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Light pipes replace Simple SSB
‘phone cables generator project

“Touch-throw’ How to build
dice to bt;ild quad antennas




A new dynamic generation of
Maxell tapes.

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

Take our high level (CrO2) position tape — the UD-XL IL.
Maxell engineers have succeeded in expanding its dynamic range in the
middle-low frequency range by 1 dB, while also pushing its sensitivity
by 1 dB in the high frequency range. Then look at our normal position
UD-XL I, UD and LN tapes — our engineers expanded the dynamic range
at all frequency points, while also boosting output in the high frequency
range. The new dynamic range, of course, allows for better music
reproduction even for LN-type tapes.

On the UD-XL I and 1I, we also added an exclusive shell
stabilizer for significantly improved tape running and track positioning.

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

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 usec. EQ)
UD-XL T: High level position (High level bias/70 usec. EQ)
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For details on all Maxell Recording Tape writ;o Available time length UD-XL I: 60, 90 min./ UD-XL Ii: 60, 90 min.
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min.

Distributed by...
HAGEMEVER maxeill.

simply excellent
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HOW SOON before videophones are practical? The only thing
holding them up, it seems, is the cable required to conduct the
signals from subscriber to subscriber. That's where our lead feature
comes in. Optical fibre “light pipes’ will be the common communi-
cations cable of the future, replacing today's telephone and coaxial
cables. 1f you'd like to dabble in communications right now, then
see what challenge there is in shortwave DX listening on page 25, or
if you'd like to get into some hard copy, then Get going on radio
teletype — page 40.

Equipment for the communications hobbyist is getting ever more
sophisticated, but that doesn’t mean it's not easy to drive. We've
reviewed two transceivers and a receiver, commencing page 74.

Amongst five great projects this month we have an electronic
dice, the Dinkydie!, and a Light Wand that should be popular with
campers and motorists.

For the hi-fi buff we have reviewed a stunning new power amp,
the Accuphase E303, featuring MOSFET devices in the output stage.
For more information on MOSFETs we have an article for you on
page 120. We also have a review on a valve amplifier. A valve
amplifier! Don’t laugh, turn to page 116 — they still have something
to offer.

The Texas !nstruments ‘Umiversity Module’, TM990/189 is a
powerful little 16-bit microcomputer. Silicon Valley kindly supplied
one for review and you can read all about it on page 152,

Another solid month’s reading — | won’t hold you back any
longer!

Roger Harrison, Editor

fep ffan”

Registered for posting as a publication —
Category 8
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Electronics Today International is published by Modern Magazines (Hold-
ings) Ltd, 15 Boundary St, Rushcutters Bay, NSW 2011. It is printed (in
1979) by Wilke & Co, Browns Rd, Clayton, Victoria and distributed by
Australian Consolidated Press. Recommended retail price only.

ETI subscriptions cost $19.00 per year (inc. postage) within Australia.
Cost elsewhere is $24.50 (inc. postage — surface mail). Airmail rates on
application.

Photostats are available of any article ever published by ETI. We charge
aflat $2.00, regardless of page quantity, from any one issue of ETI. Thus, if
the article is in three issues the costis $6.00. Send orders to the address
below. The charge includes postage.

Back issues: cost $1.40 each plus 45 cents post and packing. We can
supply only the following issues:

1976: Nov Dec

1977: April May June July Aug Sept Oct Nov Dec

1978: Jan Feb Mar April May June July Aug Sept Oct Nov Dec

1979: all to date

Binders available for $4.50 plus 90 cents post NSW, $2.other states.
Orders to: Subscriptions Department, ETI 3rd Floor,

15 Boundary Street, RUSHCUTTERS BAY, 2011 NSW

READER ENQUIRIES

By Mail: There is no charge for replies but a foolscap-size stamped
addressed envelope must be enclosed. Queries relating to projects can
only be answered if related to the item as published. We cannot advise on
modifications to projects, other than errata or addenda, nor if a project has
been modified or if components are otherwise than specified. We try to
answer letters as soon as possible. Difficult questions may take time to
answer.

By phone: We can only answer readers technical enquiries by telephone
after 4 pm. In enquiring by telephone about back issues or photostats,
please ask for the “Subscriptions Department”. 33-4282

MICROFILM

Microfiche editions of this publication are available by annuaksubscription
from Microfiche Systems Pty Ltd, PO Box 188, North Sydney, NSW 2060.

COPYRIGHT

The contents of Electronics Today International and associated publications is fully pro-
tected by the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed circuit boards. Although any form of reproduction is a breach of copyright, we are not
concerned about individuals constructing projects for their own private use, nor by pop
groups (for example) constructing one or more items for use in connection with their
performances.

Commercial organisations should note that no project or part project described in
Electronics Today International or associated publications may be offered for sale, or sold, in
substantially or fully assembled form, unless a licence has been specifically obtained so to do
from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders.

Liability:

Comments and test results on equipment reviewed refer to the particular item submitted for
review and may not necessarily pertain to other units of the same make or model number.
Whilst every effort has been made to ensure that ajl constructional projects referred to in this
edition will operate as indicated efficlently and properly and that all necessary components to
manufacture the same will be available no responsibility whatsoever is accepted in respect of
the failure for any reason at all of the project to operate effectively or at all whether due to any
fault in design or otherwise and no responsibility is accepted for the failure to obtain any
components parts in respect of any such project. Further, no responsibility is accepted in
respect of any injury or damage caused by any fault in the design of any such project as
aforesaid.




SEALED,RECHARGEABLE,
MAINTENANCE-FREE BATTERIES...
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Internationally accepted YUASA BRAND batteries have such features as —
© no maintenance, never need topping up @ unspillable, may be charged/discharged in any position ® wide
range of capacities.

SEALED NICKEL CADMIUM ) SEALED NICKEL CADMIUM SEALED LEAD CALCIUM
BUTTON CELLS | SINTERED PLATE CELLS ﬁ BATTERIES

« Various types available for — « Various types available for — Long life, 1200 cycles or 5 years float
Standard rate discharge High temperature operation, service life possible
High rate discharge Rapid recharging, Self resealing gas release safely
Trickle charge High rate discharge venting system
« Large range, 1.25 cells available in . Self resealing gas release safety May be continuously cycled or float
single or multi cell stacks from venting system charged
10 MAH to 500 MAH . Large range 1.25 volt cells from May be charged and discharged
+ May be charged and discharged 140 MAH to 3500 MAH over a wide temperature range
over a wide temperature range . ‘AA’,'C’ and ‘D’ sizes available Long shelt life, capable of prolonged
open circuit standing
Large range —
6 volts from 1.2 A.H. to 10 A.H.
12 volts from 1.9 A.H.to 20 A.H.

ADDRESS ALL ENQUIRIES TO:

New South Wales: LE.I. Pty. Ltd. 109 Alexander Street Crows Nest, 2065 Phone: 4382722, 4382932

Victoria: |.E.I. Pty. Ltd. 29 Stafford Street Huntingdale, 3166 Phone: 544 8411

Queensland: Bob McKnight (Trading) 23 O'Connell Terrace Bowen Hills, 4006 Phone: 52 7600

Western Australia: R.E Datodi & Associates 16 Prowse Street West Perth, 6005 Phone: 321 4429

South Australia: Aquavia Controls Pty. Ltd. 61A Baden Terrace O'Sullivans Beach, 5166 Phone: 384 1444

Tasmania: George Harvey Electric Pty. Ltd. 76 York Street Launceston, 7250 Phone: 316533. 162-164 Argyle Street Hobart, 7000 Phone: 342233

mporTeD BY CHLORIDE cChioride Batteries Australia Limited
now the most complete range available in Australia
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Section of {he Mills Cross east-west arm — to be modified for a new telescope or‘; 843 MH2,

"

New radio telescope to
replace Mills Cross

Following a decade of intensive use, Sydney University’s Mills Cross radio telescope
at Molonglo (near Canberra) is being dismantled.

Constructed in 1962, the Mills
Cross was built to explore the
whole of the southern sky at
several radio frequencies. The
programmes originally planned
for the Mills Cross have all been
completed, along with many
others, research efforts
resuiting in a number of
significant achievements over
the years.

The original Mills Cross was a
‘transit’ telescope — objects
could only be observed for a
very short time every 24 hours
as they crossed the meridian.
Results of previous observing
programmes have all been
stored on magnetic tape and
will provide a source of scientific
data for many years to come.

The new instrument being
constructed will use the
east-west arm of the old Mills
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Cross antenna. It will be altered
to allow tracking of a fixed point
in the sky for 12 hours at a time.
The operating frequency is
being raised to 843 MHz to

provide higher angular
resolution.
The effect of the changes will

be to add together, over 12
hours, the signals received over
a small area of sky producing a
radio ‘picture’ of the area with a
sensitivity 100 times better than
obtained on a single quick
observation with the original
instrument.

The new radio telescope will
be used particularly in
extending knowledge of
physical conditions in the
Magellanic Clouds, a pair of
southern galaxies which are ten
times closer than any accessible
to northern hemisphere

astronomers but still far enough
away to require the highest
sensitivity for observing all the
structures of interest.

New colours to
stop forgeries

A method for printing truly
dichroic, iridescent colours
has been developed by a US
scientist.

Marv Oster, the inventor
of the system, spent 12 years
and US$100 000 of his own
money in developing the
system.

Companies such as US Bank
Note, RCA and MGM are in-
terested in the process, which
can be used to render printed
matter ‘un-copyable’.

As the chemical steps needed
are beyond the capabilities of
the forger, the inclusion of a
stripe of iridescent colour on a
banknote — or on a record —
would mean that it was very dif-
ficult to copy.

Oster first began using the
colours in paintings of his.
When someone suggested that
he get them reproduced by a
printer he realised the potential
of the process In aiding docu-
ment security.

The process allows the col-
ours to be applied to almost any
surface, from cloth to plastic.
Washing causes the colour to
disappear - but it returns when
the material dries.

Because the colours are dic-
hroic — red and yellow (for
example) do not merge into
orange, but stay separate —
there is no merging of retinal
response.

According to Oster, he had to
stop producing portraits for this
reason — when people saw
them they were “rattied quite
badly.”

Invalid programs may close

reactors

The American nuclear watchdog, the NRC, may close
more reactors if it finds that piping has been designed
by invalid computer programs.

In March, the NRC or-
dered five plants in the East-
em US to close because it
was unhappy about piping
design.

At present it is completing a
study to determine whether ear-
thquakes could damage exist-
ing plant.

The study was Initiated after
an anonymous phone call to the
NRC from someone who
claimed that many plants were
using a flawed design method.

Meanwhile, electricity ger-
vices in some US states may
reach a dangerously low level if
the many reactors serving those
areas remain idle.



Australian buoys help weather forecasts

Fifty Australian-built buoys set adrift in the
southern oceans over the past six months have
benefitted weather forecasting already, accord-
ing to the Minister for Science and the Environ-

ment, Senator Webster.

The buoys transmit mea-
surements on sea surface
temperature and air pressure
via a satellite systemn.

“This information was almost
unavailable previously from
these vast areas and the data
now being obtained, particularly
on the intensity of low pressure
systems, are proving of great

Lloyds bends to bugger

value to forecasters,” Senator
Webster said.

*There have been several in-
stances this year where fore-
casts have been more accurate
as a result of this new informa-
tion being available,” he said.

“In tropical areas, the main
benefit has been the more accu-
rate tracking of cyclones.”

The buoy system is part of a
world-wide meteorological re-
search programme, the ‘global
weather experiment’, where
several weather observation sys-
tems are used for the first time.

A group of 300 buoys are to
be set adrift in the southern
hemisphere oceans. Australia’s
involvernent in the project cost
$350000. Senator Webster said
US scientists were impressed
with the benefits and were exa-
mining the feasability of a simi-
lar buoy system for the northern
hemisphere.

Charles “Chris” Christopher — known previously for
his ‘bugging’ of the Chemical Bank — has managed to
sell Lioyds of London a deal which could mean the
largest loss in their 291-year history.

The idea was very simple.
He persuaded Lloyds, one of
the world’s largest insurance
companies, to provide in-
surance to computer leasing
firms which would cover him
in the event of their leases
being cancelled due to new
and better equipment ap-
pearing on the market.

On the strength of this cover,
Christopher persuaded banks
and other financial institutions

to lend his firm hundreds of mill-
ions of dollars, which he used to
buy computer equipment.

He then leased the machines
and waited.

If the users wanted to cancel
their contracts between the
fourth and seventh year, Lioyds
would make good the losses.

As of January this year, about
S $1000 million of these
policies had been taken out —
then IBM came out with their
4300 series — faster, more

powerful and cheaper than any-
thing on the market.

Meanwhile, the banks who
had loaned money to Christ-
opher were asking for repay-
ment.

Under Lloyd's policy, if a
company with a seven-year
lease cancelled for any reason
after only three or four years,
they would pay any balance
owed to the bank. As security,
they had the re-leasing rights of
the computers.

Lioyds under-writers fear that
the losses over the next few
years could run to US $500 mill-
ion.

o — =

Briefs

The Arab Organisation for In-
dustrialisation, created four
years ago to develop a pan-
Arabic electronic manufacturing
industry, was dissolved on July
1st because of Egypt's peace
with Israel.

%

Specialising in electronic
educational products for
children seems a timely ven-
ture with calculators appear-
ing in primary schools and
computers in secondary
schools. Manpower Support
Services of Sydney has
opened a retall store called
‘Microware’ to sell Texas In-
struments learning alds and
programming tools, Com-
modore PETs and related
educational software. Seems
the technological revolution
has spread to the ground
floor...

TDK have developed a ferrite
roofing tile which absorbs TV
signals — with a view to reduc-
ing ‘ghosting’ in high-rise areas.

Blue LEDs may result from re-
search being done by Slemens.
The devices would use silicon
carbide and are predicted to
have a forward voltage drop of
4V at 50 mA.

e

Electronics tests flying skills

An assembly of electronic instruments is being
used by a West Australian researcher to examine
the abilities of pilots controlling supersonic jets.

Keith Pearson, doing post
graduate research in ‘Human
Factors’ at the West Australian
Institute of Technology says,
“We're hoping to predict the fly-
ing skills of student pilots and
compare them with the subjec-
tive assessment of the instruc-
tors, and objective psychologi;
cal and aptitude tests taken
early in the selection proce-
dure.”

“We are not reproducing fly-
ing conditions. it's what we like
to call parallel processing.”

The equipment is to be instal-
led at RAAF headquarters at
Pearce in Canberra. The Gov-
ernment has provided clear-

ance for a project which Keith
Pearson hopes will eventually
lead to the development of a
technique for selecting the most
suitable applicants for pilot
training.

The equipment used in the
research project was predomi-
nently from Australian man-
ufacturer BWD Electronics.
Two function generators, a
sine/square generator, a
‘Wavemaker' and two BWD
603A ‘Mini-Labs’ were used to
generate a spot on a video sc-
reen that moves in a complex
manner which the subject at-
tempts to control.
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WATCH

Yos, tully built and tested digital wrist
watch now under $10 00, Ideal gttt
ideat tirst watch Five tunction (houts/
minutes/ seconds/day/date) with quartt
sccuracy ot X-1041

BUILT AND
TESTED!

*

UNDERS10;

*
s ONLY

1 you use mucs. you'l know how easy
1l 15 10 lose the mounting brackats Or the nuss.
ance 0 translernng mics hom stand to stand

[spting it} with standaid thread Handy!

Cat C-1264 s1 95

:AT LAST!

# After months of preparation, we finally have copies
# of our brand new ‘Australian Amatew Radio Handbook”
¥ Copres should be i the stores by the time this sppears

I3 been a iong tme coming, but the
winl was well worthwhiled

Covass just about ol the topics of
Wisast lo Australian amateurs e
dspiring smateurs What 1t is. the
ditterent types, haw to get nto it
heensing requrements. gefng started
& Wado, the diterent bands. amennas,
operating procedures. sohvng nter
ference problems. amatewr chabs, ref

-
o

LA 2 4 42 4 °2"7"2"2"%

PARTS FOR
NEW KITS

50 Hz AUDIO FILTER (See July ETI)
Printed Cireuit Board Cat H-8621 $2.50
All other item this kit normal stock hines

MICROWAVE LEAKAGE DETECTOR (See July ETI)
Printed Circuit Board Car H-8619 $1,95
Alt other itmes for this project are normal stock lines.

sonces. oK. efc oo

Newcomer or old hand. you'll
find the Dick Smwth Austsalion
Ametews Redio Handbook
velusble eddition to your

]
emateur redio library.  Cat 8:2320 s695

."“tt“"t"m'“tt“t'

NEW FROM E.T.I. —
30 AUDIO PROJECTS

Incradibly veluabie nce for
the hobbyist and enthuslast 162
pages of projects ranging from
overlosd LEDs to spectium anal-
ysers b mixers.

SEND FOR OUR

FREE

COLOUR KIT CATALOGUE
NEW SWITCHES . ‘
Two popular no;«m.ddclﬁg\l to ?‘”Q.
our large range or switches <
0 M
_ -
B e T et
more packs and get them for $2.00 gal N
Cot S-1200  pACK OF FOUR:

nes to push button
f::. 1deal tor hobby use
ar private phone systems
Remambars last number
dualled {push button a:;
instem tecall up to

a2 T L e et g

LCD s §25°
CLOCK o
MODULE

X:1039

PLAYMASTER STEREO EQUALIZER (See May €EA)
Complete kit including in: Cat K-3600 $99.50
UA4136 Quad Op Amp Cat'Z-6105 $1.95
PC Boards.(set of 3 high quelity boards] Cat H-8360 $12.95
digits)-

10N Although these
T‘:lnm wto standard
Aost phones, [po sokdenny
sequed) cusrent 'tqullm:::
o not permi them o be

thes purpese
o R Twis

WHISTLE FILTER (Ses Feb EA)
Complete kit, including instructions Cot. K-3496 $19 75

Scoop purchase! Tme AN
& date modules

tor phone tamers

lqued xtai desp.

buy drect lrom the

mporter and save

Battery included’

Incredible value

1S,
™ jusut WHERE YOU NEED IT)

ncredible fibre optc lamp places
Sght where you need R Uses standard
penhight battenes b giobe A mus! for
The *taol hox or workshop!
Cat X-1085

INTERSIL LCD EVALUATION KIT (See Feb EA)
As used i the EA digital voltmeter Cat. X-3450 $39.50

library should
be withou
a copy!

RECTANGULAR
$3.95 LEDS!
>

@ Design breadboard ®

spacings @ saze of
bosrd B0x127mm @ ideal
for project designers @
accepts 8, 14, 16, 24, 28.
36. and 40 pin DIL @ over
500 holes @ in-buift bus

Sln

H-5606

Pach of four momentary push button
typa. Four colours avedabls, red. green

AR
s

N
AR
qa

10
sl

8 x SPST swtches mounted in a

ungie OIL package Ideal tor circasts
! where parametars may need alter.
! ation ide! tor PCB mounting

g = l’\ ]\‘

X

CaS-1608 $2.75
ALSO AVAILABLE:

4 and 10-way versions of
above But you'd bettes hurry
$tocks of these ones rs limtad®
4-way Cot 51604 51,85 :
10-way Cat S-1610 5295 o

HIGH EFFICIENCY
HEAT SINK

® Thick basa @ Radisl fan design disw,
masses of h ® Idealfor projscts @ Ava

!
MOwe 19 e mm W 3422 $3.00
225mm u.3126 $8.50

HEADPHONE
MIC BOOM
SET

@ ideai for mobile
use ® CB'er

any tanscerver
All cabie & spesker
piug but no muc
plug suppliad,
C-1120

HURRY!

This could be your last

chance to obtain one of
greatest fervica sids ever
» collection of over 1800

FANTASTC

Connector
Use to connect il Your projects (\hat
LA LI (cal pro fook with these
ipherals. sman  rectangular leds
Cat P-2630 Available in red or green
s 6oLl GREEN
(Unwvarsal backshet LLRRLL R R 1TTS
available: 65¢ each
P-2682 (55¢€ each lar 10 or more)
G o o e e e e e -
o
11 Way Edge
Connector Lol
Usas the standard 2 S4mm (0.1) spacing, has 11
s 12 possible positions With keyway that can P-2812
be maved N required Place in senas for up to 110
way, Gold plated connecting pins.
WORTH OVER PACK OF 4;
$1.50 EACH! $1.00
OUR PRICE:
MAKE MONEY FROM CB!
Now that CB prices have started 1o 11 in
many peopls are not replacing their tats, but
repairing them You could cash in on the CB repaic
business All you need is the right lest gear
The CB transcaives tester
from Dick Smith. al the
additional test gear the
bie
average service technic
a0 would need to stant

-

L

{
LAST CHANCE...
This could be your last chance to build a fun-filled TV game. We're
down to our last few dozen kits - and we can't get the parts to make
more. So if you don’t want 1o miss out. get your TV game kit NOWI

10 GAME KIT - our raost popular ever!
We've sold over 1200 of these during the past 12
months! Incredible variety of games: hockey, SAVE 520
basketball. basketball solo, football, gndbali, WAS $49.50
tennis. squash. squash solo, target and target :
PLUSI many combinations of bat size, ball speeds NOW
and ball angles giving you a game you won't tire of
@ ON SCREEN SCORING @ SOUNDEFFECTS THROUGH 32 950
TV SET @ 4-WAY JOYSTICK BAT CONTROL
Cat K-3491
A DIFFERENT TV GAME: ‘STUNT CYCLE’
Enjoy all the thrills and spills of competition
without risking life and limb. Motocross, Enduro, SAVE $13.00. .
Drag and Stunt - each with two stages of skiil WAS $32.50
{pro and amateur). It's great fun for evaryone
and here’s your chance to savel Now
® ON-SCREEN SCORING @ BUILT-IN SPEAKER s 50
® PRE-ORILLED & PUNCHED FRONT PANEL 1 9
Ca1 K-3474
DICK SMITH TV GAMES ARE PERFECTLY SAFE TO DPERATE WITH
ANY TV SET: THEY SILMPLY PLUG INTD THE ANTENNA SOCKET -
AND WILL NOT HARM YOUR TV IN ANY WAY WHEN USED
ACCOROING TO THE FULL INSTRUCTIONS SUPPLIED
Listed below are the names and addresses of resellars who stock a
large range of our products,. however we cannot guarantee thet they
will have all items in stock and at the prices advertised.
A&M Electronics
78 High Street, Wodonga, Vic. Ph 244 588
Advanced Electronics
Sa The Quadrant, Launceston, Tas. Ph, 317075
5 LY Battery operated sz2 81¢11 731 78mim Brian Bambach Electronics

. Sy
il
ALGo4g
1,820 pieces:

screws, huts, washers,
etc as used in virtually alf
Oriental electronic gear.
Save hours searching for
reptacement screws

they're all here in a see~ 56 900

through case. Ca 7-5850

No serviceman should miss

out on this bargain collection:
less than 3.8¢ EACH!

REAR WINDSCREEN
WIPER KIT

Building circuits?
Hae's the greatest ad around for the
hobbyist exparimenter or designer. It's »
Bimboard - rows of connected holes
(st poke the component leads in) with 3
front panel for pots, switches aic Once
You've frished. stnp it down lor re-use!
Cat 4812

52250

GET A DOG!

A Sleeping Dog intalligent
alarm system for your car,
We're aimost out of stock
80 if you want one of the
world’s best car alarms at
the right price grab one
now — before they go

CatL-5005 S QOO0

Here'y' value A windscreen
wape kst for car by wagaon rear
wondows. for boats - for
avthing’ Easy o N

ed opecates from 12 vort
negative eacth Fit g Witie
satety now with a rea

dsaas wndow wiper fiom Dick

SUPER SPECIAL!
2114 Memory ICs — 4k static RAMSs, for the
hobbyist and experimenter at almost half
price They were selling for $14.50 o

NOW ONLY $7.90 EACH! 29306

NSW 125 York Street, SYDNEY.

Cai C-2228

INCREDIBLE
SCOOP BUY!

Famous Magnavox 3TC tweeters near half
prical Yes, these widely used speakers are
anly $2.00 eachl Stock up on these now
before stocks run out. 75mm: 8 ohm fmp

5200

AMATEUR OPERATORS:

Don't delay gerting that new Yaesu any longer. Some

models have slready run out

and prices will never

be this iow again! Get in for yours NOW!

DICK SMITH ELECTRONICS

Generates 27MHz RF for recever g AF
modulated 2TMHZ 1000M2 for audo t2stng
Checks oysial activly @ Measuses pover
Measures moduabon , SWR, ‘et strength

A«mu&mhﬂ4950

ONLY S
SAVE $10.00: Was $59.501

BUILD A LINEAR AMPLIFIER.

Came on nowices, come on. come on

This 80m Wnear bs fight up your alley. 30

watls out from 5 watts drive Easy to build
makes an ideal wraining project.

Cat K-313) 33575

Ceramc has finaily given way to modeim

No more problems with cracked porcelam, or
wotnes about drpping them!

Vety high density and ghly insulative, these
maodetn-day eg insulators are xleal for all
places you used 10 use cetemic And Inok at the

saving in prce!
60¢ ea

Ceramic
equivalent:
Car 0-5300

80¢ eachl

68 William Street. Gosford, NSW. Ph 247 246

Coastal Electronics

Unit 11, Commarcial Centre, Ford St Moruya NSW. Ph 742545
Crystal TV Rentals Pty Ltd.

66 Crystal Street, 8roken Hill NSW. Ph 6897

Elektron 2000

44 Brown Road. Broadmeadow. Newcastle NSW. Ph. 691 222.
Hutchesson's Communications

5 Elizabath St. Mt Gambier, SA. Ph 256 404

Keller Electronics,

218 Adelaide Street. Maryborough. Qid. Ph 214 559
Lismore Kitronics

Cnr Magellan St & Bruxner Hwy, Lismore NSW. Ph 214 137
MAW Electronics

48 McNamara St, Orange NSW. Ph 628 491

Power & Sound

147 Argyle Street. Traralgon, Vic. Ph. 743638

Sumner Electronies

95 Mitchell 8t. 8andigo. Vic. Ph 431 977

Sound Components

78 Brisbane St, Tamworth NSW. Ph 661 363

Advanced Electronics

Sa The Quadrant. Launceston Tas. Ph 317 075

Trilogy Electronic Supplies

40 Princes Hwy, Fairy Meadow. Wollangong NSW. Ph 831 219
Tropical TV Services

249 Fulham Rd. Vincent, Townsville Qid. Ph 791 421
Varlety Discounts

113 Horton St, Port Macquarie, NSW. Ph 835 486

@ bankcard

welcome here

Phane 290 3377 | ACT 96-98 Gladstone Street,
CHULLDRA.  Phone 642 8922 vic 399 Lonsdale Street,
GORE HILL  Phone 4395311 656 Bridge Roed,
PARRAMATTA. Phone 683 1133 [ QLD 166 Logan Road,
WOLLONGONG SA 203 Wright Street, ADELAIDE.  Phone 212 1962
WA 414 William Street, PERTH. Phone 328 6944
AT PRICES GIVEN AT TIME OF QING TO PR

: PO Box 747, CROWS NEST NSW 2065. Ph 439 §311. PACK & POST EXTRA.

SHOPS OPEN 9AM 10 5.30PM
{Seturday: Bam till 12 noon)
BRISBANE: Halt hour sarlier.
ANY TERMS OFFERED ARE TO
APPROVED APPLICANTS ONLY
RE-SELLERS OF 0ICK SMITH
PROOUCTS IN MOST AREAS OF AUSTRALIA.

FYSHWICK. Phone 80 4944
MELBOURNE. Phone 67 9834
RICHMOND. Phone 428 1614
BURANDA.  Phone 391 6233

147 Hume Highway,
162 Pacific Highway,
30 Grose Street,
263 Kelra Street,




IEWS digest

Jacoby take over
Radiometer Electronics

The Jacoby Mitchell Company has taken over representa-
tion of Radiometer Flectronics Audio and RF Measuring
Instruments from Foss Electric (Aust.) Pty Ltd.

Foss Electric’'s Managing

Director, Mr Jim Kelly,
stated that Foss are tradi-
tionally in the medical, dairy
and food industries.

He further stated that Jacoby
Mitchell are better suited to
handle the expanding range of
the Audio and RF products of
Radiometer Electronics as they
already cover the market with
other products and have the

service back-up facilities.

Foss Electric, a 40 percent
subsidiary of Radiometer Elec-
tronics, will continue to market
the clinical and analytical pro-
ducts of that Company.

The changeover is effective
immediately and enquiries can
now be addressed directly to
Jacoby Mitchell's Sydney, Mel-
boume, Adelaide and Brisbane
offices.

Hatched, matched, despatched

Brief news on new components, new outlets, mergers and

closures.
Hatched

A & R Soanar have opened a new
Branch Office in Perth at 611 Hay
Street, Jolimont W.A. 6014 (09)
381-9522. State manager is Barry
Slocum and the branch will market
the Arlec and Soanar range of pro-
ducts.

Dick Smith's ninth store to open in
his Australia-wide ‘chain’ is located
in Canberra at 96-98 Gladstone
Street, Fyshwick (062) 80-4944.

Zipping back to Perth, Dick Smith's
presence in that city is located at
414 William Street (09) 328-6944.

Matched

The components side of R.H. Cun-
ningham’s business — represent-
ing Bulgin, Eddystone and Stetna,
amongst others — will be taken over
by RIFA, well-known for their
capacitor lines. R.H. Cunningham
will concentrate on professional
sound equipment, chief amongst
their range being Sennheiser head-

phones and microphones.

Despatched

Well, not quite despatched — more
like mentioned in despatches — is
Dick Smith’s Hong Kong store. It's
been advertised for sale.

Don't say Dicky's had a disaster!
— Nope. Quite the opposite, ac-
cording to product manager Gary
Johnston. D.S. established a buying
and sales office in Hong Kong in-
cluding a retail store there to help
pay the rent. The latter's success is
holding back progress of the buying
and sales office as it takes so much
of manager, Bob Johnson's time.

The ‘resistor-starved’ marketplace
can now have large quantities of
carbon film and wirewound resis-
tors despatched to {t ex-stock, ac-
cording to A & R Soanar, now that
import licensing restrictions on
fixed resistors have been lifted.
Metal film and flameproof resistors
are also available. Chew hard you
starving people out there.

Semiconductor manuals

Five new Japanese semiconductor manuals, released
in June, will be available in Australia this month.

Suitable for servicemen work-
ing on equipment of Asian ori-
gin, such as CB radios, casset-
tes or hi-fi equipment, the five
manuals cover FETs, diodes,
linear ICs and transistors — one
being a transistor substitution
manual.

Although listings are predo-
minantly in Japanese, the En-
glish ‘subtitles’ are sufficient to
enable one to get by. The trans-
istor substitution manual covers
Sanyo, Sony, Toshiba, NEC,
Hitachi, Fujitsu, Matsushita and
Mitsubishi types.

The transistor and FET man-
uals include data tables and
package outlines. The first co¢-

ers 2SA, 2SB, 2SC and the 2SD
series while the latter covers the
2SJ series from 2SJ18 to
2SJ50, the 2SK series from
2SK11 to 2SK192 and a
number of GaAS types. Also in-
cluded in the FET manual are
the dual-gate MOS types from
3SK14 to 3SK77.

All the manuals are priced at
$9.95 each. They are obtainable
from Semiconductor Imports,
P.O. Box 43 Croydon 2132.
Pack and post charges are
$2.00 on any order.

The manuals may also be ob-
tained through Pre-Pak Elec-
tronics who are acting as sales
agents.

Switchmode transformer design

A design manual for three
basic switched-mode power
transformers — push-pull,
forward or flyback — is now
available from Philips Elec-
tronic Components and
Materials.

Each transformer design has
a separate set of nomograms.
Instructions and a typical exam-
ple are given for each nomog-
ram.

,—

electronicst

ELECTRONICS

FRANCHISE
OPPORTUNITY

For established retailers
COUNTRY AREAS

Now you can add extra profit, volume, traffic to your
store by adding a range of the famous Tandy/Radio
Shack Electronic products to your line.

A minimum investment covering inventory and start-
up costs can begin a new and exciting association
with Tandy — a leader in home entertainment and

Write or phone:
Mr. E. Epps, Franchise Manager,
Tandy Corporation,
P.O. Box 229, Rydalmere, N.S.W. 2116.
\ Phone: (02) 638 4333 '

The nomograms use EC
cores, specifically designed for
switched-mode power supplies,
and conventional P-series pot-
cores. The 31 nomograms and
61 pages of “how-to” informa-
tion are printed on durable
paper stock and bound in
loose-leaf binders. They are av-
ailable only from Philips Elec-
tronic Components & Materials,
67 Mars Road, Lane Cove. The
single copy price is $19.95.

. s

If you have a successful store, (Hardware, Photo-
graphic, Furniture, Appliance, Sporting Goods,
Toys/Hobbies, Chemist, Radio, TV, etc.) contact us now!
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"ONLY $9-40

FOR THIS COMPREHENSIVE ELECTRONIC
COMPONENTS AND ACCESSORIES LOOSE-LEAF CATALOGUE.

PHILIPS ' ® PAGES UPDATED

WITH
NEW PRODUCTS

® PRICES UPDATED
O® REPLACEMENT

PAGES
AVAILABLE

The new Electronic

_ Components Catalogue
from Philips Service is a
- comprehensive guide to
E Electronic components
: and accessories
available in Australia.

' Itis comipiled of 350
regularly updated pages
complete with an

¢ easy-to-follow,
A alphabetical index
Bt - system.
The price aiso
' includes the updating
and page replacement

services to keep you
informed of current
prices and new products
B until the current
; O ? catalogue is superceded
Service

by the next edition.

SEND IN FOR YOUR COPY TODAY. T el g e e el

Or for further enquiries, please telephone: To: Philips Central Service Division,

443 Concord Road,
Sydney 736 1233, Newcastle 61 1631, RHODES NSwW 2138
Canberra 95 0321, Melbourne 699 2731,

Hobart 28 0121, Brisbane 221 5422, Please send me [] catalogues @ $9.40 each

[ '
0 [
[ '
' [
' 0
' 7 '
Cheque/postal order for $ is enclosed.
Townsville 79 7422, Adelaide 223 4735, A ;
Perth 322 4653. ; Name:. o 5 ‘
I Position: - - e || !
' 1 1
y Company: . '
PHILIPS e
: = | Telephone: :
We want you to have the best T R L I a EDA TN

McCANN 184.0124
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THORENS - Outstanding Transcription
Turntable Technology

The precision Thorens TD115 turntable Is
one of the excellent range of Thorens
turntabies.

THE TD115 FEATURES:

* New 4 point ortho-inertial suspension

* Servo-controlled electronic belt-drive system
with DC motor 72 Pole Tacho generator

* Load comecting automatic pitch control (APC)
¢ ISOTRACK TP30 tone arm with very low
effective mass of 8 grammes  Shock-proof
jewel bearings for extremely low friction e Low
resonance tone arm tube utilising “split wave
technology"” e Friction-free velocity-sensing
electronic shut-oft e Rumble unweighted — 48
dB to Din 45539 — Rumble welghted — 68dB
to Din 45539

ALTEC
LANSING

W
A

WHARFEDALE
E70 Speakers

The Wharfedale E Serles of
speakers are exciting in design
concept, integrating beautiful
looks, classical accuracy and
high output capability.

A FEW FACTS

® Power Handling (DIN 45573) —
100 watts » Sensitivity 94 dB at 1
watt at 1 metre ® Frequency
Response 50 Hz — 18 KHz +3 dB
® Crossover Points 300 Hz & 7 KHz
at 6dB & 12dB per octave  Bass
loading — Optimised reflex
Maximally flat fourth order —
Butterworth e Dimensions — H32".
W 13%. D 14" ¢ Weight — 70 Ibs
each enclosure.

Model Nine
Speakers

A-special book-shelf speaker that's
elegant in design and outstanding
in performance.

FEATURES INCLUDE:

» Speaker Components — Low
Frequency: 12" bass driver Mid
Frequency: 6%" frame cone driver
HiIgh Frequency: 5” frame cone
driver » Crossover Frequency: 800
Hz, 7 kHz e Enclosure Type:
Vented ¢ Sensitivity: 93 d8 SPL

o Frequency Response 40 Hz to 20
kHz ¢ Long Term Broad Band
Maximum Power: 60 watts

® Finish: Hand-rubbed oiled walnut
¢ Dimensions: 26%2" Hx 172"

Wx 15” D (67.3cm Hx 44.5cm W x
38.1cm D)

Distributed by For further information please / the following

RANK AU STRALIA (O Thorens [ Altec [] Wharfedale

12 Barco Street, East Roseville Sgdney 2089. Ph. 406 5666 # 60 Rosebank Avenue, Clayton South, Victoria 3169, Ph. 541 8441
299 Montague Street, West End Brisbane. 4101. Ph. 44 2851 « 101-105 Mooringe Avenye, Camden Park, S.A. 5038. Ph. 294 6655
430 Newcastle Street, Perth 6000. Ph. 328 3933 e 120 Parry Street, Newcastle West 2302 Ph, 26 2466 » 221 Ingham Rd., Townsville 4810. Ph. 71 2937
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SUPER SCREEN PACKAGE KITS

Build your own

BIG SCREEN

MONTHLY SPECIALS

555 TIMERS 10 for $2.90
471 OP AMPS 10 for $2.90
P.C.B.’s ETI $4.70
BT 80) PGB e st s = $2.45
ETI 480 KIT OF PARTS
(including heat sink bracket)

$19.75 (100w)

$16.00 (50w)

LADIES L.C.D.
WRIST WATCH

4 functions:
o Time
¢ Month

PLANS TO BUILD BOTH MK.1 AND
MK.2 IN ONE PACKAGE DEAL

SUPER SCREEN MK1

The SELF-CONTAINED internal
TV that will utilize any transistor
portable TV (12" to 19")
CONTENTS OF PACKAGE DEAL

1 Super Screen 30" by 40" approx.

1 Super Lens

1 Front Surface Mirror 8" x 10"

o Seconds display = NI 1 S Pt Niror 143" x 207
o Full Instructions -
Attractively gift H
|
200 ..
TV NOT INCLUDED
$39.50
CAN BE VIEWED WITH LIGHTS ON
FACTS Contents avaliable
GENTS SOLAR Lens and front surface mirror supplied are separately
WRIST WATCH the same type used by Big Screen TV Super Screen.................. $62.00
) major manufacturers. GLASS LENS 3 Super Lens................... $215.00
4 functions: ELEMENT F:3. 4%'" FINEST OPTICAL Front Surface Mirror ......... $28.00
o Time FROM JAPAN. Silver Float Mirror .............$9.00

¢ Month

¢ Seconds display
o Full instructions
o Solar cells

SUPER SCREEN MK2

VI
i
2,
m
F
m
O
=
5
e,
=
1.
U

$39.50

ROD IRVING ELECTRONICS

Shop 499, High Street, Northcote. Vic. 3070.
Open: Mon-Thur 8 am-5.30 pm. Fri 8 am-8 pm. Sat
8.30 am-12.30 pm. Mail Orders: PO Box 135, North-
cote, Vic. 3070. Min $1 P&P. Send 40¢ stamp for free
condensed catalogue.

&H COLOUR RECORDERS & CAMERAS P.0.A.
SH VIDEO RECORDERS B&W $200

r

Please debit my Bankcard. | Please send Me.......c.ccooiviiimmrinieeeiinincion " = ; |
| Totalling$.... |
| Bankcard No. |

BANKCARD NO... | ot ot |

.............. Expiry date ....
EXPIRY DATE : - I
.................................... Signature ..

NAME.............. l Import Agents, Box 33, Warradale, SA. 5047 _JI
e e e ————————————

SIEFERIUHE 6 YEARS OF RELIABLE MAIL ORDER SERVICE

SAVE TIME - SAVE MONEY
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All you ever wanted to know
about ETI . . . but were afraid to ask

BORN IN Glasgow in 1956 and has
never been quite the same since his
parents moved to one of the ‘slightly
better’ areas of the city (where the
neighbours used to attack each other
with broken wvin ordinaire bottles).
At five, he was forcibly sent to the local
primary school.

His favourite subject was lunch — it
wasn’t until he reached the age of
twelve that he discovered that this was
not, in fact, part of the curriculum.
Attending Williamwood Junior High
School , which was co-educational
(Protestants and Catholics), he quickly
learned one of the most important
lessons of his school career — that lunch
was not on the curriculum. The school
motto was Nasalus Pristinus Et Nils

Phil Cohen

]

Strifus — “Keep your nose clean and
don’t get into trouble”.

From Williamwood High he went to
Eastwood Senior High School (Glasgow,
not Sydney) (motto: Floreat Laborae —
either “Those who labour shall flourish”
or “Anyone who works is a pansy”;
depending on your point of view).
There he joined the school drama group.
And, by virtue of the fact that the girls
in the group outnumbered the boys by
about ten to one, was thrust upon the

stage in the first production. This was

rather a disappointment as all he wanted
to do was operate the stage lights.

At Eastwood he discovered the
Radio Room. This was a fun place since
it was always the warmest room in the
school. In Glasgow, that’s quite a fun
thing!

Eventually, he decided on a
university course. As chemistry was the
only subject he could stay awake for —
the class had to sit on high lab stools
and falling asleep meant a rude
awakening on the floor — and having
done little engineering, he decided on
Chemical Engineering.

At Strathclyde University Phil dis-
covered three pastimes which have
fascinated him ever since — beer,
pinball and computing. Having been
convinced by the Chemical Engineering
department not to take up beer drinking
full time, he settled down to the four-
year course finally graduating with an
Honours BSe in Chemical Engineering,
with Special Honours in Advanced
Synergistic Beer Drinking.

After graduating, he went to a place
about thirty miles — sorry, forty-eight
kilometres — north of London, called
Welwyn Garden City to work for ICI
as a Chemical Engineer. Finding that
Welwyn G.C. was rather a dull place, he
moved another sixteen kilometres
further north to Stevenage; dull, but the
beer was better. After working for ICI
for about five months, he realised that
he could predict with a fair degree of
accuracy what he would be working
on in 1987. Rather shocked by the
prospect of being able to write his entire
autobiography at the age of twenty-two,
he spotted (luckily) an advert in ETI
UK for a Technical Journalist. This had
been placed as a cunning ruse to get one
for ETI Oz, as we seem to be rather
short of them here.

While waiting for permission to join
a convict ship, he was trained by ETI
UK in Technical Journalism — most of
which he was familiar with, having been
an avid beer drinker for some time.
Finally, in December 1978, he was
shipped here by air. Going from British
winter to the Australian summer was a
bit of a shock — countered by attending
Synergistic beer drinking . . . every week.

Phil is currently working on a project
which should result in a computer-
controlled pinball machine that delivers
a pint of ‘old’ as a prize.

Star sign: Aquarius (what could be
more appropriate . . .)

Likes: Beer, pinball, ALGOL 68R
(a  programming  language)  and
equipment with plenty of flashing
lights.

Dislikes: Ozzie sunshine, tea-totallers
(not misspelt) and people who will
only use brown sugar.

Quote: “Sliced bread is the greatest
thing since beer”.

CONTINENTAL SPECIALTIES CORPORATION

DIGITAL PULSER DP1

GENERAL ELECTRDNIC SERVICES PTY. LTD.

99 Alexander Street, Crows Nest, NSW. 2065.

Phone: 439-2488, 439-2399. Cables: SERVO SYDNEY.

Telex: 25486 A/B SERVO.

o Automatic polarity sensing
delivers pulse of opposite
polarity

e Single pulse or 100 pps
train.

o Sink or source 100 mA.

o LED indicator.

e TTL, DTL, CMOS logic.

¢ Complete with power lead.

o Max current draw 30 mA
even when driving a short
circuit.

o Weighs only 85 gm.

Adelaide: 42-6655.
Canberra: 80-4654, 82-3581.
Brisbane: 277-4311

Melbourne; 598-9207, 598-5622
Newcastle: 69-1625.

Perth: 325-5722.

August 1979 — 15



Optical fibre ‘light pipes’

will replace existing cables
for telecommunications

Brian Dance

This technology will gradually replace conventional cable systems in tele-
communications over the next decade or two. Apart from providing huge
increases in traffic capacity, it paves the way for electronic mail facilities and
perhaps videophone communications for business and domestic use.

The conventional telephone service pro-
vides two way audio communications
over the limited frequency band of about
300Hz to 3.4kHz. There is a consi-
derable demand for video telephone-
like links which not only allow people
at distant places to see one another as
they talk, but enables pictures, charts,
graphs, etc to be transmitted between
two places.

Video signals require bandwidths
around a thousand times that of audio
signals, so conventional telephone wires
are quite unsuitable for carrying such
signals.

One can use coaxial cable or micro-
wave links for carrying video signals,
but at the present time there is very great
interest in the use of optical fibres for
telecommunications.

Basically, a semiconductor laser or an
emitting diode is used to transmit infra-
red radiation, modulated with the signal,
into one end of an optical fibre: A
silicon photodiode at the remote end
transforms the modulation back into an
electrical signal.

Even when vision signals are not
required, the wide bandwidth which can
be made available through the use of
optical fibre links between major tele-
phone exchanges offers a very attractive
way of carrying large numbers of simul-
taneous telephone calls — apart from
high speed data transmission, computing
using a visual display unit as a terminal,
etc.

Experiments are being carried out in
many countries on the use of small
diameter optical fibres as part of the
telephone system. The role of tele-
communications is almost certain to
expand considerably in the coming years
particularly in such fields as that of
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These 12 fibres can carry the same amount of information as the digital coaxial cable in the

background.

money transfer and optical fibre links
may well provide much of the required
traffic carrying capaciry.

It seems certain that digirtal telephone
techniques will gradually take over from
the current analogue systems providing
a further increase in traffic capacity.
In addition, cable television systems
may well bring video and audio signals
into many individual homes by means
of optical fibres.

Optical fibres

The optical fibres used for telecom-
munications must have a relatively low
loss or an excessive number of repeaters
will be required at points along the line.

Typical optical fibres currently available
have a loss around a few dB per km.
In order to minimise losses, the materials
used in the manufacture of the glass for
such optical fibres must be of the
highest purity. Inhomogeneities in the
glass must also be minimised, since they
will increase the light losses.

Cables with a loss as low as 3 dB/km
are commercially available for use at a
wavelength in the near infra-red (about
820nm) at which gallium arsenide
semiconductor injection lasers emit.
Losses are limited to no more thanl.5
to 2dB/km at 820nm wavelength, by
Rayleigh scattering. As this scattering is
inversely proportional to the fourth
pPower of the wavelength, the use of



visible light at the blue end of the
spectrum would lead to excessive losses.

It seems likely that the 1200 to
1400 nm region will be eventually used,
but work on these wavelength is cur-
rently in the research stage. Losses as
low as 0.5dB/km have been reported
using such wavelengths.

Commercially available optical fibres
have losses which are low enough to
enable the repeaters to be spaced at
intervals of about 10km along major
telephone links operating at data rates
of 140Mbits/s. When ultra-low loss
cables are available it seems likely that
they will be especially useful for sub-
marine and long distance trunk cables in
which repeater spacings over 50 km may
eventually be possible.

Losses can also be increased in an
optical fibre link by the presence of a
fairly large number of small-radius
bends. This problem of ‘microbending’
is one of the most difficult which the
fibre optic designer has to face, although
a coating of a material such as poly-
vinyl chloride (PVC) can greatly reduce
the problem.

Graded fibres

In principle, a fibre optic cable can con-
sist of a length of small diameter glass
surrounded by a material of lower
refractive index, such as air. Rays which
enter the glass at a relatively small angle
to the fibre axis will undergo total inter-
nal reflection each time they strike the
boundary and will thus be propagated
along the length of the fibre by a series
of reflections.

Unfortunately, various rays have
different path lengths in such a uniform
glass fibre and take different times to
pass through its length. If a narrow
pulse of radiation enters the fibre, it will
be ‘spread’ in time when it emerges
from the far end.

Graded fibres, in which the refractive
index decreases parabolically’ with the
radial distance from the axis, offer a
solution to this problem. Light travelling
in the part of the glass near to the core
has a lower velocity than that near the
outside so that rays which travel a
shorter distance travel more slowly.
Thus, the use of graded fibres results
in all rays taking about the same time to
traverse the length of the fibre so that
there is much less spreading and dis-
tortion of pulses. A ray which enters the
fibre within the acceptance angle is
repeatedly guided towards the centre of
the fibre. Time spreads of less than
Ins/km can be obtained using a first
class graded fibre.

The production of a graded fibre is
no easy matter, since one must make a
fibre whose refractive index at any

radius n(r) is given by the equation
n(r)=n, (1-K r2/r2)

where n,, is the refractive index on the

fibre axis, K is a constant and r, is the

radius of the core.

Further, it is important to have the
fibre available in fairly long, lengths
since each junction introduces’ an ad-
ditional loss of the order of 0.3dB.
Fibres are generally manufactured in
1 km lengths, but the Nippon Telegraph
and Telephone Company have drawn
fibres up to 14 km long.

Fibres may be manufactured by the
use of a double crucible made of pure
platinum. The glass forming the centre
of the fibre is fed into the centre
crucible; it may consist of an alkali-
germanosilicate glass with a high sodium
ion content and hence a high refractive
index. A somewhat similar glass, which
has a high potassium ion content and a
lower refractive index, is fed into the
outer crucible. The glass fibre is drawn
from concentric points at the base of
the crucibles and the exchange of
sodium and potassium ions in this
region at the base of the crucibles
produces the required graded refractive
index profile.

It is understandable that there are
variations in the quality of fibres
produced by such a difficult manufac-
turing technique. Small variations in the
way the refractive index changes as one
moves from the axis of the fibre to the
periphery produce quite large changes
in performance. Although an optimum
bandwidth of about 10GHz is theo-
retically possible for a 1km length,
fibre used in trials by. the British Post
Office ranged from 260 MHz up to
1600 MHz bandwidth for 1 km lengths
owing to problems of obtaining the
correct graded index profile (P.O.
Electrical Engineers’ Journal, Vol 71,
page 244, January 1979).

Fibres are commercially available
with bandwidths guaranteed to be no
less than 400 MHz/km, but the produc-
tion of fibres with a minimum bandwidth
of 1 GHz/km is expected in the not too
distant future.

Other types of fibre have also been
considered.” One such is fused silica,
manufactured in relatively short lengths
by a gas plasma process. Another type
of fibre is known as the ‘monomode’
type, since it is of very small diameter,
3 um, (comparable to the wavelength of
the radiation used) and this prevents
pulse distortion by confining the track
of the beam to the line of the fibre;
however, such fibres of uniform refrac-
tive index are difficult to handle and
join effectively because of their small
diameter.

A typical graded optical fibre has a
diameter of about 0.1 mm. The com-

Dr Ken White of the British Post Office
Research Station making optical measure-
ments on a length of optic fibre. (Picture
courtesy of the BPO).

plete cable is of considerably larger cross
section than this because it must
contain a metal strengthening material
so that the glass fibre itself is not strained
as the cable is pulled through ducts.

An optical fibre cable weighs about
50kg per km and is thus much lighter
and of smaller dimensions than a con-
ventional cable of a similar traffic
carrying capacity. In addition, fibre optic
cables are not susceptible to electro-
magnetic interference.

Even the optical fibres already in use
in field trials require a repeater spacing
of only some six to 10km, nearly ten
times less than that of conventional
telephone cables. There is no cross-talk
between adjacent optical fibres.

One of the major problems in the use
of optical fibre telecommunications is
that of joining successive lengths of the
fibre. Special techniques must be used
or the signal loss at each joint becomes
unacceptably large. The two fibres must
be accurately aligned, since alignment
errors of even a few microns can cause
losses of a fraction of a dB, these losses
adding up at successive joints. Special
tools have been developed for the cutting
of the fibre ends perpendicular to the
length of the fibre, for cleaning the
ends (sometimes in an ultrasonic bath)
and for joining the ends after accurate
alignment by means of a material such
as a transparent epoxy compound of a
refractive index close to that of the
fibre core.

Radiation emitters
The only sources of radiation which can
be considered for fibre optic tele-p
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communications at the present time are
light emitting diodes and injection laser
diodes; other sources such as incan-
descent lamps and gas discharge tubes
are far too large and are not bright
enough to enable their radiation to be
injected into a very fine optical fibre
at a sufficiently great intensity. Neo-
dymium solid-state lasers have been
considered in the past, but cannot be
modulated directly at frequencies above
about 1 MHz.

Light and infra-red emitting diodes
can easily be modulated by switching
the current on and off. They have been
used in a field trial by the British Post
Office at data rates of 8 Mbits/s, but are
unsuitable for high data rates. The
spectrutn of the radiation from a gal-
lium arsenide emitting diode is relatively
wide (up to 50nm at about 820nm)
and, even in a graded optical fibre, the
transmission times for various \ave-
lengths are sufficiently different for an
appreciable amount of pulse broadening
to occur. In addition, it is much easier
to couple the required power (about
1mW in a typical system) from a semi-
conductor laser diode into a narrow
optical fibre than it is to couple the
radiation emitted by a gallium arsenide
non-asing diode efficiently into a
similar fibre.

The radiation from a gallium arsenide
laser diode has a spectral width of only
about 2 nm, so the time spreading of a
pulse is of the order of 0.1 ns per km
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as opposed fo 2.5ns per km when a
non-asing diode is employed.

A gallium arsenide laser diode about
the size of a grain of sand has dimen-
sions comparable to that of an optical
fibre; in addition, it can easily be modu-
lated and provides relatively high
efficiency.

Unfortunately, there is a delay of the
order of 10 ns before radiation is emitted
after the application of a current pulse
and this time is unacceptably long for
data rates of the order of 140 Mbits/s. A
bias current is therefore passed through
the laser diode at all times so that the
lasing action can commence very rapidly
once the current passing exceeds that
required for laser action.

Receivers

The radiation emerging from the
receiving end of the optical fibre is
focused by a coupling lens onto an ava-
lanche photodiode which can provide a
high quantum efficiency at the high
pulse frequencies used for high data
rates. A bias of the order of 200V is
applied across the photodiode junction,
but the current is small. The output
signal from the photodiode is fed to a
very low noise amplifier. Automatic
gain control is incorporated. The ava-
lanche photodiode provides low-noise
multiplication in much the same way as
Jow-noise - multiplication occurs in a

Left: Installing optical
fibre in telephone cable
ducts for a trial in
England. (Picture cour-
tesy of the BPO).
Below: One of the
regenerative receivers
used in the Frankfurt
region.
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Fig. 1. The optical fibre cable used in the
British Post Office field trial.

photomultiplier tube.

Fast gallium arsenide emitters and
matched photodiodes are now manu-
factured with integral fibre optic cables
so as to minimise losses of the modula-
ted beam.

Early results
England:

Two major field trials of optical fibre
systems have been carried out in
England. One of these trials has been
entirely the work of the British Post
Office, whilst the other has been the
work of Standard Telephones and
Cables Ltd.

In 1977 the British Post Office
installed an optical fibre system between
their research centre at Martlesham
Heath and the telephone exchange at
Ipswich, a distance of some 12 km.
Only one repeater station was required
at the Kesgrave exchange near the centre
of this link, 200 MHz/km cable being
used. This was a low speed (8.5 Mbits/s)
feasibility study using a non-lasing diode.

A shorter link of some 6km using
400 MHz/km cable was installed bet-
ween the same research centre and the




Kesgrave exchange for 140 Mbits/s trials.
All of the optical fibres were installed in
existing telephone ducts enabling direct-
dialled calls to be made from certain
telephones at the research centre to
most places in Britain using the optical
links.

The cable employed is shown in
Figure 1. It contains two parallel steel
wires to take the tension, embedded in
flat polythene with holes for the optical
fibres. The fibres have a 62.5 um core
diameter and a numerical aperture of
about 0.15 and are of the graded re-
fractive index type. The cables were
installed in sections, each of which had
a length of between 592 m and 914 m.

In the case of the 140 Mbits/s cable,
data and clock inputs at 139.264 Mbits/s
are fed to an encoder and, after proces-
sing, used for the direct drive of a semi-
conductor laser. There is a coupling loss
of about 0.5 dB at cach end of the cable.
The maximum power at the input end is
about 850uW and in the digital ‘0’
condition about 70 uW. Thus, the mean
input power is about 460 uW, whilst the
output at the receiving end of the fibre
is about 1.4uW. The transmission
capacity has been estimated at not less
than 300 Mbits/s, and the time disper-
sion 2.5ns over the 5.75km length.
Calculations indicate that an optical
fibre link could be made at a cost of
some 33% less than that of an equiva-
lent coaxial system.

This system was the first in Europe
to enable people to make telephone
calls over optical fibre links using strands
of glass no thicker than a human hair.
The fibres used could, in principle,
carry up to 2000 simultaneous telephone

~— ———.-7-
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‘Insulated steel strength member

Polyethylene compound
(black) sheath

77— Stranding tape

.7\ Aluminium polyethylene

water barrier

STC OPTRAN optical fibre, filler or insulated
copper conductor®

Note: All dimensions are nominal in millimetres

Fig. 2. A cable manufactured by STC, containing optical fibres, conductors, etc.

calls. A group of ten such fibres in a
cable 6.3mm in diameter could carry
20 000 calls, whereas the corresponding
trunk coaxial cable for the same traffic
would be about 38 mm in diameter.

Standard Telephones and Cables have
also installed an expcrimental fibre
optic telephone link for a 140 Mbits/s
data rate. It runs between Hitchin and
Stevenage, a 9 km link north of London.
This two-way link uses laser beams to
carry up to 1920 telephone conversa-
tions (or a mixture of telephone, televi-
sion and data traffic) using a 7mm
diameter cable. It is claimed that this is
the first high capacity repeatered link in
the world to be installed in typical field
conditions. The cables are installed in
Post Office telephone ducts. Pulse Code
Modulation is employed. The repeaters
are placed at 3km intervals; they not
only boost the signal amplitude, but
also sharpen the individual pulses to
their original form.

Close-up view of an optical receiver inside one of the fibre optics terminals at a switching centre.
{Picture courtesy Bell Canada).

The STC optical cable consists of
eight cores (comprising two working
fibres, a spare fibre, a plastic filler and
four metallic conductors) which are
grouped around a central steel strength
member and the whole is completely
sheathed in polythene. (Figure 2).
The four metal conductors carry power
to the repeater units and provide the
order wire facilities for the maintenance
staff. Although the link remains the
property of STC, it is part of the public
telephone system; in addition, the
British Broadcasting Corporation has
used this link for colour television test
transmissions.

Another ‘manufacturer, Telephone
Cables, has installed a 6 km trial link for
Post Office tests, but it is intended that
it will later carry normal telephone
traffic. This manufacturer has also
supplied a 7 km optical link to London
transport for telephone communications
over an 8Mbits/s bandwidth between
two underground stations.

Germany:

On 16 March 1978 Siemens handed over
their 4.3km optical fibre test link in
Berlin to the Deutsche Bundespost.
After this had operated successfully for
almost a year, the Deutsche Bundespost
commissioned an optical fibre link
between the Frankfurt/Ginnheim and
Oberursel exchanges on 14 February
1979. This 34 Mbits/s Siemens system
will be able to carry up to 480 telephone
calls and is the first operating link to be
used by the German public telephone
system.

A 7 mm diameter cable containing a
pair of 0.1 mm diameter optical fibres
provides this 15.4 km link partially using
existing telephone cable ducts and
partially the direct laying of the cable in
the ground. At the terminal stations
pulse code modulation equipment com-
bines the 480 telephone signals into a
single time-division-multiplex  signal.p
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The USA:

The USA, like other countries, is con-
vinced that optical fibre cables have a
vital part to play in future telephone
networks and is carrying out similar
field tests to those already described
in Europe. Only when the results of
such field test become available will
engineers know how well optical fibre
links will perform in various places,
how reliable they are, how easily they
can be maintained, etc.

For example, Bell Telephones found
that a 2.4km link in Chicago provided
substantially greater reliability than
conventional electrical circuits used to
carry the same mixture of signals. A
fault rate of about one part per million
(30 seconds per year) was estimated.
The American Telephone and Telegraph
Company have therefore decided that
fibre optic links should be one of the
options for connections between major
switching centres. They plan to start
installations in 1980.

An opticgl fibre cable developed by
the General Cable Corporation of New
Jersey is shown in Figure 3.

It has an overall diameter of about
25 mm and is very well protected against
mechanical damage by the aluminium
tube and the corrugated steel tape
which is flooded with an anti-corrosion
compound — apart from two polythene
jackets. This hermetically sealed cible
is normally supplied in 1km lengths,
but may be pressurised like a conven-
tional telephone cable; the outflow of
air then retards the entrance of water
and may give an approximate location
of the fault. The diameter of the optical
fibres is about 125um and the core
diameter 62.5 um.

Canada:

On 12 December 1978 Bell Canada
officially introduced a two year trial of
fibre optic technology into 35 homes in
the Yorkville area of Toronto; this is the
world’s first field trial of a fibre optic
system with domestic telephones.

The integrated fibre optic system has
been designed by Bell Northern Research
and furnished by Northern Telecom
Canada Ltd to demonstrate the capabi-
lity of simultaneous transmission of
telephony, data and video in the distri-
bution network. Bell’s overall initial
investment in this trial is US$1.75
million.

The fibre optic customer loop system
will use 1.2km of graded index fibre
optic feeder and up to 200 m of graded
index fibre optic buried entrance service
cable to each of the 35 subscriber parti-
cipants and to a Bell Canada test site.
The Yorkville area was chosen because
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The twin platinum crucibles
(K1 and K2) used for pro-
ducing the optical graded fibre
(F). The rod S2 of high refrac-
tive index feeds the centre
cruclble and the rod S1 of
lower refractive index feads
the outer erucible. A small
amount of mixing and diff-
usion takes place in the region
between A1 and A2 to prod-
uce a graded refractive Index
close to that desired (Picture
gourtesy Philips).

it is being rebuilt. It was felt that a
fibre opti¢ telecommunications network
could integrate telephone, television,
data and new broadband services in one
medium for everyone’s benefit.

A unique feature of the Toronto
trial will be that four of the subscribers
taking part will send and receive their
telephone conversations on a single bi-
directional fibre instead of the normal
pair of fibres, though they will not be
aware of this.

Light emitting diodes are being used
in the Toronto work rather than lasers,
since they are cheaper and are likely to
remain cheaper for at least the next ten
years. It is expected that the multi-
plexing of the analogue telephone
carrier operating at 32kHz and at

76 kHz, together with push-button
signals in the 300 Hz to 3 kHz frequency
range and the video signal at 5.75 MHz
to 11.75 MHz will effectively demons-
trate the broadband performance of the
optical system. The subsequent use of
digital signals will be much less deman-
ding on the optical fibre system.

The 1.2km feeder cable contains
twelve graded index fibres, each con-
tained in a helically-slotted polythene
outer core surrounded by a stranded
inner steel core which provides the
tensile strength. The outside diameter is
11 mm. Special fibre cable-splice closures
were provided by Northern Telecom
who performed the fusion splicing
operation. The service entrance or drop
cable to each customer contains two,
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Fig. 3. An optical fibre cable produced by
General Cable Corporation of New Jersey.
graded index fibres loosely contained
in an aluminium/polythéne laminate
sheath. These service cables are buried
from each household to the manholes
where they are spliced to the fibre
optic feeder cables.

Specially designed customer terminals
contain optical multiplex, optical
transmitter/receiver, alarm  systems,
analogue carrier and a video converter
amplifier. Power is obtained from the
local electrical mains. Voice signals
reach the customer’s terminal as 76 kHz
amplitude modulated carriers, whilst the
ringing tone consists of a2 20 Hz modula-
tion of the 76 kHz carrier. The distant
end sends a 32 kHz modulated carrier.
The engaged condition is indicated by
the presence of this carrier. Dial pulses
interrupt the carrier from the sub-
scriber; alternatively in-band push-
button signalling can be employed.

The conventional copper loop facility
to each customer served by the optical
fibre is being maintained. If the optical
system fails or if a power failure occurs,
the conventional system will be switched
back into service. Automatic restoration
to the optical fibre will occur after a
power failure.

Each facility is designed to carry a
telephone channel together with the
facility of a centrally switched one-way
video channel from the central office to
the customer with an associated low-
speed data channel from the subscriber
for video channel selection. This video
facility will enable cable television or
other video services to be added in
due course.

This Toronto trial was inaugurated
by a trans-Atlantic demonstration of a
Confravision call. Confravision is a
service offered by the British Post
Office in which groups of people in two
or three distant places are connected by
video and audio links using studios

A photomicrograph of a semiconductor laser surrounded by some grains of sand (Picture
courtesy Philips).

developed for the purpose by the Post
Office. The video display is normally in
monochrome using a 625-line display
unit similar to a television receiver. The
service is designed mainly to appeal
to businessmen who wish to hold con-

ferences without having to travel
large distances.
The Confravision call between

London and Toronto was the first trans-
Atlantic video link to originate and
terminate over optical fibres and the first
colour Confravision link. The signals
from London were passed through a
1.7km optical fibre link to the Post
Office Tower and hence to the Goon-
hilly earth station which transmitted
them to an Intelsat satellite over the
Atlantic Ocean.

This Confravision link took place
exactly 77 years to the day after
Marconi sent the first telegraph message
across the Atlantic!

In the London studio Sir William
Barlow, Chairman of the Post Office,
was accompanied by the President of
Bell Canada and three others, whilst in
Toronto the Chairman of Bell Canada,
Mr. A. Jean de Grandpré was accom-
panied by three others. They held a
face-to-face discussion.

Conclusions

The use of optical fibres in telephone
networks will undoubtedly increase

rapidly in the coming years because a
small diameter cable can carry many
simultaneous calls. The writer feels that
they may well make it possible for
economical video and audio links to be
made between subscribers over relatively
short distances, but the wide bandwidth
required for video links may make them
prohibitively expensive for long distance
calls for many years to come.

A single video link between two
distant cities will require as much of the
available bandwidth as rather more than
a thousand telephone calls. Would you
be willing to pay about a thousand
times the cost of a normal telephone
call for a video link?

This would not apply over short
distances where optical fibres from a
local exchange run to individual homes.

Interesting new developments include
a Thomson-CSF diode which can serve
both as an infra-red emitter and as an
avalanche photodiode; known as EROS
(Emitter/Receiver for Optical Systems),
this gallium arsenide diode can operate
at data rates of up to 30 Mbits/s and will
simplify communications along a single
optical fibre. A recent development
from Bell. Telephone Laboratories
enables a subscriber’s equipment to be
powered completely by the light reaching
it through a fibre optic link. The main
problem is that of providing enough
power to operate the ringing system, a
highly efficient detector is required
for this purpose.
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Japan-made replacement
semiconductors! ===
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2SC 1628 1.70 HA1342AR 4.58
2SC 1669 2.36 HA1452W 2.90
2S8C 1674 0.49 SAS560S. 532
28C 1675. 037 SASSTO0S. 5.32
2SC 1678 248 TBAB10SH 4.14
25C 1728 1.42 MS115AP 759
2SC 1760. 1.39 M5152L 208
2SC 1909 4.14 M5153P B.40
28C 1951 442 M51513L 354
28C 1957.. .0.98 MS1515L .6.67
2SC 1964 .0.25 M51841P 3.30
2SC 1969 6.90 M5320P 1.03
28C 1974 276 M53273P 184
2SC 1975 295 M53274P 1.84

2SC 2028 1.27 M53393P 5.98
2SC 2029 240 UPC554C. 295
28C 2091 144 UPCS74.. 1861

2S8C 2092 354 UPC575C2 279
28D 198 3.30 UPC1003C 6.00
28D 199 5.06 UPC1020H 4.03
2SD 213 12.42 UPC1025H 3N

?2SC 234 1.42 UPC1028H 2.83
28D 235 177 UPC1156H 3.80
28D 313 1.72 TATO45M .57
2SD 315 2.22 TATOT4P 8.51

25D 325 134 TA7120P 158
2SD 330 1.70 TAT200P 529
2SD 350 9.66 TAT201P 559
2SD 358 175 TAT202P 587
2SD 359 098 TAT203P 5.18
2SD 360 1.10 TAT204P 380
28D 361 158 TAT205P 4.0
28D 380 12.65 TAT214P 9.62
2SD 388 6.56 TAT222P 4.56
2SD 369 1.68 TAT310P 27
28D 525 236 LA1201 295
28D 526 1.88 LA3300. 4.65
28K 19 090 LA3301 3.42
25K 30A 0.90 LA3350 4.65
28K 40 103 LA4030P 3.80
2SK 49 112 LA4031P .3.68
3ISK 45 208 LA4032P 4.83
B8A 301 1.89 LA4O50P 3N
BA L11A 354 LA40S1P 4.32
BA 521 414 LA4400. 4.95
AN214Q 3.66 LA4430. 4.4
AN 214P. 3.78 STKO11 9.66
AN 233. 11.50 STKO15 11,04
AN 217 3.07 STK016 13.62
AN 241 .3.54 STKO024 20.04
AN 245 .7.59 STK433 12.88
AN 247P 6.90 STK439 19.55
AN 264 .3.30 MB3705 .3.45
AN 277 354 MB3708 .3.45
AN 313 9.78 MB3712 330
AN 315. 4.26 MB3713 3.30
AN 331 9.66 PLLO2AG 1219
ANT115 3.68 SG613. 13.80
ANT150. 426

HA1137W 5.02

MA1156W. 3.54

less 10 percent — over $50, less
t — over $250, less 25 percent.

LATEST 1979
JAPANESE

SEMICONDUCTOR

MANUALS

All priced

$9.95 ea.

English translations incl.
Note 5 manuals available.

1. TRANSISTOR
SUBSTITUTION MANUAL

2. TRANSISTOR MANUAL

3. LINEAR IC MANUAL

4. DIODE MANUAL s series

5. FET MANUAL 254, 25K, 35K

< ———_CUT OUT THIS PAGE AND KEEP FOR FUTURE REFERENCE —~—~————=—_"ZZ=~

SEMICONDUCTOR IMPORTS

P.0. BOX 43, CROYDON, NSW 2132
Pack, Post and Handling Charge — $2

Items ex stock will be despatched within 48 hours;

items not immediately available will be ordered ex

Japan by Air Mail delivery and should be received

within max. 4-6 weeks. All enquiries must

include SAE for reply.

P.0. BOX 43, NSW
CROYDON 2132

SALES AGENT:

PRE-PAK electronics p/l
718 Parramatta Rd., CROYDON

PHONE: 797-6144

NEW PRODUCTS

2 METRES DE-LUXE

SOLDER-WICK

in handy dispenser

e 2m-twice as long as most
e Fast, simple solder removal
@ Best quality-guaranteed

SWISS-MADE

DESOLDER
TOOL

e EXACT SIZE

e RELIABLE

e SOLID
ALUMINIUM
ALLOY

e MINIMUM
BACKSTROKE

o MAXIMUM
SUCTION

e REPLACEABLE
TEFLON TIP

This beautifully made
professional solder
sucker has light,
easy-to-use action and
cleans the nozzle at
each use. Imported for
hobbyists and
servicemen exclusively
by Semiconductor
Imports.

11.90

T 2.20 ea

TIPS

Money-back guarantee
if not satisfied within 7
days.

SPECIAL OFFER!
TIL-305 LED

DISPLAY
s Ja

0.3 Inches 5 x 7 dot
ET! August 1979 — 23
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What the world
Is coming through!

RF-4900

DIRES)

10-Band AC/DC Communications Receiver with Direct
Readout Digital Frequency Display on SW, ~ SWs
This full-feature AC/DC communications receiver
is a shortwave listener's dream. With eight SW
bands plus FM and MW broadcast coverage is
complete. Shortwave extends all the way from 1.6
to 31.0 MHz, and all frequencies, from SW2 to SWs
are digitally displayed with an accuracy of 1kHz. It
has a full complement of front panel controls and
facilities, too.

A

. e wd Yw
S 8w D 7 s

-2 0 0 § M3

DREB
6-Band AC/DC Portable Radio

with Direct Readout Digital Display on All Bands
A super radio loaded with sophisticated circuitry and

' RE-2260 features. It gives you electronic digital frequency
A ' display on all bands. Shortwave coverage from 1.6 to
ai?r??)?r:g/ ggazg:?algcﬁ:iligm 30MHz.FM and MW reception. Precision two-speed
| - \ A N tuning with an all-gear-drive system. BFO pitch control.
Here is a professionally equipped radio with six SW A wide/narrow bandwidth selector. Separate bass and
bands plus FM and MW. It features a frequency- treble controls. And more.
linear dial and a sophisticated all-gear drive tuning
mechanism. You also get a band spread dial divided For further information please write to
into 10 kHz intervals with eight marker points for National Panasonic (Australla) Pty. Limited
accurate use with the unit's 125kHz/500kHz crystal P.O. Box 278, Kensington, N.S.W. 2033
marker switches. There's also a BFO switch and a
wide/narrow bandwidth selector for crystal clear

reception. @National @U—@Serles
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The exciting challenge of
shortwave DX listening

Some say DX listening is the ultimate of hobbies. It com-
bines an interest in the mysteries of shortwave radio prop-
agation with a study of foreign cultural and political views. It
can be enjoyed from the comfort of one's own home and
sees no limitations of age, vocation or status in life and can
be followed from youth right through to one’s retirement

years. Here's how to 'wet your feet’, part 1.

OVER THE Ppast couple bof years
there jhas been a tremendous upsurge in
shortwave listening \all over the world.
Clearly, this has be¢n due to the ready
availaﬁility of genetal coverage, high
qualityl commupications recejvers at
—affordable prices. !

The| choice of receivers is! almost
unlimited, i on the user’s
personal hobby ta nd the purpose
of his ligtening. Fk the person wanting
to keep i touch®vith the home country,
1 v?hn_'?g to hear the latest

vy 4

lin African musical presentations, there
\are many| receivers available offering
good audio quality.

For the| more discriminating [istener,
wishing to explore frequency usage or
¢hanging propagation patterns ahd who
vishes to make a systematic study of
sclected aspects of long distande radio
transmissiohs, a whole| array |of in-
teresting rdceivers is ava&.lablc. It _is this
aspect of the hobby st %ﬁéll to
discuss seprescotzatiicld, under the

e of $E3Xing”, and to

Bob Padula

offer some guidelines for[ newcomers
compared with' the rather limited sqope
that ordinary, “shortwave listening”
provides. |
DXing haf been defined as| the
“scientific study of intennationalland
long distance radio broadcasting” where
systematic monitoring is| the key to
success. With this must bg included the
most fimportint aspect:| Verification
collecting (QSLing) which is part and
parcel of DXing, whether jon shortwave,
mediuin wave/ or whatever. ’ >

|




SWLing is, essentially, the practice of
tuning in to overseas shortwave stations
primarily for the message content or
entertainment value. This may be for
news events, political reports, music, or
simply to have a background scene that
is somewhat different to that available
from local mediumwave commercial
broadcasters.

Aims of the DXer

Most serious DXers have a dual objective.
Firstly, they have invariably chosen to
specialize in a particular area or areas of
DXing, such as Africa, Latin America,
or the USSR. In recent years, DXing
Indonesia has become very popular as
well. Other DXers concentrate Qf
systematic study of the international
bands, on the lookout for new fre-
quencies, changed scheduling, new
stations, unusual propagation patterns
and non-standard transmissions. Many
DXers specializing in this form of DXing
are often invited to assess the quality
and effectiveness of existing frequency
allocations and to offer suggestions for
improvement.

DXers gencrally have a deep inbolve-
ment with QSL collecting for whatever

area of the hobby interests them most.

A QSL is a letter, card, or other
communication from the station ack-
nowledging reception of the DXer’s
reception report, confirming the correct-
ness of the information given in such a
way that the DXer knows that it was
indeed the station heard. The practice
derives from the very birth of radio-and
is analogous to the exchange of QSLs
between amateur radio operators who
have maintained the tradition from the
early 1900’s to the present.

Many hobbyists have developed quite
remarkable skills in the recognition of
languages and language patterns, which
serves them well if they have the oppor-
tunity of overseas travel. The art of
reception report writing is important,
where fluency and accuracy on the part
of the DXer becomes essential and
many DXers are able to write reception
reports in a variety of languages.

Most DXers have as their primiary
aim the systematic collection of QSLs
from as many different countries as
possible — the top DXers in most clubs
have verified over 200 countries on
shortwave. Other DXers move into
the specialized areas of QSLing as
many different stations as possible,

or obtaining QSLs from as many dif-
ferent operating frequencies for chosen
broadcasters.

Strict reporting guidelines exist,
developed by the DX clubs, for reception
reporting for QSLs and substandard or
inaccurate reports are both undesirable
and generally rejected by stations
receiving them.

Many DX clubs issue comprehensive
report writing kits to their members on
joining, as does the ARDXC.

Equipment

Many newcomers believe that by rushing
out and buying ‘the biggest and most
expensive set available they can become
top DXers overnight.

Not so!

Most of today’s top DXers made their
way through a variety of receivers, often
starting with a very simple shortwave
portable such as those available through
chain stores.

My own involvement with radio
began as a schoolboy building first,
a crystal set then a one tube regenerative
set, then a two valve set, eventually
graduating to a multi-band, multi-tube
communications receiver, home built.

NEW DXERS generally find that the
annual reception patterns in their location
are difficult to understand. | found trouble
in this area when | first became interested
in DXing and | would like now to
summarize what you may be able to
expect if resident ifi the eastern Australian
States.

SUMMER

Low frequency DX in the evening is often
spoilt by high night-time roise levels, due
to thunderstorm activity in the tropical
regions. Despite this however, some good
DX on 3 MHz and 5MHz is often available
from Asian stations, particularly the
Indonesians.

The late afternoons give good chances
for the long-path DX from Europe, on the
frequencies below 12 MHz, which are
audible until as late as 1100 GMT on 25

metres.

During the day, there is often observed
what we term the ‘'Midday Asian’’
propagation mode, allowing Asian

reception around local noon on the 25,
31, and 41 metre bands. The high
frequency bands during the day are
usually confined to Pacific based stations.

in the night though, the high
frequencies generally give good DX from
Europe and the Middle East. Some African
signals can be heard on the 60 metre band
prior to local dawn. Latin American
signals on the 60 metre band are unreliable
at this time of year, though occasionally
some may be heard around 1000-1200
GMT.

AUTUMN
By the end of March, band conditions

RECEPTION PATTERNS

have started to show the signs of winterl
Brazilian signals start to become audible
late in February at around 0800-1000 GMT
on 49 metres and African stations on 60
metres appear in our mornings from
before dawn until about 2100 GMT.

Latin American signals are audible
from around 0800 GMT on 49 and 60
metres. During March-April, daytime
conditions improve, particularly for the 26
metre band, with the first of the
Europeans starting to show up in our early
afternoon, around 0200 GMT. Brazilian
stations are often audible in this band
from about 2100 GMT right through to
their sign-off at 0200 GMT (0300 GMT).
Strong European stations are heard from
around 1600 GMT on the 49, 41, and 31
metré bands.

SPRING

By late September, the daytime reception
peak has passed, with little DX activity
around local noon. European signals start
to hang on later in our afternoons, due to
the later sunrise in Europe, and the high
frequencies start to improve during our
evenings. The Latin American signals
in our evenings start to decrease as do the
Africans in the breakfast period. Asian
DX at night sfarts to come in well, on
60 and 49 metres after 1000 GMT.

By late November, we're well into the
summer period, and the cycle once more
repeats.

Obviously, this is only a very super-
ficial look at a complex situation, vari-
ations will occur. For instance, in New
South Wales and Queensland, much better
Latin American DX is noted throughout
the year, as compared with Victoria or

Tasmania, on the LF bands. However,
the southern States have the edge for
winter DX during the day, particularly
for the morning Brazilian openings on
60 and 49 metres observed around 2100-
0000 GMT.

WINTER

Winter is traditionally regarded as the DX
season! Around the June solstice (mid-
winter's day) signals from Europe are
often audible on the 49 metre band at our
local noon, and this band is open for the
full 24 hours. Latin American stations on
60 metres fade in at around 0500 GMT.
African stations on the same. band are
heard until 2300 GMT and even later,
and longpath African DX is available on
60 metres in the 0500-0700 GMT period.

High frequency DX at night can be
good, during the high sunspot years.
Asian reception on the low frequencies
at night during our winter is not normally
possible until late in the evening. On
good nights this band is often full of
Latin American signals carrying their
local morning programs.

Over in the West, DXers hear Latin
American signals on 60 metres around the
23000100 GMT period, with these
signals propagating over the Atlantic
and Middle East. However, Latin
American DX in WA during the evening
is not as good as in the Eastern States.
African DX in the mornings in the West
is considerably better than in the east,
due to the shorter transmission paths.

By the way, get hold of a World

Globe for checkin out propagation
routes — every good DXer must have
one nearby|
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As with any hobby, one must start
out at the beginning, and work gradually
upwards, so that progressive involvement
and experience can be acquired. My
advice to aspiring DXers is to get hold
of a secondhand valve-type communica-
tions set such as the Lafayette HE230,
or a Trio 9R series. These are frequently
available for around $100 or so via the
“For Sale” adverts (see Mini-Mart).

Learn how to operate this sort of
set and just see what it can do. Then
perhaps, you can start to think about a
new, better class receiver, such as one
having digital readout.

Many folk these days go out and
spend $500 or so on a fancy receiver —
bring it home — dial up a frequency, and
then wonder why the station can’t be
heard! There’s more to DXing than that,
believe me.

By commencing with a simple
receiver the new DXer can learn much
more about the characteristics of
propagation and reception patterns, a
basic requirement for really getting into
DXing seriously. Without this sort of
knowledge, a DXer find himself very
limited — he knows very little about
why a particular area of the world can
be heard and even less about when a
given frequency can be expected to
become audible.

The first thing that the newcomer
should examine is the normal daytime,
reception pattern that exists at his or
her location.

We'll assume that you've connected
up some sort of antenna — this can be
very simple, such as a single wire as high
above the ground as possible and about
20-30 metres long: You don’t need
elaborate or fancy gear, an ordinary
piece of plastit covered multi-strand
hook up wire is all.that is necessary (see
article on page 85 of the June ‘78 issue).

We'll also assume that you're listening
around the middle of the day from
somewhere in eastern Australia. Don’t
worry too much about the lower
frequencies as there isn’t much to be
heard there at that time of day.

First of all you've got to be able to
recognize: where the main international
shortwave bands lie on the dial of your
set and you’ve got to be able to retune
to those bands.

Frequency measurement

Let’s have a look at the band allocations
for a start:

11 metres: 25 600-26 100 kHz;
13 metres: 21 450-21 750 kHz;
16 metres: 17 700-17 900 kHz;
19 metres: 15 100-15 450 kHz;
25 metres: 11 700-11 975 kHz;
31 metres: 9500-9775 kHz;
41 metres: 7100-7300 kHz;
49 metres: 5950-6200 kHz.

These Bands are those officially
recognized for International Broadcas-
ting at the present time. Most inter-

national station transmissions occur
within these particular bands, although
some out-of-band stations exist. These
‘OOB’ channels may be used by broad-
casters on a non-interference basis. Most
are on frequencies allocated to the
Fixed Services (international radiotele-
phone traffic, links to relay stations etc):

Now, for our initial test! You should
remember that the higher frequencies
propagate best when there is daylight
between the transmitter and receiver. At
night, the lower frequencies give best
signals. This is a very broad generalization
and depends on sunspot activity, the
listener’s location, transmitter power,
antenna efficiency (at the transmitter
and receiver) and modulation index.

For our purposes, we’ll look at day-
time reception, say, on the 19 metre
band, and assume a location near to
Melbourne. Let’s assume that it’s around
noon local time (that’s 0200 GMT) —
you'll have to get used to talking and
thinking in GMT, no matter what time
zone is used at your location!

Draw a chart and hang it up near
your radio showing the conversion from
your local time to GMT; all international
broadcasters use GMT, both on the air
and in their printed schedules. You may
also hear the term “Universal Time”
given — this is the new standard which is
the same, really, as GMT.

You should now try to locate the
19 metre band. Within this band will be
found the daytime services of the
Australian Broadcasting Commission
beamed to outback areas of the conti-
nent. One of these uses 15 230 kHz, and
comes on the air at 2230 GMT. It carries

the programmes originating in Melbourne
over 2LO or 3AR. It is easily heard
within the Eastern States throughout
the day, and can be regarded as a marker
station for DXing purposes.

Towards the low frequency end of
the 19 metre band is found the Radio
Australia service on 15 160 kHz, origi-
nating in Lyndhurst, Victoria which
comes on at 2100 GMT and goes through
until 0700 GMT. This is beamed to the
Pacific Islands and is reasonably well
heard in the Eastern States. It has
English programming, except between
0000-0100 GMT and 0400-0500 GMT
when French is carried.

This sort of approach works just the
same with the other bands. Make a
study of the bands at your location,
identify those stations that are audible
at the same time each day and work out
their operating frequencies. Pick stations
at the centre and at each end of the
band. These then become marker
stations for those bands. Practice locating
these stations first of all, then go ahead
and find the various stations in between.

To do this takes a little time and
effort, but it’s well worth it. If you can
understand the dial and its operations
on your receiver you should be able to
work out, even approximately, the
frequencies of the strongest stations. As
these will undoubtedly be in English,
announcements over the air will give
you further clues to the exact trans:
mission frequencies. Even with very
simple equipment, with virtually no
detailed dial markings, one can do useful
DX work by adopting this approach
using marker stations. It works well when
away from home, too, where the recep-
tion pattern is quite different.

— to be continued.
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PROJECT
BUILDERS

DONT
RISKIT!

For safety’'s sake use
transformers designed to
Australian Standard Codes
like
Ferguson Transformers

8 TWO POPULAR RANGE?

20/40/60VA Low Profile

A compact range with ratings
from 6 to 40V and a 20VA multi
tap.

9VA PCB Mounting

Designed to standard 0.1” grid.
Double insulated, very compact
with ratings from 4.5V, 1.11A upto
40V at 0.13A.

MADE IN
AUSTRALIA
TO AUSTRALIAN
STANDARDS

J

Available from Electrical and
Electronic Stores or write to:

SARGUSONE

FERGUSON TRANSFORMERS PTY LTD
331 High Street, Chatswood N.S.W. 2067

SN NN A NN NN NN SN

NN NN NN NN
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Dindy Super

Opus
Hitachi L/M
Hitachi UD

Ampex Plus
Ampex 20/20

C90
C60
C90

» 7" x 1800 Reel-to-reel

Phone 335293

for 48-hour COD delivery to Sydney

metropolitan area . . . north to

Gosford south to Wollongong
. . west to Katoomba . . . for only

$2 or pick up your order.

Free:'Dindy News'

The cassette-users’ journal—call, write

or phone.

3.99

POST Dindy Marketing (Aust) Pty Ltd
7w PO Box 55, 5th Floor,

(’Q‘g) 15-19 Boundary Street,

\\ ® Rushcutters Bay, NSW 2011.

QTY. Type/Size Price TOTAL

- i U { et
- 1 — ¢ |

e —
Delivery & lIn;ur_ance 52_.00_‘ |

Enclosed TOTAL

Name — M¢/Mrs

Address

P/Code

or debit my Bankcard

SN NN S NS SN NSNS N NS SN NSNS

Signature

SO OO O N S S SN

;

audio pro

Exquisite biack ash 3-25 Passive Radiator
Speaker System combines efficiency with
sensltivity and extreme delicacy.

For further details ring or write to:

DEPRO INDUSTRIES Pty. Ltd.
Suite 5, 83 Walker Street, North Sydney. 2060.
Tel: (02) 92-6561.

Please send me detalis on Audio pro 3-25 speakers
and name of nearest stockist.

Name.

Address ..
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$598 EX. TAX
$687.70 INC. TAX
FROM STOCK

Quality Test Instruments at Affordable Prices

BRIEF SPECIFICATIONS:

The TTM Dual Trace Portable Scope Mode
303 offers a high sensitivity of 5mV/DIV with DC
to 1BMHz bandwidth. The 3-inch CRT with
1.6kV regulated . accelerating voltage gives a
clear bright display

This Portable Scope operates from standard
line voltage (240V) or from the internal
rechargeable Ni-Cad battery. that provides 2 hrs
operation before recharging is required. It also
operates from any external DC voltages of 11 to
30V, eg car batteries, standard “'C" size cells. etc.

TTM303 15MHz Mains/Battery operated oscilloscope

SENSITIVITY — 5mV to 10V/DIV 1-2-8 step
with fine control. BANDWIDTH: DC: DC to
15MHz (-3dB). RISETIME: — 24ns. OPERATING
MODES: — CH-A, CH-B and Dual Trace TIME
BASE 1 usec to 500 mS/DIV with fine con
trol. EXPANSION x 5 at all ranges. X-Y
OPERATION. — X-Y mode is selected by SWEEP
TIME/DIV switch. CH-A’ Y axiz. CH-B® X axis
POWER REQUIREMENTS.— AC: 115/240V

DC: 11-30V. 7.2VA. Battery: Ni-Cad Battery {up
fo 2 hour operation). SIZE: 113 (H) x 223 (W) x
4.5kg

298 (D) mm approx. WEIGHT

o B
€ e * ¢ o
$625 EX. TAX

$718.75 INC. TAX
STOCKS DUE IN JUNE

SP100 probes 100MHz, 10:1, 1:1, off posn.
To suit TTM303 and BS610

Application BS610 15MHz No

BRIEF SPECIFICATIONS:

The BS-610 employs a high brightness
140mm Rectangular CRT with internal graticule
assuring easy and accurate observation of
waveforms without any parallax.

External DC-Powered operation expands the
versatility of this oscilloscope to FLOATING
Measurements as well as field operation.

Other features including TV SYNC and HF
REJ. make this scope ideal for research and
development, production lines or in-the-field ser
vice applications from computers to electrical
appliances.

Parallax display oscilloscope

$30 EX. TAX
$34.50 INC. TAX

SENSITIVITY SmV to 10V/DIV on 11 ranges
in 1-2-5 step with fine control. BAND
WIDTH DC: DC to 15MHz {-3dB). RISE
TIME:— 24nS. OPERATING MODES: CH-A.
CH-B. DUAL, ADD and CHOP. TIME BASE
0.5usec to 0.5sec/DIV in 19 ranges and X-Y in
1-2-5 step with fine control. MAGNIFIER x5
at all ranges. X-Y OPERATION:-— X-Y mode is
selected by SWEEP TIME/DIV switch CH-A' Y
axis. CH-B: X axis. POWER REQUIREMENTS
AC 115/240vV DC: 11 30V. 72VA SIZE
145 (H) x 280 (W) x 369 (D). mm. WEIGHT
6.7kg.

FROM
STOCK

$177 EX. TAX
$203.55 INC. TAX

Designed for the widest possible range of
applications, the 8020A offers every one of the
important functions and features in demand to
day by DMM users, and more. Measurement per
formance is fully specitied and clearly stated for
every parameter, and conservative Fluke design
means you get instrument specifications you can
depend on. Low cost -of ownership, worldwide
Fluke service and a complete range of measure
ment accessories make the 8020A ideal lor use
by anyone engaged in trouble-shooting or ser
vicing electrical and electronic equipment.

FROM STOCK

« B8020A 7 Function, 29 Range Hand Held DMM. Has unequalled capabilities

BRIEF SPECIFICATIONS
10 VOLTAGE RANGES
1000 Vdc, 750 Vac
Basic DCV Accuracy: +0.1% Basic ALV
Accuracy: +075%
6 RESISTANCE RANGES 100m to
20M Basic Accuracy: +0.1%
3 DIODE TEST RANGES. 2k 200k
20M
2 CONDUCTANCE RANGES: Measure
leakage from 500 t010.000M
Measure beta
8 CURRENT RANGES: 1uA to 200mA
Basic DC Current Accuracy +0.75%
Basic AC Current Accuracy’ +15%

100uV to

STOP PRESS!

Arriving soon. The Fluke 8022A DMM. Similar to the 8020A but slightly less ac
curate and without the conductance ranges. $144 Ex Tax.

$165.60 Inc. Tax.

AVAILABLE FROM SELECTED ELECTRONICS STORES OR:

ELMEASCO

SYDNEY

13-15 Mc¢Donald St

Telex 25887

PO Box 30, Concord, NSW 2137
Mortlake, NSW, Ph (02) 736 2888.

MELBOURNE
PO Box 107.
Mt Waverley, Vic 3149

Ph (03) 233 4044. Telex 36206

Instruments Pty. Lid.

21-23 Anthony Drive, Mt Waverley. Vic

Wy
welicome here

ADELAIDL:

Phone (08) 51 332]
PLRTH

Phone (09) 325 3144
BRISBANE

Phone (07) 229 3161
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Project 8

THE ‘DINKY-DIE’

Jonathan Scott

A single dice (die), fully electronic, featuring ‘touch-throw’
operation and a battery-saver circuit. Fun to build and fun
to use it should make a novel addition to any game
requiring a dice to determine players’ turns.

FED UP WITH shaking rattling and
rolling that boring set of wooden dice?
Need something to brighten up that
game of which the kids have grown
tired?

We've spent some time designing
this little project — an example of
just how difficult it can sometimes
be to get something ‘just right’: As
few components as possible, all the
desirable features, no obscure parts
and nice low price for the constructor.

Operation couldn’t be simpler: To
‘throw’ the dice, touch two fingers
across one set of screw heads seen
either side of the front panel in the
picture here. Your ‘throw’ then appears
in a dice pattern on the LEDs behind
the perspex.

To throw again, touch the pair of
screw heads once more.

If you leave the dice ‘un-thrown’
for a few seconds, the display fades
and the circuit switches itself off,
drawing only a miniscule current in
its quiescent state.

When we took the Dinkydie along
to the Home Computer Show in Sydney
recently, it drew more attention than
many of the main exhibits!

We built our dice into a locally-made
box, as shown at right. If desired, you
may devise your own layout, but we
recommend you use the pc board.

The pc board has been designed to
fit neatly in a small Horwood case.
The top of the case was not used and

a piece of transparent dark red perspex
purchased and cut to sit on top of the
case. The Horwood boxes are available
from several outlets (such as Radio
Despatch Service in Sydney or All
Electronic Components in Melbourne).
The perspex can be obtained from most
plastics retailers. In Sydney, FX Plastics,
Auto Sport or Blacktown Plastics (see
the “’phone book) should be able to
supply it.

The perspex is supplied with a
protective paper covering. This should
be left on until all drilling and cutting
has been completed to prevent
scratching. If the perspex does get
scratched ‘Brasso’ or toothpaste will
remove it with some hard rubbing.

The holes for the bolt touch contacts
are drilled using the pc board as a
template. Once the perspex has been
cut and drilled, all the case drilling is
complete!

The perspex is held in place on the
end of the box with contact adhesive
or epoxy cement,

Mount all the components on the
board, placing the LEDs last. These
should be spaced off the pc board by
about 3 mm so to ensure that they are
the highest components. If the bolts
are level no spacers are needed as they
can be tightened just enough to hold
the LEDs hard against the perspex.

f you wish, a piece of block cardboard

may be cut to cover the other

components to obscure the pc board.
Once the pc board is assembled the

This picture shows how the pc board is mounted behind the red perspex front panel. The LEDs

should sit close to the perspex.
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battery clip and battery may be
connected and the device tested. Once
bolted in the nuts on the underside of
the board should be quickly soldered
to the pads to ensure good contact.
To complete the assembly the bottom
of the case can be screwed in, and the
battery jammed in place with a small
piece of foam rubber or styrofoam.
(Use the bit the CMOS IC's came in
perhaps). Finally, if you fear for the
coffee table top, four adhesive rubber
feet_on the bottom would be a good
idea!

PARTS LIST - ETI 814
Resistors all W, 5%
(Rl o A 2M7
R2) c® oy s b 10k
R8mitn ¢ = 1§ 100k
R il & @ &= 56k
RS (ST 4k7
R, B 0 270k
33720 =" 1 el 10k
R R, 4k7
R9—R11 . 270R
A2 ah ™ ytth 330R
Capacitors
ClLSE .5 In 33u 10V rant
CI RIS 54 10n greencap
Semiconductors
D . . 1N914
LED1—-LED7 . Red LEDs, TIL220R,
FLV112, etc.
QIAQ2' & brvn BC558, DS558, BC178,
etc.
Q3-06. . ... BC548, DS548, BC108,
etc.
[C e & 1= 4 = 40118
€2 meaigh T 4 40298
Miscellaneous
Harwood case 34/1/D, No. 216 9V
battery clip, glue, four 6BA nuts and
20 mm bolts, ETI 814 pc board.
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: 9V m al
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o 1c1c | § 17 1 BCS548
5 8 12 13 A
8
TOUCH 9
NTACT.
CUBHACHS ] RO R11 RI2
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Leor W7 7 AT A4
+]| ¢
10u A z
TAG R6 s s gl
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GLUE PERSPEX TO

The component overlay above shows placement of the components. The
printed circuit pattern is reproduced on page 67. Atrightis an exploded
view of the complete assembly indicating how the dice is secured in the
Horwood box.

HOW IT WORKS — ETI 814

This device simulates a single dice ‘die’
electronically by illuminating LEDs in a
die face pattern after you have held your
fingers on two sensor contacts for a period
to ‘throw’ the dice. The device operates
by counting pulses from a free running
astable muitivibrator, hence the number
finally displayed is defined by the
duration of the touch.

As the quiescent current is well below
1uA, no power switch is used.

Initially, Q1 and Q2 are biased off.
The astable multivibration, formed by
IC1 a and b, is disabled and the display

driver Q6 is also off. When the sensor
contacts are touched, a small leakage
current flows into the base of Q1/Q2,
which form a Darlington pair, and the
collectors go high.

This has two effects. Firstly, the
astable multivibrator made up of two nand
gates (1IC1 a and b) is enabled and clocks
the counter, 1C2, at about 1 kHz.
Secondly, C2 is discharged via D1, in pre-
paration for initiating the display delay
period. The duration of the touch defines
the number which results, but the clock
is sufficiently fast to prevent any form of
cheating.

When the touch contacts are released

the clock stops and the inputs of IC1 d
are pulled low. The gate is connected as an
inverter, and the output thus sources
current to Q7 which enables the display
by pulling the LED cathodes low. The
contents of counter IC2 are thus displayed
in die-face format by the LEDs. When
C2 recharges to above the threshold of
IC1 d via Q5 the display fades. Quiescent
current is well below TuA, so no power
switch is required. The “‘all ones’’ state
{i.e. 1111} is detected by the carry output
and ¢auses *1001 to be loaded by the
parallel load input, IC1 c does the required
logic inversion for the parallel load
function.
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“We will match any genuine price on Yaesu
and now on Hy-Gain antennas if it is to the
benefit of our customers.”

g "
AT )

(Y s

Reinforcements are on the way!! Yes, to help in the war we have sent for reinforcements. The long awaited
FT-625R (6m all mode transceiver) should hit the beaches mid August.

After the loss of the FT-7, the more powerful FT-7B has joined the war to fill the gap for a good mobile
transceiver (available mid August).

YOU REAP THE BENEFIT!

This may be your last chance to buy a fully guaranteed,
factory-fresh Yaesu at a true bargain price. Don’t say we
didn’t warn you after the white flag has been waved!

HERE ARE OUR YAESU PRICES: {and we’ll send them anywhere in Australia for just $6.00 extra —

We even lose money on this "below cost’ freight offer!)

FT-101E 80-10m HF transceiver Cat D-2860 $789.00 FT-101Z New HF transceiver Cat D-2862 $775.00

FT-301 Solid State HF transceiver Cat D-2870 $795.00 FT-901D Top class HF transceiver Cat D:2854 $1229.00

FT-7B Moblle HF transceiver Cat, D-2868 $625.00 FT-227RB 2m FM scanning transc. Cat D-2891 $379.00

FT-227 2m FM transc with memory Cat D-2890 $319.00 CPU-2500 computerised 2m transc. Cat D-2889 $549.00

FC-301 Antenna tuning unit Cat D-2896 $219.00 FC-901 antenna tuning unit Cat. D-2855 $249.00

FL-2100B 1.2kW linear amplifier Cat D-2546 $529.00 FL-110 200W linear amplifier Cat D-2884 $489.00

FRG-7 Solid State HF Rcvr Cat D-2850 $319.00 FRG-7000 Digital HF rcvr Cat D-2848 $599.00

FT-625R 6m all mode transceiver  Cat. D-2886 $795.00 YC-500S 500MHz Fréq. Counter  Cat D-2892 $475.00
We believe that the prices above are better than any supplier in Australia. If you Easy terms available
find someone cheaper for the same goods, tell us! For us to better any price, {to approved personal
simply show us the advertisment from any Australian company. After checking { applicants on any item
that they have stocks available at that price we will sell it for a lower price. Offer |priced at $111.00
remains open while present stocks last or more.

NEW HY-GAIN HF ANTENNA PRICES:

SUPER SPECIAL: : .
TH6 DXX SLASHED By TH3Mk3 BEAM:  TH3JR BEAM:  18AVT VERTICAL

$104.00 TO ONLY Save $50.00 . . . $20.50 off! SAVE $14.50
$295.00 i, $249.00 $199.00 $135.00

Cat D-4308 LAST 4t D-4306 Cat D-4304 Cat D-4302

HY-GAIN VHF ANTENNAS ALSO IN STOCK. ASK OUR PRICE!




Popular for 20 yea

5, the quad ante

»
I

Y

4a1:i'resents a number of mechan-

ical difficulties to the intending gons rugtor, particularly if a multi-band

version is contemplated. oA :
manufactured ‘hub’ — the'hea
problems successfully. Constru
an example of the general techni

ACCORDING TO acknowledged Ameri-
can antenna expert, William L Orr, the
quad antenna was sired by a team of his
countrymen and born in Equador, high
in the Andes mountains. The quad was
developed to solve the antenna problems
peculiar to the South American short-
wave broadcast station HC]B. It did the
job and the quad has fascinated amateurs
and communications professionals alike
ever since.

For the roll-your-own enthusiast
however, the various methods of
constructing and setting up a quad
antenna has often brought both joy and

The basic single quad loop antenna. Assembly
is described in the article. It only requires one
‘spider’ hub piece.

headaches. But that’s half the fascination
of doing-it-yourself.

This article describes how a basic quad
antenna is constructed and how it may
be expanded into the various quad beam
combinations — the cubical quad (a
very popular beam), three element and
four element quads.

Construction is based around the
“Bandit” quad ‘spider hub’ made by
the Sydney firm of Ashpoint Pty Ltd.
This aluminium casting considerably
simplifies the whole operation. In fact it
is possible to build a single quad loop
antenna in under an hour and a cubical

|

Heart of the quad construction method
illustrated here is the ‘Bandit’ quad spider hub
as illustrated above.

er, arf ingeniously designed, locally
 of anly well-built quad — solves the
jon ¢f a28 MHz quad is described as

quad, a little longer.

The Bandit spider hub pieces are
made from “‘corrosion resistant” grade
aluminium. A boom-to-mast mounting
bracket assembly is also available as an
accessory.

Each single hub piece has four short
arms, each grooved to take a 19 mm
diameter spreader arm. Wooden dowel
or glass fibre rod (such as fishing rod
blanks) are ideal. The spreaders are
clamped into position with worm-drive
hose clamps (such as those made by
Utilux) available from garages and hard-
ware stores. The hub piece has a groove p»

A two element or ‘cubical’ quad beam consists
of a single ‘driven element’ as above plus one
complete loop mounted behind it. Two hubs
are used.
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along its length that fits to a standard
50 mm diameter pipe mast.

When the spreaders are mounted
they project out at right angles to each
other so that by stringing a wire to any
four points on the spreaders, equidistant
from the hubs, you end up with a square
wire loop — a quad. The size of the
quad loop is determined according to a
particular formula so that the length of
wire is very close to one complete wave-
length at the frequency of operation.

The spider hub casting is so arranged
that not only do the spreaders project at
the correct angle to each other but a
cubical quad can be constructed by
putting two ‘back-to-back’ and the
correct spacing between the two ele-
ments is automatically provided.

The Bandit hub also has a circular
channel at right angles to the groove that
clamps around the mast. This enables
you to mount two, two element quads
on a standard 50 mm diameter pipe
boom to form a four element quad. The
boom may then be clamped to a mast
using the boom-to-mast mounting plate
accessory resulting in a very strong
minimum weight beam antenna.

The spider quad hub has the added
advantage that it is extremely simple
to add one or more quad loops con-
centrically on the spreaders for several
frequency bands.

Quad construction using this method
is almost foolproof. Certainly, most of
the mechanical headaches are removed.

Once built, a cubical quad can be.
used as a portable antenna as it can be
pulled apart easily and reconstructs in
less than 20 minutes.

Single quad element

Items required:

® One single Bandit Universal Quad
Hub with clamp plate bolts (see illus-
tration)

® Two 8 mm (5/16 inch) by 38 mm

long (1% inch) bolts with nuts.

® Four lengths of 19 mm wooden

dowel rod, 2.4 metres long.

(These are obtainable in this length

from many hardware stores).

® Four worm-drive (Utilux or similar)

hose clamps.

® Approximately 12 metres of 16 or
18 gauge copper wire.

Two metres of 75 ohm RG59 coax.
One PL259 plug.

* One $0239 double-female connector.
Enough 50 ohm coax (RG8 or RG58)
to run from your final antenna
mou nting position to your transceiver
installation.

50 mm diameter pipe for mast.
Nuts, bolts and sundry bits.

® Linsced oil or other wood-sealing

cqompound.
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Cut the spreaders to length and -weather proof
with Linseed oil or other sealer.

First, gather together all the components and tools you will need to build your antenna.

o = & LAY T bt

Secure each spreader with a hose clamp. Butt
the end against the lug on the casting.

Single hub piece and the boom-to-mast
mounting plate accessory for mounting

Scrap aluminium sheet

bolts as
per list

50 mm dia. Mast

Mounting details for a single quad loop



Step 6 — drilling the spreaders. Waterproof
holes after drilling. This step is easier if you
remove the spreaders first.

Install PL259 on one end of balun coax, cut
to length and strip back other end 50 mm as
shown above.

R

Thread wire through spreaders and tie lockwire
across holes to prevent loop wire slipping.
Solder in place after tuning the loop.

The balun is terminated at the egg insula'mf as
per step 10 and sealed with ‘Silastic’ or similar
sealing compound.

The length of wire recommended and

the amount of RG59 coax (for matching
balun) given, and mechanical dimensions,
are for a 28 MHz antenna. Refer to the
quad antenna handbook by William I.
Orr for details on quad dimensions for
other frequency bands.

1. Cut the dowel spreaders to 2 m

2.

long.

Scal each of the spreaders against
moisture and weather effects by
painting thoroughly with linseed oil
or other suitable wood preserving
product.

- Place each spreader in turn in an arm

of the hub and secure with a hose
clamp. The end of the spreader should
butt up against the lug at the inner
end of the hub arm as shown in the
illustration. This ensures that the
spreader will be held firmly.

- When all the arms are secured, lay

the assembly down so that two
spreaders are flat on the ground.

- Using string, tape or wire asa measure

locate and mark a point on each
spreader which is 2690 mm from a
point on the adjacent arm. Measure
the distance of each mark from the
hub and, by averaging, determine and
mark points on each of the spreaders
which are equidistant from the hub
and 2690 mm apart. (It’s easier than
1t sounds).

- Drill a 3 mm (1/8 inch) hole through

each spreader at the point just deter-
mined. Soak with linseed (or whatever
you are using) to waterproof the
exposed wood. See illustration.

- Decide which polarisation you want

to use as this is determines where you
place the coax termination in the
loop. For horizontally polarized
signals the termination is placed at
the bottom (opposite the long axis of
the hub), for vertical polarization it
is placed on one side — opposite a
hub bolt lug.

- Terminate the square of wire by tying

off the loop ends to a small egg
insulator as shown in the accom-
panying illustration. Draw the wire
fairly tight but not so tight as to
distort the spreaders.

- Now for the matching balun. Taking

your length of RG59 75 ohm coax,
put a PL259 connector on one end
and then measure out (from the tip
of the connector) 1790 mm of coax
and cut it. Measure back 50 mm and,
using a knife, remove the outer plastic
sheath of the coax to expose the
braid. Separate the braid and centre
conductor.

10 Push this end of the balun through

the two holes of the egg insulator
and solder the co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>