafton

Tube of bituminous paint. 
Cat H-5654............................... $0.99

Ferric Chloride — 4oz jar. 
Cat H-5652 ..............................$1.90

What's faster than a speeding 
bullet, more powerful than a J 
locomotive, able to stick tall Jr 
buildings together? SUPER J 
(GLUE). A must for all 
hobbyists. Cat N-1220

4199
42 3400, Sydney 31 0673, Taree. 52 1488, Tullamore 75, Wagga. 21 2125, Walgett. 
243, Wellington 1002, West Gosford 24 1 7 68, West Wyalong 424, Wollongong

29 2254. Wollongong 29 5876, Drouin 25 1342, Horsham 82 3724, Mildura 232438; 
Mildura 23 4432, Sale 44 2677, Shepparton 21 9006, Wangaratta 21 5907, Warrnam 
Warrnambool 62 4070, Biloela 26 126; Bundaberg 72 4263, Cairns 54 1035, Dalby.
62 2389, Edmonton 55 4235, Gladstone. 72 3949. Gympie 82 1327, Lota 396 9010, 
Margate 284 2341, Mackay 511 2 11, Miles 118. Nambour 411 100, Proserpine
45 1071. Rockhampton. 27 4004, Toowoomba 32 3766; Townsville 79 8844, Victoria 
Point 207 7308, Adelaide 223 6539, Cleve 99; Mt Gambier. 25 6404, Narrung 11. 
Peterborough 307. Port Lincoln 82 1981, Renmark. 86 6682, Wallaroo 211 017, 
Whyalla Norrie 45 5766,-York town 29, Bunbury 212 777, Carnarvon 411 362. 
Claremont 862 433, Kalgoorhe 21 1906, Paraburdoo 89 5200 x 368, Port Headland 
732 504, Sth Fremantle 355 875; Tom Price R M Dodson. Waroona 331 595, Avoca 
842 166, Launceston 31 5688, Launceston 31 5815, New Norfolk 612 553, 
Triabunna 57 3135, Darwin 81 5411



Heathkit CM-1073
Tune-up Meter
One of the best ways to save on car service costs is to do your own 
engine tune-ups. This build-it-yourself automotive tune-up meter from 
the Heath Company is designed to make the job easy. It combines a 
dwell meter, an electronic tachometer, and a DC voltmeter in one 
package to enable correct adjustment of the carburettor and ignition 
system.

by GREG SWAIN

The average home handyman prides 
himself in being able to fix everything 
from a light bulb to the family car. And 
with the high cost of car ownership these 
days, many motorists are doing their own 
servicing work whenever possible to 
save a few of those hard earned dollars.

The Heathkit Model CM-1073 Auto­
motive Tune-up Meter will therefore find 
immediate appeal with many would-be 
Saturday afternoon mechanics. Combine 
it with an ignition timing light, and you 
will be able to accurately tune your car's 
engine for top performance and reduced 
fuel consumption. What's more, you will 
be able to make regular checks to ensure 
that the engine stays in peak tune.

In fact, it seems highly likely that the 
CM-1073 would pay for itself in a very 
short time. You will be doing your bit for 
the environment too. A badly tuned 
engine not only "guzzles gasoline"—it 
also causes more air pollution.

As with all Heath projects, the aim is 
that the purchaser has some fun in build­
ing up the kit, and on completion be 
rewarded with a worthwhile piece of test 
gear. We obtained our kit from the local 
Heath agent, Warburton Franki Pty Ltd, 
assembled it, and were suitably impres­
sed with the result.

Actually, we've been very impressed 
with all the Heathkit projects we've 
assembled so far. The standard of 

presentation of the kits has been of a very 
high order indeed, and all have func­
tioned first time. Considering the number 
of units we've assembled, that must be 
some kind of record!

The most pleasing feature of the 
CM-1073 is the large, easy-to-read meter. 
Facilities offered include high and low 
tacho ranges (1500 and 4500RPM), three 
dwell meter scales (one each for 4, 3 & 
6, and 8 cylinder engines), and a 0-20V 
voltmeter range. The instrument may be 
used on any 4-cycle engine of 3, 4, 6 or 
8 cylinders that employs a standard 
automotive type of ignition system.

Note that the CM-1073 is not recom­
mended for use on cars having accessory 
solid-state ignition systems. Cars fitted 
with these systems should be changed 
back to the original system for tuning.

More about the kit itself later on. Let's 
concern ourselves first with how a 
tacho/dwell meter is used to tune an 
automobile engine for best performance. 
Make sure though that all engine adjust­
ments (timing, carburettor etc) are car­
ried out according to the manufacturer's 
specifications. Invest in a workshop 
manual if you don't have one.

Most frequently, engine tuning in­
volves little more than making adjust­
ments to the ignition system. Assuming 
that the spark plugs and high tension 
leads are in good order, the first step is 
to set the points dwell to the manufactur­
er's specifications. On Holden 6-cylinder 
engines, for example, this will be some­
where between 30 and 35°.

For those who are not familiar with the 
term "dwell", we will explain further. 
Simply stated, dwell is the number of

View at left shows the completed board 
before final installation on the chassis. 
Board is held in place by meter terminals 
and switches.
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Right: main feature of the instrument is 
the large, easy-to-read meter. Unit can 
be used on 3, 4, 6 and 8-cylinder, 4-cycle 
engines with standard ignition system.

Below right: the completed instrument, 
fitted to its plastic carrying case. A 
diagram on the case lid shows tach/dwell 
wiring hookup.

degrees the distributor cam rotates while 
the points are closed during each ignition 
cycle. All one has to do is adjust the 
points gap until the correct reading is 
obtained on the meter. If the reading is 
too high, the points gap must be in­
creased; if it is too low, the points gap 
must be decreased.

In practice, this means stopping the 
engine, removing the distributor cap, and 
resetting the points gap in the direction 
indicated by the dwell meter. The dis­
tributor is then reassembled and the 
engine restarted so that the new dwell 
angle may be read off the meter. This 
procedure is repeated until the indicated 
dwell angle is within the manufacturer's 
specifications.

It is important that the dwell angle be 
correctly set. Too small a dwell angle, for 
example, will result in the coil not reach­
ing magnetic saturation at high rpm, with 
consequent poor ignition through loss of 
spark energy. Note also that it is neces­
sary to set the dwell before making igni­
tion timing adjustments, as dwell affects 
timing (although the converse is not 
true).

The tacho ranges are essential for set­
ting the engine idling speed and for igni­
tion timing adjustments. Let's go back to 
the Holden 3300cc 6-cylinder engine 
referred to earlier, in this case as fitted 
to a 1974 LH Torana sedan. The ignition 
timing advance for this vehicle is spe­
cified as 5° BTDC (before top dead 
centre) at 800 rpm. This engine speed is 
obtained with the vacuum line to the dis­
tributor disconnected and plugged.

Once ignition timing adjustments have 
been completed, the tacho can be used 
to accurately reset the engine idling 
speed. Proper engine idling speed is 
important, especially on cars with 
automatic transmission. If the idling 
speed is too high, the car will tend to 
creep more than normal, and if it is too 
low, the engine will run roughly, have a 
tendency to stall, and have higher than 
usual bearing wear.

Following through on our Holden 6- 
cylinder example, the low tacho range of 
the tune-up meter would be used to 
adjust the idling speed back to 575 rpm 
with the transmission in drive.

Note that all of the above adjustments
should be carried out with the engine at
normal operating temperature.
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^PRECISION

MODEL 2800 3% DIGIT
PORTABLE DMM
• Reliable—fully overload 

protected.
• 3% digit easy to read 

LED display.
• Completely portable­

use it anywhere!
• Auto zeroing.
• High-/Low-power ohms 

for in-circuit accuracy.
• 1ntV, 1pA, 0.1 ohm 

resolution.
• 10 meg input impedance, 

industry standard.
• Excellent temperature 

coefficient.
• DC accuracy 1% typical.

PRODUCTS OF DYNASCAN

MODEL 283 31/2DIGIT MAINS POWERED 

MULTIMETER

• Big bright LED display.
• Selectable ohms for 

in circuit measurements.
• AC powered or 

optional batteries.
• 0.5% de accuracy.
• Auto polarity.

• 100% over range.
• 1mV resolution.
• Overload protected.
• 0-1000V ac and de.
• 0-1Aacanddc.
• 0-1OMQ

MODEL 1040 CB SERVICEMASTER

• Greatly simplifies all CB 
transceiver servicing.

• Checks complete CB 
transceiver performance 
in minutes.

• Checks AM and SSB
• No complex hookups or 

calculations required.

• Test results displayed on 
direct reading meters.

• Only one hookup 
required for all tests.

• Eliminates need for 
special equipment.

• Increases your CB service 
profit by saving you time.

MODEL 1827 30MHz FREQUENCY COUNTER
* 30MHz reading guaran-

30MHz and beyond.
• Completely portable for 

use anywhere.
• Exclusive battery saver 

features auto-shutoff 
of display to reduce 
battery drain. 

batteries, AC with 
optional charger/adaptor 
or 12VDC with optional 
power cord/adaptor. 
Complete range of 
optional accessories for 
unequalled versatility.

MODEL 510 PORTABLE • 
TRANSISTOR TESTER •

Fast in circuit tests. 
Tests Transistors, FETs 
and SCRs.
Connect any lead to 
any component lead. 
LED indication of 
NPN-OK or PNP-OK. 
Pocket size - 100 hour 
battery life.
Digital stability - no 
adjustments or 
calibration.
Identifies device 
polarity etc.
Hi-Lo drive for 
in circuit testing.

MODEL 467D
CRT RESTORER/ 
ANALYSER
• Multiplex testing of all 

3 guns simultaneously 
even with common 
G1 and G2.

• Individual meter for 
each gun.

• Automatic restoration 
timing.

• Tests focus electrodes.
• Pinpoints Cathode- 

Cathode leakage.
• Fast, easy operation 

your customers will 
understand.

• Tests emission, leakage, 
colour tracking, life, 
focus continuity.

• Restores shorts, gun 
cleaning and balancing, 
cathode rejuvenation.

Call in for a demonstration at leading electronics stores or the 
Australian agents — Parameters Pty. Ltd.
Sydney: 68 Alexander St., Crows Nest. 2C65 Tel: 439 3288
Melbourne: 53 Governor Rd., Mordialloc 3195 Tel: 90 7444. PARAMETERS^ ;



Heathkit CM-1073 Tune-up Meter... PP PENNYWISE PERIPHERALS

The tachometer ranges can also be 
used to make carburettor adjustments, 
usually to the idling mixture. On modern 
cars, this is usually set lean to meet anti­
pollution requirements. Consult a work­
shop manual for the procedure and 
engine speeds appropriate to your car.

About the only feature of the Model 
CM-1073 that we haven't discussed so far 
is the voltmeter facility. This would 
typically be used for checking on battery 
voltage under load and no-load condi­
tions, and for checking the charging vol­
tage. The voltmeter facility could also be 
used for general troubleshooting work.

Let's talk now about the circuit of the 
Model CM-1073 tune-up meter.

Both the tachometer and the dwell cir­
cuits utilise the DC voltage pulses 
produced across the coil by the distribu­
tor for the input signal. This signal is 
applied through a filter network consist­
ing of choke L1 and diode D1 to transis­
tors Q1 and Q2. Capacitor C2 provides 
additional filtering when the meter is 
switched to the Dwell mode.

Diodes D1 and D2 are included to 
provide reverse current protection for 
transistors Q1 and Q2, in case the test 
leads are improperly connected. Transis­
tors Q1 and Q2 function as a constant 
current source for reference stabistor 
diodes D3 and D4, which provide a 
clamped voltage of 2.8V at the collector 
of transistor Q2 for any input voltage be­
tween 5 and 15 volts.

In the dwell mode, the dwell signal at 
the collector of Q2 is applied to diodes 
D5, D6 and D7. These diodes perform 
two functions: they clamp the dwell sig­
nal at a fixed level, and they provide tem­
perature compensation for the dwell 
circuit. The dwell signal is then passed 
through dwell calibrating control R4 to 
the function switch, and thence to the 
meter.

By comparison with the dwell circuit, 
the tacho circuit is somewhat more 
complicated. When the points close, a 
voltage pulse is applied to the collector 
of transistor Q3. At the same time, volt­
age from the collector of Q2 is applied 
to the base of Q3 as described pre­
viously. Since the base bias voltage is 
constant, Q3 acts as a variable resistance 
and keeps the emitter voltage constant, 
even when the load changes.

The signal from the emitter of Q3 is 
coupled to the meter through tacho­
meter calibrating control R17 and the 
temperature compensating network 
consisting of thermistor R19 and resistor 
R21. When the function switch is in either 
tachometer range, the signal from the 
meter is passed to the common negative 
return through diode D9 and transistor 
Q5.

Transistor Q5 began to conduct as 
soon as the points closed, so that current 
is initially passed through the meter. At 
the same time, capacitor C3 begins to 
charge through one of the timing resis­
tors. Before the points open to end the 
pulse, C3 becomes charged and transis­
tor Q4 begins to conduct. This in turn 
biases transistor Q5 off, shutting off the 
current through the meter.

The meter thus only responds to a 
small part of the pulse. This measured 
pulse duration is independent of engine 
speed, and is changed only by selecting 
a different timing resistor with the func­
tion and cylinders switches.

When the distributor points open, an 
induced voltage is produced in the 
primary of the ignition coil. This potential 
is opposite in polarity to the battery vol­
tage and, "sees" a complete circuit 
through choke L1, transistor Q3 (con­
ducting in the reverse mode), the func­
tion switch, the cylinders switch and one 
of the timing capacitors, to one side of 
capacitor C3. Diode D8 completes this 
circuit and also provides a consistent 
starting potential across C3 for the next 
pulse.

The current pulses seen by the meter 
are always at a constant amplitude. Dif­
ferent meter readings are determined by 
the duration and frequency of these 
pulses, which are in turn dependent on 
the number of engine cylinders and the 
engine rpm.

The voltmeter circuitry is simplicity 
itself. With the function switch in the DC 
Volts position, the meter is coupled 
directly to the test leads through calibra­
ting resistor R18 and choke L1. Note that 
the voltmeter was designed for making 
automotive electrical measurements 
only, and should not be used to measure 
voltages in high impedance electronic 
circuits. Also, DC voltages above 37V 
may cause zener diode D10 to conduct 
heavily, causing possible damage to 
other components.

As to the kit itself, what more can we 
say than that it is presented with typical 
Heath thoroughness. It arrived carefully 
packaged, accompanied by the cus­
tomary step-by-step assembly manual, 
and was literally complete to the last nut 
and bolt. Heath even supply you with the 
solder!

The only trouble is that the experien­
ced kit constructor might find the assem­
bly procedure rather boring, so detailed 
are the instructions in the assembly 
manual. It's true—if you can solder you 
can build a Heathkit (unless you're a 
complete moron!).

From a physical standpoint, the unit is 
designed around a simple L-shaped 
chassis which is fitted to a rugged, high-

SICK OF WAITING for your Programs to Load 
at 10 Bytes/Sec! Try 150 Bytes/Sec
That’s the speed of our CDB-1 50 FAST AUDIO CASSETTE 
SYSTEM. Uses an especially developed new recording 
technique which operates reliably at 550 BYTES/SEC on 
an unmodified Hi Fi cassette recorder.
AT 1 50 BYTES/SEC ALMOST ANY RECORDER WILL DO 
Interfaces to a parallel port (PIA. PPI etc). Many features 
including remote control of up to two recorders, 8 status 
LED indicators, transmission in binary (no stop or start 
bits), full software control with proper hand shake sig­
nals.
Complete in box $ 173.00 (Add 1 5% sales tax and $ 2.00 
P&P)
Without box $153.00 (Add 15% sales tax and $2.00 
P&P).
(Can be rack mounted)

Expandable Memory Board (4 K TO 16 K IN 4 
K Increments) For M 6800 or 8080.
This Mother Board (9%" x 67/s") contains all buf­
fering and Control Logic for 1 to 4 Ram Planes 
(See ad. in Sept. E.A.)
Mother Board $21.50*
Ram Plane PCB $15.75*
(Takes 32 2102 Family 1 K
Static Rams).
Edge Connector is 86 way -1 56" pitch with stan­
dard M 6800 Module connections

PCB'S AND IC'S IN KIT FORM.
Ram Plane $89.30’

(Includes 32 MM 2102-1 450nS) 
Mother Board $37.60*

(Without Edge Connector)
('Includes 1 5% Sales Tax P&P Free in Australia.)

Mail orders to: —

PENNYWISE PERIPHERALS
19, Suemar Street, Mulgrave. Vic. 31 70. 

(Phone:—546 0308.)
Prices correct at press time. Subject to change

ELECTRONICS AUSTRALIA

DIGITAL FREQUENCY 
METER KIT

20 MHz $82.00 
200 MHz $89.50

PREPUNCHED ALUM. CHASSIS 
WITH "MARVIPLATE " COVER, 
POLAROID FRONT PANEL 
FIBERGLASS P.C. BOARDS WITH 
COMPONENT OVERLAY. ALL HIGH 
QUALITY COMPONENTS 
(FAIRCHILD, NATIONAL, ETC.) BNC 
SOCKET STANDARD—UHF (PL259) 
AVAIL, ON REQUEST.
INSTRUCTIONS INCLUDED. FOR 
FURTHER DETAILS, SEE E.A. MARCH 
1977. PRICES INCLUDE SALES TAX.

Packing & Postage (Buyer's Risk) 
N.S.W. $2.00. INTERSTATE $4.00 
Registration Charge (Insured) $2.00 
C0MET-$0.75 Packing. Free Insu.

SYDNEY $2, MELB, BRIS, $7.

J.R. COMPONENTS
P.O. BOX 128 EASTWOOD N.S.W. 

2122
PHONE (02) 85 3976
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With these two
there is scarcely a radio service job 

you couldn’t handle
The Philips PM 6456 FM stereo signal generator 
and PM 5324 RF generator are fully compatible 
instruments for use in workshop or on call. They 
offer precision and versatility at a remarkably 
competitive price. With them you are equipped to 
diagnose practically every problem ever likely to be 
encountered in AM, FM and stereo servicing.
Check these features for yourself :-

Philips PM 6456 FM stereo generator
• complete stereo signal
• separate L and R signals
• internal LF modulation: 1 and 5 kHz
• external modulation facility
• X-tal controlled pilot
• adjustable amplitude of multiplex signal
• tunable 100 MHz RF signal

Philips PM 5324 RF signal generator
• frequency range 100 kHz-110 MHz
• X-tal calibration
• special band spread ranges
• high frequency stability
• electronically stabilised output
• calibrated output attenuator
• facilities for internal and external AM and FM
• wobbulating with sweep width control
• simultaneous AM and FM
• big easy to read illuminated dial with LEDs to 

read range

And servicing TV too...
...with the PM 5334 sweep generator

This highly versatile 
TV sweep generator 
allows quick and easy 
alignment of colour or 
monochrome receivers 
in the workshop or on 
call. Its excellent 

specification makes it ideal for service and small 
production departments, as well as development and 
educational establishments.
Features include: • radio and TV service 
equipment 8 frequency ranges, 3 MHz-860 MHz 
• sweep frequency adjustable, 8-50 Hz • one 
variable and three fixed markers • signal frequency 
is highly accurate and thermally stable • stabilised 
output into 75 fi load • built-in floating bias source 
If yo.u would like further information send in this coupon:

1 Philips Scientific and Industrial Equipment- 
Test & Measuring Instruments:

1 P.O. Box 119, North Ryde, 2113.
Please send me further information on:

. □ PM 6456 FM stereo generator
□ PM 5324 RF signal generator

> □ PM 5334 TV sweep generator
NAME____________________________

| ADDRESS__________________________
TEL.

Test and Measuring Instruments PHILIPS
38.2639
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Schematic diagram of the Model CM-1073 Automotive Tune-up Meter, as published in the assembly manual.

impact plastic case. The electronics (with 
the exception of the input choke) are 
contained on a single PC board, which 
is mounted parallel to the front panel and 
held in place by the switches and the 
meter terminals. The two rotary switches 
solder directly to the board pattern.

In our case, the unit took only about 
3'/2 hours of actual work from unpacking 
to completion. It functioned normally 
right from the word go and, in keeping 
with the job it was designed for, was rug­
ged and attractive in finished form. It's 
easy to use, too—just clip the two test 
clips across the coil for tach or dwell 
tests, or across the battery for voltage 
checks.

Calibration of the tachometer is 
achieved by using the mains as a 
frequency reference, and it was here that 
we encountered our only hassle with the 
kit. The problem is that the procedure 
laid down in the assembly manual 
assumes a mains voltage of 120VAC 
60Hz, and no provision is made for other 
voltages.

Fortunately, there is a simple way out 
of the problem. Supplied as part of the 
kit is a calibration cable with a 2-pin 
mains plug and a 10k resistor in series 

with one of the leads. All we did to adapt 
this cable for 240VAC operation was to 
solder a second 10k resistor in series with 
the first.

The TAC CAL control is then adjusted 
so that the meter reads 1000R PM (instead 
of 1200RPM) with the function switch set 
to low RPM and the cylinders switch set 
to 6. Calibration readings for the other 
three test positions should then be 
750RPM (instead of 900RPM), 1500RPM 
(instead of 1800RPM), and 2000RPM 
(instead of 2400RPM). These revised 
readings are necessary becalisp of the 
50Hz line frequency used in Australia.

Note: Warburton Franki has advised 
that a revised calibration procedure is 
now attached to the kits sold in Australia. 
This new procedure involves the substi­
tution of a 47K 5W resistor in place of 
the original 10k y2W resistor used in the 
calibration cable, together with revised 
calibration test readings.

Exercise extreme caution when carry­
ing out the calibration procedure, to 
ensure personal safety. If you feel at all 
unsure of yourself, wind some insulation 
tape around the connections between 
the test leads and the calibration cable.

For those unlucky enough not to get 

the instrument going first try, the assem­
bly manual contains a detailed trouble­
shooting section. As a last resort, the 
constructor can take advantage of the 
technical back-up and factory repair ser­
vice offered by the Heath Company. A 
90 day warranty applies in the case of 
defective parts or workmanship, and full 
spare parts back-up is available.

In summary, full marks to the Heath 
Company for its Model CM-1073 
Automotive Tune-up Meter. Even its cost 
of $48.00 seems reasonable. One thing 
you can be sure of—there was no shor­
tage of staff members wanting to take the 
unit home for a Saturday-afternoon 
tune-up.

As for my own "set of wheels"—they 
never ran better!

The Heath Company is represented in 
Australia by Warburton Franki Pty Ltd, 
who have branches in all state capitals 
and in Wellington, NZ. Readers should 
either write to The Heath Centre, 220 
Park St, South Melbourne, Vic 3205, or 
ring one of the following numbers: Mel­
bourne 699 4999, Sydney 6481711, Bris­
bane 52 7255, Adelaide 356 7333, Perth 
65 7000, Hobart 23 1841, Wellington (NZ) 
69 8272.
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Simple signal generator 
for RF and audio work

By connecting two complementary junction FETs together, you can 
make a negative-resistance device similar in many ways to a tunnel 
diode. Like a tunnel diode, it can be used to make a simple RF or audio 
oscillator, but with somewhat higher output.

by J.BRIAN DANCE, M.SC

One of the simplest circuits which will 
provide radio frequency, audio fre­
quency or modulated radio frequency 
signals involves the use of a pair of 
complementary junction field effect tran­
sistors. These transistors are connected 
as shown in the circuit of Fig. 1, the 
complete circuit being equivalent to a 
negative resistance device. The biasing 
voltage must be applied with the correct 
polarity, or the negative resistance effect 
will not occur.

In Fig. 1, the drain of the N-channel 
junction FET is connected to the gate of 
the P-channel device to form the positive 
electrode of the complete circuit. Simi­
larly, the drain of the P-channel device 
is connected to the gate to the N-channel 

PCHANNEL 
DEVICE

FIG. 3

FIG 4

Fig. 4: shows the final circuit, in which both 
audio frequency (AF) and radio frequency 
(RF) circuits are included in series with one 
another. Output can be either AF, RF or 
modulated RF.

FET to form the negative electrode of the 
circuit. The sources of the two devices 
are connected together.

The variation of the current flowing 
through this type of circuit with the 
applied voltage is shown in Fig. 2. As the 
applied voltage increases from zero, the 
current passing through the series con­
nected channels of the two devices 
increases until the applied voltage 
becomes equal to the pinch-off voltage 
of one of the FETs.

A further increase in the applied vol­
tage will then cause the current to 
decrease in the negative resistance 
region until the applied voltage equals 
the sum of the two pinch-off voltages of 
the FETs. The current is then very small 

indeed—usually less than 1nA at room 
temperature, but increases somewhat 
with temperature. This low current 
region is known as the valley region and 
extends over a relatively wide voltage 
range.

As the applied voltage is increased still 
further, the gate to channel junction of 
one of the devices eventually breaks 
down and the current then increases very 
rapidly indeed with any further increase 
of the applied voltage.

As with all negative resistance circuits, 
it is only the incremental or differential 
resistance which is negative, as shown by 
the negative value of the gradient in Fig. 
2. Both the voltage and the current are 
positive in all regions of the characteristic 
and therefore the resistance must be 
positive. Indeed, this must be so, since 
if a device which had a negative resis­
tance could exist, it would be able to 
deliver power continuously into an exter­
nal circuit and this would violate the prin­
ciple of conservation of energy. How­
ever, the fall of current with increasing 
voltage means that the AC resistance is 
negative, and this effect can be used to 
generate oscillations or switching.

The characteristic curve shown in Fig. 
2 is rather like the characteristic of a tun­
nel diode, except that the valley region 
of a tunnel diode characteristic never 
falls to such a low value as that of the 
circuit of Fig. 1. However, the tunnel 
diode can oscillate at very high frequen­
cies (up to some GHz with suitable 
devices) whereas the circuit of Fig. 1 is 
limited in frequency to some tens of 
MHz.

In order to ascertain whether the type 
of junction FETs are at all critical, the 
writer tried the FETs shown in Table 1 in 
the circuit of Fig. 1. The values of the peak 
current and the peak voltage are shown 
in the table together with an estimate of
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Here’s all you need to order 
3-terminal IC voltage regulators

Motorola 3 Terminal Voltage Regulators

iNominal
■ Voltage Positive Negative

1 —--
1 *

Maximum Current Maximum Current

1500 mA 500 mA 100 mA 1500 mA ______ 100 mA i
2 —■ — — 7902

3 — — — — *79L03C j
1 5 * 7805 *78M05 * 78L05 *7905 *79L05C j

5.2 — — — 7905.2 ----- =---- 11 6 “ 7806 78M06 — 7906 _ 1----------- 1
1 8 * 7808 78M08 * 78L08 7908 ___- 1
1 12 * 7812 * 78M12 * 78L12 *7912 *79L12C 1
1 15 * 7815 * 78M15 * 78L15 *7915 *79L15C
Ks—

* 7818 * 78M18 *78L18 7918 *79L18C

1 20 — 78M20 — — 1
24 * 7824 * 78M24 * 78L24 *7924 * 79L24C

1 Package K = TO 3
P = 199

P = 199
G = TO-39

P = TO-92
G = TO 39

P = 199
K = TO-3

P = TO 92
G = TO 39

I------------- I

CASE 79-02
TO 39 
(G Suffix)

(K Suffix)

CASE 199-04 
(P Suffix)

Cut it out, hang it up

CASE 29-02
TO 92 

(P Suffix)

* indicates 
stock items

It’ll save you lots of time
Cerna has 3 terminal IC Voltage Regulators from 
Texas Instruments and Motorola.
TEXAS 
INSTRUMENTS MOTOROLA

To order, just call your nearby Cema office or Cerna Agent 
and be prepared for a pleasant surprise when they quote you 
the new low prices.

CEMA ELECTRONICS PTY. LTD.
SYDNEY
21 Chandos Street, 
Crows Nest, NSW 2065 
Phone: 439-4655

MELBOURNE
208 Whitehorse Road. 
Blackburn. VIC 3130
Phone:877-5311

AGENTS
BRISBANE: Electronic Components (QLD)
CANBERRA: Daicom
ADELAIDE: Protronics Pty. Ltd.

Phone: 371-5677
Phone: 82-3581
Phone: 51-4713

PERTH: Reserve Electronics
HOBART: Tasmanian Electronic Supplies
WOLLONGONG: Macelec

Phone: 87-1026
Phone. 44-1337
Phone: 29-1455
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the valley voltage. This latter value can 
only be an estimate, since its value 
depends on how far the current must fall 
before one considers that one is in the 
valley region. In all cases valley currents 
were of the order of 0.5nA to 2nA. Three 
2N2386 devices were tried and two 
BFW61 devices, as indicated in the 
table.

A negative resistance oscillator was 
then made using two complementary 
FETs, connected in the circuit of Fig. 3. 
The resonant LC circuit determines the 
frequency of oscillation, and a sine wave 
output can be obtained over a wide 
range of frequencies. Initially frequencies 
in the range 50kHz to 10MHz were tried. 
The voltage across the tuned circuit 
under no load conditions has a peak to 
peak amplitude equal to twice the 
applied voltage. The circuit is especially 
useful when one requires an output 
amplitude accurately related to the 
power supply voltage. The valley current 
is so small that it imposes a negligible 
load on the tuned circuit.

The devices need not be matched or 
selected in any way, almost any pair of 
complementary junction FETs being suit­
able.

The inductance L was then replaced 
with an iron cored coke and the parallel 
capacitor was increased to 0.02uF. The 
circuit then gave an output at an audio 
frequency, the value of which could be 
selected by changing the value of C or L.

The circuit was then modified to the 
form shown in Fig. 4, in which both audio 
frequency and radio frequency resonant 
circuits are included in series with one 
another. The resultant output consisted 
of a radio frequency oscillation ampli­
tude modulated at the audio frequency. 
Either the radio frequency or the audio 
frequency tuned circuit could be shorted 
out by one of the switches so that an 
unmodulated audio or radio frequency 
output could be obtained.

This type of circuit is very simple and 
convenient for use when servicing radio 
receivers. A short length of wire con­
nected to the output of the circuit will 
provide adequate coupling to a radio 
receiver which is situated fairly near to 
the wire. Audio signals must be directly 
coupled to the audio section of the 
receiver, however. If used for IF align­
ment, it may also be necessary to place 
the output lead from the circuit very 
close to the IF stages of the receiver to 
ensure the coupling is adequate, but 
when the IF stages are nearly aligned, the 
wire connected to the output of the Fig. 
4 circuit can be moved somewhat farther 
away from the IF stages.

The writer formed the opinion that the 
output from the Fig. 4 circuit was fairly 
pure, the harmonic responses appearing 
no larger than those from a typical com­
mercial signal generator. However, this 
was only my general impression, and no 
harmonic measurements were carried 
out to check this.

TABLE 1
P-channel 
device

N-channel 
device

Peak 
Current 
(uA)

Peak
Voltage

Valley
Voltage (approx.

2N2386 (1) BFW61 (1) 1050 1.4 7.5
2N2386 (2) BFW61 (1) 1100 1.9 6.6
2N2386 (3) BFW61 (1) 940 1.55 7.5
2N3820 BFW61 (1) 1410 1.5 6.2
2N3330 BFW61 (1) 1170 1.4 7.6
2N2386 (1) UC734 1040 2.15 9.0
2N2386 (1) E 304 1650 1.9 7.9
2N2386 (1) BFW61 (2) 1250 1.7 7.4
2N2386 (1) 2 N3685 725 1.6 7.3
2N2386 (1 ) 2N3823 1060 1.55 7.3

Integrated devices containing the cir­
cuit of Fig. 1 in a miniature two terminal 
package are available from the Mat­
sushita Electric Company of Japan under 
the name 'Lambda diodes'. This name is 
derived from the fact that the characteris­
tic curve of Fig. 2 is in the shape of the 
capital Greek letter lambda.

It seems to the writer that the main dif­
ference between the Matsushita device 
and the discrete component circuit of 
Fig. 1 is in the somewhat lower currents 
of the former type. Valley currents as low 
as 30pA were found for some of the Mat­
sushita devices, although a valley current 
of the order of ten times this value was 
found more frequently. Peak currents of

BASIC ELECTRONICS
Basic Electronics, now in its fifth edition, is almost 
certainly the most widely used manual on elec­
tronic fundamentals in Australia. It is used by 
radio clubs, in secondary schools & colleges, and 
in WIA youth radio clubs. Begins with the elec­
tron, introduces and explains components and 
circuit concepts, and progresses through radio, 
audio techniques, servicing, test instruments, etc. 
If you've always wanted to become involved in 
Electronics, but have been scared off by the mys­
teries involved, let Basic Electronics explain them 
to you.

$3.00 plus 60c p&p.

Electronics Australia, Box 163, Beaconsfield, NSW 2014.

the order of 300uA are typical for the 
Matsushita devices, depending on type. 
Peak voltages of 0.8V to 4V or more can 
be obtained.

In conclusion, I believe the simple 
practical circuit described has a perfectly 
satisfactory performance for use as a sig­
nal generator. One should avoid attach­
ing an aerial of appreciable length to the 
output or one may cause interference 
over a considerable area, since the out­
put voltage is greater than that from most 
signal generators. Indeed, the circuit 
could probably be used for radio control 
over a reasonable distance, but the 
frequency of oscillation would have to be 
set quite accurately for this application.®

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State provides a wealth of 
information on the structure, principles, opera­
tion and applications of solid state devices. It 
begins with atomic theory. Successive chapters 
cover: diode types; unijunction, field-effect and 
bipolar transistors; thryistor devices; device 
fabrication; and microcircuits. A glossary of terms 
and an index complete the 120 pp book. Adopted 
as a text by many colleges, Fundamentals of Solid 
State is ideal for amateur, hobbyist, engineer or 
student.

$3.00 plus 60c p&p
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DICK and \ Star SPEAKER
* DESIGNED FOR AUSTRALIA __ _ _ - - _

SYSTEMS BRING YOU SOUND QUALITY 
ATAN ECONOMICAL PRICE.

12" 3 WAY SYSTEM 
ONLY $199 PAIR
IT'S A NAME YOU HAVEN'T HEARD BEFORE -
IT'S A NAME YOU'LL HEAR A LOT OF IN FUTURE . .
Brand new and exclusive to Dick Smith and Dealers, Southern Star 
are the latest in quality audio components. And just look at the price: 
$199.00 per pair. You'd pay near that amount each for similar 
sounding speakers elsewhere! Performance: superb - and they handle 
80W (P) at 8 ohms. And the speakers are guaranteed against operating 
defects for two years (boxes not included). All at the incredible price: 
Cat. A-2360 ............................................................................ $199.00/pr

SUPPLIED WITH 
HIGH QUALITY 
ACOUSTIC FOAM 
GRILLES

iSautnern Star
DESIGNED FOR AUSTRALIA

STEREO AMPLIFIER & AM/FM STEREO TONER
PRESENTING THE LATEST 
IN MATCHED SOUND GEAR - 
SOUTHERN STAR TUNER 
AND AMPLIFIER SYSTEM

ÄSsS

’120
EACH.

IF ITS VALUE YOU WANT, HERE IT IS!
It's one thing to have the world's best audio — 
it's another to pay for it. Most people prefer a 
'middle of the road' approach; audio equipment 
which suits both their needs AND their budgets. 
For those 'normal' people we present a 'normal' 
system, with features which put it in a class all 
by itself: The Southern Star tuner and amplif - 
ier. Finished in the latest 'with it' black panel and 
walnut colour case. Tuner features AM & FM 
reception to Aust, standards, with extras like a 
local/DX switch on AM as well as AFC on FM. 
Amp is rated at 10W/channel — more than enough 
for most people regardless of what the boffins try 
to tell you! Bandwidth is 40 — 40,000Hz; takes 
inputs from mag or cer cartridges, tuner, tape etc.

GARRARD
7 fully Automatic

So who's pretending this is the ultimate in turntables?

22.™Tuner — Cat A-1400 ......................
Amplifier — Cat A-1270 ..............

Designed for YOUR 
lounge room!______

$120.00
$120.00 iCat A-3068 .. (unit only.no base)

We're not — but we will promise one thing: 
These are brand new, unused Garrard CC-10 auto 
ehangers which have a quality ceramic cartridge and 
a 3 speed turntable. You wouldn't believe you could 
get such quality for such a low, low price.
Here's a tip: get one of these t'tables for the kids to 
play with so you can save your expensive cartridge & 
turntable tor your valuable record collection! Smart!

$22.50

DICK SMITH 
ELECTRONICS 
GROUP

WE HAVE DEALER:
AUSTRALIA. PHONE YOUR 
NEAREST STORE FOR THE 
DEALER CLOSEST TO YOU.

POSTAGE/PACKING CHARGES

VISIT YOUR NEAREST STORE: 
SYDNEY - 125 York St, Ph. 29 1126 
BANKSTOWN - 361 Hume Hwy. Ph 709 6600 
GORE HILL - 162 Pacific Hwy. Ph. 439 5311 
MELBOURNE - 656 Bridge Rd, Richmond. Ph. 42 1614
BRISBANE - 166 Logan Rd, Buranda. Ph. 391 6233 
MAIL ORDERS: P.O. Box 747 Crows Nest. N.S.W. 2065.

AND NOW OUR NEW STORE AT PARRAMATTA: 30 GROSE ST - Ph. 683-1133

ORDER VALUE
$5 

$10 
$25 
$50
$100

$9 99 
$24 99 
$49 99 
$99 99

CHARGE 
$1 00 
$2 00 
$3 00 
$4 00 
$5 50

only.no


Circuit & Design Ideas Conducted by Ian Pogson

Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used.

One-touch diode tester
Most of us seem to have plenty of 

diodes in our junk boxes. However, the 
problem often is to find out which ones 
are good, which ones are bad and, in the 
case of the former, which end is which 
(cathode or anode). Most diodes can be 
tested which a conventional ohmmeter. 
However, a simpler way is to use the 
diode checker described here.

The op amp IC1 forms a simple square 
wave oscillator whose output swings 
from almost full positive to full negative 
levels with respect to ground. If a good 
diode is connected between BP1 and 
BP2 with its cathode toward BP1, LED1 
is forward biased and glows. If the diode 
is reversed so that its anode is at BP1, 
LED2 glows and LED1 is dark. With the 
LEDs properly identified and placed 
close to BPI, an unknown diode lead

connected to BPI is easily identified.
Before installing the LEDs, be sure they 

are of equal brightness. The values of RI, 

R2, R3 and C1 can be varied if the 
specified values are not available, as long 
as the circuit oscillates.

In use, connect a diode to be tested 
between the two binding posts. If only 
one LED glows, the diode is good and 
the glowing LED will identify the 
cathode. If both LEDs glow, the diode is 
shorted. If neither LED glows, the diode 
is open.

Transistor junctions may be tested by 
connecting the collector to BP1 and the 
base to BP2. If LED1 glowsand is brighter 
than LED2, the transistor is NPN. If LED2 
glows, or is brighter than LED1, the tran­
sistor is PNP.

(By David Markegard, in "Popular 
Electronics".)

Variable band-pass filter

Sometimes it is required to have a 
high-Q bandpass filter which is adjusta­
ble over a wide frequency range without 
an appreciable change in Q, or more par­
ticularly, without the loop-gain becom­
ing greater than unity which causes 
oscillation. With this circuit the centre 
frequency can be adjusted over a 100:1 
range whilst maintaining Q greater than 
100, and over smaller frequency ranges, 
a Q of up to 10,000. In addition, a two- 
phase output is available.

The cascaded all-pass networks, B and 
C, each have a 0° to 180° phase variation, 
and unity gain at all frequencies. This cas­
cade is driven from a third operational 
amplifier whose feedback signal is the 
sum of the input and output of the all- 
pass network. The sum becomes exactly 
zero when there is exactly 180° phase 
shift over the cascade, and thus the 
overall gain approaches half the open­
loop gain of amplifier A. At other 
frequencies the gain tends towards unity.

Because the frequency determining 
components only affect the overall 
phase-shift and not the gain, there is no 
danger of having a loop-gain greater than 
unity. If the two-phase output or large 
frequency range is not required one R 
can be fixed. The Q is adjusted by R2, 
and with the values shown gives the cir­
cuit a 20Hz to 2kHz range.

(By J. M. Worley, in "Wireless 
World".)
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MODEL D61A

lowcost 
oscilloscope
for TV servicing, audio,general 
electronics, lab or classroom
Probably the most popular low cost general purpose 
oscilloscope on the market. Thoroughly reliable, light­
weight design. Simple to use. It has performance high 
enough to tackle the most meticulous of pulse analyz­
ing jobs on the bench and rugged construction with 
solid state circuiting so you can take it out on the job 
with confidence.
Features include:
10MHZ. 8 x 10 cm display. Can be used in Single 
Trace, Dual Trace and X — Y modes. Automatically 
selects for chopped or alternate modes. Automatically 
selects for TV line or frame displays.
Contact Tektronix for a demonstration or specifi­
cation literature.

Bl
TEKTRONIX«

committed to 
technical excellence

SHOPS 2&3 POST OFFICE ARCADE «JOYCE STREET 
PENDLE HILL« NSW 2145 • TELEPHONE 636 6222

Sydney 888 7066
Melbourne 818 0594
Adelaide 223 2811

Brisbane 31 2896
Perth 21 7885
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Colour TV thief trap

Colour TV receiver sets have a good 
value on the black market and it is not 
uncommon for a set to disappear while 

occupiers of premises are asleep. It is 
also obvious that the same sort of thing 
could happen when premises are left 

unoccupied, even for quite short 
periods. The circuit may be installed to 
give an alarm when the set is being tam­
pered with by unauthorised persons. 
Withdrawal of either the TV antenna lead 
from the set, or the mains plug, will 
actuate the alarm and the bell will ring.

Component values as shown are 
approximate as these depend on the 
transistors being used, but with careful 
construction a minimum constant current 
of approximately 20uA can be achieved.

The rated current of the SCR should 
suit the bell. One "earthy" end of the cir­
cuit should be connected to the "outer" 
of the coaxial cable, or it could be con­
nected to one line of 300 ohm ribbon via 
a suitable RF choke. The other "earthy" 
end of the circuit should be connected 
to a water pipe or other electrical earth.

(By D. H. Johnson, ZL2BHK, in 
"Break-In")
Editorial note: Such a device could be 
useful for motels etc, where they may 
have problems with colour TV sets disap­
pearing from time to time.

Economy suggestion for Mini Scamp
With regard to additional RAM for 

Mini Scamp, instead of using the addi­
tional PCB as shown in June, 1977, page 
80, figure 2, may I suggest that the 2112 
RAM chips can be piggy-backed. If pin 
13 in each case is bent outwards, the 
remaining 15 pins can be soldered to the 
chip below. Two vertical stacks of 2112 
chips are therefore produced. Pin 13 on 
each chip can then be joined to its com­
panion in the other stack and from there

Low-cost replacements for
While using my Digital Volt-Ohm 

Meter described in January and February, 
1973, I was unfortunate enough to des­
troy the 740 input IC in a most unusual 
way. While making measurements on a 
TV receiver, I brought the negative lead 
of the probe within corona distance of 
the EHT lead on the receiver. There was 
a sizzle and the inbuilt protection was 
overloaded, leading to the demise of the 
740. On checking up to replace the 740, 
I found that the cost was very high and 
so I decided to seek out some type of 
suitable substitute. The newer type 
CA314OT made by RCA was found to be 
suitable, with some minor modifications. 
The price turned out to be about 10% of 
that for the former device.

To effect the changeover, I soldered 
the appropriate leads of the CA314OT 
into a 14-pin DIL plug, made by 
McMurdo (now Swann Electronics). This 
plugs into the existing holes on the PCB. 
Pin 8 has no connection and is left flying. 
A 22pF compensating capacitor is sol­
dered from pin 8 on the PCB to the —15V 
line, which is also pin 4 of the CA314OT. 
Also, it is necessary to place a 15k resistor 
in series with the offset potentiometer, 

to one of the pins on the 74LS138 deco­
der. A 4-chip stack will stand 9/16 in or 
15mm clear of the PCB.

This idea may be of use for other types 
of memory chip where there are several 
address lines but decoding and I/O buf­
fers (with the 2102 for example) may 
begin to make it impractical. In some 
cases it might be possible to build 
horizontally across a PCB instead of up, 
then only the 8 legs in the air need be

input IC on 1973 DVM 
to limit the voltage and so prevent 
overheating of the device.

While making the above change, I 
decided to make a couple more small 
modifications at the same time. Much 
better drive to the LEDs is possible by 
replacing the type AY1103 or 2N3641 
transistors with type BC337s. This gives 
increased brilliance and improved lea­
ding zero blanking.

As I do not care for the use of two LEDs 
to simulate a "1", I used an FND70 
instead. I bent up all the pins against the 
case and cemented the FND70 to the 
PCB in the place where the two LEDs 
were previously. Pin 1 is the cathode and 
it is connected to the original cathode 
point. Pins 8 and 9 are the anodes which 
give the figure "1" and they are con­
nected to the anode points of the original 
FLV110s. There is a blank spot on the PCB 
just above the position of the FND70. A 
hole was drilled through and the leads 
were then soldered direct to the 
appropriate points on the copper side of 
the PCB.

(By Mr E. NoIler, 106 Essex Street, 
Epping, NSW 2121.) 

tied to the PCB, since all the others can 
be bent downwards. This may be done 
with the 2102 for instance.

(By Mr R. King, 10 Ashfield Street, 
Sandy Bay, Tasmania 7005.)

DESPATCH 
SERVICE

869 GEORGE STREET. SYDNEY 2000 
PHONE 211 0816, 211 0191

Modular Type Printed Edge Connector 
Horwood Instrument Cases
Texas Instrument and Novus Calculators
Range of B & W or Colour T.V. Aerials
Project P.C. Boards
C.B. Power Supplies
New "Scope” TC 60 240V. A.C. Temperature 

Controlled
E.L.1 Soldier Attractor
Switchable Car Stereo Speaker Controls 
Motorised Car Aerials-Model Mr-5Z 
Cassette Tape Module Racks
Phono Cartridges + Stylii—Wide Range 
"Lark” Stylus Timer
"Coral" 2 Way + 3 Way Speaker Kits
12V. Car Trouble Lamps-Fluorescent 
Microphones-Dynamic, Electret, F.M. 
Wireless
Alconic A.M.-F.M.-C.B. Portable Receivers

Open Mon. to Fri 8.00a.m. to 5.30p.m. 
Saturday 8.00a.m. to 11.45a.m. 

TRUST R.D.S.
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NLS LEADS AGAIN!!
THE NEW MS-15 MINISCOPE

• 15 megahertz bandwidth.

• External and internal trigger.

• Time Base—0.1 microseconds to 
0.5 Sec/div—21 settings.

• Battery or line operation.

• Automatic and line sync modes

• Power consumption less than 15 W.

• Vertical Gain—0.01 to 50 volts/div 
—12 settings.

• Weight is only 3 pounds.

With Rechargeable
Batteries & Charger Unit ^0^.0

15% sales tax 
if applicable.

Non-Linear Systems, (Australia) Pty. Ltd
61 Lothian Street, North Melbourne, Victoria, 3051, Australia.
Telephones: (03) 329-9951 - (03) 329-9377 Telex: 34082.
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The Serviceman

It doesn't happen often, but. . .

Reputable manufacturers go to a lot of trouble to ensure that a faulty 
appliance never reaches the customer but, occasionally, one does slip 
through. When it does the firm concerned needs to act quickly and 
positively to retrieve the situation. Here is a story which makes the point 
most effectively.

It is no secret that some funny things 
(funny peculiar, that is) happen on 
modern production lines, whether they 
be for motor cars, washing machines, 
colour TV sets, or any other mass 
produced device. Most of them are so 
obvious that they are picked up further 
down the line but, occasionally, one slips 
through. When it does it can cause a lot 
of red faces.

The story I am about to tell is a typical 
example. It did not happen to me but I 
can vouch for its authenticity. For 
obvious reasons all those involved, 
including the firm concerned, have to 
remain anonymous; it happened but it is 
not a reason to avoid that brand.

The story started with the purchase of 
a new colour TV set, locally made by a 
well known manufacturer. It was duly 
installed by the dealer and, superficially 
at least, appeared to be performing nor­
mally. However, after a couple of days, 
when the initial enthusiasm had worn off, 
the customer began to take a more cri­
tical look at the picture.

Sure, it moved, it spoke, and it was 
coloured. But there was something about 
it which didn't seem right. It wasn't until 
he watched a football match the next 
Saturday afternoon that he felt able to 
describe the effect.

Thus reassured he sought the advice of 
a friend who, while not directly associ­
ated with the TV industry, has a thorough 
grounding in the subject. And, as you 
might have guessed, this friend is also 
known to me; that's how I heard the 
story.

Anyway, as the customer put it to his 
friend, "when I saw the footballers in 
their bright coloured jerseys running 
around against a background of green 
grass I realised that the colours on the 
jerseys did not match up with the outline 
of the players. They seemed to be 
smeared and noticeably displaced to the 
right. Is this normal?"

His friend assured him that it was most 
definitely not normal but, just to make 
sure, he arranged to have a look at the 
picture himself. What he saw only con­
vinced him that the set had a fundamen­

tal fault, as well as having poor overall 
colour balance. He advised the customer 
to complain in no uncertain terms.

About this time the customer received 
a form letter, ostensibly from the manu­
facturers, noting that he had bought one 
of their sets, congratulating him on his 
choice etc,—blah blah blah— and asking 
whether he was satisfied with the set. The 
customer promptly wrote "NO" in the 
appropriate place and sent the letter 
back.

As a result a technician appeared on 
the doorstep a couple of days later to 
find out why. After a cursory glance at 
the picture he picked on three likely 
causes of the trouble. (1)There was a 
portable radio sitting on top of the TV 
cabinet. (2) There was a metal handrail, 
belonging to an adjacent stairway, which 
ran alongside the cabinet. (3) It was 
aggravated by ghosting, caused in turn by 
a faulty aerial installation.

In fact, the aerial was a well known 
model which should have been quite 
adequate for the area and the only 
abnormal feature of the installation was 
that the customer had replaced the old 
ribbon feeder with coax, but had omitted 
to fit a balan. The technician immediately 
latched onto this point as a major cause 
of the trouble.

The customer duly passed this 
pronouncement along to his technical 
friend, who promptly dismissed the sug­
gestions with one curt phrase. In greater 
detail he refused to accept that the tiny 
speaker in the portable set could have 
any great effect on the particular set—let 
alone the effect under discussion—or that 
the metal handrail could have any effect, 
either.

Similarly, he was not convinced about 
the aerial. Granted, the lack of a balan 
was technically wrong but, as had been 
pointed out to him by an engineer well 
versed in antenna design, a balan is a 
technical nicety rather than a necessity. 
The really important thing, in any system 
where the aerial is the generator, is for 
the load (ie, the set) to match the 
feedline impedance and present a bal­
anced or unbalanced load as 

appropriate. A moderate mismatch be­
tween the aerial and the feedline is far 
less important.

Nevertheless, because there was no 
great effort involved, the customer 
removed the portable set and even dis­
mantled the handrail. It goes without say­
ing that neither action had any effect 
whatever. At the same time, more as an 
exercise than anything else, he rang a 
well known TV aerial manufacturer and 
put the problem to them. They went 
through the motions of asking him where 
he lived and then, presumably from a dis­
trict map, proceeded to nominate the 
disposition of power lines and other 
landmarks in the vicinity.

Having done that they assured him that 
the aerial he was using was completely 
inadequate for his area and that nothing 
less than their model XYZ123 would be 
needed to solve his problem. They 
would be happy to install one for 
something over $60. In the light of sub­
sequent events, this turned out to be a 
most revealing exercise.

In the meantime the customer's tech­
nical friend had discovered that he, 
"...knew a bloke what knew a bloke" in 
the TV company concerned and began 
stirring from the other end. As a result 
a second technician appeared on the 
doorstep.

He roundly denounced the findings of 
the first technician and set to work on the 
set itself. The only trouble was, he didn't 
seem to get very far either. After an hour 
or so of fiddling he announced that the 
set would have to go back to the com­
pany's service department, and that he 
would arrange to have it picked up. 
Which was just as well, because the cus­
tomer's impression was that, not only 
had he not achieved anything but the 
colour balance was even worse than 
before.

The set was subsequently picked up 
and returned to the service department 
where it caused a great deal of head 
scratching before the trouble was pin­
pointed. Incidentally, I wonder how 
many readers have tried to guess what 
was wrong, from the symptoms so far. 
In fact, I had been brought up to date 
on the story at this stage and had 
nominated—correctly I am happy to 
say—at least the broad area involved.

I can only guess at some of the things 
that went on in the service department, 
based on what eventually emerged as the 
real culprit. But I must say I sympathise 
with them; fate played them a trick which 
I wouldn't even wish on someone I didn't 
like!

To find the problem the service 
department eventually had to back track 
into the production department; a quite 
separate entity. Here they learned—or 
confirmed—that a certain component 
(pardon me if I stretch the mystery out 
just a little longer) had been changed in 
the middle of a recent production run.

Apparently there had been a supply 
problem with this particular component
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and one of a different type had had to 
be substituted. But to accommodate the 
new version associated circuitry had to 
be modified, so the new chassis were 
now suitable only for this type.

Most readers are probably way ahead 
of me by now in guessing that it was 
almost inevitable that one (at least) of the 
old units, which in theory had all been 
used, should suddenly turn up and be fit­
ted to the modified chassis.

And I wonder if anyone can nominate 
the component at this stage?

Well, here's another clue. In any colour 
TV set the luminance(monochrome) and 
chrominance (colour) signals diverge 
into separate paths at the video detector 
and do not meet again until they reach 
the picture tube or a mixing network 
immediately prior to it.

The luminance signal is handled by the 
luminance amplifier which has a broad 
bandwidth to cope with the fine detail 
contained in the luminance signal. The 
chrominance signals are handled by 
chrominance amplifiers which have a re­
stricted bandwidth appropriate to the 
relatively limited bandwidth of the 
chrominance signals.

This restricted bandwidth effectively 
delays the chrominance signal so that, if 
not allowed for, it will arrive later than 
the luminance signal with which it is 
expected to exactly coincide on the 
screen. In fact, being later, it would be 
displaced slightly to the right.

To compensate for this the luminance 
amplifier is fitted with a delay line (not 
to be confused with the PAL delay line) 
which retards the luminance signal by the 
same amount.

Now can you pick it?
Yes, the changed component was the 

luminance delay line. I have no way of 
knowing in exactly what respect(s) it dif­
fered from the original type, or what 
degree of error the difference(s) in­
troduced. Suffice it to say that it was of 
a magnitude which attracted the atten­
tion of a non-technical viewer because 
he found it visually disturbing.

Incidentally, a delay error of this kind 
introduces a rather more subtle disturb­
ance than simple lack of register be­
tween the two images. Wherever there 
is a transition between colours or be­
tween colour and a neutral tone, involv­
ing a change in luminance level, there will 
also be a change of colour until the 
chrominance signal catches up. Thus we 
get not only a displacement of colour but 
also, possibly, a change of colour.

Little wonder the viewer didn't like it!
Of course it all ended happily. The cor­

rect delay line was fitted, the colour 
balance restored, and the set returned to 
a now happy customer. But not a story 
of which the TV industry can be very 
proud; too many things went wrong.

It was not simply that the wrong, delay 
line found its way into a chassis; that !.ind 
of mistake can-and does-happen on all 
production lines. It is not even the fact 
that the set was passed by the final test 

department, though this should not have 
happened.

The real criticism is in the manner in 
which the situation was handled from 
that point on. While the company made 
a creditable gesture with their follow up 
letter, this turned out to be an empty ges­
ture in practice. The technician sent to 
investigate the problem certainly did not 
impress anyone, either technically or in 
the public relations sense.

While he cannot be blamed for not 
diagnosing the fault, he stands con­
demned for not realising—or admitting— 
that he was out of his depth and, worse, 
for nominating quite ridiculous reasons 
for the trouble.

The simple fact is that anyone charged 
with this job should not only be tech­
nically competent but should also have 
some public relations sense and ideally, 
also have the authority to make on-the- 
spot decisions.

For example, would it be too much to 
expect that, in a sticky situation like this, 
such a person could authorise a com­
plete replacement chassis if necessary? 
This would wipe out the problem as far 
as the customer was concerned, while 
the company could then investigate the 
problem in private rather than in public.

Granted the second technician at least 
realised that he was out of his depth, and 
did the right thing as a result. But it must 
be remembered that he only appeared 
on the scene because someone was able 
to make an unofficial approach, on a per­
sonal basis, further up the line. It is 
interesting to speculate on what would 
have happened had no such approach 
been possible.

And the organisation which seems to 
have come out of it with the worst record 
is the aerial company. Once the basic 
problem in the set had been corrected 
all the troubles which they—and others— 
were so ready to blame on the aerial 
completely disappeared. In fact, the set 
delivered a first class picture.

One cannot avoid the suspicion that 
their supposed assessment of the situa­
tion, based on the location, was little 
more than a gimmick; that the answer 
would have been the same regardless of 
the location, or the aerial currently in use.

In view of these rather caustic com­
ments my earlier statement that I sym­
pathised with the service department 
may seem a little strange. It isn't really. 
I do sympathise with them; after all it 
wasn't their fault that things went wrong, 
but they were saddled with the job of 
finding a fault which was really outside 
their province.

To appreciate their difficulties it is 
necessary to understand the difference 
between field servicing—the kind we 
usually talk about—and what might be 
called production line servicing.

Having once earned my bread and 
dripping at the end of a production line, 
charged with the job of finding out why

(Continued on page 106)

AVAILABLE
FROM:
I.C.S.
16 GERTRUDE STREET 
ARNCLIFFE 597 1444

DISTRIBUTORS:

NORTH

J.A. SEVERN 
50 BAMBARA 
CRESCENT 
BEECROFT 869 1058

SOUTH

BRYAN CATT 
INDUSTRIES 
105 MIRANDA ROAD 
MIRANDA 524 4425
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RADIO DESPATCH 
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SYDNEY 2110191
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ELECTRONIC 
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DISTRIBUTORS FOR THE ELECTRONIC INDUSTRY

Are 
you 

aware??
We offer Top Brand Products at market 

prices with one of the largest product ranges
available from a single source of supply.

PRODUCTS AVAILABLE AS LISTED:
Semi-conductors Passives Electro-Mechanic
DELCO A.E.E. ALCO
ELCOMA BEYSCHLAG AUGAT
GENERAL ELECTRIC BOURNS CANNON
INTERMETAL ELCOMA ITT
ITT ERIE J.A.E.
NATIONAL (NS) ITT JEAN REGAUD
NEC (RECTIFIERS) SOANAR NATIONAL (RELAY)
R.C.A. SPRAGUE POMONA
SANYO ROTRON
SIGNETICS NEW ICS CATALOGUE

SWITCHCRAFT
T.l. AVAILABLE IN JULY T.l. (IC SOCKETS) 

THERMALLOY

Instant Component Jervice
16 GERTRUDE STREET, ARNCLIFFE
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ASCII
At left is a view of the completed proto­
type, showing the general disposition of 
the various components. The circuit is 
shown on the facing page.

This project was developed and produced by 
staff of the School of Electrical Engineering at 
North Sydney Technical College, as an educa­
tional aid for use in the Electronics and Com­
munications Certificate course.

article by GREG SWAIN

Here is a demonstration device designed to help teach both the fun­
damentals of the ASCII alphanumeric code, and the way characters 
are generated for display purposes. It can also be used as a single­
character display for data communications experiments.

This ASCII character generator should 
find immediate appeal with technical 
institutions conducting data communica­
tions courses. In fact, as mentioned in the 
accompanying credit line, the unit was 
developed by staff at the School of Elec­
trical Engineering, North Sydney Tech­
nical College, as a training aid for the 
subject "Data Communications", a Stage 
4 elective of the Electronics and Com­
munications Certificate.

At the college, students use the char­
acter generator to obtain familiarity with 
the ASCII code, in conjuction with ASR33 
teletypes, modems and UART (universal 
asynchronous receiver transmitter) serial 
to parallel converters. The student is able 
to generate data on a keyboard, convert 
it to serial synchronous form, and then 
to a modem producing frequency shifted 
audio tones which are fed into a simula­
ted telephone line. The data then flows 
via another modem and serial to parallel 
converter to the character generator, 
where it is displayed on a 7 x 5 LED 
matrix.

In the initial stages of student training 
though, the unit can be used without sup­

porting equipment. On this basis, it can 
be used simply to demonstrate the fun­
damentals of ASCII code and character 
generation by feeding in data via 6 binary 
input switches. It would seem appropri­
ate here to point out that the unit can 
only be used to demonstrate 6-bit ASCII, 
and not the more comprehensive 7-bit 
ASCII code.

The circuit of the character generator 
is quite straightforward. Six integrated 
circuits and 17 transistors are employed 
in all, together with 35 silicon diodes and 
the 35 LEDs that go to make up the dis­
play matrix. At the heart of the circuit is 
a Signetics 2513 ASCII character genera­
tor (CM2140).

Data input to the unit is by way of 6 
banana sockets wired in parallel with the 
binary input switches, together with a 7th 
banana socket wired permanently to 
earth. When the switches are in the nor­
mally closed position (connected to 
earth), the data inputs to the 7404 hex 
inverter are held low (logical 0) and 
inputs 17-22 of the character generator 
will thus be high (logical 1).

Conversely, if the input switches are 

opened the data inputs to the hex in­
verter will be pulled high by the 3.3k 
pull-up resistors and data lows (0) will be 
applied to the inputs of the character 
generator.

The multiplexing clock is formed by a 
555 timer connected in the astable mode 
and set to oscillate at approximately 
1kHz. This drives two 7474 dual D-type 
flipflops connected as a binary dividing 
chain. The outputs from the first three 
flipflops are used to form three row 
address lines, which are decoded by a 
7442 BCD-to-decimal decoder to drive 
the 7 rows of the LED array via transistors 
Q11-Q17.

The three row address lines also drive 
inputs 14-16 of the character generator. 
This data, together with input data on 
pins 17-22, is used by the character 
generator to determine which of its out­
puts are activated to drive the columns 
of the character array.

The outputs (pins 4-8) of the character 
generator are buffered by current buffers 
Q1-Q5. These in turn control transistors 
Q6-Q10 which drive the columns of the 
array.

The power supply circuitry has been 
kept relatively straightforward, with the 
positive and negative supply rails derived 
from two separate 15V secondary wind­
ings of a Ferguson type PL30/20VA trans­
former. The positive side of the supply 
is simply a bridge rectifier and filter com-
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bination driving a three terminal 5V/1A 
regulator. The 1uF capacitor across the 
output of the regulator is to ensure 
stability.

Two zener stabilised supplies giving 

the required -12 and -5V outputs are 
employed for the negative side of the 
supply. The 220 ohm and 180 ohm resis­
tors are for current limiting, while the two 
1uF capacitors are included to ensure 

stability as before.
The method of construction of the 

prototype should be self-evident from 
the accompanying photographs. Most of 
the circuit components, including the
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RALMAR INTRODUCES -GOLDIES
' '! 'I U HW

Ralmar introduces Goldies — gold plated connectors for 
near perfect electron transfer. Gold has one third the bulk 
resistance of cadmium or chrome plating. The surface film 
of gold is only 5 angstroms in thickness against 1,000 to 
2,000 angstroms for cadmium or chrome. Gold will not 
tarnish or corrode. Additional to excellent signal transfer.
long life and near permanent usage assured. Use
“Ralmar Goldies” for high quality applications and best 
results from equipment.

IN THIS SERIES
PL.259/G 
PLA.l/G 
PL.258/G 
M.258/G 
M.358/G

High frequency co-axial plug.
Cable adaptor for PL.259/G (58U cable)
Double female connector for PL.259/G

M.359/G
MP.4/G
P.4/G
LC.2/G
LC.3/G

Double male connector 
“T" type connector —
PL.259/G
Right angle connector— 
4 pin microphone plug 
6.3 mm phone plug 
“R.C.A." plug 
“R.C.A.” panel socket

- PL.259/G 
double female to

PL.259/G to female

PART OF AN EXTENSIVE RANGE OF 
ACCESSORIES FOR AUDIO APPLICATIONS

RALMAR AGENCIES PTY. LTD.
23 ATCHISON STREET, ST. LEONARDS, N.S.W. 2065 
PHONES: (02) 439-4352, 439 6174 TELEX AA 22523

I WiiWiWu
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ASCII CHARACTER GENERATOR

The power supply circuit. All components, with the exception of the power trans­
former, are mounted on a specially designed PC board.

display LEDs, are mounted on one large 
double-sided PCB, the layout of which is 
indicated by the lead photograph. The 
position of each IC is indicated by its type 
number, etched onto the board as part 
of the copper pattern. The power supply 
rails are indicated in a similar manner.

A separate, smaller PCB carries the 
power supply components. The layout of 
components on the board may be seen 
from the photograph. Note the heatsink 
fitted to the + 5V regulator IC.

Because of the specialised nature of 
this project, and for space reasons, we 
are not publishing the PCB patterns or 
the component overlay patterns. It 
should not be too hard for the individual 
to place the components on both boards 
by following the circuit diagram and the 
photographs.

We are making the PCB patterns avail­
able to the various board manufacturers 
though, and PCBs should be available by 
the time this article appears in print. PCB 
patterns will also be available from the 
Information Service for those readers 
who normally make their own boards. 
However, readers who plan to do this 
should be warned that the double-sided 
pattern on the main board may present 
some difficulties.

A metalwork diagram has not been 
prepared for this project, as we imagine 
many builders will want to design their 
own case.

The prototype is housed in an inverted 
U-shaped aluminium case which is fas­
tened to a baseplate. The front and back 
panels are of clear plastic. Case dimen-

View at right shows the general layout of 
power supply components on the rear of 
the dividing panel.

sions are 220 x 210 x 115mm (W x H x 
D).

Mounted down the front left-side of 
the case are the 7 input sockets, together 
with the 6 binary input switches. Take 
care when wiring between the board and 
the input sockets and switches—inputs 1 
and 3 on the board (counting from top 
to bottom) are transposed with respect 
to the switch/socket order.

The two PCBs are mounted on either 
side of an internal dividing panel located 
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approx. 70mm behind the front panel. 
The power transformer also mounts on 
the rear of the dividing panel and is 
bolted directly to it below the power 
supply board, together with a 3-way 
mains terminal block. Wiring between 
the two boards is run via a grommeted 
hole located just above the terminal 
block.

The mains cord enters through a grom­
met on the side panel adjacent to the ter­
minal block, and should be securely 
clamped on entry.

Testing of the unit simply consists of 
switching it on, feeding in various 6-bit 
codes via the input switches, and check­
ing to see that the appropriate characters 
are displayed. If all is well, the unit can 
be hooked up to an ASCII keyboard, or 
some other external input device, for 
further testing.

Finally, we wish to point out that the 
School of Electrical Engineering, North 
Sydney Technical College, is not in a 
position to answer reader questions 
regarding the ASCII Character Genera­
tor. Reader enquiries should instead be 
directed to "Electronics Australia" 
through our Information Service, and in 
accordance with the Information Service 
rules published each month in the back 
of the magazine. ©



A NEW APPROACH 
TO MICROPROCESSORS

It is now a little over a year since we started selling microprocessors and related components. The 
rate of change in this challenging new technology has been staggering — our first products were a 
simple SC/MP kit, a 1 K RAM and a Power Supply. To-day we offer a large range of kits, virtually every 
popular microprocessor chip, memories expandable to 64K and supply much sought after peripherals 
such asV.D.U's andCassette interfaces. Our direct approach of offering cost effective products backed 
with highly qualified technical support has proven to be most successful. We are proud to be a leading 
ONE STOP MAIL ORDER STORE FOR COMPUTER PARTS AND PERIPHERALS.

1 K RAM. STICKS

& ¿

This unique new product has been 
designed especially for the hobbyist 
who wants to expand his system mem­
ory in practical, affordable increments 
and its appeal has already been enor­
mous. Each RAM STICK contains 8 
prime quality 21L02 (450 ns) and 
interconnections between boards are 
made with 16 pin wire wrap sockets. The 
modules are supplied assembled and 
software tested, and are burnt in to 
ensure reliable performance. Memory 
can be readily expanded by plugging in 
additional RAM STICKS and con­
necting the ENABLE to the address 
decoding. (32 K static memory occupies 
12” x 2.5” x 6.5" and draws 8.5A max.)

IK RAM STICK (100% TESTED 24 hr. burn in 
12 months warranty $25.50 

llllll»»'4x RAM ST: 2KS $99.00

8 x RAM STICKS $189.00

4 K RAM
ON S100 BUSS

This is our economy 4 K RAM kit 
mounted on a top quality fibreglass 
board with solder resist and gold plated 
edge connector, and of course low 
profile sockets for the 2102 RAMS Low 
power 2102’s with 450 ns access guar­
antee minimum current consumption 
and full buffering in and out to ensure 
unambiguous data transfer. Applica­
tion notes with each kit show how 
to connect memory to Z80, 8080, 
2650, SC/MP and 6800. Unique address 
selection so that any IK block can be 
located any where within 64 K address 
space.

SM4000 RAM KIT with full instruc­
tions — _

$100.00

MINISCAMPS: AN
IDEAL STARTING POINT

If you want to get into the very basics 
of microcomputers here is an ideal start­
ing point. Based on an original article in 
Electronics Australia, the Miniscamp 8 
uses the latest N. channel SC/MP chip 
and is constructed on two easily as­
sembled PCB. The front panel data 
switches are directly mounted on the dis­
play PCB to simplify the assembly. With 
our exclusive technical Manual and 
sample programs, you can build a Morse 
Code generator, an electronic organ, 
number guessing game, reaction timer 
and lots more.

MINSCAMP 8 — Kit of all parts with 
Miniscamp Manual and full instructions.

$79S0

2650 GAMES 
SOFTWARE 
PACKAGE

Newly released ASTRO-TREK (yes, the SPACE TREK Game) 
now available (requires only 3K of memory). Other games include 
Hangman, Nim, Mastermind, Target shooting, Number guessing 
and more. Package includes computer verified cassette tape (110 
Baud PIPBUG format) program listings and instructions

$12.50
CT7S0 

CASSETTE INTERFACE
This is a must for using low cost cas­

sette storage. Housed in a really good 
looking anodized aluminium case the 
CT750 is easy to use. Conforms to the so 
called "Kansas City" standard proposed 
by Byte Magazine, including a built in 
recovered clock facility for maximum 
tape speed tolerance. A major feature of 
the CT750 is that it can be used at other 
speeds particularly 110 Baud and effec­
tively looks like a paper tape punch/ 
reader.

CT750 ASSEMBLED AND TESTED

$39.50

S100 MOTHERBOARD

o o

Want to add S100 devices to your 
system or expand your 4K memories? 
Then here is the board to do it. The 
S100MB has provision for 8 edge con­
nectors (not supplied) and adapts to 
convenient 3M DIP connectors to mate 
with the rest of your system. Of course, 
the board is made from top quality 
fibreglass coated with green solder resist 
and bypass capacitors and heavy power 
rails are included.

11" x 7.5" S100 MB fully drilled, 
machined and tested —

$22.50

PARTS
SC/MP P Channel version........................................$19.75 6800 N Channel........................ $35.00
SC/MP II N Channel version.................................. $16.75 8080A N Channel.......................................................$19.50
2650 N Channel....................................................... $26.50 Z80 Plastic pack......................................................... $49.50

Please write for full price list of support devices

Prices include sales tax. Please in­
clude $1.00 postage for component 
orders or $2.50 for kit orders. Tax 
exempt prices available on request.

TT7JPPB APPLIED 
TECHNOLOGY 

PTY. UTO.

109-111 Hunter St., Hornsby 2077
Phone: 476-4758 476-3759

Open Monday-Friday, 9-5 p.m. 
All Day Saturday

84 ELECTRONICS Australia, October, 1977



An Introduction to Digital Electronics—18

ROMs & PROMs
Continuing the discussion of memory devices, this chapter looks at 
semiconductor memories which are used for permanent or semi­
permanent "read-only” storage. It describes the three main types of 
device in present use: mask programmed ROMs, fusible-link program­
mable ROMs (PROMs), and reprogrammable PROMs of the electrical 
and ultra-violet erasable type.

by JAMIESON ROWE

In contrast with RAM devices, which 
allow information to be written into and 
read from them with equal ease, ROM 
devices are designed primarily for read­
only operation. They are thus suitable for 
use in applications where information 
must be stored permanently and used or 
referred to from time to time, and also for 
applications where information must be 
stored semi-permanently.

An important application of ROM 
devices is for program storage in 
microcomputer controllers, where the 
microcomputer is "dedicated"—i.e., 
intended to perform the same set or 
sequence of tasks for a very long period. 
By having the sequence of instructions 
which make up the microcomputer's 
program stored permanently in a ROM, 
they are immediately accessible whenever 
required, and do not have to be fed in each 
time the controller is required to operate.

ROM memory devices also have a place 
in many general-purpose computer sys­
tems, because such systems tend to have 
many utility programs which are fre­
quently and repetitively used—like load­
ers, text editors, assemblers, compilers, 
interpreters and so on. By having these 
programs stored in ROMs as ''firmware ", 
they can be called instantly whenever they 
are required, obviating the need to load 
in each time from paper tape, magnetic 
tape or disc.

There is increasing use of ROMs also 
within the actual processor or ''CPU'' sec­
tion of computers, to store the processor's 
microprogram algorithms. These are the 
sequences of internal sub-operations 
which are used to carry out each of the 
various instructions in the processor's 
repertoire. By having a processor micro­
programmed with its algorithms stored in 
a ROM, it becomes possible to change the 
instruction set relatively easily, for dif­
ferent applications.

ROMs also tend to be used quite widely 
in both computers and other digital sys­
tems for the storage of permanent or semi- 
permanent reference data—such as 
logarithm tables, tables of complex 
mathematical functions and code-conver­
sion tables. The last of these areas is very 

broad, covering a variety of things from 
conversion between communication 
codes (e g., Baudot or Murray code to 
ASCII code and vice-versa), to generation 
of alphanumeric character scanning-row 
patterns from ASCII code inputs, as 
required for a video display terminal or 
line printer.

Yet another application of ROM devices 
is in programmable logic arrays, as we 
saw in an earlier chapter, to effectively 
synthesise complex logic functions. Here 
the information stored in the ROM is 
equivalent to the truth table of the 
complex logic function concerned.

In short, then, ROMs form an important 
group of semiconductor memory devices, 

STORED "0"

STORED 1

FIG

which tend to be found in many digital 
systems. A knowledge of the various types 
of ROM and their operation is thus very 
worthwhile for anyone working with, or 
seeking to work with such systems.

Broadly speaking, there are three main 
types of ROM device in current use. One 
is the mask-programmed ROM, in which 
the stored information is effectively writ­
ten in during manufacture. Then there is 
the fusible-link programmable ROM or 
"PROM ", which is programmed perman­

ently by the user. And finally there is the 
erasable PROM or "EPROM ", which not 

only may be programmed by the user, but 
erased and reprogrammed many times.

Mask-programmed ROMs are so 
named because the information they con­
tain is effectively stored in them during 
manufacture, from one of the photo­
lithographic masks used in the fabrication 
process.

There are various types of mask-pro­
grammed ROM, which can be made using 
either bipolar or MOS technology. The 
former tend to be faster in operation, but 
also more expensive due to the larger 
number of fabrication steps involved in 
bipolar technology.

A mask-programmed ROM using MOS 
technology is illustrated in Fig. 1. Here the 
individual memory cells in the storage 
array are single enhancement-mode N- 
channel MOS transistors, with the P-type 
drain and source regions formed by dif­
fusion. The diffusion regions are actually 
in the form of long strips, which also form 
the bit sense and earth lines for whole 
columns of cells in the array.

As with normal MOS transistors, the 
gates consist of a thin layer of aluminium 

vacuum deposited on the top of the silicon 
dioxide passivation. However, in this case 
the metallisation is in the form of thin 
strips running across the array, so that 
they also form the X-address row select 
lines.

The actual information is "stored"' in 
the MOS transistor cells by controlling the 
thickness of the silicon dioxide passivation 
above the channel of each transistor, as 
shown. To effectively store a zero (0), the 
passivation is left at its full thickness. This 
makes the gate almost ineffective in 
inducing conduction in the transistor's
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EESs Test Instruments
Heathkit Digital IC Tester adds amazing versatility to any 
hobby or test bench
• “Zero Force" Insertion Socket prevents bent 

pins on IC's
• No-bounce stepping switch
A "must” for anyone working with digital IC's. Lets you 
determine functions of unknown IC's, check operation against 
your own data sheets. Features a special high-quality 
"zero-force” insertion socket—the same as used in expensive 
production-line testers—lets you make thousands of insertions 
and extractions without worrying about bent pins. Exclusive 
"bounce-free” computer-type mercury stepping switch 
allows safe and easy "exercising” of multi-function IC's such 
as flip-flops. Has input-output jacks for each pin; neon 
indicators. Exceptionally easy to operate—14-or 1 6-pin IC's 
can be installed in any position, switches and banana jacks 
allow each IC pin to be used as input or output. Ideal for use 
with the Heathkit Digital Techniques Program.
Kit IT-7400 ................................................................... $106.00

IT-7400 SPECIFICATIONS
Pin Arrangement: accepts 14- or 16-pin dual-in-line IC's. Indicator Lamps: 1 7 neon lamps, one at each pin, plus ON indicator. Stepping 
Circuit: mercury switch with zero bounce stepping into any pin selected. Pull-up Resistors: externally connected, with patch terminals. 
Patch Terminals: one at each pin. Selector Switches: two at each terminal, one for + 5V, step, or off; the other for gas discharge or 
ground. Gas Discharge: allows direct driving of neon indicator lamp for high voltage decoder driver. Power Supply: 5 VDC regulated, 
± 5%, 300 mA and 3.6 VDC, switch selected. Power Requirement: 100-1 35/200-270 VAC, 60/50 Hz, switch selected.

★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★
Heathkit Audio Intermodulation 
Analyzer

Ideal for critical IM distortion 
checks on stereo and 4-channel 
components.

Three audio test instruments in one. 
An AC VTVM, wattmeter and IM 
analyzer are combined in one 
compact package. High and low 
signal sources are built in for IM tests. 
Non-inductive load impedance of 4, 
8, 1 6 and 600 ohms are 
switch-selected.

Kit IM-48 ...............................$46.00

Heathkit Stereo FM Generator
Provides audio or composite stereo 
signal for multiplex adapter 
adjustments.. .an RFcarrier 
modulated by these signals for tuner 
& receiver adjustments.. .phase test 
function for subcarrier transformer 
adjustment... a variable level 
crystal-controlled 1 9 kHz pilot signal 
for checking receiver lock-in 
ranges... plus built-in sweep and 
marker signals for RF & IF alignment. 
With test leads.

KitlG-37...............................$55.00

Heathkit IM-18—our most 
popular VTVM
Features single probe for all 
measurements—seven AC, seven DC, 
and seven Ohms ranges; precision 
4’/2" 200/r A meter; 1 % precision 
divider network resistors; ± 1 dB 25 
Hztol MHz frequency response; rms 
& p-p AC voltage measurements; 
circuit board design for fast, easy 
assembly.
Kit IM-18 ................................$82.50
★★★★★★★★★★★★★★★★
Heathkit Transistor/Diode Checker
Check high and low power transistors 
(NPN & PNP) for shorts, leakage, 
opens and current gain, diodes for 
forward and reverse current, 
continuity. Uses two 1.5 V "C” cells, 
not supplied.
Kit IT-27 .................................. $18.50

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM
Please rush me the kit of my choice. My cheque for

□ Kit IT-7400

is enclosed plus $ 2.50 for package and post. □ Kit IM-48$

Name

Address

Send to: W. F. Heathkit Centre
220 Park St., South Melb. 3205. Phone: 699-4999

OKit IT-121

WF 506/77

Heathkit High-accuracy FET/ 
Transistor Tester

Reduce your service time with quick, 
accurate tests of conventional 
(bipolar) transistors, diodes, FETs, 
SCRs, triacsand unijunction 
transistors. Tests components either 
in-circuit using color-coded test leads 
supplied or out-of-circuit using built-in 
sockets. Shows gain (DC Beta), trans­
conductance (Gm) and leakage 
directly. Special circuitry balances out 
in-circuit impedances. Five current 
ranges measure leakage to 1 and 
collector currents to 1 A.

Kit IT-121 ............................... $94.25

OKitlG-37

UKitlM-18 

P/Code
□ Kit IT-27
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channel, because of the separation be­
tween the two.

To effectively store a one (1), the pas­
sivation is etched to a reduced thickness 
above the channel. This allows the gate 
to become effective in inducing channel 
conduction, when the gate line is taken 
to the high logic level.

All of the cells in the ROM are program­
med at the same time during device 
fabrication, by means of a photolitho­
graphic mask which controls etching of 
the passivation layer. Wherever cells are 
to be programmed with a "1", the mask 
has a tiny rectangular hole; thus the etch­
ing only takes place in those locations, 
leaving all other cells with full thickness 
passivation.

Mask-programmed ROMs made using 
bipolar technology generally have cells 
consisting of single NPN transistors, con­
nected as potential emitter-followers. The 
bases of each row of transistors in the 
array are driven from the X-address lines, 
while the collectors are all connected to 
the positive supply rail.

The emitters of the transistors in each 
column of the array are potentially cap­
able of being connected to Y-axis bit sense 
lines, formed by metallisation deposited 
on the silicon dioxide passivation. The 
ROM is programmed by using a custom 
mask to determine which of the emitters 
in each column have holes etched in the 
passivation above them, to allow the 
metal bit sense line to make contact with 
them.

In other words, the emitter of the tran­
sistor in each cell is only connected to the 
bit sense line for its column if that cell is 
to effectively store a 1. But if the cell is 
to store a 0, the emitter is simply left 
unconnected.

A ROM of this type is typically organ­
ised as shown in Fig.2. As you can see, 
it is very similar to that of a RAM as given 
in the last chapter. The main differences 
are that there is no read / write control line, 
and the data pins are purely outputs.

Note that Fig.2 shows a 1024-bit ROM, 
whose internal array is actually organised 
as 32 rows by 32 columns. The external 
organisation is different, however, being 
128 x 8—i.e., the ROM is arranged so 
that it effectively stores 1 28 bytes each

CEO

CEO

(A 0160 

ASO 
A4O 
A3O 

A2O 
AIO 

AOO

STORAGE ARRAY

BIT SELECT. SENSING 
AND OUTPUT CIRCUITRY

FIG. 2 : 1024 BIT ROM WITH TYPICAL ORGANISATION

of 8 bits. There are thus seven address bit 
inputs, to define the 128 nominal 
memory addresses. Five of the address 
lines are decoded to produce the 32 X- 
address or row select lines for the array, 
while the other two address bits are 
decoded to select one of four 8-bit groups 
of column sense lines.

Mask-programmed ROMs of the type 
we have been considering thus far can be 
made to store quite large amounts of 
information. At the time of writing, at least 
one manufacturer is marketing an N- 
channel MOS device with a capacity of 
32768 bits (or "32k"), organised exter­
nally as 4096 bytes. It is likely that 
devices with double or quadruple this 
capacity will be available before.1 980.

Like all of the photolithographic masks 
used to fabricate an integrated circuit, the 
mask used to program this type of ROM 
involves a very high degree of precision. 
This together with the setting-up required 
for the various steps in IC fabrication 
tends to make it uneconomical to produce

O D6

O D5

O D4

-O 03

■O D2

-O 01

Y ADDRESS DECODER

mask-programmed ROMs in small quanti­
ties. But when a large number of identical 
ROMs are required, this type of ROM is 
generally far lower in cost than the other 
types we will consider shortly.

In short, the mask-programmed ROM 
is not very suitable for applications 
requiring a single custom-programmed 
ROM, or even those requiring a small 
number of identically programmed 
devices. And being permanently program­
med, it is not really suitable for applica­
tions where the stored data must be 
changed from time to time. But where a 
large number of ROMs must be ideptically 
programmed on a permanent basis, this 
type of RO M turns out to be the most suit­
able and the lowest in unit cost.

In contrast with the way the mask­
programmed ROM is programmed by the 
IC manufacturer during its fabrication, the 
two remaining types of ROM are program­
mable by the user. They are thus known 
as field-programmable ROMs or 
'PROMs''. As you might imagine, the 

fact that they are user programmable 
makes PROM devices more suitable for 
applications requiring single or small 
quantities of custom-programmed 
ROMs.

Perhaps the simplest type of PROM to 
understand is the fusible-link device. As 
the name suggests, this is programmed by 
passing short pulses of relatively high cur­
rent through small resistive links, so that 
they "fuse" or break. Generally fusible- 
link PROMs are made using bipolar tech­
nology, because bipolar devices are more 
suitable than MOS devices where high 
currents are involved.

The operation of a typical fusible-link 
PROM is illustrated in Fig. 3. As you can 
see, the cells in the storage array consist 
of single NPN transistors, connected as
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emitter followers. The bases of the transis­
tors in each row of the array are driven 
by the X-address lines, while the emitters 
of the transistors in each column of the 
array are connected (initially, at least) via 
small resistors to Y-axis bit sense lines.

The emitter resistors generally consist 
of either a thin film of nichrome alloy, as 
shown in Fig. 3, or alternatively a similarly 
thin layer of polycrystalline silicon. 
Typically they have a resistance of around 
1 50 ohms. When the device is made, all 
resistors are intact and effective in con­
necting the emitter of their associated 
transistor to the correct bit sense line.

As the PROM is supplied to the user, 
then, all storage cells in the array effec­
tively contain a "1" (or alternatively a 
"0", if the output circuitry contains logic 
inverters). To program the device, the 
user must fuse open the links on all those 
cells which are required to store a "0" (or 
a "1" if the outputs are inverting). All 
others links are left intact.

The links are fused individually, by 
passing current pulses of around 30mA 
through them. This current level is much 
larger than the normal operating current. 
The pulses are fed into the links by activa­
ting special current driver transistors con­
nected to the Y-axis bit sense lines, within 
the PROM. These transistors are held cut 
off by the normal operating voltages 
within the PROM, and have no effect on 
normal bit line sensing.

To fuse a particular link, the normal 
address code for its byte is first applied 
to the PROM's address inputs. This 
activates the X-address row select line 
driving the base of the link's transistor, 
and also connects the link's Y-axis bit 
sense line to the corresponding data bit 
output of the PROM, via the sensing and 
programming circuitry. Then a program­
ming pulse is forced into the data bit out­
put, using ft as an input.

The programming pulse is not positive­
going, but negative-going. In fact it takes 
the data bit output negative with respect 
to the normal negative supply rail, by 
about 6 volts. This has the effect of dis­
abling the normal sensing circuitry, and 
at the same time enabling a normally inac­
tive current driver transistor. This transis­
tor accordingly conducts, pulling the bit 
sense line negative by about 4.5 volts and 
thus forcing a current of about 30mA 
through the link until it fuses.

The procedure is fairly straightforward, 
and does not call for complex or elaborate 
equipment. A fusible-link PROM can in 
fact be programmed with a very simple 
manual programmer, with toggle 
switches to select device addresses and 
data bits, a press-button to apply pro­
gramming pulses, and positive and nega­
tive power supplies. However, to program 
a large PROM in this way can be rather 
tedious and time consuming.

The other main drawback of manually 
programming a fusible-link PROM is that 
the programming is permanent, so that 
mistakes can't be undone. If you fuse the 
wrong link by mistake, it can't be rejoined, 

and the entire PROM may have to be dis­
carded.

For this reason most fusible-link 
PROMs tend to be programmed automa­
tically, under the control of a mini- or 
microcomputer. The computer can do the 
job faster, doesn't get tired or bored, and 
generally doesn't make mistakes!

The overall organisation of a fusible-link 
PROM is very similar to that of Fig. 2.

Currently fusible-link PROMs are made 
with capacities up to 4096 bits. Usually 
they are organised externally so that the 
output data is in 8-bit bytes, so that the 
largest current device effectively stores 
512 bytes. As you might expect, this type 
of device is intrinsically somewhat more 
expensive than the mask-programmed 
ROM, but is much more practical where 
single and small quantities are con­
cerned.

Like the fusible-link PROM, the third 
main type of ROM device is also user

STORED 0

(a) MNOS CELL USED IN ELECTRICALLY 
ERASIBLE EAROM

FIG 4 TYPES OF ERASIBLE PROM CELL

programmable. But in contrast with both 
the fusible-link PROM and mask-program- 
med ROM, this third type is not confined 
to permanent programming. Its stored 
information can in fact be erased, and new 
information stored in its place. Hence the 
name erasable-PROM or "EPROM".

There are two different types of EPROM 
device in current use, thé two differing in 
terms of the type of cell used in the 
storage array. Both are basically MOS 
devices, but one uses a metal-nitride- 
oxide-semiconductor or "MNOS" transis­
tors in each memory cell, while the other 
uses a floating-gate avalanche-mode or 
"FAMOS" transistor in each memory 
cell.

We looked at the MNOS transistor in 
the last chapter, you may recall, as it is 
also used in the non-volatile static MOS 
RAM. It is basically not too different from 
a normal enhancement-mode MOS tran­
sistor, except that there are two dielectric 
layers between the semiconductor chan­
nel and the metal gate. One is the normal 
silicon dioxide layer, etched down to only 
20 Angstroms or so, while the other is a 
much thicker layer of silicon nitride grown 

above the dioxide layer, after etching.
Where the two layers meet, crystalline 

defects known as "traps" are formed. 
These are capable of capturing charged 
carriers, and when trapped such charges 
tend to act like a second gate, controlling 
the effect of the main gate upon the tran­
sistor's channel conduction.

Fig. 4 (a) shows how such an MNOS 
transistor is used as an EPROM cell, to 
store either a "1" or a "0". The metal 
gate is formed by the X-address line, while 
the source and drain diffusions form 
Y-axis earth and bit sense lines respec­
tively.

To erase the cell so that it stores a 0, 
the metal gate line is pulsed positively 
when the transistor is selected. This 
causes electrons to be attracted upward 
from the silicon substrate; they tunnel 
through the thin dioxide layer, and are 
captured by the traps. This leaves the 
traps filled, and substantially uncharged.

FLOATING GATE 
UNCHARGED

STORED 0'

(b) FAMOS CELL USED IN 
UV ERASIBLE EPROM

In this state they have little effect upon 
channel conduction, and when the tran­
sistor is selected for normal readout its 
channel remains cut off.

To store a 1 in a cell, the gate line is 
pulsed negative by about 25-30V when 
the transistor is selected. This causes elec­
trons to be repelled from the traps in the 
nitride-dioxide interface, and they tunnel 
into the silicon substrate to leave the trap 
region positively charged. Due to the 
excellent insulating properties of the dio­
xide and nitride layers, this stored charge 
is captured almost permanently—in prac­
tice for as long as 10 years.

The effect of the stored positive charge 
in the traps is to assist the metal gate to 
produce conduction in the transistor's 
channel, so that when the transistor is 
selected for normal readout, it conducts.

As you can see, the process is reversible 
in that a cell may be erased and written 
into again, if required. And the erasure 
may be performed electrically, although it 
takes somewhat longer than the writing 
time: typically 10 milliseconds compared 
with 1 millisecond. Both are much longer 
than the normal read time, which is typi-
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The Technics SU7700 and SU7300 stereo integrated amplifiers 
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amplifier units.
Both units employ current mirror loading in the differential 
amplifier first stages of the equalizer circuit and the power 
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The results are a higher S/N ratio (78 dB at 2.5 mV phono input 
sensitivity) in the equalizer and lower distortion in the power 
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uncoloured sound reproduction when coupled with other 
Technics high fidelity components.
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cally less than 1 microsecond.
Because of its ability to be electrically 

erased as well as programmed, the 
MNOS-cell EPROM is sometimes called 
the electrically-alterable ROM or 
"EAROM ".

The second type of EPROM cell is illus­
trated in Fig.4 (b). Here the cell is again 
based on an enhancement-mode MOS 
transistor, but in this case there is a 
second polysilicon gate between the main 
X-address line select gate and the silicon 
channel. The second gate is "floating"— 
that is, there is no connection to it.

As with the MNOS cell, stored charge 
on this second gate is used to control the 
transistor's channel conduction. But the 
floating gate is charged in a different 
way—by inducing a controlled avalanche 
breakdown across the drain-channel junc­
tion, at the surface of the silicon. High- 
energy electrons from the avalanche 
breakdown are then injected into the float­
ing gate, charging it negatively.

The avalanche breakdown of the drain­
channel junction is produced by applying 
a high-voltage reverse bias pulse — 
typically around 28V, or as high as 50V 
with some devices. As this voltage is 
much higher than the normal PROM 
operating voltages, there is virtually no 
loss of stored charge from the floating 
gate during normal reading. The life of the 
stored information is thus almost 
indefinite—typically tens of years.

This floating-gate avalanche-mode 
MOS or "FAMOS" transistor was 
developed at the US Intel Corporation in 
1971, by Dov Frohman-Bentchkowsky.

Unlike the MNOS cell, the FAMOS cell 
is not easy to erase electrically. The oxide 
layer between the floating gate and the 
silicon substrate is relatively thick (around 
1000 Angstroms), so that the electrons 
trapped on the gate must be raised to a 
high energy level before they can 
escape.

Because of this the normal method of 
erasing an EPROM which uses FAMOS 
cells is to expose it to intense ultra-violet 
radiation. The high-energy photons 
impart the necessary energy to the trap­
ped electrons, allowing them to escape to 
the substrate and leave the floating gate 
discharged. The radiation required has a 
wavelength of around 2537 Angstroms, 
and the exposure required for full erasure 
is about 10 watt-seconds per square centi­
metre.

To allow this to be done, EPROMs using 
FAMOS cells are fitted with a transparent 
quartz window immediately above the 
silicon chip. The device is erased by plac­
ing the window about 30mm from an 
ultra-violet lamp, for about 15-20 
minutes. Needless to say, all cells in the 
device are erased simultaneously. This is 
in contrast with EPROMs using MNOS 
cells, which can be erased in individual 
array rows.

EPROMS which use FAMOS cells are 
often called UV-erasable PROMs or "UV- 
EPROMs", the "UV" standing for ultra­
violet.

EPROM devices which use FAMOS transistor cells are fitted with a quartz window 
above the IC chip, to allow erasure by ultraviolet irradiation. This is an Intel 2708, 
with a capacity of 1024 8-bit words.

Fig. 5 shows the way both MNOS and 
FAMOS cells are typically connected in an 
EPROM storage array. As you can see the 
X-address lines are used to form the gate 
select line for array rows, while the dif­
fused drain lines become the Y-axis bit 
sense lines. The overall organisation of an 
EPROM is basically the same as in Fig. 2.

At the time of writing, EPROMs using 
MNOS cells are being made with capaci­
ties of up to 4096 bits. Devices using 
FAMOS cells are available with somewhat 
larger capacity, up to 1 6384 bits 
(organised externally as 2048 8-bit 
bytes). Larger devices of both types are 
predicted before long.

Because of their ability to be program­
med and reprogrammed by the user, 
EPROMS are particularly suited for 
applications requiring single custom 
ROMs or small quantities. They are also 
well suited for development work, where 
the final contents of a ROM may have to 
be arrived at by trial and error. An exam­
ple is program storage for a microcom­
puter controller, where the program may 
need to be modified and/or expanded 
during development.

Once development is complete, the 
program or data which has been stored 
in the EPROM can be used to make mask­
programmed ROMs if the application is 
one involving large quantities. This is 
economically desirable, as EPROMs have 
a somewhat higher unit cost than mask­
programmed devices.

In fact to make it easy to use EPROMs 
for development and then change over to 
mask-programmed devices in production, 
many manufacturers make pin-for-pin 
equivalent devices of the same capacity, 
in both types. For example Intel Corpora­
tion currently makes a 16384-bit UV 
erasable EPROM, the 2716, and a pin­
compatible mask-programmed device, 
the 231 6E. Similarly National Semicon­
ductor makes a 4096-bit UV erasable 
EPROM, the MM5204, and a pin compa­
tible mask-programmed device, the 
MM5214.

Before we leave the subject of ROMs, 
PROMs, and EPROMS, it might be worth­
while to look briefly at the way a number 
of devices may be used together in the 
same system, to provide mores storage 
capacity than is available from a single 
device.

Basically, this is done by taking advan­
tage of the "chip select" input involved 
provided on most of these devices. Two 
such inputs are shown in Fig. 2, for exam­
ple, one effective when taken to the high 
logic level (CE), and the other when taken 
to the low logic level (CE-bar).

Like RAMs, most ROMs and PROMs 
are provided with at least one such input, 
of either type. Some have as many as four, 
of which some may be active-high and 
others active-low.
, Where a ROM or PROM is provided 
with more than one chip enable input, 
they generally act together according to 
a logical AND function. In other words, 
all inputs must be taken to their active 
logic level, whether high or low as the 
case may be, before the ROM s output cir­
cuits are enabled. This can be used to 
simplify the decoding logic required to
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USING CE AND CE INPUTS FOR MULTIPLE DEVICE DECODING

select different devices, when a number 
are connected into a system.

Fig. 6 shows how this is done. It shows 
how four of the 128 x 8 ROMs of Fig. 
2 may be connected into a system, to form 
what is effectively a single 512 x 8 or 
512-byte ROM.

As you can see, the corresponding data 
outputs of the individual ROMs are con­
nected together, to form eight common 
data bus lines (D0-D7). Similarly the 
seven address inputs of the ROMs are also 
connected together, forming common 
address bus lines (A0-A6). Two further 
address lines A7 and A8 are added to 
these, to form the total of nine address 
lines necessary to define 512 effective 
memory addresses.

The two additional address lines must 

be effectively decoded in order to select 
which one of the four devices operates at 
any particular time. But because each 
ROM has both a CE and CE-bar input, the 
actual devices themselves perform most 
of the decoding internally. All that is 
required externally is two simple inver­
ters, 11 and I2.

Hence by taking advantage of the two 
chip enable inputs on each ROM, we can 
arrange for ROM 1 to operate whenever 
A7 and A8 are both low, ROM 2 to 
operate when A7 is high and A8 low, 
ROM 3 to operate when A7 is low and 
A8 high, and ROM 4 to operate when A7 
and A8 are both high.

ROM 1 therefore effectively provides 
the binary addresses from 000000000 to 
001111111 (or in equivalent hexa­

decimal, 000 to 07F), ROM 2 the binary 
addresses from 010000000 to 
011111111 (hex 080 to OFF), ROM 3 
the binary addresses from 100000000 to 
101111111 (hex 100 to 1 7F), and ROM 
4 the binary addresses from 1 10000000 
to 111111111 (hex 180 to 1 FF).

Incidentally, note that the technique 
used here is basically one of multiplexing. 
The ROMs are sharing a common set of 
data bus lines and lower address bus lines, 
but are effectively multiplexed onto them 
by means of the chip enable selection per­
formed by the high-order address lines.

The same technique may be used with 
RAM devices, by the way, and also with 
a mixture of RAMs, ROMs and other de­
vices fitted with chip enable facilities. We 
will discuss this further in later chapters.

SAFE with 
EASY

Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2.
Remove tip and braid. 
Termination is left 
clean and free of 
solder.

FAST DESOLDERING
Soder - Wick
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AN INTRODUCTION TO 
DIGITAL ELECTRONICS

Available from newsagents, bookstores, elec­
tronic suppliers and also Electronics Australia", 
57 Regent St, Sydney. PRICE $3.00. OR by mail 
order from "Electronics Australia , P.O. Box 1 63, 
Beaconsfield, 2014. PRICE $3.60.
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Four programs for our baby
by PERRY BROWN
Courtesy Applied Technology Pty Ltd

GUESSING GAME
LOCATION CODE MNEMONICS

O44O 07 07 STRT LODI RJ H'07'
0442 3F 04 B6 FZ BSTA UN PRNT
0445 05 00 F1 LODI R1 H'OO'
0447 E5 63 F2 COMI R1 H'6J'
0449 19 7A BCTR ’GT’ F1
044B 12 SPSU
044C E4 00 COMI RO H'OO'
044E 19 02 BCTR ’GT* F4
0450 09 75 FJ BIRR RI F2
0452 E5 00 F4 COMI R1 H’OO*
0454 18 7A BCTR F3
0456 77 10 PPSL H'1O*
0458 07 00 LODI RJ H'OO'
045A 75 10 CPSL H’1O'
045C 07 36 LODI R3 H'36'
045E 3F 04 B6 F5 BSTA UN PRNT
0461 07 1F LODI R3 H'lF'
0463 3F 04 B6 BSTA UN PRNT
0466 3B 3B BSTR UN INPT
0468 07 09 LODI R3 H’09‘
O46A C2 STRZ R2
O46 B 82 F6 ADDZ R2
046 c FB 7D BDRR R3 Fé
O46E C2 STRZ R2
O46 F 3B 32 BSTR UN INPT
0461 82 ADDZ R2
0462 77 10 PPSL H'1O*
0464 87 01 ADDI R3 H'O1 '
046b 75 10 CPSL H'1O'
0468 07 10 LODI R3 H'1O'
046A E1 COMZ R1
046B 19 61 BCTR ’GT’ F5
046 0 07 18 LODI R3 H'18'
O46F E1 COMZ RI
0470 1A 5C BCTR ’LT’ F5
0472 07 28 LODI RJ H'28'
0474
0476

3B 30
77 10

BSTR UN PRNT
PPSL H’1O’

0478 05 30 LODI RI H'JO'
047A A7 OA F7 SUBI RJ H'OA'
047C E7 00 COMI R3 H’OO'
047E 1A 02 BCTR 'LT' FS
O48O D9 78 BIRR R1 F?
0482 87 3A F8 ADDI RJ H'JA'
0484 01 LODZ R1
0485 3F 02 B4 BSTA UN COUT
0488 77 10 PPSU H’1O’
048A 03 LODZ R3
048B 3F 02 B4 BSTA UN COUT
048E 07 02 LODI RJ H'02'
0490 1F 04 4¿ BCTA UL’ FZ
0493 3F 02 86 INPT BSTA UH CHIH
0496 E4 30 COMI RO H’3O’
0498 1A 79 BCTR ’LT’ INPr
O49A E4 39 COMI RO H’39’
049c 19 75 BCTR ‘GT’ INP?
049E C3 STRZ R3
049F 3F 02 B4 BSTA UN COUT
04A2 03 LODZ R3
O4A3 44 OF ANDI RO H’Or'
O4A5 17 RET UN
O4A6 OF 24 BF >RNT L0DA+R2 MSAG
04A9 E4 00 COMI RO H’OO’
04AB 14 RETC ' = *
04AC 3F 02 B4 BSTA UN COUT
04AF 1B 75 BCTH UN PRNT
O4B1 00 20 54 MSAG »'NUL SP T
04B4 52 59 53 OD R Y S CR
04B8 OA 52 45 41 LF SEA
04BC 44 59 3F 00 0 Y ? NUL
04C0 OD OA 48 49 CR LF H I
°4C4 47 48 21 00 G H ! NUL
04C8 OD OA 4C 4F CR LF L 0
04CC 57 21 00 OD W ! NUL CR
04D0 OA 47 55 45 LF G U E
04D4 53 53 2D 00 S S - NUL
O4D8 OD OA 59 45 CR LF Y E
04DC 53 21 20 41 S ! SP A
04E0 46 54 45 52 F T E R

20 00 OD OA SP NUL CR LF
04EÖ 4F 4B 20 31 0 K SP 1
04EC 20 39 39 00 - 9 9 NUL

When called, the program will wait
until you enter any character. It will 
then generate a random number bet­
ween 7 and 99, which you must guess.
Starting address is 0440.

NIM
LOCATION CODE MNEMONICS

O44O 05 17 STRT LODI R1 H’17*
0442 07 29 LODI R3 H’29’
0444 3F 04 B3 BSTA UN PRNT
0447 1B OE BCTR UN F1
0449 07 09 LODI RJ H'O9'
044B 3F 04 B3 BSTA UN PRNT
044E 01 LODZ R1
044F A2 SUBZ R2
0450 C1 STRZ R1
0451 02 LODZ R2
0452 64 JO IORI RO H’30’
0454 JF 02 B4 BSTA UN COUT
0457 07 1E F1 LODI R3 H’1E’
0459 3F 04 B3 BSTA UN PRNT
045c 01 LODZ R1
O45D CJ STRZ R3
045E 04 JO LODI RO H’30*
0460 A7 OA F2 SUBI RJ H'OA'
0462 1A 02 BCTR 'LT* F3
G 464 Di 7A BIRR RO F2
0466 87 JA FJ ADDI RJ H'JA'
0468 3F 02 B4 BSTA UN COUT
046B OJ LODZ R3
046 c 3F 02 B4 BSTA UN COUT
046 F E5 01 COMI R1 H’O1•
0471 19 07 BCTR ’GT’ F4
047J 07 00 LODI R3 H’OO'
0475 JB JC BSTR UN PRNT
0477 1 F O4 40 BCTA UN STRT
O47A 07 16 F4 LODI R3 H’16'
O47C JB J5 BSTR UN PRNT
O47E JF 02 86 F5 BSTA UN CHIN
0481 E4 31 COMI RO H'31•
O48J 1A 79 BCTR 'LT' F5
0485 E4 JJ COMI RO H'JJ'
0487 19 75 BCTR ’GT’ F5
0489 CJ STRZ R3
O48A 47 OF ANDI R3 H'OF'
048c 3F 02 B4 BSTA UN COUT
048 F 01 LODZ RI
0490 AJ SUBZ R3
0491 C1 STRZ R1
0492 E5 01 COMI R1 H’O1•
0494 19 07 BCTR 'GT' PG
0496 07 JB LODI R3 H'3B'
0498 JB 19 BSTR UN PRNT
049A 1F 04 40 F6 BCTA UN STRT
O49D A4 05 SUBI RO H'05*
049F 1A OE ECTR 'LT' F7
04A1 A4 OJ 1’8 SUBI RO H'OJ'
04AJ 19 7C BCTR 'GT' FS
O4A5 84 OJ ADDI RO H'03'
04A7 C2 FA STRZ R2
O4A8 98 02 BCFR •«» F9
04AA 86 01 ADDI R2 H’01 •
04AC 1F 04 49 F9 BCTA UN FH
04AF 84 04 F8 ADDI RO H'04'
04B1 1B 74 BCTR UN FA
04BJ OF 24 BA PRNT LODA+RJ MSGE
04B6 14 RETC
04B7 3F 02 B4 BSTA UN COUT
04BA 1B 77 BCTR UN PRNT
04BC OD OA 49 ï4SGE "CR LF I
04BF 20 57 49 4E SP W I N
04CJ 00 OD OA 49 NUL CR LF I
04C7 27 4C 4C 20 • L L SP
04CB 54 41 4B 45 TAKE
04CF 20 00 OD OA SP NUL CR LF
04DJ 4D 4F 56 45 MOVE
04D7 2D 00 OD OA - NUL CR LF
04DB 4E 4F 20 4C N 0 SP L
04DF 45 46 54 JD E F T =
04EJ 00 OD OA OA NUL CR LF LF
O4E? 4C 45 41 56 L E A V
O4EB 45 20 J1 20 E SP 1 SP
04EF 54 4F 20 57 T 0 SP W
04FJ 49 4E 00 OD I N MUL CR
04F7 OA 59 4F 55 LF Y 0 U
04FB 20 5? 49 4E SP W I N
04FF 00 NUL

The game of Nim: starting with 23 you 
and the program take turns at sub­
tracting a number from 7 to 3. The one 
that leaves 7 after their move wins. 
Starting address is 0440.

MATHS DEMONSTRATION
LOCATION CODE MNEMONICS

0440 04 8J dTRT LODI RO 'ADDZ R3'
0442 C8 1C STRR RO MOD
0444 JF 04 B4 BSTA UN SUB 1
0447 3F 02 86 F1 BSTA UN CHIN
044A E4 2B COMI RO
044C 18 OE BCTR '=’ PLUS
044E E4 2D 

18 06
COMI RO »-'

0450 BCTR '»• SÜBT
0452 E4 2A COMI RO
0454 18 J8 BCTR '=' MULT
0456 1B 6F BCTR UN Fl
0458 05 AJ SUBT LODI R1 'SUEZ R3‘
045A C9 04 STRR R1 MOD
045C JF 04 AF BSTA UN SUB2
045F 02 LODZ R2
0460 8J MOD ADDZ R3
0461 EO 00 COMI RÕ H'OO'
046J 9A 09 BCFR 'LT' F2
0465 OJ LODZ R3
0466 A2 SUBZ R3
0467 07 2D LODI R3
0469 CF 04 DE STRA R3 A1
046 c 1B OB BCTR UN F3
046e E4 OA F2 COMI RO H'OA'
0470 1A OF BCTR 'LT' F3
0472 06 J1 LODI R2 H'OÎ'
0474 CE 04 DE STRA R2 Al
0477 A4 OA SUBI RO H'OA'
0479 64 JO IORI RO H'3O'
047B CC 04 DF STRA RO A2
047E 1F 04 C9 BCTA UN END
0481 64 JO Fj IORI RO H'3O'
048J CC 04 DE STRA RO A1
0486 04 00 LODI RO H'OO'
0488 CC 04 DF STRA RO A2
O48B 1F 04 C9 BCTA UN END
048e 3B 1F BSTR UN SUB2
0490 04 00 LODI RO H'OO'
0492 E6 00 F5 COMI R2 H'OO'
0494 18 OJ BCTR •=• F4
0496 8J ADDZ R3
0497 FA 79 BDRR2 R2 F5
0499 06 00 F4 LODI R2 H'OO'
049B E4 OA F6 COMI RO H'OA'
049D 1A 06 BCTH 'LT' f?
049F 86 01 ADDI R2 H'OÎ•
04A1 A4 OA SUBI RO H'OA'
04AJ 1B 76 BCTR UN F6
04A5 66 JO F7 IORI R2 H'3O'
04A7 CA J5 STRR R2 A1
04A9 6^ JO IORI RO H'3O'
04AB C8 32 STRR RO A2
04AD IB 1A BCTR UN END
04AF 3F 02 B4 SUB2 BSTA UN COUT
04B2 OJ LODZ R3
04BJ C2 STRZ R2
04B4 3F 02 86 SUBI BSTA UN CHIN
04B7 75 OA CPSL H'OA'
04B9 E4 JO COMI RO H'3O'
04BB JA 77 BCTR 'LT' SUB1
04BD E4 J9 COMI RO H'39'
04BF 39 73 BCTR 'GT' SUB1
04c 1 C3 STRZ R3
04C2 3F 02 34 BSTA UN COUT
04C5 47 OF ANDI R3 H'OF'
04C7 CO STRZ R3
04C8 17 RETC UN
04C9 05 00 END LODI RI H’OO'
04 CB OD 24 )C f8 LODA R1+ MSAG
04CE E4 00

18 05
COMI RO H'OO'

04D0 BCTR '=' FA
04D2 3F 02 14 BSTA UN COUT
04D5 1B 74 BCTR UN FS
0407 3F 00 3a FA BSTA UN CRLF
04DA 1F 04 +0 BCTA UN STRT
O4DD 3D MSAG »3»
04DB 00 A1
04DF 00 A2
04EO 00 A3

This program provides the functions
of a simple 3-function calculator. It
will multiply, add or subtract two
single digit decimal numbers. Nor­
mal plus, minus and equals signs are 
used, with an asterisk symbol for multi-
plication. Starts at 0440.
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2650

MESSAGE EDITOR
LOCATION CODE MNEMONICS

0440 3F 00 8a F1 BSTA UN CRLF
0443 04 3E LODI RO •GT’
0445 3F 02 B4 BSTA UN COUT
0448 3F 02 8b BSTA UN CHIN
044B C1 STRZ R1
044C 3F 02 B4 BSTA UN COUT
044F 3F 00 8a BSTA UN CRLF
0452 E5 54 COMI RI •T’
0454 18 OA BCTR • = FT
0456 E5 52 COMI R1 •R’
0458 18 39 BCTR • — FR
O45A E5 43 COMI RI •C
O45C 18 2D BCTR ’ = FC
O45E 1B 60 BCTR UN Fl
>460 05 00 FT LODI RI H’OO’
0462 3F 02 86 FZ BSTA UN CHIN
0465 CD 64 B4 ST.tA (UEL)k1
0468 E4 IB COMI Ru •ES^’
046A 18 54 BCTR • = F1
046 c E4 7F COMI RO •DEL’
046E 98 Ofc BCFR • = FP
0470 A5 02 SUBI R1 H’O2’
0472 07 00 LODI R3 Ml
0474 3B 1? BSTR UN PRNT
0476 3F 02 B4 FP BSTA UN COUT
0479 E5 * COMI R1 LIMIT
O47B 1A OC BCTR •LT’ F2
0470 07 04 LODI RJ M2
047F 3B oc BCTR UN PRNT
0481 04 1E LODI RO •ESC’
0483 CD ¿4 B4 STRA (REL)R1
0488 IF 04 40 BCTA UN Fl
0489 09 57 F2 BIRR R1 FZ
O48B 07 OA FC LODI R3 H’OA’
048D Ofc 00 PRNT LODI R2 H’OO’
048F CA 17 STRR R2 F3
0491 1B Ob BCTR UN F4
0493 Ob 70 FP LODI R2 H’70’
0495 07 OA LODI R3 H’OA’
0497 CA OF STRR R2 F3
0499 OF 24 A9 F4 LODA +R3
049c e4 IB COMI RO •ESC’
O49E 18 05 BCTR > a F5
04A0 3F 02 B4 BSTA UN COUT
04A3 1B 74 BCFR UN F4
04A5 07 OA LODI Ri H’OA’
04A? 1B 00 BCTR UN F4 **
04A9 1? RETC UN
04AA 08 Ml •BS’
04AB 20 •SP’
04AC oa •BS’
04AD 1B •ESC
04AE OD M2 •CR’
04AF OA •LF’
04B0 5B •u
04B1 46 •F’
04B2 5D ■ 1’
O4B3 1B ’ESC
04B4 00 TEXT

‘this sets max text length 
“F3 IS SECOND BYTE OF INSTR.

Upon being called, this program will 
give a prompt character, and await a 
command character. Command T 
allows a message to be entered, C 
allows a stored message to be 
checked, and R allows it to be repea­
ted until the CPU is reset. In text input 
mode, the Del character acts as a des­
tructive backspace for correcting 
errors. To return to command mode, 
type an ESC.

If the message being stored is too long 
for the buffer, an F will be displayed. 
Starts at 0440.

Can you afford not 
to know about 
microprocessors?
Six years ago, microprocessors and microcomputers were little more than 
dreams in the minds of research engineers and science fiction writers. Now 
they are changing the whole face of electronics. The change is happening 
so fast that overseas it is being called an explosion, a revolution. What are 
these new devices, and why are they having such a dramatic impact? Whether 
you're a professional or a hobbyist, you really need to know.

This book will help you find out 
what the revolution is all about:

electronic suppliers and also from Electronics Australia, 
Box 163, P.O. Beaconsfield, NSW 2014. (Post and packing 60c extra.)

ELECTRONICS Australia, October, 1977 93



GETTING INTO MICROPROCESSORS

National's low cost
PACE development system
Following on from the considerable success of its Low Cost Develop­
ment System for the 8-bit SC/MP microprocessor, National Semicon­
ductor has developed a similar LCDS for its 1 6-bit PACE micro­
processor. It offers both an integral hex keyboard/LED display console 
and video terminal/teleprinter interfacing, like the SC/MP system, 
together with 1 k x 1 6 bits of user RAM and a powerful debug-monitor 
resident in ROM.

by JAMIESON ROWE

Although the new PACE low cost 
development system or "LCDS" has only 
just been released by National Semicon­
ductor, I believe it was planned at about 
the same time as the now well-known 
and very popular SC/MP system. In fact 
both systems were very likely the out­
come of some suggestions sent to NS in 
1974 by Edwin Schoell, the microcom­
puter engineer at NS Electronics here in 
Australia.

As you can see from the photographs, 
the PACE LCDS is very similar to the 
SC/MP system in construction, being 
based on a single heavy duty printed cir­
cuit board. The PCB measures 255 x 
308mm, and is mounted on a 77mm deep 
metal chassis fitted with rubber feet.

The board is double sided, with all of 
the ICs and other components for the 
basic system mounted on its upper sur­
face. This includes a 20-key keyboard 
and a 6-digit hex LED display, which 
allow the system to be used without an 
external terminal.

Mounted on the PCB are the PACE 
CPU chip with its crystal clock generator 
and buffering chips; 1k x 16 bits of ROM, 
with the resident "LCDBUG" monitor; 
1k x 16 bits of static RAM, for user 
programs; sockets for 1 k x 16 bits of user- 
programmable PROMs; a software 
driven serial interface with either 20mA 
or RS-232 options, and with a choice of 
four data rates (110, 150, 300 and 1200 
baud); and three 72-way edge connector 
sockets for memory extension and cus­
tom I/O interfacing. National currently 
provides two types of card capable of 
being used for LCDS expansion: a 1k x 
16 bit static RAM card and a 2k x 16 bit 
ROM/PROM. Both are available as 
optional extras.

The operating mode of the LCDS is 
controlled by two small toggle switches 

mounted on the red-tinted plastic bezel 
covering the LED displays. One switch 
selects the input-output mode assumed 
by the debug program: either the on­
board keyboard and display, or an exter­
nal terminal. The other switch selects the 
mode of operation when user programs 
are executed: continuous or single step.

The resident LCDBUG monitor 
program offers many useful facilities for 

Here is a top view of the new PACE development system. The four DIL sockets 
at lower left are for user PROMs, while the edge connector sockets at upper right 
are for additional RAM or ROM cards.

program development and debugging. 
For example, using the on-board 
keyboard and display it can be used to 
enter a user program into memory, 
examine it, modify it, display and alter 
any of the PACE registers, initiate execu­
tion at any address, set a breakpoint, 
continue from a breakpoint, single step, 
halt without losing status information, 
and reset.

Using a separate video terminal or 
teleprinter, even more facilities are 
available. You can print the contents of 
the PACE registers, and alter them if 
desired; print the contents of any 
memory location, or a range of locations; 
alter the contents of a location or range 
of locations; dump a program in binary 
"load module" format; load such a 
program; initiate execution of a user 
program; set a breakpoint; execute 
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GETTING INTO MICROPROCESSORS

programs with "trace" printout of PACE 
registers after each instruction is exe­
cuted; halt program execution without 
losing status; and punch a program in 
complemented binary form for PROM 
programming.

In short, the LCDS and its debug 
program provide facilities for very 
efficient development of user application 
programs. Such programs can also make 
use of many of the utility routines in 
LCDBUC, by calling them as subroutines. 
These include the routines for keyboard 
and display servicing, and for external 
terminal input and output servicing.

Of course much of the interest in the 
system will be due to the fact that it is 
based on a 16-bit microprocessor, rather 
than an 8-bit device. Inevitably a 16-bit 
processor like PACE tends to offer 
advantages, when it comes to applica­
tions involving manipulation of larger 
numbers.

PACE was virtually the first single chip 
16-bit microprocessor on the market. It 
is essentially a single chip P-channel ver­
sion of National's multi-chip IMP-16 
microprogrammed processor, with an 

A closeup of the keyboard and display. 
Note also the data rate link, at left.

architecture and instruction set rather 
like that of a minicomputer. As such it is 
well suited for both data processing and 
dedicated controller applications.

Within the PACE chip itself there are 
six user-accessible 16-bit registers: the 
program counter, a status and control 
flags register, and four general purpose 
accumulators. There is also a 10-word 
LIFO (last in, first out) register stack, for 
subroutine and interrupt address storage, 
and data storage.

Within the 16-bit status and control 
flags register there are four flag bits 
which are connected to device pins, for 
external control and serial output. Five 
other bits are used in conjunction with 
four further device pins and internal 
logic, to implement a vectored interrupt 
system with 6 priority levels. A further bit 
in the status register controls the data 
word length implied for logic instruc­
tions—8 bits or 16 bits.

Here is our novelty answer-back program as written for the PACE system. It could

î ANSWER:-BACK PRGM FOR PACE LCDS.
J J.ROWE:, ELECTRONICS AUSTRALIA 30/7/77

0040 52F3 LI AC2,X’F3 tSET A2 AS DEBUG PTR
004 1 2A10 SHL 2,8, 0
0042 1602 LOOP: JSR RECV 7 FETCH CHAP
0043 5D00 RCPY AC0,AC1 5 COPY INTO Al
0044 16 19 JSR SEND ; ECHO
0045 F50C SKNE RETN tSKIP IF NOT RETURN
0046 1901 JMP .+2
0047 19FA JMP LOOP
0048 5054 LI AC0,X*54 J SET UP BUFF PTR
0049 DI 09 ST BUFA
004A A108 AN SR: LD AC0,9BUFA 5 FETCH ANSWER CHAR
004B 41F6 BOC LOOP, AC0=0 ,• LEAVE IF ZERO
004C 16 19 JSR SEND ,• SEND FIRST BYTE
004D 2C 10 SHR AC0,8 SSHIFT SECOND BYTE DOWN
004E 16 19 JSR SEND iAND SEND ALSO
004F 8D03 I SZ BUFA J INCREMENT PTR
0050 19F9 JMP ANSR J CONTINUE
005 1 19F8 JMP AN SR tJUST IN CASE IT SKIPS
0052 008D RETN : .WO RD X’8D tCARR.RTN WI TH PARITY
0053 0000 BUFA: . = . + 1 i ANSWER PTR
0054 470A . WORD X'470A ; START OF ANSWER
0055 204F .WORD X'204F
0056 5741 • WORD X'5741
0057 594 1 .WORD X'5941
0058 492C .WO RD X'492C
0059 4D27 .WORD X*4D27
005A 4220 . WO RD X'4220
005B 5355 .WORD X’5355
005C 2 159 .WO RD X'2159
005D 0A0D • WORD X'0A0D
005E 0000 . WO RD 0

be improved by using an AISZ instruction at 0045.

A 16-bit branch condition multiplexer 
is used to perform the logic for condi­
tional branching. Four of the multiplexer 
inputs are connected to device pins, 
three of these forming what are effec­
tively "sense" inputs, and the fourth a 
"continue" input. The remaining mul­
tiplexer inputs connect to internal status 
signals such as the link, carry, overflow, 
stack full, ACO sign bit, ACO equal to zero, 
and so on.

PACE comes in a standard 40-pin 
package, and in order to provide pins for 
the various control signals, flag outputs 
and sense inputs, the designers have had 
to multiplex the 16-bit data and address 
information on a common bidirectional 
bus. This means that address information 
must be latched externally, and National 
provide suitable devices for this.

Memory and peripherals occupy a 
common 65,536 word address space. 
This means that all of the memory 
reference instructions may be used to 
manipulate data in I/O transfers.

The PACE instruction set is a powerful 
one, with 45 different basic instructions. 
Many of these have variations for tests 
and conditions, giving a total of some 337 
individual instructions. The main 
memory addressing modes available are 
direct and indirect, both having four 
mode variations: base page, PC relative, 
and indexed using either AC2 or AC3 as 
the index register.

There are also three instructions which 
use immediate addressing, including a 
useful "add immediate and skip if zero" 
instruction (AISZ).

NS Electronics very kindly loaned us 
the PACE LCDS pictured, to try out while 
this article was being written. I was thus 
able to use it to become a little more 
familiar with PACE programming.

After having used a number of 8-bit 
chips and systems, I found PACE's fixed 
length 16-bit instructions initially a little 
hard to get used to. But soon its con­
venience and flexibility started to be­
come evident.

For the exercise, I tried re-writing our 
little novelty "answer-back" program for 
PACE. It turned out as shown above, 
although this is by no means the most 
efficient way of doing the job with PACE. 
At least one instruction could have been 
saved by using an AISZ instruction in 
place of the SKNE instruction at 0045, to 
test for a carriage return.

Still, it should give you a rough idea of 
the way PACE is programmed.

Getting the program up and running 
on the LCDS proved very straightfor­
ward, thanks to the facilities it offers.

Price of the PACE LCDS is quoted as 
$585, plus tax where applicable. It comes 
complete with a large ring binder hous­
ing comprehensive user manuals and 
data. It is available from NS distributors 
and dealers in each state.

ELECTRONICS Australia, October, 1977 95



Classical 
Recordings

Reviewed by Julian Russell

Franck, Prokofieff: "a rare issue"
FRANCK—Sonata for Flute and Piano in 

A Major.
PROKOFIEFF—Sonata for Flute and 

Piano in D Major. James Galway 
(flute) and Martha Argerich (piano). 
RCA Red Seal Stereo. LRL1 5095.
Last month I mentioned my surprise at 

hearing part of the first movement of 
Franck's Violin Sonata played by James 
Galway on the flute. Now a pressing of 
the complete work has been sent to me 
for review.

For good reasons Galway has become 
something of a cult both among concert 
goers and record buyers. This is not 
surprising because in addition to his 
lovely tone, brilliant technique and often 
deeply involved musicianship he is also 
quite an entertainer to watch. There is 
something I can only think of describing 
as Irish about Galway's choice of the 
work with which the Franck is coupled. 
It is the- Prokofieff Violin and Piano 
Sonata in D Major, just about as strange 
a pair of bedfellows as you'd find in the 
whole of the works composed for the 
same combination.

The Franck, which was originally com­
posed for the violin, is played here on 
the flute and the Prokofieff, written 
originally for the flute is more often 
played on the violin. Having previously 
heard a few bars of the Franck on the 
flute I had no surprise in hearing it in this 
form when it turned up on my desk.

Now it should not be necessary to 
point out to readers of this column that 
there are many differences in tone and 
other alien factors between flute and 
violin. Before continuing with this review, 
however, I must point out that I prefer 
the Franck played in its original form yet 
state my surprise at how comparatively 
well it comes off under Galway's magic 
fingers, breath control and musical intel­
ligence. The adjustments made in the 
flute transcriptions are surprisingly few 
and could, it seems to me, in no way out­
rage even the most conservative listeners.

Importantly I felt that so much of the 
original remains in Martha Argerich's 
superb contribution in the piano part that 
I couldn't believe anything bizarre was 
going on. In a bar here and there, the 
flute, however magnificently played,' 
failed to reach the emotional intensity of 
a violin. But I must confess that this didn't 
worry me unduly.

On the other hand the Prokofieff 
presents no such problems—or perhaps 
eccentricities vvould be a better word- 
since it is given here in its original form. 
Those used to this composer's spiky and 
often percussive style may well be 
surprised (what, again?) at the smooth­
ness and lyrical content of this really 
lovely sonata. Galway's performance is 
peerless in every way. To say more 
would leave me open to a charge of 
gushing.

Ms Argerich plays with matching skill, 
emerging majestically at the right 
moments, at others toned down to a per­
fect balance in the more sensitive and 
delicate passages in this attractive score. 
The sound, too, is faultless in its fidelity 
in both pieces. This whole disc is a rare 
issue for the many reasons I have stated 
here.

VIVALDI—La Stravaganza. 12 concertos 
for solo violin and strings. Piero Toso 
and Juan Carlos Rybin (violins), sup­
ported by the Solisti Veneti. Con­
ducted by Claudio Scimone. 
RCA/Erato Stereo STU70955 956.
Despite the very great merits to be 

found among these concertos one would 
need to be a complete baroque buff to 
listen to more than three of these concer­
tos at a sitting without losing one's sense 
of concentration. On the other hand if 
you have the stamina to achieve this feat 
you will hear some very exhilarating 
sound.

But unless you are a dedicated 
baroquenik you will inevitably find a 
great many dull patches—a fault I feel due 
to the uninspired contributions of the 
continue parts of the scores—this despite 
the addition of lutenists to this section in 
order to stiffen the harpsichord part. 
Otherwise you will hear all you might 
expect of this distinguished body of 
musicians—excellent balance, clean 
intonation, stimulating rhythms and no 
lack of vigour.

I must also make a special mention of 
the principal soloist, Piero Toso, who has 
a beguiling tone and the instinct to 
unfailingly find the cusp of every 
phrase.

Inevitably a committed listener must 
compare this production with the now 

two-year-old Marriner set of the concer­
tos and a choice between the relative 
merits of the two performances will not 
be easy to make. For reasons often slight 
and too numerous to mention, I myself 
lean towards the English group. But to 
me anyone who listens even to six of the 
concertos in any one day is likely to 
emerge from the ordeal a little stunned.

One feature stands out in the Marriner 
readings—they are much more in keep­
ing with the title La Stravaganza than are 
the Solisti Veneti's. Despite Marriner's 
pedagogic attentipn to what is now-with 
dubious proof-regarded as true 
baroque style, and which to me always 
sounds a little mannered, Marriner's 
accounts are much more unbuttoned 
than those of its rivals. But I must again 
stress that the elegantly presented Erato 
disc will probably have as many admirers 
as the competing set.

TCHAIKOVSKY—Onegin. Complete 
ballet by John Cranko on pieces 
arranged by Kurt-Heinze Stoltze. Syd­
ney Symphony Orchestra conducted 
by John Lanchbery and recorded by 
the ABC. EMI Stereo OASD7600.
This, of course, is the music that 

accompanied the Australian Ballet's suc­
cessful production of Tchaikovsky's 
opera Eugene Onegin. The notes, by the 
arranger Kurt-Heinz Stolze, contain the 
interesting facts that while all the music 
is by Tchaikovsky none is taken from the 
opera itself. Stoltze has used other, and 
for the most part lesser known, pieces by 
the same composer to suit the stage 
action. I saw the ballet when it was per­
formed in Sydney earlier this year and 
completely approved Stoltze's choice of 
items, both lyrical and dramatic.

It is played very well by the Sydney 
Symphony Orchestra-not the orchestra 
used in the ballet in the Sydney Opera 
House—and the engineering under the 
supervision of the ABC's very useful 
handy man Eric Clapham, who produced 
and mastered the disc, is always admira­
ble.

It won't matter a bit if you didn't see 
the ballet, for here you have a collection 
of some delightful little pieces by 
Tchaikovsky, expertly scored and put 
together. It may be significant that 
Clapham/Lanchbery use the Sydney 
Symphony Orchestra in preference to 
the Ballet Orchestra. You don't have to 
be specially well informed to guess 
why.

★ ★ ★

LISZT—Tryptych. Ten pieces for solo 
piano played by Loretta Goldberg. 
EMI Stereo OASD 7599.
Although I have been on the musical 

scene in Australia for nigh on 40 years this 
is the first time I have heard Ms Gold­
berg play. She has chosen a novel 
program, a Liszt Tryptych, which includes 
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a world first recording of his "From the 
Cradle to the Grave."

According to the sleeve notes Ms 
Goldberg is Australian born but is 
nowadays New York domiciled. She won 
various competitions here before leaving 
and recently has played in concerts on 
radio and television in South-East Asia. 
One of her concerts at the National 
Gallery of Melbourne was filmed by the 
Commonwealth Film Board and shown 
commercially at a Melbourne film festival 
and on television. Some may question 
whether exposure at a film festival can 
be described as commercial.

Altogether on this disc she plays 10 
items starting with Chasse Neige (Snow 
Drift) and finishing with the three pieces 
that make up the Cradle to the Grave 
suite. I must say that under her fingers 
the snow is the heaviest I have ever heard 
fall. All through this recital her playing 
varies between delicacy of touch and 
heavily emotional—not very well orga­
nised splashing. Her pedalling is often 
badly blurred.

Briefly her playing might be described 
as very soulful if not well disciplined. 
One seeks in vain for some significant 
meaning. I realise that is not a very 
enthusiastic review but at least the recital 
does record some very rarely heard 
pieces from the output of this illustrious 
composer.

★ ★ ★

SCH LIBERT—Symphony No. 8 in B 
Minor. (The Unfinished.) Symphony 
No. 5 in B Flat Major. London Philhar­
monic Orchestra conducted by John 
Pritchard. EMI Masterpiece Stereo 
Series SMPOO23.
There is nothing sentimental about this 

reading. It is certainly not for those who 
like sugar added to their already sweet 
Schubert. This is not to say that 
Pritchard's performance is either dead 
pan or monotonous. There are many 
subtle changes of dynamics, and the 
phrasing, though fittingly elastic, is never 
out of shape. His tempo in the first 
movement is just right though to some 
it might sound a little pressed.

Pritchard's account is not without 
drama either, though this is always kept 
in proportion to his whole conception of 
the movement. What I like so much 
about it is the complete absence of Vien­
nese schmaltz. Pritchard is content to just 
let the music speak for itself. The playing 
and recording are first rate. The solo flute 
sounds a little breathy in the beginning 
of the first movement, but only there.

The second movement has just the 
right change of tempo and mood. Indeed 
I can recommend this production to all 
those who don't like their Schubert 
drooled over. And there is the added 
inducement of its issue at a budget 
price.

It is coupled with the enchanting little 
B flat symphony which is never over­
played, but preserves its charming 
innocence from beginning to end— 

innocence achieved by the composer 
only by the superb quality of his writing. 
The first movement sparkles with good 
humour and Pritchard wastes no time 
over the second, taking it briskly but 
without any sacrifice of its moments of 
passion.

The final two movements are just as 
good. All through both symphonies, I 
admired greatly the internal balance of 
the orchestra, with all the instruments 
getting their fair share and no spotlight­
ing of the showy bits.

★ ★ ★
COUPERIN LE GRAND - Motets for 

One and Two Voices. Anna Maria 
Bondi and Nicole Fallien (sopranos) 
with Les Solistes de Paris conducted 
by Henri-Claude Fantapie. Two discs. 
SFP Stereo 71033 and 91041.

THREE ROMANTIC SONATAS for Flute 
and Harp by NADERMANN, 
KRUMPHOLZ and BOCHSA FILS. 
Jacques Castagner (flute) and 
Elizabeth Fontan-Binoche (harp). SFP 
Stereo 31013.
These three discs are from a label 

hitherto unknown to me—SFP (Société 
Française de Productions Phono- 
graphque, Paris). For that reason, should 
you feel like acquiring one and your local 
or city dealer is similarly ignorant, the 
Australian distributors are Sound and 
Film Enterprises Pty Ltd, 122 Chapel 
Street, St Kilda, Vic. 3182. Telephone 
91 3238.

Two of the three discs are devoted to 
church music by Francois Couperin le 
Grand in the form of motets for one or 
two voices. In get-up, the discs are very 
much in the manner of those put out by 
the Erato label and as such are very 
elegant indeed.

Couperin (1666-1773) was a great 
composer whose music has never had a 
very great appeal to English-speaking 
audiences; just as the plays by the great 
French dramatist Racine (1639-1699) are 
seldom seen on English-speaking stages. 
I cannot understand this because 
Couperin's music is still, if a little dry, 
eminently listenable, though Racine's 
plays do sound a bit grandiose to our 
ears. Another odd fact is that Couperin's 
music is well represented in the English 
Gramophone catalogue.

The works presented here are all from 
his great output of religious music and 
are in the form of motets for one of the 
two female voices supported by the

Buy your copy now of the 
"ELECTRONICS Australia"

More than 50 pre-ruled log pages on high quality paper, plus 
Australian & New Zealand radio and TV stations, FM Data, Frequency 
Spectrum Chart, Amateur Repeaters, Commonwealth Prefixes, 
CB Operating Data and more . . .

From booksellers 
and radio stores OR Direct from "Electronics Australia", 

P.O. Box 163, Beaconsfield 2014
$2.95
(post free)

Soloists de Paris conducted by Henri- 
Claude Fantapie. The latter play the 
music on instruments of the period-flute 
a bee, viola and so on. All are sung in 
Latin but no copy of the texts in any lan­
guage accompanied my pressings. The 
singers are two robust sopranos, Anna 
Maria Bondi and Nicole Fallien.

Both possess voices that could be 
heard without effort in any large church 
or cathedral. Although neither could be 
described as beguiling in quality, their 
sense of pitch is always unwavering and 
the accompanying instruments provide 
sound that could well be authentic 
reproduction of the period. The tech­
niques of all concerned are all admirable 
and the engineering faultless in its fidelity 
and clarity.

There are five motets on the first disc 
and six on the second. Some of the 
motets are for one voice, others for 
two.

The records should have a very real 
appeal to scholars of French music and 
perhaps a few outsiders, too, among 
which I can be included. But I feel that 
their general appeal is not likely to be 
great. Still, I urge readers to get at least 
one and persevere with it. It will yield up 
many rewards.

The Third disc features Three Roman­
tic Sonatas played by the Flute and Harp 
Duo of Paris, all three by different com­
posers. These are Jean-Francois Nader- 
mann (1773-1835), Jean Baptiste 
Krumpholz (1745-1790), and Robert- 
Nicholas Charles Bochsa Fils (1789-1856). 
The instrumentalists are Jacques Castag­
ner (flute) and Elizabeth Fontan-Binoche 
(harp). The Nadermann sonata pays con­
siderable allegiance to Haydn, not 
surprisingly when you read that he was 
a pupil of the Czech composer 
Krumpholz who was himself a pupil of 
Haydn. This sonata has great charm and 
is presented without affectation and 
complete accuracy by both players.

The Krumpholz sonata, although 
pleasing, hasn't the same attractive 
innocence as the Nadermann. 
Krumpholz's style is rather more Mozar- 
tian than Haydnesque.

The Bochsa is a longer work than either 
of the other two. Bochsa, by the way, was 
also of Czech origin. His music has con­
siderable beauty of melody and his style 
approximates to the very early works of 
Beethoven. All three sonatas are 
presented with true French refinement. 
This is a very attractive issue, especially 
for those looking for novelty. ®

LOG BOOK
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BINAURAL 
DEMONSTRATION 
RECORD

SR12 
STEREO 
TEST RECORD

STEREO
DEMONSTRATION
RECORD
AND CASSETTE

Binaural recording re-creates the directions, distances, and 
even the elevations of sounds better than any other recording 
method. The super-realism of binaural recording is 
accomplished by recording the acoustical input for each ear 
separately, and then playing it back through stereo 
headphones. Thus the sound intended for the left ear cannot 
mix with the sound for the right ear, and vice versa.
Binaural recording offers the listener the identical acoustical 
perspective and instrument spread of the original. The sound 
reaching each ear is exactly the same as would have been 
heard at the live scene.

STARTLING REALITY. The Binaural Demonstration Record 
offers 45 minutes of sound and music of startling reality. 
You'll marvel at the eerie accuracy with which direction and 
elevation are re-created as you embark on a street tour in 
binaural sound—Sounds Of The City Trains, Planes & Ships, 
a Basketball Game, a Street Parade, a Steel Fabrication Plant. 
The Bird House at the Zoo—oil demonstrating the incredible 
realism of binaural sound reproduction.

MUSIC IN BINAURAL. The musical performances 
presented on the Binaural Demonstration Record transport 
you to the concert hall for a demonstration of a wide variety 
of music. Selections total 23 minutes, and include examples 
of jazz, organ, and chamber music.

Order No. ZCBR

Make these important stereo checks BY EAR
Frequency response • Separation • Cartridge tracking • Channel 
balance • Hum and rumble • Flutter • Cartridge and speaker 
phasing • Anti-skating adjustment • Gun shot test” for stereo 
spread • Multi purpose musician’s ”A” Equal-tempered 
Chromatic octave • Guitar-tuning tones.

7 critical TEST EQUIPMENT checks . Attention profes­
sionals: SR1 2 is also designed to be used as a highly efficient 
design and measurement tool. In the following tests recorded 
levels, frequencies, etc. have been controlled to laboratory 
tolerances—affording accurate numerical evaluation when 
used with oscilloscope, chart recorder, output meter, 
intermodulation-distortion meter and flutter meter

• 1,000-Hz square waves to test transient and high-frequency 
response of phono pickups.

• 500 to 20,000 Hz frequency-response sweep

• Sine-wave tone-bursts to test transient response of pickup.

• Intermodulation test using simultaneous 400-Hz and 
4,000-Hz signals.

• Intermodulation sweep to show distortion caused by exces­
sive resonances in tone arm and cartridge

• 1,000-Hz reference tones to determine groove velocity.

• 3,000-Hz tone for flutter and speed tests.

The result of the two years of intensive research in the sound 
libraries of Deutsche Grammophon Gesellschaft, Connoisseur 
Society, Westminster and Cambridge. The Editors of Stereo 
Review have selected those excerpts that best demonstrate the 
many aspects of the stereo reproduction of music. The record 
offers you a greater variety of sound than has ever before been 
included in a single disc.

WIDE RANGE OF DEMONSTRATIONS
• Techniques of separation and multiple sound sources • Acous­
tic depth • The ambience of a concert hall • Sharp contrasts 
of dynamics • Crescendo and diminuendo • Very high and very 
low pitched musical sounds • Polyphony (two or more melodies 
going on at once) with both similar and contrasting instruments
• Tonal qualities of wind, string and percussion instruments 
• Sounds of ancient instruments • Sounds of oriental 
instruments • Sound of the singing voice, both classically 
trained and untrained • Plus a large sampling of finger snapping 
hand clapping, foot stamping and other musical and percussive 
sounds.

THE RECORD IS AVAILABLE IN YOUR CHOICE OF 

33’/3RPM OR 45 RPM. THE LATTER RECOMMENDED.

NOW. . . 
understanding 
more about music 
can be as easy as 

listening to your favourite 
recordings.
This unique four-disc album is interesting, easy to 
comprehend, and instructive. It is the first project 
of its kind to approach the understanding of music 
through its basic elements:

rhythm . . . melody . . . harmony . . . texture 
If you have wanted to know more about music—or 
simply to enjoy it more—Stereo Review's GUIDE 
TO UNDERSTANDING MUSIC will be the most 
rewarding step you can take in that direction. 
Written and narrated exclusively for Stereo 
Review by David Randoph, Music Director of the 
Masterwork Music and Art Foundation, this fas­
cinating set of stereo recordswill help you become 
a more sophisticated, more knowledgeable 
listener—a more completely satisfied one as well. 
It will give you an “ear for music" you never 
thought you had.
In the GUIDE TO UNDERSTANDING MUSIC. 
David Randoph first discusses, by means of 
recorded narration, how the composer uses and 
unifies all the basic musical elements. After each 
musical point is made in the narration, a musical 
demonstration of the point under discussion is 
provided. Thus you become a part of the creative 
musical process by listening, by understanding, 
by seeing how music's "raw materials" are 
employed by composers and performers to attain 
their highest level of expressivity and communica­
tion through musical form.

Sample waveforms—illustrating both accurate and faulty 
responses are provided in the Instruction Manual for com­
parison with the patterns appearing on your own oscilloscope 
screen.

Order No. ZCSR

M.R. ACOUSTICS
Present recordings from STEREO REVIEW Magazine of the U.S.A.

1. BINAURAL DEMONSTRATION $9.50 RRP
2. STEREO TEST RECORD ..................... $9.50 RRP

3. STEREO DEMONSTRATION RECORDS 
  $9.50 RRP
4. STEREO DEMONSTRATION CASSETTE

$11.00 RRP

Pack & Post—Add $ 1 per record. $3 for sets. Extra 50c per parcel gives certified mail insurance cover.

SOUND FOR
A PKMTKE EVENING

ADD SOUND TO YOUR 
SLIDE AND FILM SHOWS 

WITH...SOUNDFORA 
PICTURE EVENING & 

MUSIC'ROUND THE WORLD
A good picture recalls the scene, the right music evokes the experience. These two albums, 

10 records in all, offer the moods and themes to give you the perfect blending.

Order Nos. ZCDR33 (33’/3 RPM Record);
ZCDR45 (45 RPM Record)
ZCDC (Cassette)

P.O. Box 110, Albion, 
Brisbane, Australia 4010.

5. GUIDE TO UNDERSTANDING MUSIC 
  $32.00 RRP
6.. SOUND FOR A PICTURE EVENING 
.  $30.00 RRP

7. MUSIC ROUND THE WORLD...... $35.00 RRP

MUSIC 
‘£^'r°UNdthE 
hid WORLD ,

4 LONG-PLAY STEREO RECORDS
Record I —The Elements of Music

1. Rhythm 3. Harmony
2. Melody 4. Texture

Record II —Sense and Sensation in Music
(The Instruments of the Orchestra 
How Music is Unified

Record III —Form in Music
Words and Music

Record IV —Can Music Tell a story or Paint a 
Picture?

The Interpretation of Music

The GUIDE TO UNDERSTANDING MUSIC con­
tains

OVER 200 MUSICAL EXAMPLES
which have been carefully chosen from among 
thousands of recordings by major record com­
panies as the best illustrations of musical points 
made in the recorded narration. In addition, 
supplementary musical demonstrations were 
specially recorded for this album.
Order No. ZCGUM

MUSIC ROUND THE WORLD—VOLUMES l-VI. An exciting 
collection of international background music that takes you 
around the world—to the sound of Spain with its hot Flamenco 
guitar and chattering castanets. To Venice the romance of gon­
dolier and misty mandolin. The Caribbean—carnival, calypso, 
and tropical nights vibrating with steel drums. London the 
steady, measured majesty of the changing of the guard. From 
zither to sitar, balalaika to bagpipe, it's all made possible with 
Music Round the World. 4’/2 hours, 184 bands of music rela­
ted to every mood, location and situation.

MUSIC'ROUND THE WORLD Volumes I VI 
Order No. ZCMW

SOUND FOR A PICTURE EVENING—VOLUMES 1-IV. No 
matter how good your film and slide shows are, sound will make 
them better . . . more entertaining and certainly more profes­
sional. And Sound For A Picture Evening offers the right kind 
of sound—provides a final, professional touch to make it a 
complete success.

These 4 records offer you more than 2’/2 hours of playing time 
consisting of 66 specific mood music backgrounds, 40 tracks 
for special sound effects and 16 tracks featuring 'National 
Portraits' ' —a total of 1 22 tracks of sparkling, mood-setting off­
beat music and hard-to-find sound effects. You'll find 
background music and sound effects suitable to almost every 
occasion—every situation.

SOUND FOR A PICTURE EVENING 
Volumes l-IV Order No. ZCSP

FREE BOOKLETS Both albums come with descriptive booklets 
showing you how to make a successful sound-and-music tape 
track or how to use tape in conjunction with your slide or movie 
shows to accomplish some of your most excitingly sophisticated 
results. The MUSIC ROUND THE WORLD booklet also 
describes all 184 selections. Each band is titled, playing time 
given, music described, and scenes suggested in this complete 
key to album contents.
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Devotional Records
PRAISE STRINGS. Stereo, Maranatha 

Music HS-029. (From S. John Bacon 
Publishing Co., 12-13 Windsor Ave, 
Mt. Waverley, Vic. 2149.)

Because the pictures on front and back 
are the same, I confused this album ini­
tially with "Praise II" reviewed recently, 
but I take it that "Praise Strings" would 
actually be the earlier one of the two.

As the title suggests, it features a tradi­
tional string orchestra, although neither 
orchestra nor players are identified. In a 
program which will be enjoyed by those 
seeking a respite from guitars and per­
cussion, they play a program of gentle, 
middle-of-the-road Gospel music: Praise 
You Father — Sing To The Father — Father 
I Adore You — Praise The Lord — Unto 
Thee O Lord — Sing Hallelujah — Open 
Our Eyes — Light Our Way — My Peace 
— Seek Ye First.

Produced in California, the disc is free 
from surface or other noise and while the 
hypercritical may feel that the massed 
strings are a trifle on the hard side, overall 
balance is excellent and the piano and 
solo string tone is very clean. As I men­
tioned earlier, many will welcome it as 
a pleasant change from the all-pervading 
mod Gospel sound. (W.N.W.)

★ ★ ★

EVIE: MIRROR. Stereo, Word WSB-8735. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney and other capi­
tals.)
Perhaps it's not so surprising to find 

Evie an attractive young Nordic blonde 
singer, when one realises that this album 
was recorded at the Europafilm Studios 
in Stockholm, Sweden. Backing is by

Reviews in this section are by Neville Williams (W.N.W.), Leo Simpson (L.D.S.), Norman Marks (N.J.M.) and 
David Edwards (D.W.E.).

Lighter Side
Reviews of other recordings

FIVE ROWS BACK. Johnny Hall. Stereo, 
Singcord ZLP-959S. (From S. John 
Bacon Publishing Co., 12-13 Windsor 
Ave, Mt. Windsor, Vic. 3149.)

local group musicians, plus the strings of 
the Swedish Radio Symphony Orchestra. 
The "Mirror" part of the title relates to 
the theme of the opening number "But 
'til you find Him in the mirror, you've got 
a long way to go".

Most of the songs may be unfamiliar 
but not to worry: the full lyrics are set out 
inside the double-fold jacket: Mirror — 
Lord, Send That Morning — If Heaven 
Never Was Promised To Me — Jesus Was 
There All The Time — Now Is The Time 
— He Loves Me — Four Feet Eleven — 
Praise You Just The Same — Born Again 
— Just Because I Asked.

Evie's style is that of a typical popular 
modern vocalist working, for much of the 
time, against a driving beat. Interestingly, 
she not only does the lead vocals all the 
way through but, according to the notes, 
is one of two people who provide the 
backing "chorus". Unfortunately, the 
multi-recording has bequeathed a touch 
of coarseness to some of the over­
dubbed sounds but not enough to spoil 
your enjoyment if you have an ear for a 
pleasant and accomplished popular 
Gospel vocalist, identified only as Evie. 
(W.N.W.)

Instrumental, Vocal and Humour
THE BEATLES AT THE HOLLYWOOD 

BOWL. The Beatles. Stereo. EMI 
Records PCSO 7577.
The days of the Beatles have long since 

passed, and it seems that all we have left 
is memories. This album will certainly stir 
up a lot of memories for those who were 
fortunate enough to see the Beatles live, 
and probably even for those who wanted 
to and couldn't. If you play it really loud, 
the background screaming will probably 
evoke some feeling of the atmosphere.

In order, the tracks featured are: Twist 
And Shout — She's A Woman — Dizzy 
Miss Lizzy — Ticket To Ride — Can't Buy 
Me Love — Things We Said Today — Roll 
Over Beethoven — Boys — A Hard Day's 
Night — Help — All My Loving — She 
Loves You — Long Tall Sally.

As one would expect, the recording

The jacket photo and notes introduce 
Johnny Hall as a very pleasant young 
man, who professes to an old-fashioned 
conversion as a result of a sermon on the 
radio. And his voice too, emerges as a 
very pleasant baritone, used in mainly a 
conventional way but embellished with 
an occasional key change, falsetto 
phrase, or exaggerated vibrato. Much of 
the time, the whole sound—voice and 
orchestral and choral backing—is that of 
a romantic stage musical. The selections 
are a mix of old and new with an 
occasional up-tempo number for varia­
tion: My Tribute — Moment by Moment 
— Show A Little Bit Of Love And Kindness 
— The Healer — Whatever He Wants For 
Me — Five Rows Back — He Turned The 
Water Into Wine — Lead Me, Oh Lead 
Me — Worthy Is The Lamb.

You've probably gathered from this 
that this album has something for dif­
ferent age groups and that would be true. 
Neither conservative nor way-out, it 
should make for good family Gospel lis­
tening. Technically, the quality is 
excellent. Recommended. (W.N.W.) 

quality ranges from adequate to abso­
lutely woeful. However, it doesn't seem 
to matter; the magic still comes through. 
But, because of the reservations, I would 
recommend this record only for ardent 
fans, or for use at parties. (D.W.E.)

★ ★ ★

WORKING MAN. Dutch Tilders. Eureka 
stereo E104. (Eureka Records, P.O. Box 
113, North Ryde, NSW 2113.)
Dutch Tilders is an Australian blues 

singer who has received some good 
reviews in the Melbourne press and is 
apparently appreciated by local blues 
fans. The album notes state that when 
Brownie McGee is in Australia, they 
"usually blow together on stage and 
privately". Good for him. As for me, I 
couldn't be less enthusiastic.

And I do like Brownie McGee! 
(L.D.S.)
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AUDITEC POWER 25-250 WATTS
001 Mk. 2 30/50 Watts 

R.M.S. Power Amplifier 
Module. Load 8/4 ohms. Less 
than 0.05% T.H.D. Fully short- 
circuit protected. New lower 
recommended price. $22.71

018 60 Watts R.M.S@less 

than 0.1% T.H.D. Fully short- 
circuit protected. $37.51

009 120 Watts R.M.S@less 

than 0.1% T.H.D. Fully short- 
circuit protected $60.38

033 Very high quality 100 

Watts R.M.S. Power Amplifier 
for Studio work, etc. Distor­
tion almost unmeasurable. T.l. 
distortion almost nil. Produces 
a subtle difference in sound 
which has to be heard to be 
appreciated. $75.38

027 250 Watts R.M.S. 
power amplifier module@less 
than 0.2% T.H.D. Fully short- 
circuit protected. 8 OHM 
balanced output. $113.28

019 25 Watts R.M.S. power 
amplifier @ less than 0.1% 

T.H.D. powered directly from 
12 volt car battery. $51.69

AGENTS:
MELBOURNE: Zephyr Products.
Phone 568 2922
BRISBANE: Delsound Pty Ltd. 
Phone 229 6155
ADELAIDE: Neil Muller Pty Ltd.
Phone 74 1162
BUNDABERG: Bundaberg Hi-Fi. 
Phone 71 3176
CANBERRA: Musique Boutique. 
Phone 82 2553
TAMWORTH: Hi-Fi Gallery: Phone 
65 7788
MARYBOROUGH (QLD): Keller 
Electronics. Phone 21 4559 
ROCKHAMPTON (QLD): Premier 
Sound. Phone 28 2701
SURFERS PARADISE (QLD): 
Beno's Musical Supplies. Phone 
38 1568
WHYALLA (S.A.): Audiolab Sales. 
Phone 45 7755
PERTH. Willis Trading Co. Phone 
21 7609

FOR DESCRIPTIVE LEAFLETS 
ON THESE MODULES CALL, 
PHONE OR WRITE TO:

AUDITEC AUSTRALIA
PTY LTD
10 WAITARA AVENUE 
WAITARA, N.S.W. 2077 
PHONE: 48 4116
(PACIFIC HIGHWA Y SIDE OF 
WAITARA STATION)

A FULL RANGE OF PREAMPLIFIERS IS ALSO AVAILABLE
Prices quoted are recommended only, and include sales tax. Prices may be slightly higher Interstate.

VIDEO TECHNICS
2ND FLOOR. TELFORD TRUST BUILDING, 79 85 OXFORD STREET, BONDI JUNCTION, NSW 2022. PH. 387 2555.

3RD FLOOR, EQUITABLE LIFE BUILDING, 301 CORONATION DRIVE, BRISBANE4064. PH. 361 257.

FOCUS INTENSIFIER

Announcing our video focus intensifier to improve 
the playback quality of all VCR system video 
recorders.
This consists of a small circuit board which fits 
inside the VCR (Philips etc.)
This circuit detects a change in picture contrast 
and inserts a transient—in effect an extra—signal 
at this point, which crispens the image. The effect 
if the size of this transient is adequate is to recover 
lost sharpness, and the principle is indeed very 
effective. Full fitting instructions included.

$39.00 + P.P.

VIDEO EQUIPMENT-Sony Akai 
Portopacks. Also agents for J V C and Nat­
ional . All formats and brands Colour and BW 
RECORDERS, EDITORS, GENERATORS 
AND BLANK VIDEO TAPE AVAILABLE.New 
and used equipment Trade and terms. 
Specials We have several BW Portopacks 
traded on colour sets.

TUNER
VIDEO TECHNICS
COLOUR TV TUNER MODEL HD6709 

• Record one channel while watching another • 
No modification required to existing television sets 
• Will record while TV set is off • Usable with any 
video recorder BW or Colour with an RF output 
which means this tuner allows video recording of 
TV programs and playback through aerial input 
of TV set. $295.00 + P.P.

SPECIAL CLOCK TIMERS
Can be set to switch equipment up to 4 days 
ahead.

Starting time 
accurate to a second 

$195 + p.p.

You'll never have to miss a favourite 
TV programme—whatever you're doing

N 1502 $1,195 TV Recorder_N 1512 $1,350 R®corders
Will receive and record all Aust, channels. Stocks 
now available. $1,195 incl. S.T. Shipped 
anywhere in Australia freight on.

FRANCHISEES REQUIRED FOR S.A., W.A., VICTORIA AND TASMANIA
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THE LIGHTER SIDE

RAINBOWS AND TEARS. Ray Price. Dot 
Records L35980. Festival Records 
release.
One of the best albums to come my 

way for some time, this excellently 
recorded release makes for enjoyable 
C & W listening from start to finish. Of 
course, Ray Price will be no stranger to 
most readers. Remember such hits as 
"Heartaches By The Number" and 
"Make The World Go Away"?

There are eleven tracks in all: That's All 
She Wrote — I Won't Get Over Losing 
You — Mamas Don't Let Your Babies 
Grow Up To Be Cowboys — Windsong 
— Made For Loving You — We're Getting 
There — Here You Come (And There You 
Go) — To Make A Long Story Short — 
That's How Close We Are — I Don't Feel 
Nothing.

In summary, an album that should find 
ready acceptance with most C & W fans. 
Recommended. (G.S.)

★ ★ ★

THE JACK PLEIS BAND. I Play The Song 
The Whole World Sings. Interfusion 
L25289. Festival release.
Here is another enjoyable record for 

the easy-listening set to play as a 
background for social activities, with 
such titles as: I'll Always Be In Love With 
You — On Top Of Old Smokey — You 
Are My Only Love — Musetta's Waltz — 
Feelings — Trustful One — Be Mine, Be 
Mine — I Write The Songs.

Jack Pleis was at one time stage arran­
ger and pianist for Benny Goodman and 
has worked for such stars as Theresa 
Brewer, Al Hibbler, Lawrence Welk and 
Harry Belafonte, and the experience 
shows.

The quality is good except for some 
odd buzzing synthesiser sounds on a few 
tracks. (N.J.M.)

★ ★ ★

ARMSTRONG HIGH SCHOOL CHOIR, 
directed by Richard Edstrom. Stereo, 
2-record set. ARK No. 5195-S. (From 
M.R. Acoustics, P.O. Box 110, Albion, 
Brisbane 4010.)
This double album would not be 

everyone's cup of tea but, if you happen 
to be one who likes choral singing, 
mainly unaccompanied, then the ac­
complished choirs and the varied 
program presented here would bring a 
good deal of pleasure.

Side A opens with "Three Festival 
Anthems" (Johannes Brahms) followed 
by "The Creation" (Scott), mainly narra­
tive, with vocal harmony.

Side B is different again, with a 

vocal/instrumental group "Now & Then" 
presenting a bracket of popular hits. This 
is followed by "Ascensions" (Davis) 
involving the full choir and a pre­
recorded tape which combine to pro­
duce a science fiction space atmosphere.

Side C opens with the choir again— 
"Plorate Filii Israel" (Carissimi)- 
followed by the Chamber Singers 
presenting five tracks of what the notes 
describe as madrigals and chanson.

The fourth side has "Trotz Dem Alten 
Drachen" and "Ich Aber Seid Nicht 
Fleischlich" (J. S. Bach); the Madrigal 
Singers then present "You Defy Me, 
Beloved Foe" (Giovanelli) and "Spring 
Returns" (Marenzio). The final track is 
"The Lordly Hudson" (Rorem/Eaton) by 
the full choir.

Recorded in Minneapolis using the 
techniques developed by R. W. Fulton, 
the sound quality is very clean, if a little 
on the "dry" side. In fact, I "sinned" by 
invoking 4-channel decoding for "Ascen­
sions" and it added quite markedly to the 
space effect. An interesting recording for 
those who like the program. (W.N.W.)

★ ★ ★

THE CHIEFTAINS (1) AND THE CHIEF­
TAINS (2). The Chieftains. Interfusion 
L 35993 and L 35994. Festival release.

For the serious lover of traditional Irish 
music, these two albums are collector's 
items. The range of melodies played is 
excellent: jigs, reels, hornpipes and the 
beautiful slow airs. Both albums are 
entirely instrumental and arranged as you 
would hear it in a country kitchen or a 
village pub.

The musicians use the traditional 
instruments of Irish folk-music: the pipes, 
the tin whistle, the flute, the fiddle and 
the Irish drum called the bodhran. The 
result is anything but bare of variety, for 
the instruments themselves seem to be 
able to suggest melancholy or rollicking 
joy, as reflected by the mood of the 
song.

To get the atmosphere conveyed by 
these albums, I would recommend list­
ening to the following tracks: "See Fath 

mo Bhuartha" and "The Boy in the Gap", 
from the first album; and "Planxty 
George Brabazon" and "Brian Boru's 
March" from the second. Both my copies 
offered a very high standard of record­
ing, with the individual instruments able 
to be enjoyed without any background 
noise. (D.W.E.)

★ ★ ★

GREAT TENORS OF TODAY. Stereo, 
HMV OASD-3302.
Notable because it's so unusual in the 

fact that the jacket notes by W. A. 
Chislett make no attempt whatever to 
"sell" this album. He lists the twelve 
tracks in terms of work, composer, 
artists, orchestra and conductor. Else­
where he summarises briefly the setting 
of each excerpt, for the sake of those 
whose memory needs to be refreshed.

The fact is, I guess, that such a record 
does not need to be "sold" to those who 
appreciate operatic tenors and operatic 
excerpts when the names are: Carlo Ber­
gonzi, Franco Corelli, Placido Domingo, 
Nicolai Gedda, James McCracken, 
Luciano Pavarotti and John Vickers.

Or when the selections are from 
operas like Aida, The Pearl Fishers, 
Andrea Chenier, Carmen, Tosca, Otello, 
Turandot, L'Amico Fritz, Faust, Manon 
Lescaut, La Forza Del Destino, and Sam­
son Et Dalila.

The excerpts are all from EMI record­
ings, with a couple from EMI Pathe Mar­
coni, dating from between 1959 and 
1974. There is some variation in sound 
with orchestra, venue and age but cer­
tainly not enough to compromise your 
enjoyment of this generous collection of 
great tenor solos—provided, of course, 
that you like operatic tenors. That much 
is up to you. (W.N.W.)

★ ★ ★

IZITSO. Cat Stevens. Island L 36121. Fes­
tival release.
This album comes across as an effort 

of a more mature entertainer than, for 
instance, "Teaser and the Firecat". Not 
that this album is unsuccessful; just that 
it lacks some of the emotional appeal of 
earlier ones.

There are eight tracks altogether, two 
of which are instrumentals. Cat writes his 
own words and music and the style is the 
same, even if the pace is slower. An 
interesting effect is his combination of 
instruments. For example, he uses several 
electronic synthesizers and manages to 
combine these with the traditional Greek 
bouzouki.

Noteworthy tracks include "Old 
Schoolyard", (despite all the current air­
play), "Bonfire", and a very attractive 
melody called "Kypros" on side one. 
Well-known for unusual titles, Cat calls 
one track "Was Dog a Doughnut?". As 
this is one of the instrumentals, the ques­
tion remains unanswered. The recording 
quality of the album is good. (D.W.E.)
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SPECIAL PURCHASE
NEW B.S.R. & GARRARD RECORD CHANGERS-ROLA & 
GOODMAN SPEAKERS AT A FRACTION OF LIST PRICE

NEW STANDARD B.S.R. C123
RECORD CHANGERS
Fully automatic turntable plays up to six records automatically and single records 
automatically or manually as required. 11" turntable. Bias compensation. Cue 
& pause control. Record speeds 3373, 45 and 78 rev./min. Finished in black 
with silver trim. Player and changer spindles supplied. Fitted with ceramic car­
tridge. Post & packing extra. N.S.W. $3.70; Vic., Qld., S.A. $5.70; W.A. $6.70 

(registered post $2 extra if required). $20.00
GARRARD M.82 $57.00 

TRANSCRIPTION CHANGER
Recommended retail price $120.00

Supplied with Goldring Magnetic Cartridge with 
Diamond Stylus. Post & packing (Reg. post) 
N.S.W. $3.60, Vic., S.A., Qld. $4.74, Tas. $5.50, 
W.A. & N T. $6.75.

GARRARD CC10A RECORD CHANGER $14.75
Fitted with a Sonatone Garrard Ceramic Cartridge Sapphire Stylus supplied with template & instructions. 

Post & Packing: N.S.W. $2.50. Inter. $3.50.

BASE & PERSPEX COVERS AVAILABLE IN TEAK & WALNUT FINISH

NEW ROLA C12PX
12" HI-FI SPEAKERS
Rola twin cone Hi-Fi speakers. Freq, 
range 40 to 13,000 cycles power rating 
30 watts. Imp-8ohms. Post & packing: 
N.S.W. $2.50. Interstate S3.50.

$16.50
NEW GOODMANS-FOSTER 3-WAY 4 SPEAKER HI-FI SYSTEM.

Frequency Range 45 to 22,000 cycles. Power rating 25 watts. Imp-8 ohms. Supplied in kit form (less 
cabinet) each kit comprises two English Goodmans 8" bass units. Foster 5" mid range. Foster 1 dome 
tweeter crossover components (condensers & inductance) innabond, speaker fabric & plans of cabinet.
Cabinet dimensions 23" x 13" x 10".

_ Post & packing extra: N.S.W. $2.70; Vic , S.A., Qld. $4.70; W.A. $5.70.$39.00 PER KIT (REGISTERED POST $2.00 EXTRA IF REQUIRED) cabinets available.

PLAYMASTER—MAGNAVOX HI 
3-45-L

AS FEATURED IN ELECTRONICS AUST. APRIL '75 
Complete kit of parts for above system including 
speakers, Magnavox,8-30 Bass Unit, 6J Mid Range 
Philips AD0160/T8 Dome Tweeter, crossover com­
ponents 6" & 3" tubes, speaker silk & innabond (Less
Cabinet). $57.00 PER KIT rr«mht*packing»«mr»'pass

CLASSIC RADIO IS A DISTRIBUTOR FOR FOSTER LOUDSPEAKERS

NEW MAGNAVOX — 
MV50— 50 WATT 
SPEAKER SYSTEMS 
As featured in Feb 1976 issue 
of Electronics Today

Complete kit of parts (less cabinet) 
comprising Magnavox 10-40 10" bass 
unit. 625 mid range 6" two XJ3 dome 
tweeters, crossover network, innabond, 
speaker silk and plans of cabinet.

$78.00
Per Kit

freight extra 
per rail or air freight. 
Cabinet available.

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045 PHONES 798 7145, 798 6507

ROLA-FOSTER HI-FI 3-WAY $45
SPEAKER SYSTEM PER*'T
Frequency range 40 to 20.000 cycles Power rating 30 
watts R.M.S. Imp-8ohms. Supplied in kit form (less cabinet) 
each kit comprises Rola C12PX 12" bass unit. Foster 5" 
mid range. Foster 1 " dome tweeter, crossover components 
(inductances & condensers) innabond, speaker fabric & 
cabinet plans (cabinet volume 60 litre). Post & packing: 
N.S.W. $4.00; Vic., S.A.. Qld. $5.50. Tas. $6.00; W.A. 
$7.50

Fl SPEAKER SYSTEMS 3 WAY
3-41-L

AS FEATURED IN ELECTRONICS AUST. 
JUNE '76

As above but using the new Magnavox 6-25 Mid 
Range in place of the 6J with additional crossover 
components $65.00 PER KIT
rail or air freight.

New C800 STEREO 
AMPLIFIER BY CLASSIC

$149 
(freight extra)

• Elegant and functional design
• Push-button controls
• Microphone input with separate control
• Provision for simulated 4-channel stereo
• Cabinet in teak or walnut oiled finish with 

matching metal trim
• Power output 25 watts per channel RMS Total 

output 50 watts RMS 8 ohms
• Frequency response 20 cycles to 30,000 = 1 dB

Full specifications Oct. or Nov. 76. Electronics Aust.

LIGHTER SIDE

A LITTLE BIT OF IRISH. Hal Carter and 
his Dance Band. Festival 35843.
Hal Carter and his band have been a 

part of the local music scene for some 
considerable time and have ensured a 
loyal following for themselves amongst 
those who enjoy the old style dance 
music. There are the usual twelve tracks 
with the following titles: That Tumble­
down Shack In Athlone — Beautiful Isle 
Of Somewhere — Is Your Mother Molly 
Malone? — If You're Irish Come Into The 
Parlour - With My Shillelagh Under My 
Arm - Bridgett O'Flynn - Mickey - Peg 
O'My Heart — Harrigan — It's A Great 
Day For The Irish - I'm Looking Over A 
Four Leaf Clover — When The Rose Of 
Tralee Meets Danny Boy.

Quality is excellent. (N.J.M.)

* * *

COMPUTERISED BEATLES. The T-Tone 
Synthesizer. Interfusions stereo 
L-25273. Distributed by Festival 
Records Pty Ltd.
These synthesized Beatles numbers 

are but pale shadows of the originals. It 
seems the Japanese gentlemen who 
produced the disc need to tweak up their 
machine or to put it another way, to liven 
up their arrangements. Record quality is 
okay.

Twelve tracks are featured: A Hard 
Day's Night — Ob-La-di, Ob-La-Da — 
Get Back - And I Love Her - Something 
— Penny Lane — She's A Woman — Yes­
terday — Ticket To Ride — I'll Follow The 
Sun — Help! — Because. (L.D.S.)

¥ * *
A RETROSPECTIVE LINDA RONSTADT. 

Linda Ronstadt. Stereo. 2 record set. 
Capitol Records Sl| 11629. EMI 
release.
Linda Ronstadt has been making good 

records since about 1967, and this double 
album proves that conclusively. The 22 
tracks featured range from the very early 
"Different Drum" days to her late 1974 
sessions at the L.A. Sound Factory.

Even before I played it, I could tell that 
this record was going to be good, simply 
by reading the cover notes. There are 
songs by Phil Everly, Neil Young, Hank 
Williams, Mike Nesmith, Bob Dylan, 
Jackson Browne, Paul Anka and the Carol 
King/Gerry Goffin combination. And 
when I finally got the first record onto 
my turntable it proved to be even better 
than I thought it would be.

Linda's very expressive and totally 
exceptional voice comes across very 
clearly, and is never obscured by the 
instrumental backing. There are too 
many tracks for me to list them all, and 
they are all of such a high calibre that I 
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find it difficult to select any in particular.
On side 1, my favourite would have to 

be Hank Williams' "I Can't Help It If I'm 
Still In Love With You" while on side 2, 
you just can't go past "Different Drum" 
On side 3, I couldn't really pick out any 
tracks in particular, while on side 4, I 
stopped at "Will You Love Me Tomorrow"

In conclusion, a very fine record, which 
I would go so far as to say should be 
mandatory in any modern rock collec­
tion. Considering the age of some of the 
recordings, the quality is excellent, with 
very clean bass. (D.W.E.)

¥ ¥ ¥

MUSIC MAESTRO PLEASE. Love Un­
limited Orchestra. 20th Century 
Records L 35772. Festival release.

Love Unlimited is a well-known female 
pop group, produced by Barry White. 
They do not appear on this record, which 
is, as its name suggests, an instrumental 
one only. Apparently the orchestra fea­
tured is the one used to back them on 
their records.

The sound is very pleasant, and quite 
melodious. Tracks featured are as 
follows: Bring It On Up - Makin' Believe 
That It's You — I Wanna Stay — Give Up 
Your Love Girl — You're All I Want — It's 
Only What I Feel — Midnight Groove — 
Forever In Love.

Barry White is listed as the composer 
of most of the songs, as well as being 
credited with producing, arranging and 
conducting. I found the record quality to 
be adequate, and would recommend it 
as light background music. (D.W.E.)

★ ★ ★

20 GOLDEN HITS. Webb Pierce. SSS L 
35895. Festival release.
No doubt died-in-the-wool C&W fans 

will see a bonanza in this collection of 
twenty country standards, sung and 
played by Webb Pierce. Personally, I've 
heard other more pleasant sounding 
country singers!

Some of the titles are: Wondering — 
More And More — I'm Walking The Dog 
— That's Me Without You — Walking The 
Streets — Why Baby Why — Sparkling 
Brown Eyes — Cowtown — Fool, Fool, 
Fool. Judging by the huge guitar shaped 
pool on the cover, Mr Pierce must be 
fairly successful. Quality average. 
(N.J.M.)

RED RIVER VALLEY. Slim Whitman. Uni­
ted Artists Records L-36.149. Festival 
Records release.
If you fancy the distinctive "cowboy" 

style of Slim Whitman, then this album 
would be hard to go past. On it, Slim 
Whitman, on steel guitar sings twelve 
familiar songs ranging from Glen Camp­
bell's "Rhinestone Cowboy" through to 
"Lara's Theme from Dr Zhivago"

The other track titles are: Mr Ting-A- 
Ling (Steel Guitar Man) — Too Young — 
Let Me Call You Sweetheart — (It's A) 
Small World — Una Paloma Blanca - Red 
River Valley — My Elusive Dreams — Cara 
Mia — When The Moon Comes Over The 
Mountain — Now Is The Hour.

All tracks are treated in real country 
style as one would expect from Slim 
Whitman, although interestingly none 
were written by Slim himself. An unamed 
female vocalist gives Slim a hand with 
"Red River Valley" the second track on 
side 2.

Have no fear of technical quality — it's 
excellent. (G.S.)

* * *

MIKE AND BERNIE WINTERS. For Mums 
and Dads Of All Ages. M7. MLF176. 
Anyone who has seen such English TV 

shows as The Cilla Black Show will recog­
nise the two engaging characters on the 
sleeve of this record. Mainly known for 
their comedy, on this disc we see the 
musical side of their talents, with twelve 
titles including two medleys. Some of the 
tracks are: Mums And Dads — How 
Lucky You Are — Ballin' The Jack — The 
Darktown Strutters Ball — Mister Sand­
man — Music Maestro, Please — Some­
body Stole My Gal.

The musical backing is arranged and 
directed by Brian Rogers and the overall 
quality is excellent; a record to enjoy. 
(N.J.M.)

★ ★ ★

NORTH PARK ELEMENTARY CHOIRS. 
Stereo. ARK 4185-S. (From M. R. 
Acoustics, PO Box 110, Albion, Bris­
bane 4010.)
A product of the Ark. Recording 

Division of Fulton Electronics, this is 
another in a series of releases featuring 
the use of Fulton's special stereo micro­
phone and their "purest" approach to 
recording procedures. And, for sure, the 
recording quality is very good and of 
possible interest to anyone who might be 
involved in recording local choirs, etc.

But therein lies a point: these are local 
school choirs, probably from the Minne­
apolis area in the USA, the home of the 
Fulton company. While their perform­
ance is commendable, and of undoubted 
interest to their families and friends, their 
efforts are not likely to interest people 
elsewhere other than those who are 
involved with similar activities. The items 
on side 1 are a mix of classical, traditional 

and religious; those on side 2 are 
predominantly from the musicals.

In other words, the technical quality is 
fine but the program content would have 
very limited appeal. (W.N.W.)

* * *

THE SPIRIT OF VAUDEVILLE. Eric 
Rogers and the Vaudeville Orchestra 
and Chorus. Master of Ceremonies, Al 
Mancini. Decca Phase 4 stereo.

Here's a thoroughly enjoyable record 
which very effectively recaptures the 
spirit of old-time vaudeville, complete 
with orchestra, acts, and a responsive 
audience. It just so happens that all three 
are more accomplished in their roles 
than the genuine article but that merely 
counterbalances modern expectations.

On the eleven tracks you hear the 
inevitable Light Cavalry Overture, the 
flappers and their boyfriends, a barber­
shop quartet, minstrels, a Frankie & 
Johnny melodrama, some singalong, an 
abortive attempt to include some culture 
(with a capital "K") and so on—all very 
happy, all very nostalgic. It caused one 
member of my family to lament that we 
miss out on so much fun, these days.

But there's one other aspect that war­
rants special mention. The record owes 
much of its success to the excellent 
quality of the recording and the degree 
to which the recordists have substituted 
the stereo sound stage for the visual.

If you have the slightest suggestion of 
rapport with the old minstrel shows, you 
should make yourself a present of this 
one. (W.N.W.)

THE WORLD OF WILLIE NELSON. RCA
Victor, stereo APL1-1234.
Willie Nelson is an American C&W 

singer with an unusually penetrating 
voice and C&W fans should sample a few 
tracks before buying. Recording quality 
is good. The album was produced by 
Chet Atkins and Felton Jarvis.

Ten songs are presented: I'm A 
Memory — What Can You Do To Me 
Now? — Fire And Rain — Once More 
With Feeling — I've Seen That Look On 
Me A Thousand Times — Wake Me 
When It's Over — My Own Peculiar Way 
— Permanently Lonely — I Gotta Get 
Drunk — You Left A Long, Long Time 
Ago. (L.D.S.) ®
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New Products

Moore-O-matic Door Opener
Garage door openers are probably regarded by many people as luxury 
items for the indolent rich. A few days of wet weather can quickly 
change this opinion—especially with regard to a unit you can instal 
yourself at lower cost. Many readers will thus be interested in this 
Moore-O-matic Navajo 600 Garage Door Opener.

The scene is a Sydney suburb on a wet 
summer night. The wind is howling, the 
trees thrashing about and the rain pelting 
down the driveway at an angle of 30 
degrees-right into the garage door. And 
you have to get out of your cosy heated 
and demisted automobile to open the 
door. Oh! What you would do for an 
automatic garage door opener?

The answer is to instal one yourself, at 
a considerable saving over a commer­
cially installed unit!

The subject of these ramblings is an 
import from the USA, the Moore-O- 
matic Navajo 600 garage door opener. It 
is a ruggedly built unit, employing a '/iHP 
motor with worm reduction gear driving 
a roller chain.

The roller chain drives a trolley along 
a boom and in doing so, pulls the door 
up or drives it down. Claimed to be suita­
ble for one-piece overhead (tilting type) 
and sectional doors up to 5.5 metres 
wide and 2.15 metres high, the unit has 
a rated pull of 334 Newtons (75 lbs) and 
will take about 20 seconds to fully open 
or close the average door.

Housed in a streamlined case, the 
motor and mechanism appear to be well 
up to the job. We did not make an actual 
installation, but ran the unit through its 
paces on the bench to check the opera­
tion of transmitter, control unit and 
mechanism.

The compact split-phase capacitor­
start motor is intermittently rated at %HP. 
Running it continuously rapidly raises the 
motor temperature until a safety cutout 
operates. Normally this would not hap­
pen but if one of the limit switches failed 
or the unit was operated more or less 
continuously by mischievous children, 
the motor would otherwise heat up and 
burn out.

The main worm gear is made of alu­
minium alloy while the other gears are 
made of nylon or a similar material. Also 
housed in the case is a 24VAC contactor

Above is a normal operator's view of the unit while below is the mechanism.

with changeover contacts for motor re­
versal, and a thermal delay switch (using 
a heated bimetallic strip) to turn on the 
integral garage light for about two 
minutes after initial operation of the con­
trol.

The mechanism has a spanner-adjust­
able clutch and a pair of contacts which 

operate the contactor and reverse the 
motor in the event of the door hitting an 
obstruction. This prevents damage to the 
door opener mechanism, but does not 
prevent the possibility of some damage 
to the obstruction, which could be a per­
son or a car. If desired this possibility 
could be taken care of by a light-beam 
relay system monitoring the door ope­
ning.

The remote control transmitter, which 
is usually kept in the car, looks like an 
electric shaver. The transmitter operates 
on the 27MHz band with tone modula­
tion and is claimed to have a range of 
approximately 30 metres with the com­
panion receiver. Our tests indicate that 
this is a reasonable claim. We also tried 
to operate the unit with a CB transceiver 
set to the same frequency, but the tone 
control system seems quite effective in 
preventing such unauthorized use.

In addition to the remote control trans­
mitter and receiver, the garage door 
opener may also be actuated by a push­
button or keyswitch. In case of a power 
failure the door may be operated 
manually, from inside the garage, as the 
drive trolley can be easily decoupled 
from the door. However, power failures 
could present a problem if the garage 
door provided the only access—this is 
often the case with home unit garages.

Apart from this minor reservation our 
impressions of this garage door opener 
were very favourable. Installation should 
be quite straightforward for the experi­
enced handyman.

Price of the garage door opener, 
including the transmitter and control 
receiver, is $360 including sales tax. The 
transmitter and receiver are also avail­
able separately. Further information can 
be obtained from the importers, 
Raydoor, 35 Tait Street, Five Dock, NSW 
2040.
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Data acquisition system prints bar graphs

Rapid evaluation of trends in data log­
ging and process monitoring situations is 
made easy by the new Trendscan 1000 
Data Acquisition System from Leeds and 
Northrup. The unit provides a bar-graph 
printout in addition to the normal alpha­
numeric presentation of values.

In the "trend mode" of operation, the 
most significant digits are printed as 
numbers, with the remaining digits 
presented in bar graph or histogram 
form. This allows very rapid and con­
venient detection of emerging patterns 
and trends.

The Trendscan 1000 can log, show 
trends and provide alarms for up to 1000 
different points, with input switching as 
far as 3200 feet away. It accepts both 
linear and non-linear inputs, including 
volts, millivolts, milliamps, thermo­
couple, and contact closures. It will print 
out data on all points, on selected points 
only, or on a single point, and either con­
tinuously, on demand, or on a timed 
basis.

It is also possible to have the unit print 
out only those points in the alarm condi­
tion, or all points when any alarm

occurs.
The Trendscan 1000 contains an inter­

nal mains-derived digital clock, with a 
quartz derived clock available as an 
option. The printer is a 21 column rib­
bonless type, using conductive coated 
paper. Printing rate is 6 lines per second, 
with 2 lines per cm. Input power is

100-240V AC.
The unit can be expanded into a very 

extensive system by adding an external 
alarm processor and additional input 
switching card frames.

Further information may be obtained 
from Leeds & Northrup Australia Pty Ltd, 
298 Botany Rd, Alexandria, NSW 2015.

Kit for our Mk3 Logic Trainer

Those readers wishing to construct the Digital Logic Trainer Mark III 
described in the July 1 977 issue will be pleased to learn that the Dick 
Smith Electronics Group has produced a complete kit of parts for this 
project, which is available for the attractive price of $69.00.

The kit arrives neatly and sturdily 
packed in a cardboard carton, with the 
components grouped with regard to 
type, and packed in see-through plastic 
bags. An attractive veneered wooden 
case is supplied, as well as a front 
panel/printed circuit board as per the 
July article.

We did not assemble the kit, however, 
it appeared to be complete in all details. 
A length of rainbow cable and a number 
of clips are supplied, so that the con­
structor can assemble his own clip leads. 
This has the advantage that they can be 
made to length as required.

A reprint of the July article is provided 

as the instruction manual, along with a 
short note giving details of how to insert 
the PCB pins into the board without 
damaging the lettering on the front.

The constructor is required to supply 
and fashion the IC lead bending tool 
required to mount the ICs onto the 
board, as well as the battery mounting 
clamp. In the unit submitted for review, 
we also noticed that the PCB was too 
large to fit into the wooden case, and 
would require careful filing in order to 
achieve a correct fit.

Apart from these minor criticisms, 
however, we were very impressed with

the kit, which we feel is very good value 
for money. The combination of the 
veneered box and silkucreened front 
panel make for a very professional finish 
to the completed project (D.W.E.)

Quartz Hour Meter from Wetzer
Wetzer Messtechnik, the well-known 

and long-established West German 
manufacturers of precision time measur­
ing equipment, have recently extended 
their range of hour meters by the 
introduction of two quartz controlled 
DC-powered counters.

Advantages of the new models are the 
ability to run from either 12V or 24V DC, 
low power consumption (drain is only 
15mA), and the ability to operate with 

high precision over a wide temperature 
range—from —40 to +80 degrees C. The 
meters are also provided with a water­
proof plastic case.

Two models are available, type H202 
with a minute hand as illustrated, and 
type H402 with a rectangular format. 
Type H202 is suitable for outdoor use.

Further details are available from the 
Australian agents, Richard Foot (Aust.) 
Pty Ltd, 63 Hume St, Crows Nest 2065.
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NEW PRODUCTS

136 VICTORIA RO MARRICKVILLE. NSW 2204 PHONE 51-3845

Right-angle 
DIP switches

GARRARD MODEL 82
A superb 3 speed transcription changer / player 
Auto/manual operation 4 pole magnetically shielded 
syn motor Resiliently mounted Counterbalanced 
Elegant tone arm with .slide-in cartridge carrier cali­
brated Antiskate 265mm (107j") Aluminium platter 
Cue and pause control Cartridge tilting lever Magnetic 
cartridge diamond stylus Size 375 x 335 x 170mm 
(14’/«" x 1 374'' x 6%") 4.5kg (10 lbs $57 P & P $2.50 
Interstate $3.50

SANYO CADNICA
RECHARGEABLE BATTERIES

TypeC. $4 10EA 4 for $14.75
Type D $5.00EA 4 for $18.00
P&P $1 00 I State P&P 75c
SANYO NICAD BATTERY CHARGER 
$25.95. P&P $1.60

MAGNOVOX SPEAKERS
PLAYMASTER FORTY/FORTY STEREO AMPLIFIER

R R

Model 10/40 8 ohms 40w rms 30 8000Hz 
Model 8/30 8 ohms 30w rms 30 8000Hz 
Model 8wr 8 ohms 16w rms 30 16000Hz 
Model 6wr 8 ohms 16w rms 30 16000Hz 
Model 6.25 8 ohms 25w rms 45 6000Hz 
Dome XJ3 8/15 ohms 25w rms 2.20kHz 
6J 8 OHMS 10 WATTS 80-7000 Hz

$2595 
$19.00 
$12.95 
$12.40 
$1695
$9.35 
$8.95

p.p $2.50 Interstate $3.50

Top quality components. C-Core Transformer. Easy to Build. Full Instructions Kit. $109.95. 
Fully Constructed $135.00. Freight NSW $3.50. Interstate $5.50 PHILIPS 80 WATTS

1" Dome Tweeter AD0161 /T8. Resonance 
1000 Hz Freq 2000-22000 Hz $14.95 
each or $27.50 Pair P P $2 50 
ADO16O/T8 40 Watt $13.50 EA or 
$24.60 Pair

AWA

100 Watts 
rms 

15'' Speaker

General purpose speaker for guitar, organ, 
bass guitar. P-A. cast aluminium frame 
Cone Type, straight ribbed integrated sur­
round. 2" VC Dia. magnet Wt. 137a lbs. 
Flux 13,300 Gauss. Total Flux 236.000 
Maxwells Freq. 40-5000 Hz Imp 8 ohms 
Nett wt. 21 lbs $99.00. Fon Road. Rail 
Air.
12" twin cone 50 watts rhms Freq. 
40-15000 Hz. V/C Dia 17a" Magnet Wt 
5 lbs. Nett Wt 77albs. For vocals, amplified 
acoustic instruments. 8 or 1 5 ohms 
$49.00.
12" single cone 60 watts RMS Freq. 
40-7000 Hz V C. Dia 2" Mag Wt. 6 6 lbs 
Nett Wt. 10 lbs. for guitar, organ, bass 
guitar. 8 or 1 5 ohms $49.00.

P.P. N.S.W. $4.50 Interstate $6.50

ELECTRONIC
PIANO BASS

Clearance Sale. Normal Price $125.00
10 only at $85.00 each

Operates in cbnjunction with P.A. or 
Instrument Amplifier. N.B Use Bass 
Speakers only. High Imp. Output Keyboard, 
C-Scale 25 Keys C1 to C3.
Effects mellon or bright tone fuzz on/off. 
Sustain. Percussion. Decay slow/fast. Fine 
tuning adjustment to match other instru­
ments. WT 8.5 kg Size 48W x 16H x 35L. 
CM
Input 240V 50 Hz

PLESSEY ROLA 
MODEL C12PX SPEAKER

12" twin cone 8 ohms and 30 watts RMS 
Resonance 40Hz Freq Response 
35-13000 Hz. $16.50. P.P. $1.50.

PLAYMASTER 
SPEAKER KITS

Complete with Cross-over components, 
grille cloth, innerbond, tubes, instructions 
3-45 L Kit. 8-30 Bass. 6J Mid. Philips Ad 
0160/T8 Tweeter. WT 4 5kg $57.00. 
3-41 L. Kit 8 30 Bass, 6-25 Mid. Philips 
AD0160/T8 Tweeter. WT 5 Kg $67.00. 
MV-50 Kit 10-40 Bass 6-25 Mid 2X XJ3 
Tweeters, WT 5 5Kg $78.00.

MULTIMETER 
TRANSISTOR TESTER

22 Ranges. Mirror Scale Diode Protected 
Printed Circuit. 20.000 OPV.

CD 

aS
DC Current 0 50. 500 UA. 5-5O-5OOMA 
DC volts. 0-25 — 2 5 — 5—10 — 50 — 
250 — 500— 1500 AC volts. 5—25 — 
100—250—500 Ohms 0—2K (25 ohm 
centre) —20k —200k 20 MEG HFE. 
0-300 Cap 0-.05 UF Induct 
20—1000H. Audio Level—10 to +56 & B 
$26.50 P&P $1.50.

BRAND NEW TRANSISTORS 
DIODES AND ICs

BC558. BC548. 
2N4250, 2N4248.
BC547, TT638A.
TT1002. BC177. 
2SB367. BC549 20" $2.60
BD139/BD140 10" $5.90
2SD2OO hoz. op.
900V 216 amp. 10" $4.00
IN4002 20" $1.50
7442, 7450. 7451, 
7473 10" $3.75
555 Timer 10" $6.00
UA301.UA741 10" $4.50
BC639/640 10" $3.50
BC327/337 10" $3.00
IN4723 600 Piv 3A 10" $2.50
7647 6 TV Games
Chip $10.00

MB; S.W.R.— 

power meter

Dual Meters Directional coupler. Type 
50-239 Coax Sockets Max Power 1 Kw 
Freq. Range 3 5-15OMHz. Imp 50 ohms. 
$24.50. Send SAE for Tech Specs, p.p 
$1.50.

Fl FCTROPAK
1 CB POWER 

RUPPI IFS

S.E.C. Approved. Suitsail 5 watt sets. Input 
240V 50Hz Output 13.8 VDC 18 Amp 
Max. $29.95. 2 Amp cont. Model $38.95 
P.P $2.50.

FM WIRELESS MICROPHONE
Cardioid Electret condenser type Trans­
mitting freq, range 88-106MHz freq 
dev + 75KHz Field S. 50uV/MAT 50ft. 
$24.95 p.p 80c SERVICEMAN SPECIAL

Isolation transformer for bench use. 6" x 6" 
x 6". WT. 25 lbs. Input 240V 50 Hzoutput. 
250. 260. 275V at 500Va $15.00 Fon 
Road. RailReflax Horns / |

Indoor
or Outdoor
Weatherproof.
Great for car or truck C-B. size 8" x 5''. 
with mounting bracket 8 or 1 5 ohms. 1 5 
watts $22.95. P P $2.50

CB COMMUNICATION 
EQUIPMENT

TOP QUALITY • WARRANTY 
• AFTER SALES SERVICE

COBRA MODEL 132 AM-SSB

Cobras Top-of-the-iine CB
Transceiver with all the features of maximum 
performance 23 channels 4 watts am 12 
watts p e p. SSB Six pole crystal filters 
Switchable noise blanking Anl Dynamike 
Mic. Gain control. Send S.A.E. for full tech­
nical data

$345.00, p.p. $4.50. Interstate $6 50

BSR Record
Changer

New Model C1 29 240V 50Hz. 3 speeds
2 spindles. Auto/Manual operation. Cue 
lever. Stereo Ceramic cartridge. $20.00 
p.p $2 50

SUPER SPECIAL

I , ;-i- ■■■■■■ H |

AM-FM STEREO TUNER Super Quality 
Guaranteed Slim Styling Excellent 
appearance. Sensitivity/Selectivity is of the 
highest order. Every conceivabe facility 
made for Australian conditions. Has R-F 
stage for better fringe area reception. Send 
S A E for full tech specs Only $55.00 P P 
N.S.W. $4.50 Interstate $5.50.

RECHARGABLE BATTERY 
SPECIAL 

SANYO CADNICA
TYPEA4F0R $3P& P 75c

WE REGRET THAT PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

The DYS Series dual-in-line switches 
have "piano key" type actuators to 
provide easy operation and convenient 
viewing of switch status. They are de­
signed for card-edge mounting on PC 
boards, and are available in SPST (4 to 
10 stations) and SPOT (2 to 5 stations).

Contacts are gold plated for long, reli­
able service life and all terminals are 
sealed.

For further information contact Namco 
Electronics, 239 Bay St, North Brighton 
3186.

Serviceman—from p78
radio sets would not work when first 
switched on, I can assure you that this 
kind of servicing calls for a completely 
different approach.

In these circumstances one learns to 
expect anything. If a set doesn't work it 
is just as likely to be because someone 
down the line was feeling a bit drowsy 
and fitted the wrong component, or fit­
ted it the wrong way round, or 
transposed some cable connections, or 
a whole swag of other faults which will 
defy imagination. But, once conditioned 
to this situation, one learns to look for 
faults which could never occur spon­
taneously in the field.

But in field servicing that is exactly 
what one does look for; components 
which once worked correctly but have 
now failed. No one ever thinks in terms 
of wiring faults or incorrect components. 
Yet this is what this service department 
was faced with; a production line fault 
disguised as a field fault; a wrong com­
ponent but with nothing to indicate that 
it was wrong.

So my bet is that they spent many 
fruitless hours looking for a non-existent 
faulty component, eventually reaching 
the conclusion that there was nothing 
wrong with the set, except that it 
wouldn't work properly!

I wonder how they finally tumbled to 
it? That would make a beaut story in 
itself. ®



Component kits for the laboratory

Recently released by Philips are several component kits for the workshop or labora­
tory. Our picture shows the carbon film resistor kit which consists of some 24 plastic 
drawers containing approximately 50 pieces each. Resistor values range from 10 ohms 
to 100k. Other kits in the range include: a ceramic capacitor kit (72 drawers, 25 pieces 
per drawer, 0.56pF—22000pF); a resistor PR & VR kit (56 drawers, 50 pieces per 
drawer, 10 ohms to 68M); a metal film resistor kit (56 drawers, 50 pieces per drawer); 
and a metallised polyester capacitor kit (56 drawers, 50 pieces per drawer, ,01—6.8uF, 
various voltage ratings). Further information from Philips, Electronic Components and 
Materials, PO Box 50, Lane Cove 2066.

British amateur gear
These two items of equipment should be of potential 
interest to amateur radio operators. They are a 
65-230MHz wavemeter and a 432MHz linear 
amplifier (Model EDL432), both manufactured by 
Polar Electronic Developments Ltd, England.

The wavemeter is a self-contained absorption type covering 
the 4 metre, 2 metre, and American 1% metre bands (220MHz), 
as well as other useful frequencies encountered in amateur 
equipment. Being RF activated, it requires no batteries or 
external power supplies.

The instrument is particularly useful for lining up oscillator 
chains and multiplier stages in transmitters, receivers and con­
verters for the various VHF bands. Cost is $64.40.

The Model EDL 432 linear amplifier 
was developed from an original design 
published in the German magazine "VHF 
Communications". It employs the 
popular 2C39A triode valve in a 
grounded grid configuration to give high 
gain and excellent stability.

Gain is typically 10dB with an anode 
voltage of 1kV, and output power is 
typically 50W with 5W drive. The input 
circuit is enclosed in an aluminium box 
and employs an air-spaced capacitor in 
an "L" configuration.

The anode circuit is housed in a 
separate die-cast box on top of the input 
compartment. The EDL 432 costs 
$187.45.

Reader enquiries to British Merchan­
dising Pty Ltd, Box 3456, GPO, Sydney 
2001.

CONTINENTAL SPECIALTIES CORPORATION

EASY DOES IT

DESIGN-MATE 1 
CIRCUIT DESIGNER

• All-In-One Proto-Teeting Package 
• 790 Solderless Terminals 
(Eight 14-Pin Dip Capacity)

• 5-15VDC Regulated Supply
• 0-15VDC Meter

• Convenient Sloping-Panel Case

SAVE MONEY AND TIME 
WITH DESIGN MATE 1

This precision all-in-one unit 
combines\a solderless plug-in 
breadboarding system with a 
built-in better-than-1%-regulated 
variable 5-15V supply and 
0-15V voltmeter. Gives you 
everything you need to design 
and test circuits faster than 
you ever could before.
Saves money by eliminating 
lead damage and heat 
damage to components. 
Lets you re-use parts over 
and over again, to save 
even more.

EX STOCK

99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES 
Telephone: 439 2488

Adelaide 42 6655 
Brisbane 277 431 1
Canberra 95 91 38 

82 3581

Melbourne 598 9207
Newcastle 69 1222 

Penh 25 5722
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Books & 
Literature

"Monumental..."

RADIO, TV & AUDIO TECHNICAL
REFERENCE BOOK. Edited by S.W. 
Amos. Published by Newnes- 
Butterworths, London, 1977. Hard 
covers (pages not numbered), 215mm 
x 137mm, illustrated by circuits, 
diagrams and photographs. Price in 
Australia $55.00.
To judge by the jacket notes, this is 

one of a series of quite monumental 
reference books published by Newnes- 
Butterworths, including books for elec­
tronic, electrical, mechanical and civil 
engineers. They range in size from 1400 
to 1800 pages and while the pages in this 
present book are not continuously 
numbered, I would guess that it is in the 
same league—measuring, as it does, over 
60mm thick.

Pity the poor reviewer then, who 
somehow has to form an opinion and 
summarise so much material, not only 

spread over so many pages but well and 
truly packed tight, in relatively small type. 
To help him prepare this material, Editor 
S. W. Amos had the assistance of 31 
highly qualified contributors. Before his 
retirement (to carry literary "bricks"?) 
S. W. Amos was head of the BBC Publica­
tions Dept and a regular contributor to 
"Wireless World". Perhaps this kind of 
background is more relevant to the 
credibility of the book than any remark

I might make, based on a necessarily cur­
sory examination of the contents.

But what of the contents?
It is divided into 35 chapters, 2 appen­

dices and a general index — far too many 
headings to list individually. However, by 
abbreviating and compacting the sub­
jects, the coverage might be summarised 
thus: Fundamentals of sound & TV trans­
mission — Components - Transmission 
lines — Valves, picture tubes, etc — 
Semiconductor devices, circuits and 
manufacture - Microphones - 
Loudspeakers - Disc & tape recording 
— Hifi amplifiers — Sound & TV transmit­
ters, studios & equipment — Propagation 
and antennas — Sound and TV receivers 
— Mobile radiotelephones — Batteries & 
power supply equipment — Test equip­
ment - Installation and service, transmit­
ters, sound and TV receivers, tape 
equipment, etc — Electrical interference 
— Formulas’and equations.

Looking through the book, one finds 
a huge amount of basic information, as 
fundamental as it is timeless. But the illus­
trative diagrams and pictures which often 
lend a vintage quality to such material 
appear to relate to practice within the last 
decade, organised into a remarkably 
uniform style of presentation. As much 
of the text as I could read also indicated 
care in its preparation.

A purchase price of $55.00 is a con­
siderable outlay, even in this inflationary 
era, but perhaps it's really not excessive 
for what is the nearest thing to a 

Sanwa precision circuit testers-
Big on features. Bigger on selection.

WARBURTON FRANKI
ADELAIDE 356-7333 BRISBANE 52-7255 HOBART 23-1841
MELBOURNE 699 4999 PERTH 65-7000 SYDNEY 648-1711 

WELLINGTON. N.Z. 698-272

sanuia
MULTITESTERS

1. BX-505
• Fast-response, 24pA movement 

— fuse & diode protected with 
high resolution factor (0.4pA/ 
scale division)

• Revised scale marking — inter­
mediate readings readily deter­
mined

2. U-60D
•44pA movement — quality 

performance, diode protected
•Stable ACV measurement — 

solid-state rectifier & enlarged 
frequency coverage

3. SP-10D
• Easy operation — multiposi­

tion rotary selector switch & 
well-lighted scale

• Stable ACV measurement — 
durable diode rectifier

4. N-501
•2pA suspension movement — 

0.05mA/1mV resolution
• Double protection — fuse & 

Si diode
5. CX-505

• 16.5/tA movement — varistor 
protected & 50k£2/V for DC

• Capacitor tester — push-button 
operation with solid-state oscil­
lator built in

6. PDM-500 (Insulation Tester)
• Battery operated — 3 small­

size 1.5V batteries built in
• Push-button operation — pointer 

calibration & insulation test
7. CAM-201 S (Clamp Meter)

• Measuring ranges 15-60-300A — 
500 V - 50kS2

• Meter protection diode provided
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complete electronics library within two 
covers. Our copy came from Butter­
worths, of 586 Pacific Highway, Chats­
wood, NSW, 2067. (W.N.W.)

... and another
RADIO HANDBOOK. Twentieth Edi­

tion by William I. Orr, W6SAI.
Published 1975 by the E/E Division of 
Howard Sams & Co. Inc. Hard covers, 
1080 pages 234mm x 160mm. Price in 
Australia $26.50.
The twentieth edition of an amateur 

radio handbook first created in 1934, this 
present volume contains a veritable mine 
of information for any amateur or pros­
pective amateur.

It begins with a chapter on the back­
ground to amateur radio communica­
tions, then embarks on a comprehensive 
course of instruction commencing with 
electrical basics and working on through 
DC and AC circuit configurations and 
components. This done, the reader 
learns about semiconductors, vacuum 
tubes and their respective circuitry.

From chapter 7 to chapter 23 the 
reader is introduced progressively to the 
world of amateur communication-type 
receivers and transmitters, and to their 
associated principles and circuitry; to 
systems of modulation, design con-

siderations, problems of radio and 
television interference, mobile systems, 
power supplies, etc. One chapter is 
devoted to specialised amateur 
endeavour in the realm of radio teletype, 
slow scan television, space communica­
tions and moonbounce.

Chapters 24 to 30 deal with radiation, 
propagation, cables, antenna systems, 
and so on. Electronic test equipment 
takes up chapters 31 and 32, with further 
chapters on construction practices, elec­
tronic maths, components and reference 
data.

If this outline seems sketchy, it is 
because the chapter index itself, with 
headings and sub-sections take up no 
less than 51/2 pages. At the back of the 
book is a subject index which picks up 
in detail where the chapter index leaves 
off.

All told, it's quite a book and, while 
intended primarily for amateur station 
operators, plenty of other readers could 
find it a most helpful reference. Our copy 
came from Prentice Hall of Aust. Pty Ltd, 
7 Grosvenor Place, Brookvale, NSW 
2100. (W.N.W.)

NEW BOOKS
JUST A FEW OF THE THOUSANDS ALWAYS INSTOCK 
A TION CORREC TAT TIME OF GOING TO PRESS

1977 ANNUALS

AMATEUR RADIO CALLBOOKS 1977
USA Listings $18.95
Foreign Listings $18.50

ARRL RADIO AMATEUR S HANDBOOK 1 977
। $11.95Just out!
RADIOCOMMUNICATION HANDBOOK, RSGB

New 5th Edition in two volumes
Vol 1 $21.10
Vol. 2 $20.00

WORLD RADIO TV HANDBOOK 1 977 edition
$11.95

TV & TV SERVICING

BASIC TELEVISION PRINCIPLES & SERVIC 
ING —B Grob New 1 975 edition just received 

$15 75
COLOUR TV PICTURE FAULTS-Bohlman Quick 

location and repair by means of picture fault 
examples in colour $9 30

COLOUR TV THEORY-Hutson $12 00
PAL COLOUR TELEVISION FOR SERVICEMEN —

W C Cook A new book by an Australian $ 1 5.00
PIN POINT TV TROUBLES IN 10 MINUTES $7 70
TRANSISTOR-TV SERVICING GUIDE Middleton 

$6 20 
TV SERVICING GUIDE arranged by Trouble

Symptoms —Deane & Young (Our best seller) 
$4 75

RADIO
ANTENNA HANDBOOK-ARRL $7.20
AMATEUR RADIO TECHNIQUES—Hawker RSGB

$7 40
AMATEUR RADIO THEORY COURSE-Ameco

$7 80
BEAM ANTENNA HANDBOOK—Orr $7 80
CUBICAL QUAD ANTENNAS—Orr $7 50
73 DIPOLE AND LONG WIRE ANTENNAS Noll

$6 20
FM & REPEATERS FOR THE RADIO AMATEUR 

ARRL $7 30
HAM & CB'ANTENNA DIMENSION CHARTS.

Noll $3.30
HAM RADIO OPERATING GUIDE ARRL $7.30 
JAPANESE RADIO RECORDER TAPE PLAYER

SCHEMATIC SERVICING MANUAL $9 90
PIN POINT TRANSISTOR TROUBLES IN 12

MINUTES $9 65
RADIO AMATEUR S VHF MANUAL ARRL $7.30 
RADIO HANDBOOK New 20th edition $24 40
RADIO TRANSMITTER PRINCIPLES & PROJECTS.

Noll $8 90
RADIO VALVE AND SEMICONDUCTOR DATA —

A M Ball 10 Ed $5 10
REFERENCE DATA FOR RADIO ENGINEERS 

$37 50
SIMPLE LOW COST WIRE ANTENNAS FOR RADIO 

AMATERUS—Orr $7 80
SINGLE SIDEBAND FOR THE RADiO AMATEUR

ARRL $5 65
SPECIALIZED COMMUNICATIONS TECHNIQUES 

FOR THE RADIO AMATEUR ARRL $5 65
TEST EQUIPMENT FOR THE RADIO AMATEUR — 

Gibson—An RSGB publication $6.65
TRANSISTOR RADIO SERVICING COURSE

Lemons $9 40
UNDERSTANDING AMATEUR RADIO ARRL

$7 30
73 VERTICAL BEAM & TRIANGLE ANTENNAS—

Noll $6 90
VHF-UHF MANUAL Evans & Jessop An RSGB 

Publication Revised 3rd Ed enlarged $15.50
VHF Handbook for Radio Amateurs, 

Brier & Orr $8.50

NEW BOOKS ON CB

BEST BOOK ON CB—includes all 40 channels 
and 1977 regulations, choosing equipment.
installation, and use $6.25

BIG DUMMY'S GUIDE TO CB RADIO $3.95
CB RADIO OPERATOR S GUIDE. R Brown & 

P. Dorweiler $8.50
CBER S HOW-TO BOOK, L. G. Sands $6.95
EASI-GUIDE TO CB RADIO. Belt $4.95
HOW TO SELECT & INSTALL CB ANTENNAS.

Hayden $6.95

MAIL ORDERS BY RETURN PLEASE ADD 90c per parcel postage (Vic) $1.70 
per parcel interstate

TECHNICAL BOOK & MAGAZINE CO
295-299 Swanston St , MELBOURNE 3000 Ph 663 3951

CALL IN OR WRITE PRICES SUBJECT TO FLUCTU

PICTORIAL GUIDE TO CB RADIO INSTALLATION
& REPAIR F. Belt $8.50

PRACTICAL CB RADIO SERVICING
Hayden $9.75

99 WAYS TO IMPROVE YOUR CB RADIO.
Buckwaiter $5.60

ELECTRONIC
ADVANCED APPLICATIONS FOR POCKET 

CALCULATORS. Gilbert $8.50
ANTENNAS-HOME TV-FM ANTENNAS.

Lawrence & Elroy $7.50
-INSTALLING TV & FM ANTENNAS.

Sands $6.50
BASIC ELECTRONICS. Grob, new fourth 

edition $20.05
BUILDING HI Fl SPEAKER SYSTEMS.

Philips $3.95
8080 PROGRAMMING FOR LOGIC DESIGN

Adam Osborne $11 80
DIODES EQUIVALE NTS - De Muiderkring 

European American Japanese types A com­
panion to Transistor Equivalents $5 95

EASY SPEAKER PROJECTS Buckwaiter $4 95 
ELECTRONIC CALCULATOR USERS HANDBOOK

Babani The cheapest and most comprehensive 
book on calculators $2 75

ELECTRIC GUITAR AMPLIFIER
HANDBOOK $9 95
ELECTRONIC FLASH EQUIPMENT Mott $5 65 
HOW TO REPAIR MUSICAL INSTRUMENT 
AMPLIFIERS. Bryon Wels $8 50
HOW TO USE VIDEO TAPE RECORDERS Kybett 

$8 75
HI Fl DESIGNS (WIRELESS WORLD)-tape disc, 

radio, amplifiers speakers, headphones $3.00
HI Fl LOUDSPEAKERS AND ENCLOSURES- 

Revised 2nd Edition—Cohen $9 50
HIGH FIDELITY AUDIO AMPLIFIER CIRCUITS A 

Texas Instrument Manual $3 00
IC OP AMP COOKBOOK Jung $16 25
INTERNATIONAL TRANSISTOR SELECTOR

T D Towers $6 95
INTRODUCTION TO MICROCOMPUTERS.

Vol 1 —Basic Concepts Adam Osborne $ 11 80 
INTRODUCTION TO MICROCOMPUTERS. Vol

2—Some Real Products, Adam Osborne $18 40
IT S EASY TO USE ELECTRONIC TEST EQUIP

MENT Klein & Gilmore $6 75
MAKING YOUR OWN ELECTRONIC GADGETS- 

A Beginner s Guide R H Warring $6.05
MASTER HANDBOOK OF DIGITAL LOGIC 

APPLICATIONS Hunter $10 95
MASTER HANDBOOK OF 1001 PRACTICAL 

ELECTRONIC CIRCUITS $ 1 3 95
MASTER TUBE SUBSTITUTION

HANDBOOK $6.95
MASTER TRANSISTOR / IC SUBSTITUTION

HANDBOOK $11.25
MICROPROCESSOR ?MICROPROGRAMMING 

HANDBOOK, Bnce Ward $9 75
MODERN ELECTRONIC SECURITY SYSTEMS 

Hahn $18 00
MODERN GUIDE TO DIGITAL LOGIC 

PROCESSORS. MEMORIES & 
INTERFACES $9.75

MODERN RECORDING TECHNIQUES. Runstein 
A new book from Howard Sams $12 45

PRACTICAL PA GUIDE BOOK Crowhurst. How to
Install Operate & Service PA systems $6 75

PROGRAMMING MICROPROCESSORS
Mcmurran $9.75

PROJECTS IN SIGHT SOUND & SENSATION 
Waite $6 20

QUAD SOUND Marvin Tepper $6.95
RTL COOKBOOK Lancaster $6 90
SECURITY ELECTRONICS —Cunningham $6 20 
SOURCE BOOK OF ELECTRONIC ORGAN

CIRCUITS. Douglas & Astley $6.95
THE ELECTRONIC MUSICAL INSTRUMENT

MANUAL. Douglas $9.75
THE SEMICON INTERNATIONAL DIODE &

SCR INDEX 1976-7 $35.15
TRANSISTOR EQUIVALENTS —European 

American and Japanese 9000 types and 5600 
substitutes 8th and 10th edition $8 50

TRANSISTOR SUBSTITUTION HANDBOOK 15th 
edition $5.65

TTL COOKBOOK Lancaster $11.25
TV TYPEWRITER COOKBOOK. Lancaster $14.35 
VIDEO TAPE RECORDERS Kvbett $11 25
WORKING WITH THE OSCILLOSCOPE Saunders 

$5 95
WIRELESS WORLD CIRCUIT DESIGNS NO 2 

Collected Circards $26.80
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The Amateur
Bands by Pierce Healy, VK2APQ

20th Jamboree-on-the-air
The collaboration of radio amateurs and world scouting organisations 
over the past nineteen years has enabled Boy Scouts and Girl Guides 
to exchange greetings and expressions of good fellowship on a scale 
not practicable through the usual communication channels.

The 20th Jamboree-on-the-air will be held over the 
weekend 15th-16th October, 1977, starting at 0001 
hours local time and terminating 48 hours later. These 
are suggested times only; many stations may find it 
more convenient to start on the Friday evening and 
each station is completely free to select its own times 
and periods of operation.

It is stressed that J-O-T-A is not a contest, but an 
opportunity provided by international amateur radio 
for Boy Scouts and Girl Guides to exchange greetings, 
and learn first hand of cultural and other activities 
in which they may share a common interest.

It is expected that the Governor-General and Chief 
Scout of Australia, Sir John Kerr, will again perform 
the opening ceremony in Australia from the national 
headquarters station, VK1BP, which will be located 
in the grounds of Government House, Canberra, 
ACT.

The basic rules remain unchanged:
1. Observe national licensing regulations—branch 

organisers or amateur radio friends can advise on 
these.

2. Use only authorised frequencies and modes of 
transmission.

3. Advise the branch organiser of your intention to 
participate.

4. Ensure that a report of your activities is sent to the 
branch organiser for inclusion in the official 
report.

This year the World Scout Bureau station will 
operate under the call sign FOAA from the village of 
Ferney-Voltaire in France, just across the border from 
Geneva. With the support of international amateur 
radio clubs and Ferney-Voltaire Scouts, operation will 
be on all bands and modes for the full 48 hours of 
the event. It is also hoped to use an OSCAR 
satellite.

It is suggested that a watch be kept for stations 
operating around the official world scout frequen­
cies:

Band Phone CW
80 metre — 3595KHZ
40 metre 7.090MHz 7.030MHz
20 metres 14.290MHz 14.070MHz
15 metres 21.360MHz 21.140MHz
10 metres 28.990MHz 28.190MHz

Unfortunately the 80 metre phone frequency does 
not fall within the Australian amateur allocation.

During the past years overseas stations could hear 
and were eager to contact Australian stations but 
were unable to do so because the Australian stations 
were engaged in long contacts with their local coun­
terparts. It is therefore advisable to listen before call­
ing "CQ Jamboree", and between overs, to ascertain 
if overseas stations are endeavouring to contact you. 
Even invite a call from them.

Amateurs who may wish to offer the use of their 
station, either at home or from a scout hall or camp, 
may obtain further information from:—

Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns. Photographs will 
be published when of sufficient general interest, and where space permits. All material should 
be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.

National Organiser-Commissioner Noel Lynch, 
VK4ZNI, 15 Noeline Street, Dorrington, QLD 
4060.

New South Wales-Branch organiser, Bob Clifton, 
605 Pennant Hills Road, Beecroft 2199.

Western Australia-Commissioner Peter Hughes, 
VK6HU, 58 Preston Street, Como 6152.

South Australia-Commissioner Dick Ashton, 
VK5DQ, Lot 186, Ashton Rise, Hackham 5163.

Victoria—Commissioner Paul Thomas, 1 Rosemary 
Street, Chadstone 3148.

Tasmania—Commissioner Ken Lane, 15 Nelumie 
Street, Lindisfarne 7015.

Queensland—Commissioner Les Weller C/- Scout 
Headquarters, 132 Wickham Street, Valley, Bris­
bane 4000.

Girl Guides Association NSW—Mrs Valda Lambert, 4 
Joffre Street, Hurstville South 2221.
The official report on Australian participation in the 

1976 JOTA, compiled by the national organiser, Noel 
Lynch, VK4ZNI, contained this summary:-

Number of Scout groups and districts — 605
Scouts and leaders — 7571
Number of Guide companies — 155
Guides and leaders — 1554
Non-uniformed visitors —1221
Amateur stations — 266
Amateur operators — 356
Intra-state contacts —1763
Inter-state contacts —1792
Overseas contacts —1996
Two aspects of J ATO are worth noting: — first is the 

excellent public relations created in many countries, 
at both governmental and local community levels. 
The second is the excellent opportunity to promote 
amateur radio as a worthwhile activity within the 
community.

With the foregoing in mind amateurs are urged to 
arrange with their local Scout or Guide group to par­
ticipate in the 1977 JOTA. You will find it an enjoyable 
experience.

ITU NEWS
In case it should be thought that the International 

Telecommunications Union has problems only in the 
radio communications field here is an extract from 
a press release from Geneva;

The international telephone network is made up 
of many separate parts, millions of telephones, and 
hundred of thousands of exchanges and circuits be­
tween them, all of which have their individual proper­
ties and characteristics. The job of Study Group XVI 
of the International Telegraph and Telephone Con­
sultative Committee (CCITT) is to consider and make 
recommendations about the speech performance of 
the connections that this network establishes.

One exciting new service is to extend this 
capability to ships at sea via communications 
satellites. Studies are being carried out of the many 

problems that must be solved if this new service is 
to take its rightful place in the automatic telephone 
network. Other groups are studying the equally 
challenging problem of getting the automatic control 
signals to and from the floating subscriber in order 
to set up connections, and of deciding what number­
ing scheme shall be used so that an individual ship 
can be selected just by using the ordinary telephone 
dial.

REMEMBRANCE DAY CONTEST
The opening address for the 1977 WIA Remem­

brance Day Contest was made by Horrie Young, 
VK3AYH, recently retired from the Postal and 
Telecommunications Department where he was 
assistant secretary of the Regulatory and Licensing 
Branch.

The following is a transcript of the address which 
was broadcast over all official WIA stations prior to 
the commencement of the contest on the 13th 
August, 1977.

It is a pleasure indeed to be given the opportunity 
to open your Remembrance Day Contest.

Of the various contests that are open to members 
of the amateur service in this country, this particular 
one is surely of special significance, in that it serves 
to remind us that there have been instances when 
we have had to temporarily shelve the practice of 
amateur radio and instead take up arms in defence 
of our country.

The role that the amateur radio operator played 
during hostilities, with his broad understanding of 
telecommunication technology and practical opera­
ting experience has been amply demonstrated and 
is no doubt appreciated in the defence area as well 
as by members of the community at large.

Unfortunately it is one of the sad facts of war that 
casualties are inevitable and of course Australian 
amateurs serving in the armed forces suffered in this 
regard.

It is to these men that we should direct our 
thoughts on the occasion of the Remembrance Day 
Contest. A positive way of revereing their memory, 
and expressing our gratitude to the sacrifices they 
made that we may be permitted to pursue our 
various interests in a free society, is by engaging in 
a competitive exercise using a communication 
medium which, in life, they knew so well.

As you participate in this contest you will doubtless 
be conscious of the fact that there are a number of 
countries whose administrations do not endorse 
amateur radio at all. I believe we can count our bless­
ings in this regard.

In these days, when heavy pressure is being 
brought to bear by some administrations for greater 
radio frequency spectrum space, it is not so surprising 
that some overseas countries consider the amateur 
service as one rating a very low priority in their com­
munication system or, indeed, any at all.

It goes without saying, of course, that in such cir­
cumstances the Australian amateur movement must 
remain ever watchful of the influence that such 
people can bring to bear, especially in the interna­
tional forum that decides those issues.

It is surely important that the amateur service 
should continue to be active in various areas 
throughout the world as one forming a particularly 
useful part of our human society.

This service is also capable of providing a 
noteworthy contribution to education, in radio com­
munication technology, as well as practicable com­
munication craftmanship.

I believe that the skills used in the contest that you 
are about to commence are worthwhile contribu­
tions towards achieving this end.

And, now I know that you are all anxious to com­
mence operating in your contest so I would just like 
to conclude by saying; thank you for listening and 
it gives me a great deal of pleasure to declare this, 
your 30th Remembrance Day Contest, open.

Good luck and happy hunting to you all.

WIRELESS INSTITUTE NEWS
The federal executive of the WIA, in collaboration 

with the International Amateur Radio Union, have 
prepared proposals for amateur service frequency 
allocations for the World Administrative Radio Con­
ference in Geneva in 1979. These proposals (as
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AMATEUR BANDS
follow) have been forwarded to the Australian Post 
and Telecommunications authorities for considera­
tion when preparing the Australian brief for that con­
ference.
1. Return of the 1800-2000kHz band.
2. Eliminate sharing 3500-4000kHz band.
3. Expand the 40 metre band to 7000-7500kHz and 

eliminate sharing.
4. Allocate new amateur bands around 10.5MHz, 

18.5MHz and 24MHz.
5. Expand the 20 metre band to 14-14.5MHz.
6. Expand the 15 metre band to 21-21.5MHz.
7. Retain the 10 metre band as is (28-29.7MHz).
8. Press for the retention of all presently assigned 

VHF/UHF bands, a new amateur band at 220MHz 
and obtain further amateur bands up to 275GHz. 
These proposals were adopted in 1975 and it is dif­

ficult at this stage to indicate how they will finally 
crystallise into an integrated whole on a world wide 
basis.

In some important countries the possibility of ama­
teur radio obtaining a reasonable share of the spec­
trum still shows considerable variations, resulting 
from pressures from other services.

Indications of the attitude of administrations to 
some of the submissions made by national amateur 
societies are:— Europe's CEPT, the organisation 
through which Europe coordinates its telecom­
munication policies, is unlikely to support a 
220-225MHz allocation.

VERON, the Netherlands society, cannot expect to 
receive more than 10kHz in the 160 metre band.

In South Africa the portion 1930-1970kHz might be 
supported for amateur use but not on an exclusive 
basis. Indications are that it is going to be extremely 
difficult to allocate a portion of the 80 metre band 
exclusively to amateurs. The segment 7.0-7.15MHz 
for exclusive amateur use might be possible but the 
proposals for 10.1-10.6MHz and 18.1-18.6MHz were 
rejected. The use of 220-225MHz was rejected but 
2300-2310MHz and 3400-3410MHz are considered 
acceptable.

Indications from Sweden show problems about the 
3.5MHz and 7.0MHz proposalsalthough the adminis­
tration reacted favourably towards the 14, 21 and 
28MHz proposals.

In Switzerland the authorities seem to be against 
10MHz and 18MHz bands as well as 50MHz and 
220MHz bands. But some support was detected for 
the 24MHz band proposal. Many difficulties appear 
in relation to retention of the 70cm band for amateurs 
except for the satellite window.

The first Canadian draft for WARC 79 provides 
three new bands at 10,18 and 24MHz. The 80 metre 
allocation is reduced to 3.5-3.8MHz and for 40 metres 
a band 6.9-7.1MHz for exclusive amateur use.

These few extracts illustrate a few of the massive 
problems confronting the amateur service at WARC 
79 and they affect all amateurs, not just members of 
national societies.

The work of the IARU, quite apart from forming 
basic international policy, lies in the dissection and 
evaluation of those variables to achieve a common

SO YOU WANT TO BE 
A

RADIO AMATEUR?
To achieve this aim, why not undertake one 
ai the bourses conducted by the Wireless 
Institute of Australia’ Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time. Personal classes commence in 
February each year

For further information write to

THE COURSE SUPERVISOR, 
W.I.A.

14 ATCHISON STREET, 
CROWS NEST, N.S.W. 2065 

position world-wide.
At the last international working group meeting of 

the IARU it was agreed that the next meeting of the 
group would be held in Geneva during the Aeronau­
tical Mobile WARC in February 1978. Not only to dis­
cuss the international position but also to observe the 
proceedings in such a WARC and meet as many par­
ticipants as possible. Most of the people attending 
would also be likely to represent their administrations 
at WARC 79.

Six new members have been accepted into the 
IARU. These are the amateur radio societies of Sierra 
Leone, Bahrain, Botswana, Turkey, Papua New 
Guinea and jordon. The grand total for IARU socie­
ties is now close to the hundred mark. But remember, 
there are at present 153 countries who are members 
of the ITU with voting rights at WARC 79.

Among the items the WIA federal executive has 
submitted to the Post and Telecommunications 
Department is the subject of third party traffic.

On the 27th June, 1977 a letter was addressed to 
the P & T Dept, pointing out the concern felt by the 
Institute for many years about the absolute prohibi­
tion of third party traffic, particularly the effect of this 
on training for, and involvement in, emergency situa­
tions. It was pointed out that the basis of the Govern­
ment's policy had always appeared clear, namely, the 
protection of the revenue in the preservation of its 
own monopoly of communications.

But this must now be assumed to have changed 
by the introduction of the CB service, acknowledging 
the needs and desires of a section of the community 
being given priority. The change is welcomed 
because if it can be extended to the amateur service 
it will enable that service to play an even more 
meaningful role in the community by gaining 
experience in message handling on behalf of 
others.

Not desiring to move away from the amateur ser­
vice definitions in the ITU Radio Regulations, the 
Institute suggested that in the flow on from the 
decisions already made, it proposes that a regulation 
similar to the FCC's 97.114 should be adopted in Aus­
tralia as a matter of urgency.

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD CLAYTON VICTORIA 546 5076 

(ALL MAIL TO: —P 0 BOX 42. SPRINGVALE. VIC. 3171)

MAY WE REMIND YOU
THAT BRIGHT STAR CRYSTALS 

HAVE lyiORE THAN 36 YEARS 
EXPERIENCE IN

WATCH CRYSTALS 32.768 KHz 
NOW AVAILABLE

MADE IN AUSTRALIA
HOSE& EQUIPMENT CO. PTY. LTD. SYDNEY. PHONE 666-8144

COMMUNICATION SYSTEMS 
PERTH. PHONE 76 2566

FRED HOE & SONS PTY. LTD. 
BRISBANE. PHONE 47 4311

RADIO CLUB NEWS
WAGGA DISTRICT AMATEUR RADIO CLUB: The 

newly elected committee of the club is president— 
Harley Davison, VK2NFG; secretary/treasurer-Sid 
Ward, VK2SW; vice-president—Doug Menneke, 
VK2ZMP, committee members—Bruce Dicker, 
VK2NCZ, Russ Read, VK2AZR, and Brian Sheperd. 
WICEN coordinators are Sid Ward, VK2SW and 
Doug Menneke, VK2ZMP.

Meetings are held at the Wagga Rescue Club 
Headquarters, Bolton Street, Wagga, on the last 
Friday of each month at 8.00pm.

Visitors are always welcome. Club members play 
a very active role, through their WICEN organisation, 
during flood emergency periods in the area.

DARWIN AMATEUR RADIO CLUB: At a meeting 
called by a DARC WICEN co-ordinator Doug Haig, 
VK8JD, the general sequence and club organisation 
in times of emergency were ^et out.

General sequence-
Yellow—Alert WICEN members—low priority 

and drive.
-Nets—establish 2 and 80 metre net­

works to inform members, establish 
a 20 metre network with VK5 and 
VK6 call areas.

—Call backs-for 2 and 80 metres every 
two hours, for 20 metres every hour. 

Amber—Full WICEN-high priority and drive.
—1. Co-ordinator to establish DARC 

station on the air.
a. HF link to south
b. link between club station 

VK8DA and VK8HA
c. 2 metre callback—members-to- 

members, to notify of intended 
emergency location.

—2 . Members designated to shelters 
a. no call backs—notify when leav­

ing.
b. members must be aware of 

cyclone poster on display at club.
c. Items etc.—batteries, torches, 

communications, checked.
Red-lf you are not inside now-too late.

ROGERS ELECTRONICS 
ADELAIDE PHONE 42 6666

DILMOND INSTRUMENTS 
HOBART PHONE 47 9077
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MULTIDIGIT DISPLAYS/COUNTERS
COUNTER KITS
USING NATIONAL CMOS 4 DIGIT/DECADE 
COUNTER-DRIVER, Multiplexed output. End 
stackable to infinity in 4 digit groups, with 
carry out, reset zero, latch. All on single 
modular board interfacing directly at right 
angles to bottom of display, giving single unit 
4 digit counter for -j- 5 Volt supply with choice 
of .3” or .5” displays. Max input frequency 
2MHZ and TTL compatable.—Would need 
another page to explain so if in doubt send 
SAE for Data/description.

CK10;
74C926—Straight 4 decade with carry out.

CK20;
74C927—Second most significant digit 4- 6, 
i.e. 10HZ in gives count to 9 minutes 59.9 
seconds. Team with CK10 for 99,999 minutes 
59.9 seconds or 9 minutes 59.99999 seconds.

Techniparts 10HZ Crystal time base to suit $8.00.

PRICES;
CK10 and CK20 counter module kits complete; with NSB 3881 
Display $22.00 ; with NSB 5881 Display $23.00'.

LED DISPLAYS All displays end stackable.
4 DIGIT MULTIPLEXED 
COMMON CATHODE

$8.00
$9.00

$10.50

NSB3881
NSB5881
NSB7881

2 DIGIT MULTIPLEXED 
COMMON CATHODE

NSB381
NSB581
NSB781

.3” 

.5” 

.7”

$4.00 
$4.50 
$5.25

2 DIGIT COMMON CATHODE
DIRECT DRIVE NSB583

NSB783
.5”
.7”

$4.50
$5.25

Data supplied with each purchase.
ALL PRICES 
INCLUDE 
POSTAGE ^ECHNI 

HEARTS
BS Woolworths Arcade, 

B ^B 95 Latrobe Terrace, 
PADDINGTON. 4064 

■ P.O. Box 118, 
■HWB^PADDINGTON. 4064

Ph: Brisbane (07) 36 1474 
Trading Hours (8.30am — 5.00pm 
Mon. - Fri., 8.00am — 11.15am Sat.)

PARAMOUNT ELECTRONIC SERVICES
47-51 JERSEY ST., HORNSBY. N.S.W. 2077 PHONE (02) 476 591 1

COMPONENT WHOLESALERS AND DIRECT IMPORTERS

Quality Components at 
Backyard Prices— 

No Tricky Advertising

CHECKTHESE FOR VALUE
2N3055 TO-3 $ 1.20, BC 107. BC 108. BC109 25c; BC 1 77, 
BC 1 78, BC1 79 30c; 2N3638 35c; 2N3638A 38c; 1 N4004 
14c; 1 N914 10c or $6 per 100. LM555 71c; LM741 69c; 
LM340Treg. S2.25; LM320T reg. S3.50 740039c; 7402 
39c 7408 46c; 7410 44c 7420 44c; 7430 44c 74C00 
48c; 74C02 48c 74C04 48c; 4000 46c 4001 46c; 4011 
46c.

AY-3-8550 2 Axis Video Game Ic $ 1 5
Joystick Controls for AY-3-8550 $3.50 each
Convert your existing Video Game Using AY 
-3-8500 to 2 Axis for only $22.00. Appello Video 
Games, assembled. B/W $55.00—Colour $85.00 
MA1003 12 volt Car Clock Module $26.50.

NATIONAL SEMICONDUCTOR DATA BOOKS 
FULL RANGE IN STOCK.

«

CB RADIO
•MAY CHANGE DUE TO IMPORT 
DUTY INCREASE.
GETA LOAD OFTHESE PRICES

ACCESSORIES GALORE AT TRADE PRICES
RUBBER DUCKIE ANTENNA $7.50
MODEL 110 SWR/POWER/FS METER S16.50
MODEL 175 SWR/FS/ANT./MATCHER $22.50
MODEL 176 SWR/PWR/FS/MATCHER S27.50
MODEL 140 ANT. MATCHER S10.50
TV 1 FILTER $1.20 PL259 FROM 99c

KRACO AM-SSB 
MODEL 2340

OUR PRICE
$185*

WE CARRY AN EXCELLENT RANGE OF SEMICON­
DUCTORS, RESISTORS & CAPACITORS, 
SWITCHES, PLUGS CONNECTORS ETC. 
SELECTED RANGE OF E.A. & E.T.I. KITS.

RIGHT ANGLE CONNECTORS. T SPLITS IN LINE JOINERS. 4 PIN MIC. PLUGS/SOCS. 
DUMMY LOADS. LIGHTNING ARRESTORS etc etc. etc.

PACKAGE DEAL For less than $200 Kraco AM-SSB2340 27 MHz CB Transceiver Centre 
Loaded A41C Antenna with Base, Antenna Cable with PL 259, 45cm, Jumper Lead with 
2 x PL259, Model 140 Antenna Matcher Normally $289 our price $199, 
P&P $9.00 save $90.

Catalogue Price List now available. Free to Personal
Callers or send S.A. E. 16cm x 10cm approx.

MAIL ORDER TO P.O. BOX 301. HORNSBY, N.S.W. 2077.
Please add $ 1 to cover P&P on components—No minimum order
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Club organisation:
Amber-Establish radio networks on HF and 

VHF.
a. make contact with southern sta­

tions and establish WICEN on 
14.1MHz. Notify WICEN of state of 
emergency and conditions.

b. Establish a 2 metre network to 
maintain up to date information for 
those on frequency and formulate 
what local assistance can be given if 
requested.
2. As personnel arrive ...

a. secure area. b. secure cars, 
mobile capability first, c. secure all 
loose equipment etc.
3. Check water and fuel etc.
4. Check emergency aerials.
5. Remove 20 metre beam.
6. Remove 18AVT and 2 metre dipole 
antennas.

For communications just prior to, during, and 
immediately after the alert a long wire antenna and 
tuning unit for HF, and a 2 metre dipole ramset to 
wall, will be used.

Red—Fully secure club house and maintain contact 
as long as possible.

Procedures as emergency lessens and passes, and 
offer of services, have been set out in similar detail. 
LIVERPOOL AND DISTRICT AMATEUR RADIO 
CLUB: Early in June, 1977, a group of interested ama­
teurs decided to form a radio club to serve amateurs 
living in the south-western areas of Sydney.

The first formal meeting was held on the 12th July, 
1977 in the State Emergency Services Hall, Christie 
Street, Liverpool. There was an attendance of 35 and 
the current financial membership is around 30 and 
growing each day.

Apart from the usual general interest meetings of 
a technical nature and club business the club 
provides social functions such as weekend bar­
beques.

Instruction classes are held at the SES hall each

IONOSPHERIC PREDICTIONS FOR OCTOBER
Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bonds 

indicate periods when circuit is open. 10.77
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Tuesday evening at 7.30 pm. These cover novice level 
theory and Morse code practice.

Office bearers are:- President-Athol Tilley, 
VK2BAD, Vice-president-John Ham, VK2ZMT; 
Secretary/treasurer—Peter Harding, VK2NGK; 
Education officer-Louis Berley, VK2ZOA; 
WICEN/SES Ross Young, VK2YAR; Public relations- 
Sue Brown, VK2BSA; Assistant/PR-Nev Fenton, 
VK2ZBQ.
CENTRAL COAST AMATEUR RADIO CLUB: The call 
sign VK2EH has been issued to the CCARC. The sta­
tion address is that of the club's new repeater site 
of Somersby.

The call sign VK2EH was requested by the club to 
perpetuate the memory of the previous holder, Ern 
Hodgkins. This action has received the full support 
of the NSW Division WIA and Ern's next of kin. The 
club feel that it is a fitting tribute to a man who did 
much for amateur radio.

REPEATER NEWS
WESTLAKES RADIO CLUB: Repeater now opera­

tional at Bar fire tower, Watigan state forest, on chan­
nel 10 (147.7MHz in: 147.1MHz out). Twin aerials in 
use temporarily, duplexer under construction.

BLUE MOUNTAINS RADIO CLUB: A site has been 
obtained a.t Medlow Bath. Repeater could be opera­
tional late September. To use channel 9 (147.65MHz 
in: 147.05MHz out).

ST GEORGE AMATEUR RADIO SOCIETY: A 
second repeater is being planned, to be sited on Mt 
Bindo (west of the mountains). Equipment is under 
construction and should be operational in Novem­
ber. To use channel 1 (146.05 in: 146.65 out).

NORTH WEST AMATEUR RADIO GROUP: 
Repeater operational on temporary site near Tam­
worth. Final site still to be determined. Using channel 
5 (146.15 in: 146.75 out).

VK3 WIA NORTH WEST REGION: Mt Macedon 
repeater still under test. No operational site yet 
available. To use channel 5.

WIA SOUTH AUSTRALIA DIVISION: Another 
repeater being considered for Adelaide region, but 
no site announced. ®

^Minted circuit?
• Accurately machine printed/etched

• Phenolic & fibreglass-gold / tin plated

• Special manufacturers packs of 10

• EA R & H. ET. Philips, Mullard available

• Specials to your drawing

• POSTAGE small 60c. large $1 00

s $ $
ET603 3.00 ET583 2.50

ET134 2.60 77AL8 2.50 77T10 2 50
77DVM9 2.80 ET065 2.20 ET071 2 20

ET067 2.20 ET063 2.50 ET083 2 20
ET072 2 50 ET085 2.00 ET084 2.50
ET485 2.80 ET484 3.00 ET581 2.50
ET481M 2.50 ET582B 2.60 ET582A 3 00
ET547 2.50 ET317 2.50 ET712 2.50
77D7 2 50 77B7 .2.80 77OLT7 6.00
77UP6 3 50 77TTY7 2 80 77QBF7 3.20
ET631/2 4 50 ET481PS 3.00 ET444M 2 00
ET444S 3.00 ET316 2.50 ET549A 2 50
ET548 3 20 77TTY6 2.50 HMS276 6.00
77PTY7 2.80 77PTY6 2.50 ET133 2.60
77EO5 3.50 77PRE5 2.50 77UP5 8 50

ET081 2 20 ET062 250 ET546 2 50
ET632U 4 00 ET632 7.00 77TTY4 2 50
77CC4 3.00 77UP2 3 00 ET132 2 50
ET632C 800 ET632B 6.50 ET632A 6 50

77UT2 3.00 77F1B 2.50 77F1A 3 20

ET633FR 6 00 77UT2 3.00 ET633 6 00

ET632P 2 50 ET632M 7.50 ET482B 2 80

ET482A 6.50 76CL12 2.50 ET630 2.20

76B4 2 60 ET480PS 2 50 ET480 2 80

ET631 7 00 ET630 2 20 ET066 2 20

ET064 2.00 ET449 2 20 ET804 2 80

ET448A 2.20 ET448 2.80 ET711C 2 00

ET711B 2 20 ET068 2.00 ET061 2 00

ET044 2 00 ET043 2.00 76MI9 3 50
ET711R 2 50 ET711D 6 00 E1447 2 80
ET544 2 50 76PC9 4 40 76EX10 2 80
ET602 6 50 ET446 2 50 ET533A C 3 50

ET711A 7 50 ET543B 2 50 ET543A 2 50
ET445 2 50 ET241 2.80 ET78OB 2 50
ET 780A 3 00 ET54I 2 50 ET444 2 50
76S7 2 50 76M17 2 50 76LM5 2 50
76SS6 3 00 76SW4 2 00 76R4 2 50
76M5 2 50 76VG5 5 00 76E04 3 00

76VG5 5.00 76M5 2 50 76R4 2 50
ET708 2 50 ET740A 4 50 ET740B 3 50
ET514 2.50 ET707A 2.50 ET707B 2 50
ET706 2 50 ET130 2 50 76RT3 3 00
76T2 2 50 76A03 2.50 76G3 2 50
76E02 5 50 75SWILA/Bpr4 00 ORS RC1 4 00
75PC12 2 50 EA78F1 2 80 ET534 2 50
ET514 2 50 ET129 2.50 ET28 2 50
ET439 3 00 ET420G 2.50 ET123B 2 50
ET123A 2 50 ET119 2.60 75F2 2 50
75L11 2 50 ET438 2 50 75V12 2 50
75F12 2 80 ET1124 2 50 ET122 3 00
75CL9 2 50 75PC12 2 50 ET121 2 50
ET120 ' 2 50 FT118 2 50 ET117A B 2 80
ET704 2 50 ET500 2 50 75T19 2 50
75R7 3 00 75CD7 2 50 75FM5 2 50
75TU10 3 50 75FE5 2 50 75TU8 5 00
75TU9 3 50 ET533A-B 2 50 ET440 4 50
ET400 2 50 75W3 2 50 ET532 2 50
ET529B 3 30 ET529A 4 50 ET7O2 2 50
ET601R 2.60 ET801P 2 50 E8SRT 3 00
75EM6 2 50 75SD4 2 50 75AO1 2 50
ET414E 2 50 ET41402 3 20 ET430 2 50
ET314 2 50 ET116 2 50 E8S 3 00
E8K1 3 00 ET528 2 50 ET312 3 00
75D1 2 50 74MX12D 3 50 74MX12C 2 60
74MX12B 3 20 74MX12A 2.60 ET701 2 50
ET527 2 50 ET428 2 80 ET313 2 50
ET530 2 50 ET427 2 50 ET428 2 50
74MX8 2 50 74EM9 2 50 74TU8 2 50
ET429 2.50 E8X 5.00 E810T 5 00

E8P 5 00 E8M 5 00 E80 5 00
E8A 5 00 E8T 500 E8F 6 00
E8C 6 00 74C9 4 20 7408 4 00

ALL SILICON 30/60W PA 
PORTABLE AMPLIFIER
67î"W x 3'/4"H x 8'/2"D 12 — 16V, two inputs 5 &
100mV 15 ohm output No 763 Also 1 25 250
500 ohm output No 763A All $70 each For 240V
operation $33 extra. Freight collect

COILS and I F s All $2 50 ea plus post 60c

RF CHOKES Pius post 80c

381 AIR 2 5mh 50ma — Pye 70c.
381 IRON lOuh to 1 OOOuh 25ma 70c

FH TERS 2 T Line filter 2 $14
29 Line filter 1 0 / 20 amp $37.50
Plus Post $1 50

MAIL cheque or money order 
(add postage) direct to — 

RCS radio pty lid 
651 FOREST RD BEXLEY

NSW 2207 587 3491
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FREQUENCY METER AND CRYSTAL CALIBRATOR
TS-323/UR with spares'Ex U.S. Navy 
Bureau of Aeronautics brand new. 20 to 450 
m/HZ Accuracy of 0.01 per cent. Battery 
operated. Two a. batteries’6 volts three b 
batteries 45V (135V) not supplied. AC 
power requirements 240 VAC to 1 50 volt 
stabilised DC and 6 3 volt AC. AC Power 
pack not included

PRICE $90.
$2 Cartage to rail. Freight payable at nearest- 
attended railway station.

NIBBLING TOOL
Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16inch.

ONLY $12.50

Post $ 1 10

POSTAGE KEY:
A: NSW.
B: Vic, Qld, SA.
C: NT Tas.
D: WA

AIRCRAFT INSTRUMENTS
Directional Gyros AN5735-1 $35
Artificial Horizon Sperry $45
P & PA. $1.60 B $2.50 C $2.75
D. $2.75.

VALVES 6BM8 S1 80
BRAND NEW 6GV8 S1 50
Ó5N7GT »Sc CV850 S1 50
5U4G »Sc 1H6G 75c
EFSO 75c 832 $5 00
5Y3 $2 25 6X4 $1.80
2 x 2 75c VR65 75c

P&P 40c

TRANSCEIVERS 
Ex Army

No C42 set. 36 to 60 MHz with 24V power 
supply, headphone, mic, leads etc $65.00

No C45 set 23 to 38 MHz with headphones, 
mic. 24V power supply etc $95.00

$1 00 cartage to rail freight payable at 
nearest railway station

NIFE CELLS
12 Volt, fully charged, 4in x 3in x lin 4 
AH

$1.50 each P&P 80c

5” CRO TUBE 5 BPI $5 50 each

Post A $1 40 B $2 25. C $2 70 D 
$3 45

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line.

$35.00
(2 TELEPHONE SETS)

$ 2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level or 
as base for a telescope has full 360° 5’/2" 
diam. gunmetal rotating circle Adjustable 
elevation and depression Has top grade %" 
diam. object lens. F.L. 10" with cross hairs, 
eyepiece, W right angle prism —height 
10"—weight 3'/? kgs With leather carrying 
case. Original cost $300
Our Special only $27.50
P&P A $1.95, B $4.25, C. $5 90, 
D $5.90

HANDY SIGNAL INJECTOR 
Produces an Audio Signal in rich 
harmonics Ideal for Sig Tracing in 
A F , I F , and R F circuits Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp Size 1'2” 
Diam 5'' Long Only

$6.95 Post $1 10

Hanley double beam oscilloscope Type 
1 3A with probes

Working $150.00

FOUR CHANNEL 
VHF TRANSCEIVER

1 25 to 140 M/hz. 28 volt DC operated AM 
single crystal locks both TX and RX on same 
channel complete with generator.

$33.00

ZOOM FOCUSING MICROSCOPES
Battery & Mirror Illuminated 
900X Magnification $23.95 
1200X Magnification $35.00

P&P A$1 70; B$2.25; C$2.40; D$2.65

ZOOM SPOTTING 
SCOPES

30x30 F* a
LENGTH 12%", HEIGHT j

ixicirur iix ik High grade coated lenses.
WEIGHT 1 % lb. / i V |.AA. , . . .

/ \ Ideal for pistol and rifle$27.50 7 \ ranges or general viewing.
/ \ Zooms in from very low to

45x4q / \ high powers. Complete with
LENGTH 16", / \ ’npods

/ \ pOST: A. «1.70, B. «2.25,
WEIGHT2lb. V C. «2.40,0. «2.65.

EX ABC 
MAGNETIC RECORDING 

TAPES %” 
PROFESSIONAL QUALITY

5" x 600' $1.50
7” x 1200' ...................................... $2 75
10’/?" x 2400'......................................  $5 95

P&P A $1.10. B $2 00, C $2.25, 
D. $2.25

EX-ARMY TWO-WAY 
FM RADIOS

rw

1 2 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39 M/HZ 
PRC10 AND 10A 38 to 55 M/HZ 

WITH HANDSET ANTENNA $25 EA 
Battery $3.50 extra. Harness $4.50 extra 

$ 2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

ILFORD 17.5 mm 
SPROCKETED 

MAGNETIC TAPE 
1000 ft reels brand new original packing 
$4 00 ea. quantity 
available

Post A $1 30 B $2 00 
C $2 30 D $2 80

• TELESCOPES
25 x 30 $7.95 

P&PA $1 70 B $2.25 
C $2 40 D $2 65SPY TELESCOPES

8x17 mag size of a rifle cartridge extends 
to 8" Only $5.95 each post 60c

BINOCULARS
PRISMATIC Coated Lenses Brand
new Complete with case

8x30 $32.50 P&P
7x50 $43.95 A $1.65

10x50 $44.95 B $2.75
12x50 $46.00 C $3.20
20x 50 $47.50 D $3.20

CONDENSER LENS
1 7j” Diam 472” F L 75c 2'/a" Diam 2" F L 
$ 1 50 each Or $2 50 per pair P & P 40c

No. 62 TRANSCEIVER
With headphones accessories etc

$60

IMPELLER PUMPS
New gunmetal body. Stainless Steel 
Shaft Neoprene impeller Up to 15ft 
Lift, suitable for almost any type of 
liquid Self prining ideal boat bilge 
pump, sullage drams, etc Approx size 
8” x 5"

% $25.95 ’/2" $34.95 %" $39.95
P&PA $ 1 90 B $2 75 C $3 20 D 

$3 95

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER
240 volts operated Complete with Speaker 
and Amplifier

CINEVOX $150 00
BELL & HOWELL $250.00

SIEMENS $375 00
$1 Cartage to Rail Freight payable at 
nearest attended Railway Station

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army Don 
8 perfect condition $35 per drum $2.00 car­
tage to rail freight payable at destination.

SMALL CLIP ON 
POCKET TELESCOPE 

1 5X S5.20 Post 60c MEGGER Battery Operated 
No cranking—in vinyl case. Ranges Meg 
Ohm 0-1000 Megs Centre 20 meg Rated 
voltage 500 volts. Low ohm 0-1000 ohm 
OH 1 range 0-1 meg ohm on 1k range. AC 
voltage 0-250 volts $85.00
Post A $1 60 B.$2.50. C$2.75.

D.$2.75.

RCA 77DX MICROPHONES
PROFESSIONAL QUALITY $75

P&PA $1.80 B $3.5OC $4 55 
D. $4 55.

MORSE KEY| MORSE KE Y BUZZE RS 
$1.75 $4.25
Post 40c | Post 60c

KAISE MULTIMETERS
A compact and handy tester »or 
workshop or lab where quick circuit 
checks are required
DC Volts 2.5 to 1 000V (20.000 OHMS per 
volt) AC Volts 10 to 1 000V (10.000 OHMS 
per volt) DC Current 50 UA 25 MA 250 MA 
Resistance 40 K OHM, 4 MEG OHM Deci­
bels minus 20 DB plus 62 DB complete with 
instructions only $23.95 Ea. P P $1.05. 
Multimeter similar to above 30,000 OHMS 
per volt. $29.50 P P $1.05.

Only $ 1 7 25 ea Pos! $ 1 05

RECEIVER No 210
2 16 M/cs $65
Transmitter No 1 1 suits 210 $35
24 volt Power supply to suit above $15
Or complete station with Headphones Mic 
Morse Key Antenna $110

CB RADIOS
PMG Approved. Famous Pony Brand on 27 
Meg
7 transistor model $55 per set of two (hand 
held).
1 1 transistor model 1watt (hand held) $72 
ea.
5 watt 6 channel $99 ea.
Post A.$ 1.65 B $2.75 C$3.20.

D $3.20

SOLENOIDS
Plunger Type 24V 300MA Suit electric 
camera control, miniature trains, radio, etc

$2.50 P & P 20c
200 MA 24 volt, '/«in push movement. 

$2.50 P & P 20c

SPECIAL NEW HAND DRILLS

German Ixion Double Pinion usually $ 1 3.25
Special Only $4.95 each
P&PA $1 70 B $2 25. C $2 40. D $2.65.

"KAISE''
Trans-Match Ham Tester SWR, RF Power, 
Modulation Percentage, Relative Field 
Strength $45.00 P&P A$1.65. B$2 75, 
C$3.20, D$3.20

TURN AND SLIP INDICATORS
Useful for parachutists glider, aircraft pilots 
tractors for indicating angle of sway $ 100 
value only $1 7.50
P&P A $1 60. 8 $2 20, C$2.50.
D $2.50.

SELSYN MOTORS 
MAGSLIP

RECEIVERS 2" MK2 «5.50
TRANSMITTER 3" MK2 «15.00
Post Packing A. $1.75 B. $2.75 C $2 76 
D S3 65

"KAISE”
SK-100 Multimeter 100,000 ohms per volt, 
1 2 Amps. AC or DC $55
P&P AS 1.65. B$2 75, C$3.20, D$3 20

MAGNESIUM DRY CELL 
BATTERIES

Suits PRC 25 and dozens of other uses. 1 5
volts long life only $1.50 ea.
P&PA $1 65 B $2 75C $3 20 D $3 203000 TYPE RELAYS

P M G 2000hms — TSOOOhm 
Coils $2 50 each P&P 60c

BENDIX PIONEER
Drift Sight 
Type 83 
$250 00 Deitch Bros.P.M.G. TYPE KEY SWITCHES. 75cP&P20c4 DIGIT RELAY COUNTERS

50 volt DC, suit slot car Lap counters, 
etc

• 1 25 each P & P 6Oc

70 OXFORD STREET SYDNEY 2010
Cossor Double Beam Oscilloscope 1035. 
Tested $150.00 SORRY NO C O 0

1 14 ELECTRONICS Australia, October 1977



Shortwave
Scene by Arthur Cushen, MBE

Radio Nederland, which recently announced plans to upgrade its trans­
mitting facilities in Holland, is to retime its service to Australia next 
month. The station's "All Round DXers Course has continued to be 
popular with listeners.

In recent years Radio Nederland has established 
relay bases at Bonair and Madagascar. Now the trans­
mitters at Lopek in Holland are in need of upgrading. 
At the moment Radio Nederland has four transmit­
ters of 100kW each, one of 50kW and one of 10kW. 
Having visited this transmitting site, I can say that it 
is undoubtedly one of the neatest laid out transmit­
ting facilities now in operation.

The plans call for the installation of four transmit­
ters of 500kW each. No decision has been made for 
the actual transmitting location; it could be at Lopek 
the present transmitting site or it could be an area 
in the province of Zealand in the south western cor­
ner of Holland. Of course, the studios will remain in 
Hilversum.

As for November the broadcasts in English through 
Bonaire will be retimed to transmissions of 50 
minutes as against 80 minutes at present. They will 
be 0730-0820GMT on 9715 and 9770kHz and 
0830-0920CMT on 9715kHz. A transmission in English 
from Lopek will be broadcast from November 6 
1330-1420GMT on 5955, 6020, 6045, 7210 and 
98895kHz.

Radio Nederland's "All Round DXers Course" has 
proved so popular that more than 10,000 have been 
issued to DXers world-wide. The course covers 26 
lessons on all aspects of radio listening. It was written 
some years ago and was introduced with a special 
article by the writer. The course is still available from 
DX Juke Box, Radio Nederland, PO Box 222, Hilver­
sum, Holland. The lessons are set out in groups of 
four and the listener is requested to answer questions 
contained with the lessons about various aspects the 

course-

LIBYA USES 500kW
The Libyan Broadcasting Service at Tripoli has been 

heard testing with its new 500kW transmitters at 
0500CMT. The frequencies in use are 9500,9700, and 
15100kHz. These three new transmitters are located 
at Sabrata and our reception has generally been good 
on all three frequencies. 9500kHz does suffer inter­
ference from Albania from 0530, though.

According to the BBC Monitoring Service, the 
schedule of operation is O430-O100GMT on 9500 and 
11700kHz, while the transmitter on 15100kHz 
operates up to 1600CMT when the frequency is 

■changed to 6100kHz. This frequency then carries the 
balance of the transmission. Programs are in Arabic 
and are a relay of the Libyan Domestic Service and 
Voice of the Arab Homeland.

According to a BBC report, the present schedule 
of the new Libyan transmitters is 1100-1600CMT on 
9500, 9650, 11700, and 15100kHz; and 1600- 
2200GMT on 6100, 9500, 9650, and 11700kHz. A 
special transmission to North America is broadcast 
on 9500kHz from 2200-0100GMT. From this 
schedule, it is noted that a fourth transmitter has been 
added and the target areas are Eastern Arab coun­
tries, South East Asia, Europe and North America.

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are GMT. Add 8 hours for WAST, 10 
hours for EAST and 1 2 hours for NZT.

FEBA POWER RESTRICTION
The Far East Broadcasting Association, Seychelles, 

which was off the air for three weeks in June, now 
operates at reduced power. According to a letter 
from the station the power has now been restricted 
to 50kW, while in the past some transmitters were 
using 80kW. Recently a frequency change has been 
observed, with 11900kHz replacing11845kHz for the 
transmission in Arabic 0345-0445GMT. This fre­
quency gives better reception, as the old channel of 
11845kHz suffered interference from Radio Canada. 
The station confirmed reception reports with a card 
from Miss Liz Scott who is the Audience Relations 
Secretary. The mailing address of the gospel broad­
caster is PO Box 234, Mahe, Seychelles.

VATICAN EXTENDS SCHEDULE
The Vatican Radio has informed us that they plan 

to add an additional transmission to Australia and 
New Zealand for our evening reception. Some years 
ago a transmission was heard during the summer 
months at 1130CMT and as soon as the 500kW trans­
mitter is put into operation an extension of the 
schedule is anticipated.

The present broadcasts over the old 100kW trans­
mitters are beamed to Australia and.New Zealand 
2210-2225GMT on 7235, 9615 and 11705kHz. 
However, when the new 500kW transmitter comes 
into operation, along with the new log periodic aerial, 
changes to this transmission as regards frequencies 
may be expected.

CLANDESTINE STATION CLOSES
The longest running clandestine station, and the 

one best known to short-wave listeners, Radio 
Espana Independiente, has closed down. According 
to the BBC Monitoring Service the station first com­
menced operating in 1941 and over the years has 
broadcast 108,300 programs. The broadcasts first 
originated from the USSR and were beamed to Spain 
in order to help the communist party in that country, 
but following the recent elections in Spain the broad­
casts have been discontinued. The transmissions 
were heard on out-of-band frequencies and, after the 
initial broadcasts from the Soviet Union originated 
from Romania. Towards the end of the service, 
broadcasts appeared to emanate from a site in Bul­
garia.

HCJB SCHEDULE
The Voice of the Andes, HCJB in Quito Ecuador, 

is using new frequencies for its service to the South 
Pacific up to November 6. The transmission to the 
South Pacific is on 6070kHz at 0830-0900 and 
1230-1300GMT, 6160 at 0830-1200, 9745 at 0700- 
1030, and 11900 at 0630-1000.

Some other changes have taken place and the 
transmission formerly carried on 15295kHz 2000- 
0230 is now on 15345kHz, while the transmission for­
merly on 15345kHz 2230-0030 is now on 15375kHz. 
HCJB is broadcasting to Europe on 17865kHz from 
1800-2100CMT, while a further transmission to 
Europe is broadcast 1 300-1 900CMT. HC|B 
appreciates reception reports. Their address is PO 
Box 691, Quito, Ecuador.

WORLD RADIO CLUB
The BBC World Radio Club has been retimed for 

reception in the Pacific area and is now broadcast 
at 0815CMT on Wednesday instead of Sunday as 
previously heard. Other broadcasts are on Friday at 
2100GMT and on Wednesdays at 1330 and 
2315GMT.

The Club now has 34,000 members and the 
program gives information for short-wave enthusiasts 
in language acceptable for the non-technically 
minded. Membership is open to all who write to 
World Radio Club, BBC World Service, PO Box 76, 
Bush House, London WC2 4PH. Reception of the 
World Radio Club to the Pacific on Wednesday at 
0815CMT is best on 7150, 9640 and 11955kHz.

LISTENING BRIEFS
EUROPE

SPAIN: Radio Nacional Espania is using the unan­
nounced frequency of 7155kHz for a broadcast to 
Europe in English 2030-2230GMT. The transmission, 
on this frequency, was reported by Bill Vogel of 
Adelaide in DX Post and is an hour long with a repeat 
at 2130GMT. Two other frequencies are used 
also—9505 and 11840kHz-while a DX program is 
noted on Saturday at 2115 and 2215GMT. Madrid has 
returned to 17735kHz for the Spanish transmission 
to Australia from 0800GMT. The same program is 
broadcast on 9530 and 11730kHz.

AFRICA
SOUTH AFRICA: The program of Radio 5, which is 
a service for teenage listeners in South Africa is now 
being broadcast on short-wave. According to Gerry 
Wood of Radio South Africa, the transmission 
0300-0530 and 1530-2200 is on 3388kHz, while the 
broadcast from 0530-1530GMT is on 6010kHz. Due 
to the fact that 3388kHz is close to Malawia on 3380 
and Rhodesia on 3396kHz, this frequency could be 
changed depending on reception in the Southern 
Africa area.

PACIFIC
COOK ISLANDS: Rarotonga has dropped the use of 
3265kHz in place of 5045kHz for their transmissions. 
The station has been observed opening at 1630GMT 
and closing at 0830GMT. The full schedule is 
1630-0130 and 0430-0830GMT.
TAIWAN: The Voice of Free China has been heard 
with strong signals on 17800kHz with the transmis­
sion in Spanish to Latin America. The schedule is 
2300-2350 on 9510, 9600, 11860, 15225, 17720 and 
17800kHz. According to the station announcement, 
these frequencies are all in operation but only 
17800kHz provides reliable reception. English broad­
casts from Taipeh at 2140GMT are still well received 
on 17890kHz.

AMERICAS
CANADA: Radio Canada is heard on new frequen­
cies for its daily transmission in English and French 
beamed to Europe 0600-0700GMT. The frequency of 
9785kHz has replaced 9660kHz and is giving 
excellent reception during this transmission, while 
the other frequency changed is 11790kHz which has 
been replaced by 11935kHz.
USA: WINB Red Lion Pennsylvannia is using 
11730kHz for its service to South America and has 
been heard at 0145GMT before Athens blocks out 
further reception. The Oakland, California station 
WYFR has been noted on 9525 and 9715kHz with its 
service to Latin America and this includes programs 
in Spanish and English. Reception has been around 
0400GMT.
VENEZUELA: Radio Turismo, Valera, has been heard 
by Sam Dellit of Brisbane opening at 0927GMT on 
6179kHz with the national anthem. Full identification 
is heard at 0929GMT, then Venezuelan music. 
Another strong signal from Venezuela is on 6190kHz 
where Ecos del Torbes is heard from around 1000 to 
past 1100GMT.
DOMINICAN REPUBLIC: Radio Clarin has added a 
second transmission in English which is broadcast at 
2130GMT to Europe, while the other program at 
233OGMT to North America continues to be broad­
cast. According to the BBC, Radio Clarin has discon­
tinued its internal network because of the coverage 
of its 50kW transmitter on 11700kHz. 7J

ELECTRONICS Australia, October, 1977 1 1 5



INFORMATION CENTRE

VIDEO BALL GAME: Recently, while 
browsing through your January 1977 
issue, I noticed a letter from N.L. of St. 
Ives, NSW who complained of troubles 
with the horizontal oscillator in the 
Video Ball Game (May 1976, File No. 3/ 
EG/8). As I experienced similar troubles 
I may be able to solve this problem, and 
also problems suffered by other con­
structors of this excellent project.

The base diagrams you published for 
the SOT-54/2 (TO 92 variant) transistors 
were for the Philips BC548 transistors. 
The transistors supplied in the kit I 
received for repair were the National 
Semiconductor variant in the TO 92 case. 
As should be well known, the emitter and 
collector leads for the National Semicon­
ductor types are reversed when com­
pared with the Philips types.

In the case of the kit, I received for 
repair the only action needed (apart from 
removal of excess solder, repairing dry 
joints and replacing overheated tracks) 
was to reverse the collector and emitter 
leads of TR1 and TR2. By some fluke, the 
original constructor had inserted the TR3 
transistor correctly.

I trust that you will be able to pass this 

information on to N.L., as the symptoms 
he describes are very similar to the ones 
I found. As other constructors of this 
project may have experienced similar 
troubles with their kits, you may care to 
advise all readers per medium of your 
excellent magazine. (M.W., Noble Park, 
Vic.).

• Thank you for this information, M.W., 
which we have reprinted in full for the 
benefit of all interested readers.

DARKROOM TIMER: I want a darkroom 
timer: (1) Digital LSI readout and "stop­
start". (2) Count seconds to one hour 
(minutes and seconds) (3) Programmed 
alarms to 10 steps-3.13, 3.75,15.30, etc., 
to any preset program selected by the 
operator. It is important to know exactly 
what part of the program is in operation 
to a total time of one hour. (4) Alarm to 
ring at 30 second countdown, and at end 
of each step, to allow a drain time for 
chemical in use and time to ready the 
next chemical. (5) The light from LEDs is 
not likely to fog film unless exposed for 
several minutes quite close. However, a 
dimmer would probably be appreciated 

by the fastidious colour worker if he uses 
tray processing. On the other hand pho­
tographers like to do as much processing 
as possible in room light so it must be 
bright enough to be visible under these 
conditions. (6) It would be nice to have 
real time as well. Nothing seems to be 
available at present and if a unit were 
cheap, say $25 to $30, you could sell them 
in made-up form or kit. (J.L., Christies 
Beach, S.A.)

• Perhaps we would be able to add a 
mechanical hand which would load and 
unload cameras, and agitate the tank 
according to a prescribed pattern! 
Seriously, J.L., yours is a tall order. While 
there is no doubt it could be done, we 
seriously question your suggested price 
of $30. (Incidentally, Electronics Australia 
does not deal in components, kits, or 
complete hardware in any form.) Mean­
while, how's this for a suggestion. Record 
the entire processing sequence, inclu­
ding timing, on tape. Audible instructions 
function regardless of room lighting and, 
by using tape, they can be made as com­
prehensive as necessary.

TACHOMETER FOR CDI: I recently fit­
ted the Capacitor Discharge Ignition Sys­
tem, featured in the July 1975 issue, to my 
Rover 3500. The system performs well 
except that it is not compatible with the 
impulse tachometer.

I would very much appreciate any 
advice you can offer me to overcome this 
difficulty. (W.L., Lane Cove, NSW.)

REPUTATION
Reputation cannot be bought! A 
good reputation is earned with con­
sistent quality and service 
C&K OF AMERICA, has a sound 
International reputation for quality 
products — Switches perfected and 
produced almost entirely by auto­
mation.
C & K OF AUSTRALIA upholds 
this fine reputation as a Specialist 
Switch Marketing Company offering 
U.S.A, factory fresh products and 
service.
The extensive range offers a choice of 
more than ONE MILLION different 
switch styles and configurations. 
Toggle, Pushbutton, Slider, Rocker 
and Lever Handle actions, a variety 
of actuators and terminal styles to 
suit any application ..... Snap-in 
bezels, LED adaptable types, dressy 
hardware ..... All these and the re­
cently introduced C&K Thumb­
wheel Switches.
C&K really care, there’s even a 

special spanner available to facilitate 
switch mounting. 
C&K reputation 
advantages.

Consider the

An obligation-free and 
comprehensive catalogue 
is yours for the asking.

C&K Electronics (Aust.) Pty Limited

COMPONENTS

Office 2/6 McFarlane Street Merrylands NSW 2160 
PO Box 101 Merrylands 2160 Telephone 682 3144

Agents: Melb. 88 5282/Adel. 2692544 /Brisbane 36 1277/Perth 68 7111
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If you are unable to complete an "Elec­
tronics Australia"' project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on 
the following basis:
PHOTO STAT CO PIES : $ 2 per project, or « 2 
per part where a project spreads over multi­
ple issues. Requests can be handled more 
speedily if projects are positively identified, 
and if not accompanied by technical 
queries.
METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen­
sions, holes, cutouts, etc., but no wiring 
details.
PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited 
contrast: $2. Specify positive or negative. 
We do not sell PC boards.
REPLIES BY POST: Limited to advice con­
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special 
research or discuss design changes

• Unfortunately, the majority of tacho­
meters currently fitted to cars are not 
compatible with CDI systems. The only 
solution that we know of is to modify 
your existing tachometer to the circuit of 
the "Tune-up Tachometer" featured in 
August 1975 (File No 3/TM/11). This is 
not a particularly attractive solution, but 
at the moment "that is the length of the 
rhubarb".
200MHZ FREQUENCY METER: Since the 
7805 voltage regulator will accept up to 
40V DC input I decided to use a trans­
former with an 11 volt secondary, but 
without a centre-tap. I have provided a 
sketch of a modification to the board to 
enable a bridge rectifier to be used with 
the transformer.

This also leads to a simple means of 
powering the DFM from an external bat­
tery supply. All that is required is a 
changeover switch on the input to the 
bridge rectifier and a pair of terminals for 
the battery input. This method has the 
advantage that the polarity of the battery 
supply is unimportant, by virtue of the 
bridge rectifier.

I have one small criticism of your set­
ting up instructions. These imply that 
when assembly is complete, power may 
be applied. This could lead to tears in the 
event of a power supply fault. I suggest 
that the power supply components be 
mounted first, and then tested before 
continuing with the rest of the work.

There is mention of eleven PC pins but 
no mention as to where they are to be 
used. I assume that nine of them are for 
connections to the range switch, while 
the remaining three are for the trans­
former secondary connections. Since 
they receive scant mention in the text this 
could lead to some confusion with less 
experienced builders. In the photo­

BACK NUMBERS: Available only until our 
stocks are exhausted. Within 3 months of 
publication, face value. 4 months and older, 
if available, $2. Post and packing 60c per 
issue extra.
OTHER QUERIES: Technical queries out­
side the scope of "Replies by Post" may be 
submitted without fee, for reply in the 
magazine, at the discretion of the Editor.

COMMERCIAL, SURPLUS EQUIPMENT: 
No information can be supplied.

COMPONENTS: We do not deal in elec­
tronic components. Prices, specifications, 
etc., should be sought from advertisers or 
agents.
REMITTANCES: Must be negotiable in Aus­
tral ia and made payable to'' Electronics Aus­
tralia ". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.

ADDRESS: All requests to the Assistant 
Editor, "Electronics Australia", Box 163, 
Beaconsfield. 2014.

graphs the 7473 and 7414 are shown in 
sockets although this is not mentioned in 
the text. I cannot see any reason why this 
particular pair of IC's should be soc­
keted. Perhaps some kerfuffle occurred 
during development.

Cheers and keep up the good work. 
(B.M., Burwood, VIC).
• Thank you for your comments. As you 
can see, we have condensed your letter. 
Your idea of employing a different trans­
former is a good one although we would 
not recommend higher input voltages 
than you have used. In practice, we have 
found the 5V regulators to be very reli­
able, but modifications such as yours 
make it advisable to check the power 
supply before "powering up".

We take your point about the PC pins 
but in any case most readers appear to 
have figured out where to put them, as 
you have. IC sockets are not specified for 
any of the IC's and we do not recom­
mend them for the 95H90 or 74C926's. 
They were used during developmental 
work and time did not permit their 
removal before the photographs were 
taken.
MINI SCAMP: I am currently employed 
as a programmer, working with RPCII on 
an IBM System 32 minicomputer. My 
knowledge of programming is good, but 
when it comes to the hardware side of 
things, I find myself a little out of touch. 
For example, can the KITBUG ROM be 
used if your Mini Scamp is to be con­
nected to your video terminal, or would 
a new operating system be required? 
(N.MacP., Hurstbridge, Vic.)
•As you can see we have shortened your 
original letter somewhat, N.MacP., as 
some of your questions will hopefully 
have been answered by the later articles 
on Mini Scamp. Yes, you can use the 
KITBUG ROM to handle basic interfac­
ing between Mini Scamp and our video 
terminal, as the terminal uses the stan­
dard 110-baud asynchronous serial data 
format used by a Teletype ASR-33 or 
similar ASCII teleprinter.

DANDY
ELECTRONIC DISCOUNTS 

(CHEAPEST IN TOWN)
508 BRIDGE ROAD, RICHMOND, VIC. 3121

Resistors from 1c. 
Capacitors from 3c
Electrolytics from 5c 
Knobs from 3c

Switches from 30c
Coils from 20c
Trimmers from 10c

SPEAKERS
Twin/Cone 8" 8 OHMS «5.50
Twin/Cone 5"8 OHMS $3.00
Twin/Cone 5" 15 OHMS $3.00

Balance Meters S1.50
Transformers from 60c
Special Twin/Single/Strand/
Copper/Shielded/Bell/ Wire $3.00 per 100m roll
Coaxial Cable 75 OHMS 13c per metre
Hook up Wire 4c per metre
A/C Leads 3 Core 45c
A/C Leads 2 Core 30c

SLIDER POTS
Single from 15c. Double from 30c

Acnilic Lid 15"x23"$2.00
TV Aerials $2.50
Transistors from 15c
Baffles (Cut Outs) from 60c

MAIL ORDERS
TRADE ENQUIRIES WELCOME

OUR MOTTO 
CHEAPEST IN TOWN
Mon.-Thurs. 9am-5.30pm.

Fri. 9 am-7 pm. Sat. 9 am-12 noon.

COWPER 
SHEETMETALWORK FOR 

THE ELECTRONICS 
INDUSTRY

E.A. VIDEO DATA 
TERMINAL CASES 

MINI-SCAMP
MICROCOMPUTER

C.S. 108 & 216 Hobby Boxes 

108 x 108x 50 ++ 216x 108 x50 

Inquiries welcome on
Cases and Panels

Rack Mounting Chassis 

Chassis & Covers

Vented Transformer Cases 

General Sheetmetal & Welding 

COWPER SHEETMETAL 
&ENG.

11 COWPER STREET 
GRANVILLE N.S.W.2142

PHONE 637 8736 (S.T.D. 02)
(A Division of The Star Delta to P/L)

ELECTRONICS Australia. October, 1977 117



LANTHUR
ELECTRONICS

69 Buchanan Avenue, North Balwyn, 
(P.O. Box 162), Vic. 3104. Ph. 859 4061.

SPEED CONTROLLER KITS
For all brush type AC/DC 240 volt motors. Regulates 
down to stop with no loss of torque. Especially hand tools, 
lathes, potters wheels etc.
Five amp (1 200 watt) size $10.25
Ten amp. (2400 watt) size $10.95
Price includes postage.

LAMP DIMMER KITS
Will control incandescent lamps from full to out.
Five amp. (1 200 watt) size $7.50
Ten amp. (2400 watt) size $8.50
Available with rotary or slider type control. Price inc. 
postage.

PLASTIC CABINET
Suitable for above speed controller or lamp dimmer 
$1.75

ALUMINIUM CABINET
As above $2.95

BATTERY CHARGER KITS
For charging 1 2 volt wet batteries at 2 amps Contains 
transformer, bridge rectifier, ballast resistor and circuit 
$10.25
Plus postage $2 (Surplus refunded)
Aluminium cabinet to suit $3.95

BATTERY SAVER KITS
Will supply DC voltages from 6 to 15. Contains tapped 
transformer, bridge rectifier, filter cap and circuit.
One amp. size $8.95
Two amp. size $16.95
Plus postage $2.50 (Surplus refunded)
Aluminium cabinet to suit. One amp $3.95
Aluminium cabinet to suit. Two amp $4.75

CAPACITORS
Polyester film— 1uf 100vw 
Pack of 100 $15.50 Pack of 10 $2.00
Pack of 25 4.50
CERAMIC DISC—English Erie' 1 uf 50vw
PackoflOO $11.00 Packof 10 $1.35
Pack of 25 3.00
ELECTROLYTIC—2 500uf 35vw
Vertical can type $1.95 Three for $5.50
1000uf 16vwS.E. pcb type.
Three for $1.75 Ten for $5.50

SILICON DIODES—Sub-min.
1 amp. 400 piv. Ten for $1.50
Stud mount type —25 amp. 200 piv. Forward or reverse
$1.95
Ten for $18.50

P.C.B. Etching kits
Includes board, chemicals and instructions $4.95

Marketplace
FOR SALE

KITS & COMPONENT SPECIALS Digital Tacho Kits 4 digit 
7 seg led $48.50, Digital Dice Kit 7 seg led Sing. $16.25 
Double $32.50, Car burglar alarm E.A. Nov. 76 $30.50, 
W. Wiper Delay Kit $18.75, Tran. Ignition Kit ETI May 77 
$28.00, McMurdo rocker sw. $1 ea, 30 Amp relay $6.50, 
1m/A meter $6.50, Neons 6/$2, 1000 MFD 16V pc elec­
tros 6/$1.50, 100K pots 6/$1.50, FND500 6/$11, 
DL507 $ 1.50, 555 IC 10/$7, Slide switch 4/$2, Trim Pots 
10/$3. 1 N914 10/$ 1, LEDS 10/$3. See advert EA Aug. 
Min. Order $10. All post free S.M. Electronics Box 19, Don­
caster East 3109.

DON’T READ THIS if you ve got no cents. So you're a big 
game bargain hunter, off alone into the jungle of electronics, 
armed only with a soldering iron. Don't be taken for a ride 
— send for our free guide. SSAE appreciated (small okay). 
Take along our wild stock list as a guide which includes 
choice game such as 2c resistors, 6c electrocaps, 6c 
1N4148 ($4.50/ 100, $38/K), 15czeners, 35c SCRs. 65c 
triacs, 35c diacs, and many others worth bagging. We ll bag 
'em for you — as many as you like for only 40c postage 
allowance. No minimum quota either. We operate a genuine 
same day turnaround service.
DIGGERMAN ELECTRONICS, Box 33, Coramba 2466.

HIGH QUALITY CASSETTE TAPES. Wholesale price min. ten 
C60, A$9.50 postpaid. Free samplel La Selle Co., Saiying- 
pun, P.O. Box 20359, Hong Kong

TELEPRINTING SPECIALS: Mod. 15 Mint cond. $90. Very 
good $70. Good $50. Mod. 15 Keyboard Perforator $40 
Mod. 14 T.D. $30. FRXD4 Reperf. Trans. Dist. $30. Paper 
Rolls 12 for $ 18. 11/16 Tape 20 for $ 1 8. Creed 7B Tele­
printer $80. Send for price list. Ex Gov. Goods: Photo, 
Medical, Electrical, Scientific gear. All goods sent freight on 
anywhere plus packing. Studio 20 Sales, 367 Bourke St., 
Darlinghurst 2010. Phone 31 3383.

AUSTRALIAN RADIO DX CLUB. The premier DX Club of Aus­
tralia now in its 1 3th year of national operation. Catering 
for the interests of both S.W. listeners and DXers, the 
monthly bulletin covers the S.W. and M.W. spectrums. For 
full details, write enclosing a 20c stamp to ARDXC, P.O. Box 
67, Highett, Vic. 3190.

SUPER SPECIALS: 1 .R.H. Metal glaze G.L.P. or G.L. V2 watt 
resistors 2.5 cents each or 2 cents each over 100 mixed 
555 timers. mDip 50 cents each or 10 for $4 50. 2N3055 
at 90 cents each; BC107-8-9 at 20 cents each; PN3566 
at 25 cents each; BD 135-bd140 60 cents each; A741 
mDip 40 cents each; MA723 14 pin 50 cents each; Large 
RED LEDS 25c each; C.B. Regulators MA78CB 13.8v. at 
2 Amps $2.90 each. MA7805-781 2-781 5:- + v, +12v, 
+ 1 5v, 1 Amp Regulators at a SPECIAL price of $ 1.90 each 
We stock FAIRCHILD components and in every order we 
include a price list of other discounted components. Package 
and postage 40 cents: Send cheque or postal order to: Rod 
Irving Electronics, P.O. Box 135. Northcote. Vic. 3070.

SHORTWAVE LISTENERS & DXERS: Southern Cross DX 
Club'' incorporated (GPO Box 336, Adelaide, South Aus­
tralia 5001) now ha$a constitution for all members' protec­
tion. The Annual subscription is $ 5.00 plus a $ 1 joining fee; 
monthly magazine for members. Details for 1 8c stamp. NSW 
enquiries to: Jack Buckley, 73 Dolphin St, Coogee 2034. 
Tel (02) 665 1639.

VIDEO TAPE. 2 inch, 2600 ft, on N.A.B spools. $6. V2 inch 
1800 ft, 7 inch spools $3.50. Quantity available. C.O.D 
If required. 10 metre sample postage stamp S. Dekker, P.O. 
Box 437, Gawler, S.A. 5118.

POST FREE BARGAINS. Circuit Testers $2.90 ea. 23 position 
wafer switches $2.50 ea. 12 Volt Cradle relays 2c/o con­
tacts $2.70 ea, 12 Volt underdome bells $6.70 ea Send 
18 cent stamp for full lists. Also low cost TV parts. Try us 
first, if we have it—it's a bargain. Nalco Mail Order, 1 5 Grove 
Street, Eastwood 2122.

TWO NEW DUAL TRACE CRO TUBES. Philips Type 
DHM10-93. Kept as spares for a BWD 420 Cro. $50 Each 
K. J. Cox, 31 Pell Street, Howlong, N.SW. 2640.

J.B.L. 4315 studio monitor professional speakers, as new. only 
two months old. Sell $2,000. Phone 86 8201 A.H. or write 
to: Michael Stevenson, "Attunga ", RMB 59, Harden, N.S.W 
2587.

Prices include postage unless otherwise stated.

BARGAINS
At Adrian Michell's

TELEVISION REPLACEMENTS
Rear, 139 Union Road, Surrey Hills, Vic. 

3127. Phone 89-1019
—Where the T.V. Techs. Meet.

BLACK AND WHITE T V. TRANSFORMERS 
LINE OUTPUT, VERTICAL OUTPUT, RADIO 

DETRACTORS
Many Types in our Bargain Basket. All go at $ 1.25 

SOCKETS
9 PIN PRINTED BOARD VALVE SOCKETS 5 FOR 25c 

152 EMT SOCKETS SIDE ENTRY 3 FOR $1.00 
As Importantas your Soldering Iron 
Technical Information from Philips 

PHILIPS GENERAL CATALOGUE FOR 1977 $4.00 
BUILDING HI Fl SPEAKER SYSTEMS $2.50

RESISTORS AND CAPACITORS. Resistors all E12 values 
% watt carbon film. 10 ohm to 1 meg 2 cents each I.R.H 
GL 16 or GLP. V2 watt Metal glaze 10 ohm — 470k 3 cents 
each or 2.5 cents over 250. 1 watt 1 ohm to 1k 6 cents 
each or 5 cents over 100 PACKS STANDARD PACK contains 
5 each of E12 values in ranges shown. COMPUTER PACK 
contains quantities based on general usage. V2 watt 285 
resistors $7.00. 'A watt 305 resistors $5.90. CAPACITORS 
ELECTROLYTICS single ended uprights. Mfd 35 v.w 1,2.2, 
3.3, 4.7, 10, 22, 10 cents each. 33.47, 15 cents. 25 v.w. 
100 16 cents each. 220 25 cents each. 470 35 cents. 
Polyester Greencaps 100 v.w. .001, .0022, .0033, .0047. 
0056, .0068, 7 cents each .01, .022, .033, 047, .056, 
.068, .082, 10 cents each. .1, .22, 13 cents each. Poly 
Pack 5 cents of these values $6.00. 75 capacitors. Other 
components see E.A. June, 1976. All components brand 
new from manufacturers or agents. Each value of component 
individually packed. Post and packing included in all orders 
over $6.50. For orders less than $6.50 add 40 cents for 
post and packing. 5% discount on orders over $35.00. 10% 
discount on orders over $75.00. Send orders to RAM ELEC­
TRONICS, 575 Sydney Road, Seaforth, N.S.W. 2092. 
Please send cheque or money order.

EARLY RADIO SETS. No. 19 P.S.V. $55, AR7. Comm. Rx 
4 P.S.V. $55 ART 13 TX. P.S.V. $120. C Muir (02) 
52 4677.

GENUINE DISCOUNTS off many well known products includ­
ing watches, calculators, CB radios and service aids. Send 
18 cent stamp for full lists. Also we have many low cost 
B&W television parts so try us first for a real bargain. Nalco, 
1 5 Grove Street, Eastwood 2122.

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 2cm x 1 
col rated at $11 per col cm.
CLASSIFIED RATES $2 per line per 
insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, ELEC­
TRONICS Australia, Box 162, 
Beaconsfield 2014.
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TIME CLOCKS 
SANGAMO

LESS 
DAY OMIT 

DEVICE 
$13.50
WITH 

DAY OMIT 
DEVICE 
$16.00

240V 50 cs 
15A Contacts

Used tested and guaranteed 
PACK & POST N.S.W. $2.00 

Vic. & Qld. $2.50, W.A. $3.00

CLOCK DISPOSAL CO.
P.O. Box 147

LINDFIELD, N.S.W. 2070

FIGAROTGS
GAS SENSORS

TYPES 812 and 813

Check EA May issue for details or 
contact us for free data.

DIGITRON ENGINEERING
16 Coveney Street, Bexley, 2207 

Phone: (02) 50-4361

TRANSISTORS

tn

WO4 1A
PD8 2A
SC141D 6A
MAC11-6 6A

400V BRIDGE 0
800V BRIDGE 0
400V THYRISTOR 0
400V THYRISTOR 0

$1.20
$1.60
$1.20
$1.20

FOR 
FOR 
FOR 
FOR

$ 2.00 
$ 3.00 
$ 2,00 
$ 2.00

FERGUSON PRINTED CIRCUIT BOARD 
MOUNTING TRANSFORMERS

SPECIFICATION OF STOCK RANGE
Type No.
PL6/5VA 
PL9/5VA 
PL12/5VA 
PL15/5VA 
PL18/5VA 
PL24/5VA 
PL30/5VA

Series Connections
6 volts at 0.83 amp
9 volts at 0.56 amp

1 2 volts at 0.42 amp
1 5 volts at 0.33 amp
1 8voltsat0.28amp 
24 volts at 0.21 amp 
30voltsat0.1 7 amp

DIMENSIONS

Parallel Connections
3 volts at 1.67 amp

4.5 volts at 1.11 amp
6 volts at 0.83 amp

7.5 voltsatO.67 amp
9 volts at 0.56 amp

1 2 voltsat0.42 amp
1 5voltsat0.33amp

tn

5

55 mm

W = 42 mm

H = 34 mm

The pins are centred to multiples of 
a 0.1 inch P.C. Grid. Secondary , 
terminals are spaced 0.2"— 0.4"— 
0.2". Primary terminals are spaced 
0.8", spacing between primary and 
secondary is 1.7". tn

AD 161 
AD 162 
AFZ 12 
ASZ 18 
BC 309 
BC 350 
BFY 50 
BFY 51 
BFY 90 
BF 337 
SE7055 
TIP3055 
2N2904 
2N2904A 
2N3566 
2N3568 
2N3638 
2N4355

$1.60 
$1.60

65c 
$2.20
/ 9c

’• 40c 
$1.20

80c
55c
80c
36c
36c
36c
45c
30c

EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH 
EACH

OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR

FOR 
FOR 
FOR 
FOR 
MR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
EUR 
FOR 
FOR

$ 3.00 
$ 3.00 
$ 1.00 
$ 4.00 
$ 1.00 
$ 1.00 
$ 1.00 
$ 1.00 
$ 2.00

$ 1.00

$ 1.00
$ 1.00
$ 1.00
$ 1.00
$ 1.00
$ 1.00

RC 350
PNP GENERAL PURPOSE SMALL SIGNAL. 40 V. 100 mA.
1 WATT DISSIPATION AT 25 DEGREES CASE TEMP. DC 
CURRENT GAIN OF 40 TO 400. LOW SATURATION VOLTS 
fT OF 200 MHz AT 20mA. MADE BY MOTOROLA.

8c EACH, 15 FOR $1.00, 100 FOR $6.00 AND 
$25.00 FOR 500.

ONLY

ZENERS
400mW ZENERS IN THE FOLLOWING VALUES

12V, 22V, 24V, 27V, 30V,

18c EACH OR FOR $ 1.00

500mW ZENERS, MOTOROLA BRAND :

8.2V, 12V, 30V, 100 FOR $10.00

SE 7055
NPN HIGH VOLTAGE VIDEO OUTPUT TRANSISTOR, 220V.
MAXIMUM DISSIPATION OF 7 WATT AT A CASE TEMP, 
25 DEGREES. DC CURRENT GAIN OF 20 TO 75. fT 
40 TO 50 MHz. MANUFACTURED BY FAIRCHILD.

OF 
OF

55c EACH, 10 FOR $5.00, 100 FOR $40.00 AND ONLY 
$90.00 FOR 300.

VARIATIONS AND FEATURES
Double insulated, plastic enclosed, designed to comply with relevant clauses of Australian Stan­
dard Codes and Telecom Australia Specifications.
If required, quick connect terminals enable mains voltages to be kept clear of P C. Board.
May be supplied without plastic enclosure, if size is significant, which reduces dimensions to 
H = 30 mm, W = 38 mm and L = 51 mm.
Variation in volts from No Load to Full Load (5VA) is approximately 1 5%.
The transformers may be loaded to 7VA with an extrapolation of regulation.
Provision is made for five pin terminals and two quick connect terminals at each end, suitable 
combinations may be manufactured to order.
Plastic mounting lugs enable transformers with quick connect terminals to be fitted to metal 
chassis

Available from ELECTRICAL WHOLESALERS

Manufactured by:

FERGUSON TRANSFORMERS 
P/L

Head Office: 331 High Street. 
Chatswood, NSW 2067. 

Phone (02) 407-0261 — Telex: AA25728. 
Branches & Agents in other states

tn

PC BOARD
PC64 6"x 4" LAMINATE
PC82 APPROX.

e 45c OR
e 35C OR

10 FOR $ 4.00
10 FOR $ 3.00

POLYCARBONATE KITS AND PARTS
.082

.047

loov EACH OR 10 FOR $ 1.00

BOARDS FOR ALL PROJECTS ARE AVAILABLE, PRICES AS 
FOLLOWS FOR EACH BOARD :
SINGLE LAMINATE
SINGLE FIBREGLASS
DOUBLE FIBREGLASS

90ç 
$1.20 
$1.80

6«
8C

12C

PER SQUARE INCH 
PER SQUARE INCH
PER SQUARE INCH

BOARDS TO YOUR OWN POSITIVE OR NEGATIVE ARTWORK 
AVAILABLE AT THE SAME COST PROVIDED ARTWORK IS 
SUITABLE FOR PHOTOGRAPHY.

TAG TANTS •

47
68
100

uF 
uF 
nF 
uF 
uF

35V 
10V
6V 
3V
3V

25c

25c
25c

EACH 
EACH 
EACH 
EACH 
EACH

OR 5 FOR
OR 5 FOR
OR 5 FOR
OR 5 FOR
OR 5 FOR

$ 1.00
$ 1.00
$ 1.00
$ 1.00
$ 1.00

POLYSTYRENE
120
270
470
8.0

PF
15c

.33

.56

.56

uF

100 V 
100 V 
100V
100 V
100 V

12c 
12C 
12c
12c 
12c

EACH 
EACH 
EACH 
EACH 
EACH

OR
OR 
OR
OR
OR

10
10

FOR
FOR
FOR
FOR
FOR

$ 1.00
$ 1.00
$ 1.00
$ 1.00
$ 1.00

MAY EA
27 MHz. PREAMPLIFIER KIT

77pre5 board

DIGITAL QUARTZ CLOCK MA1002B

uF 250V 
250V

12c
12c

EACH 
EACH

OR
OR

10
10

FOR
FOR

$ 1.00
$ 1.00

GAS ANALYSER MARINE KIT
AUTO KIT

.0047 uF 20c

EACH 
EACH 
EACH 
EACH 
EACH

OR 
OR 
OR 
OR 
OR

10
10
10
10

FOR 
FOR 
FOR 
FOR 
FOR

$ 1.00
$ 1.00
$ 1.00
$ 1.00
$ 1.00

uF 
uF

100 V 
250V

25c
55«

EACH
EACH

OR 
OR

FOR 
FOR

$ 1.00
$ 1.00

PORTABLE KIT 
812 TGS 
813 TGS

$19.50
$ 1.50

$37.50

$27.50 
$27.50 
$17.50 
$10.50 
$10.50

CAPACITORS
PIGTAIL TYPE
22
22
100
220
220
470
470

uF 
uF 
uF

1000 uF
2500 uF
2500 uF
3300 uF

50V 
63V 
50V
25V 
50V 
25V
63V 
50V 
25V
35V 
16V

20c 
30C 
30c 
30c 
40c 
49c 
65C 
49c

EACH 
UÍC8 
EACH 
EACH 
EACH
K*C8 
EACH 
EACH 
bacs 
EACH
EACH

OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR

10
10

FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

PC BOARD TYPE
22

330
470

uF 
uF

1000 uF

50V 
50V 
50V
50V 
35V

!5C „ 
30c fl 
30c 7 
40c

KAdH 
BACH
EACH 
EACH 
EACH

OR 
OR 
OR 
OR 
OR

10 MR
FOR 
FOR 
FOR 
FOR

1.00
1.00
1.00
1.00
1.00

HARDWARE
RTTY MODULATOR KIT (NO CASE) 

LM39OO 
77tty6 board

$ 7.50
$ 1.25
$ 1.50

PC15 
PSI
RN1
B21
MSI 
K10
DS2 
DP 2 
RCA5
RCA6 
PN216 
FH1
ALS 
PPT 
TCI 20

15 WAY,.15"PCB CONN. 
ROCKER SWITCH SPST 
240V NEON PUSH FIT 
6.3V BEZEL,RED & GREEN 
MICROSWITCH SPDT 
ASSORTED PLASTIC KNOBS 
2PIN DIN SOCKETS 
2PIN DIN PLUGS 
5 WAY RCA SOCKETS 
6WAY RCA SOCKETS 
9V BATTERY SNAP
3AG PANEL FUSEHOLDER 
240V,3A SPST AL.TOGGLE 
PMG TOGGLE 4PDT MOM. 
12-120PF TRIMMER

30c 
30c 
30c 
30c 
50c 
25c 
35c

60c 
60c 
12c 
60c 
35C 
50«

10
10

10
10

for $1.00 
for $1.00 
for $1.00 
for $1.00 
for $1.00 
for $2.00 
for $2.00 
for $2.00

for $1.00

for $5.00
for $1.00
for $1.00
for $1.00

POTENTIOMETER
10K
20K

IM

470K 
25K 
50K

100K 
50K 
50K

470K

LINEAR 30nm 
LINEAR 30mm 
LoG 30mm 
LINEAR 45mm 
LOG ROTARY 
DUAL LINEAR 
DUAL LINEAR 
DUAL LINEAR 
DUAL LOG 
DUAL LOG TAP 
DUAL LINEAR

$1.00 
$1.00 
$1.00 
$1.00 
$1.00

$1.00 
$1.00 
•1.00 
$1.00
$1.00

OPTO - electronics
FN 300
FN 307
FND500
FND507

0.3 inch
0.3 Inch
0.5 inch
0.5 inch

COMMON CATHODE 
COMMON ANODE 
COMMON CATHODE 
COMMON ANODE $1.95

WE REGRET THAT IT IS SOMETIMES NECESSARY TO ALTER PRICES WITHOUT NOTICE

Elaalr Elias
Supply Sardas 179 VICTORIA ST., KINGS CROSS N.S.W. 2011

MINISCAMP
77up5 board 
SPDT toggle
DPDT toggle

JUNE EA
TUNABLE RF PREAMPLIFIER KIT 

77pre5 board

DUAL REGULATED SUPPLY KIT 
LM340T-5 
LM320T-12

760 LARGE MOS KEYER KIT "C" 
MOS KEYER KIT 

77eo5 board 
4016 
4024

LARGER MINISCAMP EXTENSION 
77up6 board

JULY EA
10 GHz. RADAR BURGLAR ALARM KIT 

CL8963 Module
77b7 board

DWELL METER KIT 
LM2917N 
77d7 board

DIGITAL LOGIC TRAINER KIT (NO CASE) 
77dlt7 4 front

RTTY REGENERATOR AND SPEED CONV. KIT
S1883 IC
77tty7 board 
power supply

POSTAL ADDRESS s

BKX ELECTRONICS SUPPLY SERVICE, 
PO BOX 787, POTTS POINT, 
SYDNEY, 2011.

MAIL ORDER.................. > 
PACK AND POST.............  
TELEPHONE ENQUIRIES,

.MINIMUM.

3.50

1.40

$27.50
$ 1.50

$27.50

2.25
72c

1.12

2.20

$ 69.50 
enquire 
$ 1.60

21.50

1.20

49.50

27.50
12.50
1.80

$8.00.
.FREE IN AUSTRALIA.
.........(02) 358 2420.



Electronics is going digital. 
This book can help YOU go 
right along with it:
Electronic equipment now plays an important role in 
almost every field of human endeavour. And every day, 
■nore and more electronic equipment is "going digital". 
Even professional engineers and technicians find it hard 
to keep pace. In order to understand new developments, 
you need a good grounding in basic digital concepts, 
and An Introduction to Digital Electronics can give you 
that grounding. Tens of thousands of 
people—engineers, technicians, studentsand 
hobbyists—have used the first two editions of this book 
to find out what the digital revolution is all about. The 
new third edition has been fully rewritten and updated, 
to make it of even greater value. The author is 
Jamieson Rowe, Editor of "Electronics Australia" 
magazine, a qualified engineer and experienced 
technical writer.

'I

You don't need any previous knowledge of 
digital electronics—the book starts you right 
from scratch, and covers all of the basic 
concepts you need.

PRICE $3.00
Available from newsagents, bookstores, 
electronic suppliers and also from 
"Electronics Australia", Box 163, P.O. 
Beaconsfield 2014. (Post and packing 60c).

Here are the chapter headings
1. Signals, circuits and logic

tí

2.
3.
4.
5.
6.

Basic logic elements 
Logic circuit "families" 
Logic convention and laws 
Logic design: theory 
Logic design: practice

7. Numbers, data & codes
8. The flipflop family
9. Flipflops in registers

SUBSCRIPTION SERVICE
ELECTROniCS

Hustralio
Subscription Rates
SA 17.00 per year 
within Australia.
$A20.00 per year 
elsewhere.

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance, to Electronics Australia Subscription 
Dept. .John Fairfax & Sons Ltd, G PO Box 506, Sydney, 2001. Subscription will start with first available 
issue.

Name..............................................................................................................................

Address................................................................................................................

Postcode................................ Enclosed is......................for............................years

$3.00

10 . Flipflops in counters
1 1. Encoding and decoding
1 2. Basic readout devices
13. Multiplexing
14. Binary arithmetic
1 5. Arithmetic circuits
16 . Timing & control 
Glossary of terms
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WHY YOUR NEXT CASSETTE 
SHOULD BE A MAXELL UD

3
 THE SHELL — Even the best tape 
can get mangled in a poorly 
constructed shell. That’s why 
Maxell protects its tape with a 

precisely constructed shell, made of 
lasting heavy-duty plastic.

No fixed guide posts are used. Instead 
Maxell uses nylon rollers on 

stainless steel pins thus elimi­
nating the major cause of 
skipping, jumping and 

unwinding.
A tough teflon (not waxed paper) 

slip sheet keeps the tape pack tight 
and flat. No more bent or nicked tape to 
ruin your recording.
Maxell doesn’t use a 
welded seal, but puts the i 
cassette together with pre­
cision screws. Result — 
Maxell doesn’t jam. I__________

I ULTRA-DYNAMIC I

1
THE RESEARCH — More than 
twenty years ago, Maxell produced 
their first reel of magnetic tape. At 
that time, Maxell made a com­

mitment to produce and sell only the finest 
magnetic products their technology could 
create.
That commitment still stands today.

4
 THE LEADER — A leader tape 
that has a four function purpose,
a) Non-abrasive head cleaning 

leader (cleans recording head 
for 5 secs.).

b) 5 second cueing line (recording 
function starts 5 seconds after the line 
appears).

c) Arrows indicating direction of tape 
travel.

d) A/B side mark (indicates which side is 
ready for play).

2
 THE TAPE — This continuous 
research has lead to the develop­
ment of the Maxell UD (ultra 
dynamic) cassette. A tape that has 

a coating of super-fine PX gamma ferric 
oxide particles with an extra smooth 
mirror-finish surface.
All of this adds up to high output, low 
noise, distortion free performance and a 
dynamic range equaling that of open reel 
tapes.

Now you know why your next cassette 
should be a Maxell UD (ultra dynamic).

maxell.

The sound expert's cassette UD available in C60. C90 and Cl 20
Distributed by Hagemeyer (Australasia) B.V. Branches in all States
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Our power 
is your glory.

I JT-V71

J

■
!È JA-S71

Our Taners
Our new range of tuners is built with the same 
attention to detail to afford more listener 
satisfaction. We weren’t satisfied with the 
general market standard, and it was only by 
doing a complete re-appraisal of the two main 
tuner functions that today we can offer you the 
best in AM/FM. Each tuner is built to deliver 
entire state-of-the-art high fidelity performance, 
and tuning accuracy, to afford you stable and 
errorless station selection.
JT-V71 tuner (to match JA-S71 amp.) Sensitivity 
—1.8 microvolt (IHF); Signal to noise ratio — 
75dB; Selectivity — 75dB. Also available: 
JT-V31 (to match JA-S11 and JA-S31).

JVC
the right choice

Our Amplifiers
Today’s sound requirements demand high power 
at low distortion. And the new JVC lineup is no 
disappointment in this respect. Featuring 
extremely high quality transient response, very 
large plus-minus dual power supplies, large 
capacitors and large transformers, and the 
exclusive JVC tripple-power-protection.
RMS output power — min. 80w. per channel; 
THD — less than 0.1%; Signal to noise ratio — 
lOOdB; Power band width — 10Hz to 100kHz. 
Also available: JA-S11 (30 watts RMS per 
channel) and JA-S31 (40 watts RMS per 
channel).

For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033.


	ELECTROIIICS

	Australia

	Give your Hi-Fi rig ' Live Sound Appeal'

	Add a Sony mike and go * Discoi

	Research makes the difference.



	Editorial

	Viewpoint

	The microcomputers are coming!

	. . . and it's mail order 100,000!

	More on medical lasers

	Long-life calculator batteries


	Bell working on new

	solar cells


	Electronics is where it’s all happening

	if you’re into it you’ve got it made!

	ICS Home Study ...your passport to success in life!



	Solar power from the oceans

	by GEORGE HABER,


	AUDIO TESTING

	s2oo...

	S250..„

	$3oo...

	DICK SMITH ELECTRONICS GROUP

	Solar power from the oceans


	DICE—Latest TV

	Standards Converter

	Montreux Award for DICE Engineer



	$2955

	MERCANTILE CREDITS


	US TV MARKET

	by GENE GREGORY

	Zenith versus the world...

	Overseas Concern

	Uncertainty is Costly

	Major Adjustments

	The battle for the US TV market. . .

	p

	a basic library for electronics enthusiasts



	Introducing Stanton's new 881S Cartridge the Professional calibration standard

	Technics


	Stotts £

	Uncompromised stereo/quadriphony -Undeniably Shure.


	Rely on Lenco,

	if you can’t be at the concert hall.

	The Lenco R50

	FM sensitivity: 1.8 mV.

	Stereo separation: 40 dB.

	Weight: 13 Kg.


	The Lenco C2003

	The Lenco L-833DD



	PHQTIMPQRT

	WHY TAKE RISKS ? Buy from DICK SMITH TheCB EXPERT!

	ÏSBÏM

	This unit was


	*310.00 Q7Q

	DICK S PRICE ONLY > ZI


	501

	WHITE KNIGHT-TOP LOADED

	TOP LOADED — they work as effectively as they look: FANTASTIC!

	. $29.50

	$29.00








	(B StEHE

	18-channel rigs are on the way!

	CB Questions and Answers

	Q: Could I use a 75-ohm line matched to a 75-ohm antenna?


	CB! op*

	RADIO!


	CITIZENS BAND ANTENNAS

	QUALITY SCALAR ANTENNAS ARE DESIGNED AND MANUFACTURED IN AUSTRALIA

	MOBILE,MARINE,

	BASE STATION

	SCALAR INDUSTRIES PTY. LTD

	18 SHELLEY AVENUE, KILSYTH, VICTORIA, 3137.


	ELECTRO CRAFT PTY. LTD.

	TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMEJNT AND ACCESSORIES WHOLESALE, TRADE AND RETAIL SUPPLIED.


	Putting in a Plug for TV.

	ELECTROPAK PS352

	SIDEBAND 4 PS353

	SIDE E 1BHWP1 For CB

	entry.



	Lafayette)) 27MHz

	CB Powermate with overload protection

	by LEO SIMPSON

	Bfey a e F



	Lafayette))

	94 ST. KILDA RD., ST. KILDA Victoria 3182. Tel. 94 6036

	DELTA BASE CB RADIO

	CB POWERMATE (WITH PROTECTION)

	697 CENTRE RD., EASTBENTLEIGH,

	VIC.

	TRADE ENQUIRIES ONLY


	OPEN 7 DAYS


	Australian made

	coax connectors


	The General Electric Recharge Battery System.

	Mini Charger


	Build your own

	laser!

	by GREG SWAIN

	available from

	LASER ELECTRONICS PTY. LTD.

	This time we go portable with a 12V D.C. Laser.


	LASER ELECTRONICS PTY. LTD.

	these complete evaluation kits.

	Stereo Level Indicator

	by LEO SIMPSON


	A wide range capacitance meter

	AUSTRALIA'S

	FIRST

	BYTE SHOP

	$315oo

	UNIMAT LATHE

	mixer (WHAT'S THIS?! VU VALUE

	i H 50

	^190




	Heathkit CM-1073

	Tune-up Meter

	^PRECISION

	PENNYWISE PERIPHERALS

	ELECTRONICS AUSTRALIA

	J.R. COMPONENTS


	With these two

	there is scarcely a radio service job you couldn’t handle

	Philips PM 6456 FM stereo generator

	Philips PM 5324 RF signal generator


	PHILIPS

	Simple signal generator for RF and audio work

	Here’s all you need to order 3-terminal IC voltage regulators

	Cut it out, hang it up

	It’ll save you lots of time

	BASIC ELECTRONICS

	One-touch diode tester

	Variable band-pass filter

	Colour TV thief trap

	Economy suggestion for Mini Scamp

	Low-cost replacements for

	869 GEORGE STREET. SYDNEY 2000 PHONE 211 0816, 211 0191

	NORTH

	SOUTH

	EAST

	WEST






	Are you aware??

	16 GERTRUDE STREET, ARNCLIFFE


	ASCII

	Character Generator

	RALMAR INTRODUCES -GOLDIES

	IN THIS SERIES

	RALMAR AGENCIES PTY. LTD.

	ASCII CHARACTER GENERATOR

	1 K RAM. STICKS

	4 K RAM

	ON S100 BUSS

	$100.00


	MINISCAMPS: AN

	IDEAL STARTING POINT

	$79S0

	$39.50

	$22.50
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	ROMs & PROMs

	EESs Test Instruments

	★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★

	Kit IM-48 	$46.00

	Heathkit Stereo FM Generator


	★★★★★★★★★★★★★★★★

	Heathkit High-accuracy FET/ Transistor Tester




	TECHNICS PRESENTS ITS CREDENTIALS.

	Technics

	hi-fi


	$2450

	60c

	; s125“:

	AM-FM RADIO & CASSETTE PLAYER

	$69

	INCREDIBLE $1.75

	DATA FROM « DICK

	INTRODUCTION TO MICROCOMPUTERS



	Four programs for our baby

	by PERRY BROWN

	NIM

	MATHS DEMONSTRATION


	This book will help you find out what the revolution is all about:



	National's low cost

	PACE development system

	★ ★ ★

	★	★ ★

	★	★ ★

	Buy your copy now of the "ELECTRONICS Australia"

	P.O. Box 110, Albion, Brisbane, Australia 4010.

	★ ★ ★

	★ ★ ★


	AUDITEC POWER 25-250 WATTS

	SPECIAL CLOCK TIMERS

	THE LIGHTER SIDE

	GREAT TENORS OF TODAY. Stereo, HMV OASD-3302.

	IZITSO. Cat Stevens. Island L 36121. Festival release.


	$16.50

	A LITTLE BIT OF IRISH. Hal Carter and his Dance Band. Festival 35843.

	¥ * *

	¥ ¥ ¥

	★ ★ ★

	20 GOLDEN HITS. Webb Pierce. SSS L 35895. Festival release.

	* * *


	★ ★ ★


	Data acquisition system prints bar graphs

	Quartz Hour Meter from Wetzer

	Right-angle DIP switches

	Serviceman—from p78




	British amateur gear

	DESIGN-MATE 1 CIRCUIT DESIGNER

	EX STOCK

	Sanwa precision circuit testers-


	sanuia

	REMEMBRANCE DAY CONTEST

	WIRELESS INSTITUTE NEWS

	RADIO CLUB NEWS

	MULTIDIGIT DISPLAYS/COUNTERS

	COUNTER KITS

	CK10;

	CK20;

	PARAMOUNT ELECTRONIC SERVICES

	$185*

	REPEATER NEWS


	NSW 2207 587 3491

	LIBYA USES 500kW

	FEBA POWER RESTRICTION

	VATICAN EXTENDS SCHEDULE

	CLANDESTINE STATION CLOSES

	HCJB SCHEDULE

	WORLD RADIO CLUB

	LISTENING BRIEFS

	EUROPE

	AFRICA

	PACIFIC

	AMERICAS

	OUR MOTTO CHEAPEST IN TOWN


	E.A. VIDEO DATA TERMINAL CASES MINI-SCAMP

	11 COWPER STREET GRANVILLE N.S.W.2142

	PHONE 637 8736 (S.T.D. 02)



	LANTHUR

	ELECTRONICS

	FOR SALE

	BARGAINS


	TIME CLOCKS SANGAMO

	GAS SENSORS

	FERGUSON TRANSFORMERS P/L

	PRICE $3.00
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