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Until now tape hiss and other irritating noises
prevented true high fidelity reproduction, so
JVC invented ANRS (automatic noise

reduction system) and incorporated this
exclusive feature in the 1667U stereo cassette
deck.

ANRS (automatic noise reduction system) as
the name implies, ensures absence of tape
hiss without sacrificing fidelity and musical
reproduction and is claimed to be the world's
best system by independent authorities.

Additionally the 1667U features the ‘cronios
heads' developed by JVC, that have a life

ten times longer than ordinary heads.
Naturally|CrO,/Normal tape selector switch,
electrically governed DC motor, automatic
stop mechanism and tape counter are all
included.

For maximum recording ease the 1667U
features two large VU meters, separate sliding
volume controls and convenient push buttons.
All this helps the 1667U boast of a frequency
response of 30-16000Hz (+3dB) and a low
wow and flutter of 0.15% RMS.

A ‘must’ for any serious stereo enthusiast, the
1667U stereo cassette deck, from JVC.

ZAANRS

Automatic Noise Reduction System

IF YOU'RE SERIOUS
ABOUT SOUND

WT.GD54J.
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Two great examples
of value for money
ik

ERRah NS BR B, - Model 1060 stereo console amplifier

we sound better

Model 1060 Stereo
Console Amplifier

The particularly nice
thing about the
Marantz 1060 is that it
will go with just about
any sized  speaker
system and still put out
enough power to cover
a room full of people. and tape hiss. And a
60 watts worth of low filter to cut hum
power. And more like and rumble. You can
90 watts under typical listening conditions. At full select from any one of six signal sources. Other features
volume or low level the distortion stays about the same. include input for two tape recorders, as well as front
Or perhaps we should say ‘““lack of distortion.”” The panel stereo microphone input jacks. The list goes on.
Model 1060 has less than 0.5% THD and IM{Total But for the Marantz 1060 listening is believing. You can
harmonic and intermodulation distortion). Typically do both.

Selsound Hi-Fi Special price S B299 Save $50.00

0.1%. And the sound
quality is taken care of
at both ends of the
frequency spectrum.
There’s a high filter to
eliminate record scratch

The Yamaha TB-700 B - - ', new peak. So that you
cassette tape deck, if every L ; may achieve the maximum
one of its professional - results from your personal
features, reflects the ) choice of cassette tape, the
highest art of a company 5 ; 255 ¢ TB-700 is equipped with a
long associated with the o : multiple function tape
art of crafting fine musical W 5 selector switch. This
instruments Introduced at N il switch works to change
a time when interest in R over the recording bias
cassette tape recording is y current equalizer
greater than ever, the - e - characteristic and
TB-700 is a most versatile o \ <X recording level of the
stereo component that will ;'_ - cassette deck depending
perform to the grand — on which of the four most
specifications of many expensive open-reel decks. In popular tapes — standard ferro-oxide, chrome dioxide,
every respect, the TB-700 is a quality component, low-noise high-output or High Energy — is used.
bringing the technology of the cassette tape deck to a

Selsound Hi-Fi Special price S B229 Save $110.00

Selsound Hi-Fi Selsound Hi-Fi Mail orders welcomed

King Georges Rd., 2.6 Crown Lane
: South Hurstville Wollongong for thiskgus yeind
= 546-7462 042 —295110 specials.
; Selsound H-Fi Selsound Hi-Fi
24 Darcy Street Shop 3, Westfield

Parramatta, 2150. Shopping Complex,
635-9491 Figtree.
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OUTDOOR LIQUID
CRYSTAL DISPLAYS

A liquid crystal display that can be
read in bright light — even outdoors —
has been developed by Tekelec
{Oxnard, California).

The displays are field-effect devices
with both transmissive and reflective
properties. A small globe is used to
assist readability when ambient light-
ing is poor.

MICRO TV CAMERA

A colour TV camera less than four
millimeters in diameter has been
developed by Philips!

The camera has been produced for
medical use and is so tiny that it can
be threaded through human veins. It
can even obtain pictures from inside
the brain.

Within the camera a 3.5mm diameter
synchronous motor drives a mirror and
prism/lens combination. This rotating
assembly scans the target area.

The target area is illuminated via
glass fibre leads. Similar glass fibre
connectors pick up the scanned data
and feed it out to associated
photomultipliers.

The camera is not just a state-of-the-
art prototype — pre-production units
have been built by Philips’ Laboratoires
d’ Electronique et de Physique
Aplique and satisfactorily tested in
hospitals in France. As a result the
cameras may soon be commercially
available.

LOW-PRICE SCIENTIFIC
CALCULATOR FROM H.P.

The HP-21 scientific calculator, the
first of a new generation of Hewlett-
Packard pocket calculators, was
introduced on February 10th. It is
priced at $119.00 (sales tax exempt),
and $133.28 (sales tax paid).

The 400 gram HP-21 is the smallest
and lowest priced model in HP's
line. It is designed primarily for
scientists, engineers and students.
Scientific calculators like the HP-21
also are finding increasing use in
marine and aircraft navigation,
surveying, medicine and education.

While introducing the HP-21,
Hewlett-Packard also reduced prices
of the HP-35 and the HP-45 model to
$180 and $225, respectively,

{sales tax exempt prices).

The new HP-21 has all of the trigo-
nometric and logarithmic functions of
the HP-35. In addition, the user can
calculate in either degrees or radians;
convert from polar to rectangular
co-ordinates and vice versa; format and
round the display in either fixed or
scientific notation; and perform
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register arithmetic (+,—,x,) with the
contents of its single addressable
memory.

‘Because of technological advances,
fewer logic chips are required in the HP-
21 than in other HP pocket caiculators,”’
said Dick Warmington, Intercontinental
Regional Marketing Manager for HP's
Calculator line. '“The new model
uses only two rechargeable batteries
instead of three. Reduced power
requirements of the new design permit
up to five hours of continuous oper-
ation, the same as with other HP
pocket models.

"These features allow more efficient
internal packaging that has resulted in
a much smaller and lighter calculator —
also, one that can be produced at signi-
ficantly less cost than previous
models.”’

The new calculator aiso has five fewer
keys (30) than other HP pocket models.
However, since several keys serve dual
functions, the HP-21 is able to per-
Form more functions and operations

than the HP-35.

“Although we are introducing a new
generation of HP pocket calculators,
we will continue to market and
develop our current line, more than
500,000 of which are now in use,”
Warmington said. This current line
includes two preprogrammed scienti-
fic models, two models for business
and finance and two programmable
models.

*The new generation of smaller,
lower-priced units will embody many
of the most popular features of
our other calculators, but will-not
be function-for-function copies.

We will continue to provide inno-
vative products at the upper end of
the capability scale to fill the needs

of the most demanding professionals,”
Warmington said.

Like other HP pocket calculators,
the HP-21 features the company’s
Reverse Polish Notation (RPN}
logic system with a four-memory stack
that holds intermediate answers anhd
automatically brings them back
when needed in a calculation.
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TYPEWRITER FOR HANDICAPPED
A revolutionary system enabling
severely handicapped people to use a
conventional electric typewriter, is
attracting considerable interest in
Europe, the USA, and Canada.
Basically the system (developed by
Palmstienas Mekaniska Verkstad AB of
Stockholm, Sweden), consists of a
specially designed keyboard which
replaces the conventional typewriter
keyboard and a solenoid unit which
acts as an interface between the type-
writer keys and PMV keyboard. The
company, which has been developing
specialised products such as this type-
writer system since 193B, has produced
several different keyboards which can
be operated by any part of the body.
The keyboards are enlarged, modified
versions of the standard Qwerty key —
the largest measuring 770 mm by
495 mm. Pushbutton switches are
mountéd on a single printed circuit
board which links the switch terminals
to a multiway cable that plugs into the
solenoid unit.
The solenoid unit is mounted over
the keyboard of a typewriter by means
of a simple clamp. For each key on the

typewriter a solenoid is aligned in such
a way that when activated it pushes
down the relevant key. The solenoid
pins are provided with a protective
moulding so that typewriter key

wear is kept to a minimum.

Operator controls are provided on a
single three-way switch mounted on
the solenoid unit. Position one is an
on/off switch, position two allows
typing to be performed at virtuaily
any speed, and position three only
allows typing at approximately two
second intervals. This is incorporated
to prevent typing errors. The time
period can be adjusted by varying a
resistor in the time delay circuit.

The PMV system called for sole-
noids that were small, yet provided a
short high-force stroke, A typical
PMV system keyboard requires
about 57 solenoids to be mounted in
a module no larger than a convention-
al typewriter keyboard so miniature
components which could be closely
packed was a prime consideration. The
short high force stroke requirement
also helps to keep down size but is
important on electric typewriters
which need little downward move-
ment of keys to operate. The action
must, however, be well defined and
consistent,

The solenoids used by PMV are
Magnetic Devices type 429, which,
apart from the special plastic

moulding to save typewriter wear, are
supplied in standard form. The PMV
System is just one example of the
many ways conventional electro-
mechanical components are finding
new applications in all walks of life.

TEXAS INSTRUMENTS CLAIM
JAPANESE ROYALTIES

America’s Texas Instruments are
demanding retrospective royalty pay-
ments from Japanese calculator
manufacturers.

The claims relate to the one-chip
MOS ICs that most calculators now use.
Industry observers are puzzled by the

claim, for whilst Texas Instruments
have patented the process in the USA,
as far as is known, it has no such patents
in Japan.

DISTORTION-FREE AMPLIFIERS
Negative feedback has long since been
used to reduce distortion in amplifiers
— effective but tending to initiate
oscillation under certain conditions.
A new approach to reducing ampli-
fier distortion is currently being
researched by the Research Dept of
Britain’s Royal College of Surgeons.
The technique involves two ampli-
fiers — in the first the output is
subtracted from the input. The
noise and distortion signal is
amplified in a second unit and
again subtracted from the output
from the first. The resultant output
is virtually noise and distortion free.

NEW SUPERCONDUCTOR

A new superconductor that has zero
electrical resistance at cryogenic
temperatures and retains this ability in
intense magnetic fields has been
developed by scientists at
Massachusetts Institute of Technology’s
Magnet Laboratory.

A combination of one part lead, five
and one-tenth parts molybdenum, and
six parts sulphur remained super-
conducting in a magnetic field of
510 000 gauss at liquid helium temp-
erature (-26BOC). At absolute zero,
MIT scientists say, the material might
withstand a field of 600 000 gauss.

RAUDIVE PHENOMENON
Would any readers who have
experimented or who are in-
terested in the ‘Raudive’ effect
(the phenomenon of voices
appearing on otherwise blank
tape) please contact Mr. George
Ingram on (Sydney} 467-1936.

Continued on Page 11

ELECTRONICS TODAY INTERNATIONAL — MARCH 1975



It isn’'t music until it
comes out of a Jensen.

Jensen has brought music to life with years of superb
high fidelity speaker systems. Listen to Serenata, a
beautiful four-way, five-speaker system. The outstand-
ing 15-inch woofer has a massive 11-pound Syntox 6®
ceramic magnet structure. There's an 8-inch mid-range,
5-inch rear-damped tweeter, two 1-inch Sonodome® ultra-
tweeters and a 5-inch tuned port for distortion-free
response. And Jensen’s foam Flexair® suspension.
Serenata's cabinet is completely finished with matched,
hand-rubbed walnut, sides and back.

Hear sound from Serenata (Also known as Model 15).
It's music from Jensen.

AUSTRALIAN
DISTRIBUTORS:

ml—) Electronics Pty. Ltd.

202 Pelham St., Cariton, 3053 Vic. Ph, 3478255
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156
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ORGANISATION NOW
SYDNEY AND

All the grea

LINEAR
DESIGN 279 Hi-Fi
System. Douglas Price $279 complete.




LARGEST HI-FI
IN MELBOURNE, S
PERTH Douglashifi

brands together

DOUGLAS HI-FI

SYDNEY

65 Parramatta Rd., Five Dock,
2046. Phone 798 4177,

Trade Enquiries: BJD Electronics
P/L., Phone 739 3156.

Great news for N.S.W. Jouglas
Hi-Fi have opened exciing new
showrooms in Sydney, Here you
can see all the world's leading
gear —at Speclal low prices.
We're the biggest Hi-Fi
organisation in Australia, so we
buy at better prices than anyone
else. We do our own
importing —in buik. Often by the
container load. And we pass the
savings on to you.

See, hear and compave all the
great brands together, in a single
showroom. More than 30 top
brands, from 4 comtinents.
Hundreds of different models, the
most comprehensive range in
Awstralia.

All fully guaranteed, anc backed
by Australia's fastest, best
equipped drive-in service centre.
Douglas sells sound for less!

, ' . A Douglas Hi-Fi
MELBOURNE: 191 Bourke St., City. : e, Rt have the
Ph. 63-9321. ! Yy q M complete range
SYDNEY: 65 Parramatta Rd., Five > , 84 of the fabulous

Dock. Ph. 798-4177. \ ' : JENSEN
PERTH: 883 Wellington St., Phone Speakers from

22-5177. . $99 to
. $1199 pair.




KOLUMN

Expense-account called me Into
his office the other week. He
had that sort of look on his face
{ike the ashtray on his Lam-
borghini was full.

*‘Close the door and come over
here,”’ he said, “'thls won’t take
long.*’

Knowing him, that meant one ot
two things, and as | already
had a drawer full of genulne
simulated pear) necklaces made
in Hong Kong and 1-day
wonder wristwatches, | was
about to feign an attack of the
vapours when he held up his
tittle golden key. A tingle of
excitement ran down my spine
and a sigh of relief escaped
from somewhere under my nose
Kitsets Intelligence section was
back in business. (No funny
jokes, thank you.)

My mission: unlock the security
store with the key. Oon my
special Mata Hari outfit,
complete with chiffon dress,
picture hat, and stick-on
moustache. (You have to look
inconspicuous on a job like
this, and these days, everybody
but Alfred E. Neuman has a
moustache.)

| was to investigate the opera:
tions of a certain store which
had opened near us. We'd given
them the code name of "Mom’’
Were they really a CIA front?
Oid they really sell special
pre-erased tapes? How much, if
any, of their equipment were
rejects from pinball machines?
| first staked-out the place from
the TAB opposite, and seeing no
heavies in there (or customers
for that matter) | sauntered
over, and spent an hour or two
looking like a prospective
customer. {Which is a bit
difficult wearing a Kitsets 1.0
badge, but Expense account
won't retax the rule.)

Anyhow, | found out some
fascinating things. It certainly
appears we've been under
charging for component parts.
Mom for instance has %W
resistors going for around $4.95
a pack of 100. Trouble is, we've
been charging only $2 a 100 for
%W and “1W. Anyhow, Expense:
account got all upset and said
we’'d have to get in line with
Mom's pricus.

So now we're otfering %W and
%AW resistors at 200 for $3.

It's just eor orders postmarked
this month. Next month

we’ll be back to our usual
underpriced figures.

More about Mom next month,
Things like how to convert a
S-cell flashlight to a 2-cell
which costs less to operate and
shines as bright. Also: how to
read assortment packs and find
out you could be buying bits
salvaged from equipment.

And by the way — you can still
buy one of any component

part you need at Kitsets.

Keep your iron hot,

U-BUILD STEREO AMP

HUGE 50 WATT
PERCHANNEL D115

Hang on 10 your house when you build this beauty. Superb ET circuit
givas genuine 50w RMS per channel with both channels driven into

B ohms at typically less than 0 2% distortion. Ideat tor nerve-shattering
Jokes on your mother-in-law. It you can whack a crystal set together, this
should be a snack for you. Complete with real tgak cabinet. P&P $3.

FOIL BURGLARS
ELECTRONICALLY

ETI’s sensational intruder alarm (Jan 75) —
now In an easy-to-build kit form. We supply
everything you need except the bell or
siren. System works by micro or reed
switches fitted to doors, windows, wife’s
side of bed, or wherever you want to put
them. Has special “‘silent entry’’ facility
that delays alarm 30 seconds on front door
to allow you to enter ahd turn off or

turn on and leave. Locks on when tripped —
only master switch can turn it off. A little
beauty — especially at this price. All
instructions and diagrams provided. P&P $1.50.

CASSETTES GALORE!

Giad to announce we’ve managed to get supplies of Certron (blank)
cassettes. Genuine screw type — not welded. Pro C60: $1.25. Pro
C90: $1.50. Gamma C60: $1.75. Gamma C90: $2.25. P&P on each
is 50c which is a bit steep, but we don’t run the Post Office. To save,
buy any 4 cassettes and pay 60c P&P, or any 10 and pay $1 P&P.

THEQUESTION:IS COLOURTV
BETTER THAN COLOUR
HI-FI?

—

Colour Hi-Fi? Well who said Hi-Fi had to be brown woodgrain,
anyway? (Not-everybody has brown woodgrain furnishings.) And
that's what L&G Hi-Fi equipment is all about . . .. colour. Andit
looks as great as it sounds. It's pointiess showing you here the tuners,
amps, turntables, speakers, and so on because we don’t have full
colour. But you can call into any Kitsets showroom in Australia and
see for yourself why we're so sold on L&G. Even just on a per-
formance/price basis it’s superb. |f there’s no way you can make it in
to see L&G In the flesh, drop us a line with a long SAE and we'll
send you a colour brochure free.

ELECTRONIC IGNITION,
TACHO.&RREV LIMITERKIT

This is the 3-in-one unit that outdates all
others. Overcomes serious failings of lesser
types, gives same benefits like extra long
point and plug life, plus handy protection
against over-rev blow-ups. Our kit comes
complete with sheaves of instructions and
diagrams, the critical recommended
capacitors (no makeshift substitutes) all
screws, nuts, plugs, sockets and so on as well
as the required meter for tacho operation.
Alt you supply is one 12V negative earth
car. This is a falrly advanced project, so if
you're not beyond xtal sets yet, better get a
cluey friend to help. P&P $2.50.

Low priced Valves

Not low quality — just fow price. 6 of the most-
used T.V. receiver valves at prices that make |t
worth stocking up big. They’re Matsushita
{’National’’} so you know they‘re good. Don't
fall for cheap-jack rip-offs others offer. These
are really top grade. We'll keep supplying them
as long as our stocks hold out. Mix types any
way you like to get the low quantity prices.
Special quotes on orders over 100. Mimimum
order, 10 mixed valves.

TYPE LIST PRICE PRICE EACP‘C FQR_MIX OF
NORMALW 50 — 100
152 $198 | $1.10
6AL3 $2.00 | $1.10
6BLEB $2.00 ‘ ) $1.10
6MBB $2.10 $1.10
6CM5 $290 | i $1.80
124V7? $1.92 | | $1.10

CALL INTO ANY KITSETS SHOWROOM

SYDNEY: 400 Kent St Sydney, 29 1005 657 Pittwater Rd , Dee Why
982 9790. ADELAIDE: 12 Peel St Adelaide, 87 5605 BRISBANE

293 St. Paul’s Tee. Fortitude Valley, 52 8391 MELBOURNE: 271 8ridge Rd
Richmond {Gallery Level, Church St entrance) 42 4651 PERTH

557 wellington St Perth (Opp new bus terminall, 21 304

pack/post 50c
HOW TO ORDER:
MAIL ORDERS: PRINT all details clearly. Include
phone no for quick checking if any problems. Send
cheque or postal order (NOT cash) to Kitsets (Aust.)
Pty. Limited, PO Box 176 Dee Why 2099. For urgent
queries or PMG/COD ring us on 982 7500, Area
code 02 (24 hour open line service)

JMCA2156FP
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The QUAD .
Electrostatic was the
first full range elec-
trostatic loudspeaker
produced commercially
and is still the standard by which atl others
are judged. Using closely coupled moving
elements some two hundred times lighter
than the diaphragms of moving coil loud-
speakers and being entirely free of cabinet
resonances and colouration, this loud-
speaker overcomes the usual major prob-
lems of loudspeaker design and provides
remarkably natural reproduction of sound.
This explains why the QUAD electrostatic
loudspeaker is used by broadcasting and
recording organisations all over theworld,
in applications where quality is of prime
importance, and as a standard of refer-
ence by the majority of loudspeaker
manufacturers.

QUAD for the closest approach to
the original sound.

QUAD

is a registered trade mark

For details of your nearest dealer
write to British Merchandising Pty
Ltd, 49-51 York St, Sydney 2000. Or
telephone 29-1571.

Continued from Page 6

SAM'S NOT WHAT IT SEEMS

Prerecorded cassettes in the style of
well known recording artists’ may
soon be on sale in Australia.

The cassettes are produced in the
USA by SAM (Sound Alike Music),
and they are low-priced ‘copies’ of
the real thing. They are copies in the
sense that the labels are virtually identi-
cal to the original product except for
the legend ‘a tribute to’ followed by a
warning in small print that the record-
ing has not been made by the recording
artist/s then named on the label. In
almost every other respect though it
is impossible to tell the difference

between the original and the SAM
product.

Among the artists not recorded by
SAM are Helen Reddy, Roberta Flack,
Cat Stevens, Ray Charles and Johnny
Cash.

Seems to be legal in America and
the UK — but whether or not they
contravene our Trade Practices Act
has yet to be seen.

ENZYME-POWERED BATTERIES
SOON?

An enzyme battery for cardiac pace-
maker implants appears to be in the
offing, according to one of its develop-
ers, Dominic C. Avampato of South
Central Connecticut Community
College, New Haven (USA). The enzymic
process produces a seven-micro-
ampere current from 5 grams of maleic
acid and five-micrograms of NAD
malate dehydrogenase.

SCRAMBLER DEVICE GIVES
TELEPHONE SECURITY

When confidential information is
passed by telephone there is always
the risk — accidental or otherwise —
of the conversation being overheard.

A new British device, the ‘Privateer’
in fixed or portable versions, ‘scrambles’
conversation by converting speech
frequencies and producing a jumbled
sound that is unintelligible along the
line. Only those using the device,
which both scrambles and unscrambles,
can hear what is actually being said.

In an executive style briefcase which
looks completely conventional
externally, the portable version (pic-
tured here) weighs only 4.3 kg. The
case contains the transistorised circuitry,
a simple two switch control console

and a telephone handset which the
speaker uses. Conversation passes
though the circuitry and into regular
handsets which are positioned in
cushioned sockets in each briefcase,
External and internal telephone lines
can thus be used without interference
from existing installations and equip-
ment.

Power is supplied from internation-
ally available dry batteries and, should
the case be closed with the device
switched on, an automatic switch-off
circuit operates.

Presumably APO permission would
be required for the units to be used in
Australia.

(Details from EMI Sound & Vision
Ltd, 252 Blyth Road, Hayes, Middx
UK.)

Continued on Page 14



At Convoy’s Technocentre they know what they’re listening about.
When you specialize in the best quality Hi-Fi equipment you have to.
Spend $300 . .. $3,000. .. or just a little of your time. Call in and
talk over your particular Hi-Fi needs. The people at Convoy will
listen. After all, that's their speciality. You'll find the Convoy
Technocentre in the white building facing the end of Plunkett Street
Woolloomooloo. Open all day Saturday and late Thursday.

Ample parking. Phone 357 2444,

’

We recommend

: v
Bew - | PHILIPS | B Bang&Olufsen

Sonab TEAC ()PIONEER harman/kardon

ConvoyTechnocentre
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gp PDNg :
m RY’[III]NG W EL NICS
95.97 REGENT ST., REDFERN N.SW. 2016

P.O.Box 156 REDFERN 69-5922

8" SPEAKER SYSTEM KIT 8SA-1

»—SPEAKER SYSTEMSS=S——=

35W, 3-way 3-speaker system in kit form includes all speakers, crossovers,

terminals, wire, screws, coral emblem for front of box.

The features as assembled in a designed cabinet are as follows:

Features (BSA-1)

Mype of cabinelt ae - sat s anewatbpieissmoinoRenadmasod kb Closed type
Type of SPERKEr a¢ ot sec Ak 6 ani dabe dbosaessbedessnm 3-way 3-speaker
NNPUL IMPEAINCE & : waw « Ao ohocomessoasimsbiondabaasiasisabs 8 Ohms

Crossover frequency
Frequency response
Sensitivity
Capacity

....4,000: 9,000 Hz
..... 70 ™ 20,000 Hz

PAIR

NS o
\{\: 7
&=

12’ SPEAKER SYSTEM KIT 12SA-1
60W, 3-way, 4-speaker system in kit form includes all speakers,
crossovers, terminals, wire, screws, coral emblem for front of box.

P&PALL

$2.00
10” SPEAKER SYSTEM KIT 10SA-1
SOW, 3-way, 3-speaker system in kit form includes all speakers,
crossovers, terminals, wire, screws, coral emblem for front of box.
The features as assembled in a designed cabinet are as follows:
Features (10SA-1)
TYpE of cabiNet .o . asevice@ss decasbicssvabporelosssd Closed type
Type of speaker S e M S J-way J-speaker
Input impedance . B N P T T o T Ohms
Crossover. freqUENCY . s s meana s o @B b d oo dean® e oteore 2,000 : 6,000 Hz
Frequency response 40 ™ 20,000 Hz
Sensitivity 93 dB|[
Capacity 50w

Sensitivity
Capacity

The features as assembled in a designed cabinet are as follows:
Features (12SA-1)
Type of cabinet
Type of speaker
Input impedance
Crossover frequency
Frequency response

CORAL KITS

Ohms

1,000 :

30 720,000 Hz
9

M.S.C. SPEAKER ENCLOSURE KITS FOR
PHILIPS HIGH-FIDELITY SPEAKERS

® easy to build e 2asy on the eye @ easy on the pocket

e no complicated cutting, drilling or shaping e few

tools required @ no need to be a carpenter to complete
these easy to make enclosures. Comes complete with prepared and
veneered ready assembled cabinet, front grille frame, edging and
facing veneer, screws, etc.

Speaker system 2A — for 7' woofer & 1"’ tweeter $11.50
Power Handling Capacity 20W rms.
Speaker system 3A — for 8°° woofer & 1°' tweeter $13.50

Power Handling Capacity 20W rms.

Power Handling Capacity 10W rms. Column Type.

Speaker system 7A — for 12 woofer + 5" mid range + 1" tweeter $29.00
Power Handling Capacity 40W rms.

will be dispatched freight forward and insured.

5A

N

Speaker system 4A — for 8’ woofer + 5 mid range + 1 tweeter $16.50 GdeLLE CLOTH $S

H N yd. INNERBOND $2
Power Handling Capacity 20W rms. yd. (Only supplied
Speaker system 5A — for 8°° woofer + 5 mid range + 1"’ tweeter $24.00 w I t h above

enclosures).

All enclosure systems are speclally packed to ensure safe arrival to customer per Comet
Overnight Transport. As freight rates fluctuate with size of carton, weight & distance, these

7 TRANSISTOR + 2
DIODE RADIO
MANUFACTURED BY

BENDIX. COMPLETELY

READY WIRED WITH
VOLUME CONTROL AND SWITCH. LARGE
TUNING DIAL AND COMPLETE WITH 3" 8
OHMS 6 WATT SPEAKER. BATTERY
CONTAINER INCLUDED. (BATTERIES NOT
INCLUDED) — READY TO GO!! 33 8

M.S.C.'s CRAZY PRICE!! ONLY

EACH

PLUS P & P BSc

-

SPECIAL
PURCHASE!!

LM74]
tional (OP.
AMPS) ampli-
fiers in min dip
case. 80c ea or 2
for $1.50. 10 for
$6.95. Post Free.

opeéera-

PHILIPS
SPEAKERS

One of the
best on the
market today

AD 0160/T8

AD 12100/W8

ALL PHILIPS SPEAKERS
NOW EX-STOCK. ALL 8 OHMS
AD 12100/W8 12" 40W $35.00. P & P $2.75.
AD 1265/W8 12" 30W $19.95. P & P $2.50.
AD 10100/W8 10" 40W $33.00. P & P $2.25.
AD 8066/W8 8’ 40W $14.00. P & P $2.00.

AD 5060/SQ8 5°* 40W $12.50. P & P $1.00.
AD 0160/78 1'' 20W $8.50. P & P $1.00.

CROSS-OVER NETWORKS TO SUIT
PHILIPS SPEAKERS

TYPE ADF 500/4500/8 (3 way) $11.50. P & P 50c.
TYPE ADF 1600/8 (2 way) $7.00. P & P 50c.

) banKcard

e

welcome here

/




Continued from Page 11

AUSTRALIANS -
SPECIAL COMMENOATIONS

A special commendation in an
international competition has been
made to Mr John Howlett, Technical
Sales Manager, Dunlop Batteries
Australia for the development of a
new battery to provide high power
for a short duration.

The award was announced in Paris
at the 5th International Lead Con-
ference.

The new battery was developed to
meet a need for the Australian Post
Office for a battery to power the no-
break supply in solid-state telephone
exchanges. The battery had to provide
1000 amps during the few milliseconds
which elapse between loss of normal
power and the point at which the main
station battery comes in on its
regulator circuit.

Cell design is based on a standard 200
ampere/hour cell with pasted pure-lead

grids with internal components develop-

ed to allow delivery of extremely high
currents. The new cell exceeds design
expectations in being able to remain
above 1.9 volts per cell for tens of
miltiseconds at 1000 amps.

The competition judges noted part-
icularly the description ‘electrochemical
flywheel’ used to describe this type of
peak-lopping service which they
thought very apt.

(Further information: Dunlop
Batteries Australia, 27 George Street,
Sandringham, Vic.)

A further special commendation was
awarded to the Melbourne firm of
Dawe and Jack for the development of
a compact fluorescent emergency
lighting unit using a new inverter/
power circuit and smal! sealed lead
batteries.

The company'’s principal objective in
design was the provision of realistic
light tevels and operating times using
compact components powered by
small, relatively inexpensive sealed lead
batteries.

The lighting units are self contained
and can be installed easily and econ-
omically in any desired location with-
out expensive wiring alterations. As
a result installation can be made in
stages to provide for progressive
occupation of buildings and units are
readily relocated to accommodate
later extensions or alterations.

Changeover to battery power on
mains failure is automatic and the hot
strike is virtually instantaneous.
Normally light output is set to give an
hour or more of bright light followed
by alonger period of ‘moon light'.
Complete recharging takes 24 hours,

but in practice power failures do not
last long enough to completely dis-
charge the batteries. Batteries last
three to four years and reliability is
said to be outstanding.

(Further information: Dawe & Jack,
87 Albert Avenue, Boronia, Vic.)

DIGITIZED TV VIA FIBRE
OPTIC LINK

Digitized TV pictures have been
successfully transmitted via a4 km
fibre-optic link. The experiment was
conducted by West Germany's
Heinrich-Hertz Institute using equip-
ment developed by Siemens AG.

The TV picture was conventional
PAL 625-line, 5 MHz bandwidth, It
was converted to binary-difference
pulse-code modulation (24 megabits/
second) and transmitted via multi-
mode fibre by a special light emitting
diode.

The receiver was an avalanche diode
connected to the monitor via a pulse
decoder.

ERRATA

Electronic Ignition System

January 19765,

page 56, add to parts list, diode

D8, IN914,

page: 57, Tabie |. Second heading should
read 'REV LIMIT — value of C14’ not
‘C15’ as published.

Read all about FM RADIO
in the March issue of

JHT)

REVIEW

includes market survey and full details
of over 110 FM TUNERS!

* 0N SALE

S

REVIEW

{ end of February
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DC-16 MHz Dual Trace

oscilloscope

The New BWD 539B

With These Outstanding Features

e Amplifiers:
DC to 16MHz-3db

)
20nSec Rise Time ) (B:?]th i
10mV to 50V/cm ) Zhannets
)
)

oscrioscore mooel b @

D J @

3Hz to 30k Hz Single Channel
at <500uV/cm Cascaded

® Time Base:
100nSec to 2.5s/cm time range
1Hz to >25MHz Auto Triggering
TV line and frame trigger.

e X Amplifier:
Identical X-Y operation
DC to 2MHz-3db
10 mV to b0V/cm
10 Phase shift from DC to > 100kHz.

PLUS

® 5% calibration Y, X & T.B. including
a 10% line voltage change.

® 1% fast rise time calibration wave,
transition <20 of power line zero
crossover.

e 33KV EHT and an 8x10cm display.
® Push button operation simplicity and .

AC-GND-DC amplifier switching. $ 414
® 3cm of deflection at 30MHz and a

time base that locks solidly to it. F.1.S. Australian Capital Cities
® Vertical amplifier and time base outputs. Plus Tax if applicable
® (0 to 500C operating range. 12 months warranty.

If your work involves Calculators, Office Equipment, Colour TV broadcasting or Servicing,
Data Transmission, Process Controls, Communications or Education then

DON’T DELAY — GET ALL THE DETAILS OF THIS FINE VALUE IN OSCILLOSCOPES TODAY.

1955 TO 1975 — 20 YEARS OF AUSTRALIAN DESIGN INNOVATION

S BWD. ELECTRONICS PTY.LTD.

Designers and Manufacturérs of the finest electronics instrumentation.
329-333 Burke Road, Gardiner, Vic. 3146 PH: 25-4425 (3 lines)
;Vé%NfgrgifVARD 182-186 Blues Point Road, North Sydney N.S.W. 2060 PH: 929-7452 92-6756
DING eS.A. & N.T. A.J. Ferguson Pty. Ltd. PH: 269-1244
EXPORT ACHIEVEMENT e W.A, Cairns Instrument Services PH: 25-3130
e QLD. Warburton Franki (Brisbane) Pty, Ltd. PH: 52-7255
o TAS. Associated Agencies. PH: 23-1843 and from B.W.D. agents around the world.
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COLOUR .
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The EMS graphic colour synthesizer (note unit is now called ‘Spectrum’ not *Spectre’ as seen here).

A vast repertoire of static or moving colour effects — displayed
on a 625-line PAL TV screen, Terry Mendoza reports

#

ELECTRONIC music synthesizers are
such incredibly versatile devices that,
around the world, a number of people
are investigating their use in another
art-form: that of visual display.

Now, in London, EMS have
produced a commercial  visual
synthesizer called Spectrum.

In common with its audio counter-
part, Spectrum utilizes a small number
of modules to create a vast repertoire
of static or moving colour effects for
display on a conventional 625 PAL
video screen. Apart from obvious

applications in the special effects
sector of video work and TV
broadcasting, its designer Richard

Monkhouse envisages it being applied
to X-ray recognition - it s
particularly suited to this application
for it can accept an external video
input and split its grey scale into seven
discrete bands, each of which may
then be coloured differently.

Matrix patching (common to all EMS
synthesizers) has been retained —
inputs to modifiers and outputs that
produce the final image are sited at the
top of the board, and outputs from
the modifiers and all video sources are
at the side of the board. However, due

‘adds greatly to

to noise and crosstalk difficulties
encountered with analogue
video-frequency signals, the direct
picture signals are in digital form. This
flexibility, a
‘form-specifying’ digital signal only
governs shape and area — texture, hue,
brightness and apparent position are
controlted by further digital signals
combined with the first. There now
follows a survey of the various
modules incorporated in Spectrum.

X ANO Y COUNTERS

The X counter produces vertical bars
and the Y counter horizontal bars, the
width of the bars and the spacing
between them are variable and
dependent on which outputs of the
binary counters have been patched to
the AND gates which sum them.

The bars or, when simultaneously
used, the chequerboard, can be
modified by the superimposition of
the outputs from an analogue
generator — of which more later. Each
of the counters has nine different
outputs, the bar-width going down by
a factor of two between each pair of
adjacent outputs. Any, or all, of the

outputs may be phase-inverted by
grounding its ‘invert’ input.

OVERLAY GATES

There are four overlay gates which
can overlay one moving (or static)
pattern with another. The signal
representing the background of the
video ‘scene’ is patched into the ‘sig’
input and the signal intended for the
foreground is fed to the ‘dis’ (disable)
input; only when this input is not
pulled low will the background signal
be gated through.

SHAPE GENERATORS

There are two shape generators, each
of which produces two outputs, which
may themselves be preselected from
sixteen possible design shapes. The
two generators both have four LED
displays to indicate, in binary form,
which shape has been selected i.e. all
indicators off indicates 0000 = circle
shape; 0010 ‘gear’ shape (see
itlustration 2).

The shape can be selected by manual
switching or can be allowed to cycle
through  its  ‘catalogue’ at a
predetermined rate. Ovoids and

triangles are generated by dual-ramp
generators, with the intersection of
two voltages producing a visible low.
Any shape or pattern may be fed to
an inverter in order to be able to
utilise the background of the shape for
modification rather than the shape
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itself (see Fig. 3). Thus a circle and
moving pattern fed to the overlay gate
will give rise to a blank circle in the
foreground with the pattern moving
around and ‘behind’ it. Inverting the
circle before patching it to the gate
will completely alter the effect — the
pattern will only appear within the
confines of the circle which will lay on
a blank background.

A mini analogue — synthesizer panel
(Fig.1) feeds each shape generator to
allow controlled distortion to be im-
parted to the chosen shape.

The shape-generator parameters fed
by the analogue controls are as
follows:
horizontal position
vertical position
horizontal zoom
vertical zoom
circle size

Y BJOIDS

18

6. ‘gear’ size

7. 'frizz’ size

8. ‘lantern’ size

It can be seen that inputs 5-8 are, to
use the physiological term, species
specific and will only affect the shape
indicated. Hence a circle shape will
only be influenced by parameters 1, 2
and 5.

The following analogue controls are
available:

a. Two sine/square wave generators
with a wide highly — stable range
between 0.1 Hz and 30 kHz which can
be very finely controlled. When the
controlling signal forms a harmonic of
the line frequency very beautiful
patterns result and these control
generators have been designed to lock
onto these integer frequencies to make
full use of this effect.

b. A random voltage generator with

Gaussian distribution, two
independent outputs and a slew rate
control. It also has a switch to recycle
the sixteen most recent events.

c. Four slider-fader control voitage
inputs.

d. A buffered audio signal input
together with another input which is
split to give treble and bass envelope
following.

e. Two output lines are provided,
with different time constants, direct
from the digital signal matrix.

f. A buffered external
voltage input.

As well as influencing the shape
generators, these analogue modules
may also be used to bias the two
colour  parameters, the picture
brightness and the step spacing of the
video comparator. This latter is the
device that takes a black and white
camera input signal and splits it into a
seven-level grey scale feeding to seven
output rows on the digital control
patchboard.

A certain brightness level at the input
will activate one output row, causing it
to go ‘low’ and this may then be
patched to a combination of
luminance and colour outputs to give a
particular hue and brightness each
time the same brightness s
encountered at the input. It is this that
could provide the medical application
mentioned earlier. The output row
need not only be patched to relate
grey-scale brightness to colour but in
conjunction with the overlay gates,
could be used to produce a chequered
pattern each time a chosen brightness
level is reached — quite a startling
effect when used, for instance, on the
human face.

control

SLOW COUNTER
This is another source on the digital
signal matrix giving six outputs

consisting of binary multiples of
frequency from 6 Hz to 0.15 Hz. It is
synchronized so that it only changes
state during the frame fly-back and is
used to give sudden rapid changes and
movements.

EDGE GENERATOR

This is an interesting device which
synthesises an apparent
three-dimensional edge to a pattern or
shape. It is described by the designer
as a ""cut out of plywood’ effect (see
Fig. 2). There are four outputs from
this module giving either a narrow or
wide edge which is situated to the left
or the right of the pattern.

A delay module, which causes 0.6uS
signal retardation, can be used to
generate a different variety of edge
effect and a type of feedback which
produces an ‘echo oscillation’ (Fig. 4).

The digital matrix is completed by a
flip-flop device which halves the
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Function of inverters Action of edge generators Echo oscillation

Wired OR action of output column.

Patching more signals into the same
output column combines them in 8
way rather like cutting out cardboard.
The same combinational logic applies
to all the columns on the matrix board

Start with black screen ‘Gear shape alone

@

Echo oscillation on the
inside of a circle shape.

\\\\\

) Fig. 4

Circle (shape No O) patched to
output LO

Circle patched to inverter. Inverter
patched to LO

‘1p1!
Output of edge generator with
Gear patched into it

Gear with edge (the edge may be
any independently chosen hue and

shape).

Fig. 2 Fig. 3

horizontal spatial frequency of
patterns patched to it, and may also be Special  circuitry ensures that

used to fill out shapes that start as increasing the luminance will not

outlines or to divide the width of the result in a reduction in perceived

‘echo oscillation’ mentioned above. colour saturation.

There are two output channels which Incidentally all the output columns )
are identical in every respect. Each has have a wired OR action which means Fig- 5
four luminance channels, three ‘colour  theY will go low if a signal patched
1 (controlling red intensity) and three ~ 'M© them goes low, and only one
‘colour 2° {controlling blue intensity). signal patched in needs to go low to
Binary combinations of outputs produce this effect. In terms of the
produce a graduated scale of ynsnble end effect, feeding more s!gnals
brightness and colour ie. for into the same output column is, to
brightness the following sixteen-step ~ Quote the designer, “like carving away
scale is used: a piece of black card to expose a white

surface behind — one can never add a
Lo Lt L2 L3 new area of black’ (see Fig.6).

in different colours and brightness.

Modulated circle
Appearance of circle when size
modulated by 50 Hz sine wave

1 Black Though Spectrum is thorough and
2 X capable of high complexity, EMS are
3 X adamant that maximum potential can
4 X X only be realized if the system is used
5 X in conjunction with camera feedback
6 X X — focussing the camera on the screen
7 X X of the monitor. This results in a
8 X X X moving pattern with the modification
9 X of the image each time the signal
10 X X travels around the loop.
1 X X EMS are producing a complete .
12 X X X package incorporating a Sony black
13 X X and white camera and modified Sony
14 X X X monitor, priced at £4000. The Spect-
15 X X X rum alone is available for £3000 and for
16 White X X X X this price, despite its versatility it may

still suffer the same fate as the audio

In the same binary fashion, each synthesizer — the majority of
three-column colour channel can be operators  will find  themselves
made to produce an eight-step scale of generating the same hackneyed

saturation. The value of the digital
system can now be seen. At its
simplest, patching different outputs of
the slow counter to a combination of
colour and brightness outputs will
produce a rhythmically flashing screen

patterns that could probably be
realized by much simpler circuitry.
It will be left to a talented few to use
the device to the limits of its
capabilities and to develop video .
graphics into a new art form. Y Fig. 6
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Paso)

PURE SOUND

Vic.: 483-499 Victoria St., West Melbourne, 3003. Tel.: 329 9633 Qld.:
N.S.W.: 4-8 Waters Rd., Neutral Bay, 2098. Tel.: 909 2388 S.A.:
W.A.: 65 Balcombe Way, Balga, 6061. Tel.: 49 4919

20

0

Pry. Ltd.

¥

2

PASO public address equipment is
designed to meet the exacting
requirements of professional sound
installation engineers

The PASO range includes solid-
state and vaive type amplifiers for AC
and DC operation, microphones,
mixers, sound columns and acces-

sories, flares, drivers, boudhailers, and

all-weather metal columns.

In addition, there is a selection of
portable PA systems including a radio
microphone, transmitter-receiver
system

R. H. Cunningham offer also
professional advice on.sound systems
installation. Write, phone or call for
technical catalogue

L. E. 3oughen & Co., 30 Grimes St., Auchenflower, 4066. Tel.: 70 8097
Arthur H. Hall Pty. Ltd., 1-3 The Parade West, Kent Town, 5067. Tel.: 42 4506

Telex: Melbourne 31447, Sydney 21707, Brisbane 41500
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In response to the needs of the
recording and broadcasting industries.
Stanton creates the new calibration standard

...the 68! TRIPLE-E

A definite need arose.
The recording industry has been cutting discs with
higher accuracy to achieve greater definition and
sound quality.

Naturally, the engineers turned to Stanton for a
cartridge of excellence to serve as a primary
calibration standard in recording system check-outs.

The result is a new calibration standard, the Stanton
681 TRIPLE-E. Perhaps, with this cartridge, the outer
limits of excellence in stereo sound reproduction has
been reached.

The Stanton 681 TRIPLE-E offers improved
tracking at all frequencies. It achieves perfectly flat
frequency response to beyond 20 Kc. It features a
dramatically reduced tip mass. Actually, its new nude
diamond is an ultra miniaturized stone with only 2/3
the mass of its predecessor. And the stylus assembly
possesses even greater durability than had been

' previously thought possible to achieve.

) The Stanton 681 TRIPLE-E features a new design
of both cartridge and body and stylus; it has been
created for those for whom the best is none too good.
Each 681 TRIPLE-E is guaranteed to

meet its specifications within exacting ° ‘
limits, and each one boasts the most 4i:l§

meaningful  warranty  possible: an

individual calibration test result is packed | >

with each unit , STANTON
Sole Austrahian Distributors

LEROYA INDUSTRIESTS

266 Hay St., Subiaco, Western Australia. 6008. 812330
N.S.W. Office: 100 Walker St., North Sydney. 2060. Phone 9224037.
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 3477620.
Available at quality-conscious
Hi-Fi dealers throughout Australial

LERO63
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RADIO

-the true pioneers

A definitive history of the early days — by Peter Sydenham M.E., Ph.D., M.Inst. M.C.

FOR REASONS OF SIMPLICITY,
maturity in a subject usually leads to
its existence being attributed to a
single inventor. The other players in
the chase are swallowed up by the
march of time.

In actuality many  pioneers
steadfastly struggled on to pacify their
desire to crystalize a feeling about a
phenomenon that existed in their
mind as an almost but not quite,
expressible idea. Often life-long toil is
needed to bring out an idea and this
can often turn out to be a minor, but
vital, link in a long chain of events that
eventually produces something that
drastically alters our way of life.

Certain people are gifted with a flair
to combine seemingly unrelated
concepts and inventions in a way that
creates a new system of great value.
These people need not be, and indeed
are often not, ingenious in the mind;
their ability is to push an idea into
commercial practice where it may
become a household word. Edison, the
father of electricity; Bell the inventor
of the telephone; Marconi the inventor
of radio — they did not invent the
discipline in the strict sense but rightly
earn a place in technological history
because of the impact they produced

far-sighted and more conservative
minds.

Here we are concerned with one such
story; early radio. This is an account
of the events that preceded the era of
crystal sets and valves.

Over a century of effort was
expended to create the mood and
conditions that allowed the Marconi
developments to blossom around
1900. This is not intended to be a new
case for who invented radio but a
description of the real facts that led
eventually to the rapid development of
the concept. You will see that
numerous people — and many more
have been omitted for reasons of
brevity — each played an unwitting
part in the development of the
everyday radio system that we use
today.

The essential concepts
of a workable radio
system

To appreciate the history it is
important that those who are unskilled
in radio technique be given a basic idea
of the operation of the radio system.
A deep understanding is not required

for the concepts of early radio are
simple to comprehend.

Basically, see Fig. 1, a radio (or
wireless as it is also called) system
comprises a unit that can send out
signals into a communicating space as
‘coded’ electrical energy. This is the
transmitter. To receive and understand
the signals a second unit, somewhat
different from the transmitter but not
greatly so, is used to convert desired
electric signals received from the
communicating space back into the
appropriate physical form, be it the
marked tape of a telegraph or the aural
sounds of the radio.

The transmitting end consists of a
source of communicating signal that
can be modified with time in some
way in order to take on the
information presented by the input
device. Modulation, as the input
modification process is called, can be
achieved with a simple on-off
mechanism (the morse key) or a more

complicated  arrangement —~ a
microphone —~ which can send
continuous  information signals,

examples being voice or music. The
now modulated carrier signal is then
coupled to the transfer medium by an
appropriate circuit that sends off a

by utilizing the many ideas of the less reasonable proportion of the energy
COUPLING > COUPLING
DEVICE DEVICE
>
—>
MEDIUM OF
SOURCE UNIT
DEMODULATOR
MODULATOR AND
DETECTOR
TRANSMITTING RECEIVING
TERMINAL TERMINAL

Fig 1. Schematic of a system of communication that does not use wires to connect two locations.
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Fig.2. Chappe's telegraph of 1750-1790
provided wire-less communication when
visibility allowed.

generated in the desired direction.

To achieve wire-less transmission
{(used in the literal sense — without
wires) use may be made of the earth,
the water of rivers or the sea and the
air space above. Each possibility was
investigated in the nineteenth century
as we will see later.

The receiving end also needs a
coupling device that will accept a
reasonable amount of the transmitted
signal arriving in its vicinity. This is
followed by a means of discriminating
between one signal transmission and
another, for only one is needed at a
time. Finally, the selected signal is
converted back to a suitable form.

The key elements of a system
communicating without wires are,
therefore, a generator of the basic
signal that can be modulated; coupling
mechanisms; a conveyance medium; a
selector; a detector cum demodulator
and an output device.

DV U TCLLTTRE T Rt bt i AN

Today we regard the term “radio’’ as
the wire-less form of transmission that
uses electro-magnetic EM waves. These
radiate ‘through space without the
need for any form of medium having
substance. Early pioneers sought to
exploit any means that could be used
to send signals over considerable
distances without having to go to the
expense of laying cables.

Three dominant themes of wire-less
link were investigated; use of the
ground or water as the communicatig
path; use of induction effects between
wires (placed relatively close together
by EM radio standards) and,
eventually the use of EM waves that
are ‘launched’ away from the
transmitter as escaping radiation
energy. (The latter is our current
method). The three ideas {plus others
such as acoustic and ultra-violet links
to a lesser degree) were in vogue
simultaneously until around 1910. At
that time it was becoming quite clear
that the EM method was dominant
due to the simple economic reason
that it costs considerably less to send
signals over long distances by that
means than by any other alternative.

Before we start discussion of the
many interesting historical events that
culminated with commercial radio at
the end of the nineteenth century it
must be pointed out that the people
concerned in the development did not
necessarily know of their counterparts’
progress. To what extent they were
familiar is not accurately assessable.
Looking back it is easy to conjecture
that the various outcomes were
obvious or that certain courses of
action were pointiess. Time was
needed for ideas to gell and for
suitable circumstances to occur for
ideas to be accepted. To a large extent
the reader must draw his or her own
conclusions as to who really invented
radio, bearing in mind that the full
history can never be recorded in less
time than it took to happen and that

Fig. 3. Bank of Leyden jars used
contemporarily in 18th century
{and on) to store charge produced
by frictional and influence
electrostatic generators.
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the facts are often not available after
the event. Perhaps, one day,more
information will be uncovered to
further modify the story. In preparing
this historical review, contemporary
books and accounts were consulted.
These, plus knowledge about actual
apparatus still existing in collections
across the world, have been used to
create this historical account.

A chronological list of events has
been compiled from these sources.
Happily there is general agreement on
the various dates giving us some
confidence in the order of events. The
chronology is included — it can be
followed as the sequence unfolds.

Where did the idea begin?

Obviously the need to communicate
at a distance arose as far back as mans’
genesis because of the limited range of
mans’ vocal and hearing powers. This
shortcoming was overcome with best
means available: Alexander the Great
used chains of bonfires to carry simple
messages. More sophisticated methods
gradually evolved, resulting in the
Chappe brothers sytem of semaphore
(1792) where poles and arms, see Fig.
2, were placed in various inclined
positions to represent prearranged
letters, number and codes.

Optical methods such as Chappe's
semaphore often lacked the range
needed and reliability in all
atmospheric conditions was low.
Security of signals was another reason
for inventing new ideas. Optical
methods, however, had to be used
until the eighteen century — there was
no satisfactory alternative. It needed
electrical method to further the
concept but this was not established in
the Chappe Brothers time.

Our story, therefore, really begins to
unfold when science started to yield
knowledge about p ermanent

magnetism, about electro-statics and,
finally, about electro-magnetism.
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In the sixteenth, seventeenth and
eighteenth centuries many suggestions
were made that related to using the
influence of permanent magnets on
each other as a means of long distance

Fig. 4. Sommering built this
telegraphy system around
1809. The right-hand
column is a Voltaic pile —

a method that provided
steady current for circuits
from 1800.

Fig. 5. This simple experi-
ment was used by Faraday
in 1851 to prove that mov-
ing a bar magnet inside a
coil generated electricity.
The simple galvanometer
available to him at the time
consisted of a magnetised
needle, that rotated on a
torsion fibre when the

coil surrounding it was
energised.

signalling. The earliest traceable
account seems to be that of Baptista
Porta, a Neapolitan, who published a
book in 1658 in which he said

“owing to the convenience afforded

Fig. 6. In Ohm’s time, about 1830, well equipped electrical laboratories used apparatus like his
shown here. On the left is a bank of Leyden jars, on the right are frictional generators and, in
the centre, various discharge arrangements for transferring and discharging static electricity.
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by the magnet, persons can converse
together through long distances”.

As his ideas matured he later wrote

“l do not fear but that with a long
absent friend, even though he be
confined by prison walls, we can
communicate what we wish by means
of two compass needles circumscribed
with an alphabet”.

The concept involved is clear enough
but the practice was somewhat
fanciful. Real experiments were not
made or else statements like that made
later by Strada (1617), referring to
such an idea for travellers to use,
would not have appeared —

“And thus by several motions of the
needle to the letters (inscribed on the
compass dial) they may easily make up
words and sense which they have a
mind to express””.

This idea could not be taken
seriously until electro-magnetism was
discovered in the nineteenth century
for the range of permanent magnet
forces is very limited.

Turning to static electricity we can
see that a more promising method was
available to the late eighteenth century
inventors because currents flow in
wires and also through the ground
without wires. But when did the
concept of a current carrying wire
appear?

Electrostatics started simply, yet
basically, with Thales (600 BC) who
wrote of the charging of amber by
rubbing it. It was, however, not until
1730 that the natural philosophers
(the scientists of the day) learned,
because of the observation of one
Steven Gray, that some types of lines
conducted charge if supported on
insulators (silk threads). Dr. Fay, after
this event, managed to transmit
charges over many hundreds of metres
of dampened thread.

It is recorded that Winkler, of
Leipzig, discharged Leyden jars (the
first capacitors — made from foil
coated glass and inverted jars) using an
insulated wire. This was in 1746. What
is interesting to a theme of wire-less
communication history is that he used
the River Pleisse to form the return
circuit and, later, an earth return path.
Distances of five kilometres were used.
Thus a start was made toward true
wireless communication by thre
elimination of one wire.

Further evidence in this period of
wire-less transmission by conduction
via water exists in a letter written by
Benjamin Franklin in 1748.

““Chagrined a little that we have
hitherto been able to produce nothing
in this way of use to mankind, and the
hot weather coming on, when
electrical experiments are not so
agreeable, ‘tis proposed to put an end
to them for this season, somewhat
humorously, in a party of pleasure on
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the banks of the Skuylkil. Spirits at
the same time are to be fixed by a
spark sent from side to side through
the river, without any other conductor
than the water — an experiment which

we some time since have performed, to
the amazement of many .

Franklin is known for his famous
lightning conduction experiment of
1752 in which he drew a spark from a

key that was electrically connected
into a storm cloud by a kite supported
on a silk ribbon. Scientists of that era
considered their own senses as quite ali
right to use as sensing devices: at least
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CHRONOLOGY OF EVENTS PRECEDING COMMERCIAL RADIO

Baptista Porta quoted use of magnetic influence.

S. Gray discovered the use of wires to convey static electrical
charges.

Leyden jar devised by Kleist, Muschenbrok or Cuneus — the first
capacitor.

Winkler discharges Leyden jar using water return circuit.

Watson transmitted static electricity in water and wire circuit.
Barthelemy suggested use of influencing magnet in a work of
fiction.

Salva’s paper presented on application of electricity to telegraphy —
predicts telegraph.

Volta’'s primary battery invented.

Aldini used wire supported on a boat and water return path to
communicate between Calais and Fort Rouge.

Sommering built a working 26 line galvanic telegraph using wires.
Oested discovered current in a wire deflects the needle of a compass.
Sturgeon made first electro-magnet.

Ohm announced his law relating current, voltage and resistance.
Lindsay telegraphed via ground and water circuits (probable date).
Faraday discovered laws of induction.

Schillings five wire telegraph

Anon. report appeared in "‘The Mechanical Magazine” on use of
earth return.

Cooke and Wheatstone five needle telegraph patented. Immediate
use on Great Western Railway.

Morse built first reported relay {contested claim).

Steinheil of Munich worked on railway lines as ‘cable’ paths leading
to use of earth itself.

Munck discovered metallic filings reduce in
electrical discharge flows through them.

Morse's celebrated cross-river wireless link using grounded plates.
Wheatstone's bridge circuit published.

Brett referred to possibility of oceanic telegraph without cables.
Wilkins proposed communicating between England and France using
terminals dipped in earth and water at each end (1849 is more usual
date quoted).

Guitard noticed electrified air causes dust to cohere.

Cross-channel telegraph cable laid (the first long underwater cable}.
Hightons started 20 years of work on wireless communication by
conduction.

Kelvin refated L, C
frequency.

Kelvin published paper “Oscillatory discharge of a Leyden jar’.
Lindsay was granted patent on his cross-river method by
conduction.

Varley discovered coherer principle.

Transatlantic cable laid.

Kelvin's sensitive mirror galvanometer used on Atlantic cable.
Lindsay addressed British Association on ways to improve
conduction method of wireless.

Feddersen’s work experimentally proved oscillatory nature of
discharge.

Patents issued on use of induction and lgakage currents for system
of telegraphy.

Clerk Maxwell suggested ER waves exist-using theory only.

Usually acredited date for Varley’s discovery of coherer.

Sorensen (Danish) signals ship from shore by conduction.

Clerk Maxwell produced formulae describing EM waves.

Kelvin's syphon recorder devised and built.

Barbouse system of conduction wireless readied for communication
with besieged Paris.

Clerk Maxwell published treatise “’Electricity and magnetism”’
Proposals begin to talk of induction as well as conduction wireless.
Edison talked of etheric force as basis of wireless communication.
“Journal of Telegraphy” article ridiculed proposals for a ‘radiation’
wireless by Loomis.

Hughes emperimented with metallic coherer and probably detected
electric waves from a spark discharge.

Berlin Academy of Science offered prize concerned with nature of
Maxwell’s theory of EM waves.

Hughes observed EM waves over 600 m range.

Hughes noticed coherer effect with carbon rods resting on steel
plate.

Patent Brit. 3132 described use of
between cables at sea to a lightship.
Trowbridge extended Gott's idea of earth return and started on
transmission without wires by a systematic study of induction
effects between wires.

Trowbridge induced signals in paraliel wires at 2 km.

resistance when

in resonant circuits to natural resonant

induction communication
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Smith’s induction link for telephony to railcars in motion.

Preece completed experiments on conduction wireless between the
Isle of Wight and Mainland.

Dolbear placed one wire of induction link in air as antenna.

Lodge rediscovered coherer principle.

Patent (Brit. 4220) replaced one conductor with airpath requiring
"moist air to complete circuit’’.

Edison noticed rectifying effect in lamp (described in an 1884
patent).

Dolbear demonstrated signalling with antenna.

Phelps railway induction link.

Preece began radio experiments including induction between wires.
Preece experimented with induction wires.

Edison patented wire-less train telegraph using
induction.

Hertz obtained EM induction with close coils and Leyden jars.

Hertz demonstrated existence of EM waves.

Branly’s imporved coherer {(based on Calzecchi-Onesti and Varley).
Anon. writer in Electrician suggested 200000 MHz waves could be
used to communicate through walls.

Trowbridge suggested aerials for ships.

Brit. patent 10161 described shore to lightship communication via
induction between cables.

Crookes predicted use of focussed waves in “Fortnightly Review’’.
Preece summarised his past ten years of work on wireless.

Hertz died.

Lodge demonstrated etheric wireless to Royal Institution and
British Association using Hertzian oscillator and Branly Oscillator
over 120 m.

Marconi's personal claim to first recorded message through space by
EM waves.

Preece addressed Royal Society of Arts.

Michel’s ground telegraph.

Gavey's Loch Ness experiments on conduction wireless telegraphy.
Marconi system using Righi design of oscillator.

Editorial in “The Electrican’ predicted use of radio waves to detect
storms.

Russo d’Asars, acoustic, ship wire-less telegraphy experiment
achieved 100 km range (date approximate). .
Popoff worked on electrical storm detection using Branly coherer
and lightning conductor; incorporated de-coherer device.
Rutherford realised principles later used in magnetic detector.
Preece made temporary link across 12 km range using induction.
Wilson and Evans detector {similar to Rutherford’s)

Slaby began radio experiments at Charlottenburg after working with
Marconi. Co-worker Count Arco.

Marconi's own claim for first telegraphy between ships in motion
(20 km range).

Marconi devised means to electrically isolate coherer from sky rod
thus introducing transformer coupling — the jigger.

Lodge’s system released.

Braun used tuned circuits as coupled resonance.

Tesla's patent for controlling route of a distant ship by radio.
Zickler reported ultra-violet link over 1.3 km,

Lodge and Muirhead magnetic decoherer.

Preece delivered lecture to Royal Institution supporting Marconi’s
claims.

J.J. Thomson explained the Edison effect of 1883.

Popoff's patent of improved coherer.

Dudell's patent on singing-arc continuous wave production.

Car radio patented.

R.A. Fessenden of Pittsburgh sent voice over 2 km,

Marconi patented magnetic detector.

Poulson’s patent for using Dudell method to generate radio waves.
Electrolytic detector patented.

Nussbaumer’s musical transmission system.

Hueslmeyer’s radar using radio waves reflected from ships.

Prize offered by International Congress of Aeronautical Navigation
for 300 m range transmission of 1/10 HP by electrical waves.
Lieben’s valve work (patented in 1906 as a relay} using magnetic
field control of internal current,

Dunwoody discovered crystal detector.

Fessenden patented heterodyne detection — well before its time.
Lee de Forest patented triode valve.

Wien's quenched spark-gap.

Lieben built valve amplifier.

First USA musical transmission.

British Broadcasting Company came into existence.

electrostatic
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Fig. 7. The first truly wire-less systems made use of conduction in water or on the ground.
Mazzotto, in 1906, used this diagram to show how the two current lines remain isolated
provided the electrodes E and e-are correctly spaced,

until fatalities happened in the course
of such dangerous actions rose ir
number. It eventually became obvious
that lightning was dangerous to play
with,

The Leyden jar, pictured as a bank in
Fig. 3, (named after a place, not a

person), crudely insulated wires,
detectors — such as personal
discomfort to shocks, or the
electroscope, and ‘the ° fictional

generating machines became common
place play-things of the scientists of
the eighteenth century. Numerous
experiments were conducted to learn
the properties of electricity for both
scientific and amusement reasons.
Writers continued to suggest in vague
terms how communications could be
extended: Barthelemy, in a fictional

work published in 1783 wrote of the
use of influencing magnets, thus
carrying on the same theme started
generations before, Some time was yet
to pass before the basic elements of
electrical technique were to be
combined for signalling purposes.

Lightning was a dominant theme in
the minds of men —~ a Hebrew writer
in the book of Job implied its
potential for communication

“Canst thou send lightnings, that
they may go, and say unto thee, Here
we are”’.

We will see later at least 6ne wireless
pioneer (Popoff) was inspired to look
to lightning as a source of
electro-magnetic signals.

These times (the end of the

TELEPHONE

Fig. 8. Interest in conductive systems of wireless continued into this century. Michel, in 1894,

made use of the stratified ground to telegraph over a kilometre — other schemes realised 30 km

but only with input currents of 20 amperes or more.
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eighteenth century), therefore, saw the
expenditure of considerable mental
and experimental effort upon ways of
providing communication. The main
method was the use of wires combined
with single on-off sending of charge.
We now call this cable telegraphy.

In 1753 there appeared a letter in
''Scot’s Magazine” proposing
telegraphy via multiple wires, one for
each letter of the alphabet, along
which charges were to be sent as
required. They were to be detected at
the receiving end by watching the
attraction of marked pieces of paper
that rose to a pith ball hanging on the
end of each wire. The letter was signed
just C.M. and to this day the method is
known by that name {one writer in
antiquity has named C.M. as Charles
Marshali!).

Other  suggestions like C.M.'s
continued to appear in print —
Bozolus 1767, anonymous 1782, Le
Sage 1782. Eventually in 1787,
Lamond constructed one of the
proposed schemes. In 1795 Salva, a
Spanish physicist, built the first
known long line telegraph having
receiving sensors capable of data
transfer. This led him, in 1798, to
build a 50 km line using a grounded
return,

Cable telegraphy flourished rapidly
from then on. Many people placed
their energies on devising useful
systems and to learning more about
the nature of the electric *'substance’’.
Paramount was the need to explore
how fast it travelled through wires;
one of many of such experiments by
Aldini, in 1803, used a circuit between
Calais Harbour and Fort Rouge made
with a wire supported on the mast of a
boat and the 70 m of intervening
water as the return circuit.

The following year (1804) Salva read
a paper ‘“Galvanism applied to
telegraphy*’in which he outlined a cable
telegraphy system. It used the, then
newly available, Voita pile (the first
primary battery) to send currents
along wires in order to produce, by
electrolysis, bubbles of hydrogen and
oxygen in jars into which each wire
was placed. The jars that bubbled
indicated the letter of the alphabet
being sent by code. A single common
return was used. As history will
sometimes have it, Salva’s claim to
fame was largely forgotten with the
credit for such a system going to
Sommering who built a working
arrangement along these lines in 1809,
The original apparatus which is to be
seen in the Deutsches Museum in
Munich, is illustrated in Fig. 4.

Enter electro-magnetism

As far back as 1630 Gassendi has
observed that ferrous bodies (those
with iron content) became magnetised
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by lightning. Phenomena such as this
led scientists to suspect that electricity
and magnetism were related. But how
was the important gquestion? Many
great names made casual observations
as the years moved on. Newton, in
1716 wrote about the magnetisation
of a needle by frictional electricity;
Swedenborg (1730) argued that such a
relationship existed; Franklin
established the polarity laws for
Leyden jar discharges through a
knitting needle. In 1758 Beccaria
proposed a theory that the earth’s
magnetic field is due to internally
circulating electric currents, a view still
held today.

The problem, felt intuitatively by
many, was eventually summed up in
1774 when the Electoral Academy of
Bavaria set up a prize essay
competition on the theme: “Is there a
real and physical analogy between
electric and magnetic forces ... "

Even though a number of
experiments came close to answering
this basic idea, the final breakthrough
came much later in 1819 when
Oersted found that voltaic electricity
passing. current in a wire visibly
deflected a magnet held near the wire.
He established the laws of current
directions and magnetic polarity.
There is, by the way, a reasonable
claim that his discovery was predated
by the work of one Romagnesi, of
Trent because an essay by Aldini,
written in 1804, and a book by lzarn
of 1805 both refer to this gentleman
as having discovered that

“Galvanism causes the
needle to deviate”.

This new experimental fact opened
up the way to a whole host of new,
more sensitive detectors of electric
current and enabled cable telegraphy
to literally leap ahead in practical and
economic utility. Cable
communication was in extensive use
within thirty years of Oersted’s
discovery. The  electromagnetic
principle enabled relays and sensitive
galvanometers to be devised thus
clearing the way for a new era in
electrical science. Signals could be
amplified enablingman to probe a little
deeper into electrical phenomena.

Although the development of
telegraphy is a tale of itself it is
necessary to mention these early days
in order to portray the hardware
available to the pioneers who
contributed towards wire-less
transmission.

magnetic

Static and dynamic
electro-magnetic effects

Having grown up with permanent
magnets only it is understandable that
scientists of the early 19th century
failed to realise that yet more
electro-magnetic effects existed when

the field was moving in a dynamic
state. It was common knowledge in the
1820's that a dc current passed
through a coil surrounding a
magnetised needle caused the needle
to diverge one way or the other
according to the direction of the
current. If electricity can produce
magnetism does not the reverse apply?
This was the problem that occupied
Faraday (and others) in the years
1822-31. Moving the needle by hand
and holding it there did not produce a
steady current in the coil so, due to
the lack of sensitive detection devices,
the truth lay hidden for a decade or
more.

Eventually, in 1831, Faraday
founded that the important fact
relating magnetism and current was
that current was produced by changing
not static magnetic conditions — the
now famous Faraday law of induction
was thus formulated. In the course of
several weeks of intense experiments
following his discovery he built the
first transformer, a component that
became important in radio from 1898
onward. Figure 5 shows a neatened
version of Faraday’s experiment to
prove induction with a magnet
provides electricity.

So, by 1831, we now find scientists
have some knowledge of the physics of
capacitors, inductors and resistors as
individual components. Ohm had just
related resistance to voltage and
current in 1827 using equipment
shown in Fig. 6. Two more decades
were, however, to pass before the
oscillating effect of capacitance and
inductance was formulated.

Grounded systems continue

Whilst the ‘static’ form of
electro-magnetics was booming in
cable telegraphy and clearly showing
great commercial return on investment,
many more experiments tried to
produce true wire-less links in order to
gain cost savings. By the 1830's the
use of an earth return must have been
common knowledge but without
sensitive current detectors available it
is doubtful if any experiments
attempting to replace both wires with
the ground or water would have been
successful enough to have supported
serious further work. From 1820
onward, the date of Schweigger’s
galvanometer (the first really sensitive
detector) experimenters now had in
their stock of tools far greater
detection capability. Schweigger’s
contributions were to realise that the
magnetic force of a current could be
“multiplied’”’ by using many turns of
wire around the swinging magnetised
needle and that a steady current in a
second, suitably placed, coil could be
used to balance out the earth’s
magnetic field thus enhancing the ease
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to. which the needle deflected with the
unknown current being monitored.
(This is now known as the astatic
principle.)

There were plenty of contenders for
the conductive form of wireless
telegraphy in 1830’s. An anonymous
report in “The Mechanical Magazine”
of 1837 discussed the use of earth
returns.

In 1831 there is reason to believe
that the Scotsman, James Lindsay,
telegraphed across the 2 km wide
River Tay completely without wires.
The scheme used shown, in Fig. 7,
relies on connection electrodes to
provide the two wire-less paths by
conduction. Lindsay was eventually
granted a patent on the method in
1854 but most accounts of early
telegraphy gives the credit for this idea
to Morse (of subsequent Morse code
fame) who did a similar thing in 1852.
Regardless of whether Morse preceded
Lindsay or not both appear to have
been beaten to it by Franklin! By
1838 the problem of conductive
wireless telegraphy was well exploited
by C.A. Steinheil who made tests
proving that the conductive method
iworker in practice provided a sensitive
enough galvanometer was available and
certain rules about electrode plate
separation were obeyed.

Interest in conduction systems of
practical use continued right up to the
start of this century, as Fig. 8 shows,
but we can dismiss their usefulness as
limited, for the range is restricted
unless enormous input power is used.

From time to time various people
proposed grandiose systems for
trans-oceanic communications by this
method. Henry Highton said the
following in 1872:

~ .. it is possible, by erecting a very
thick line wire from the Hebrides to
Cornwall, by the use of enormous
plates at each extremity, and by an
enormous amount of battery, to
transmit a current that would be
sensibly perceived in a similar line of
very thick wire, with very large plates
on the other side of the Atlantic . .. ”

(this could be used to describe the
modern submarine communication
proposals!) Wilkins had proposed a
similar grand scheme to link England
with France as early as 1745.

Highton's statement is somewhat
ambiguous for around this time a
second wire-less method was realised —
that of ‘near’-field’ induction between
wires. Did his passage refer to this
method or to conduction?

We will look at induction and
radiation wire-less communication in
another part on this subject. Although
conduction methods did not provide a
worthwhile solution to avoid cables it

did get people thinking on the rigtg

lines.
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'WARNING!

AN IMPORTANT NOTICE
CONCERNING THE USE
OF WALKIE-TALKIE
TRANSCEIVERS

A number of low powered, short range
radio telephone units — commonly
known as walkie-talkies or
handphones — have been imported
and sold in Australia during the last
twelve months,

Many of them are technically inferior
and cannot be licensed because they
do not meet the standards laid down
under the Wireless Telegraphy Act
and Regulations.

Many of them are designedto operate
on a frequency which causes
interference both to essential service
communication concerned with the
safety of life and property — and to
the reception of normal radio and
television broadcasting.

The use of such unlicensed {(or
unlicensable) setsisin contravention
of the Wireless Telegraphy Act. The
penalty for using radio equipment
for the transmission and reception
of messages without a licence is
imprisonment for six months, or a
tine of up to $100.

People contemplating purchase of
radio telephone units should first
check with the Regulatory &
Licensing Section of the Post Office
to ascertain whether licences

would be granted to use the units
for the purpose they have in mind.
Importers: Please note that only
radio telephone units which meet
Australian Post Office approval

may be licensed in this country.
Claims by overseas manufacturers
that licences are not necessary
should be disregarded.
Embarrassment to importers,
retailers and purchasers will be
avoided if licensing eligibility is
ascertained before import orders
are placed. Such information may
be obtained from the
Superintendent, Regulatory &
Licensing at Post Office
headquarters in any state.

THE PENALTY FOR

UNLICENSED USE IS
6 MONTHS

IMPRISONMENT OR
AFINEOFUPTO

$100
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412 KENT STREET, SYDNEY Ph. 29-6973

FOR THOSE WHO ARE
SERIOUS ABOUT SOUND

ALTEC. AT THE OPERA HOUSE

For vyears now on the
international scene the most
discriminating sound engineers
have specified ALTEC quality
monitors. Look around the
leading television, radio and
recording studios — anywhere in
the world — and you’ll find
ALTEC monitors.

Sales in the U.S. have reached
new peaks — and in the highly
competitive and selective
European market demand for
ALTEC systems has never been
greater.

In Australia ALTEC enjoys an
ever increasing proportion of the
professional market.

Ask any of the sound engineers
who specify and enthuse over
ALTEC quality monitors. Once
you've heard and enjoyed
ALTEC sound, you’ll never be
satisfied with anything else.

NEW DOMESTIC SPEAKERS
*Altec891A. In just a year, this
mode! has become a best seller.
It features a 12 inch woofer and
a high-frequency radiator tweeter
and comes in an enclosure
measuring 25-1/2 x 14-1/2 x
12-1/2 inches with a
charcoal-colored sculptured foam
grille. ALTEC have said it was
designed for ‘‘younger people
who want good sound but want
to pay less.” Our tests revealed it
to produce an open, realistic
sound and a crisp high end. It
delivers this sound with only 12
watts of amplifier power.

*Quoted from Consumer Guide Maga-
zines, USA 1974, Publishers Lawrence
Teeman.

801s AND FULL RANGE ALTEC PRODUCTS AT
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BETTER STEREO

SOUND

Conventional quadraphonic systems leave much to be desired says Dr. Farrimond, here is a better way.

Dr. Farrimond is Reader in Psychology University of Waikato, Hamilton, New Zealand,

OPINIONS differ on the relative
merits of omnidirectional versus
directional loudspeakers. Sound which
retains its directional properties retains
the ability to provide a good sterec
image; however omnidirectional types
of loudspeaker are very easy to listen
to since the dispersion of sound results
in a non-fatiguing acoustic.

If the desired aim of loudspeaker
reproduction is to provide dispersed
sound, whilst at the same time
retaining a stabilised stereo image,
there appear to be tangible benefits in
increasing the number of speakers.

Possibly the complete solution would
be not only to increase the number of
speakers being driven by two separate
channels but also to increase the
number of separate channels; this
would provide dispersion, in addition
to an increased facility for localization
of the sound source. Unfortunately
quadraphonic recording and playback
techniques are not used in this way
although they have potential ability to
solve this problem. In any case present
day quadraphonic recording has its
own problems of quality which must
first be overcome.

Some moving-coil loudspeaker
manufacturers have used groups of
speaker units to act upon larger
amounts of air. Such an example is the
Bose loudspeaker in which eight units
face the rear and are driven in unison
to provide a diffusion of sound-energy
— one speaker faces the listener so
producing a sense of direction.

IS FOUR-CHANNEL
WORTHWHILE?

After lengthy experimentation with
‘conventional’ four-channel sound the
author decided that the disadvantages
outweighed the advantages.

Apart from the gimmicky nature of
some recordings, resulting in sounds
emanating from unexpected sources
(see ETI, March 1974, P.52), the
-quadraphonic system left much to be
desired in terms of low distortion,
extended frequency response and
signal to noise ratio, this is a
criticism of the CD-4 demodulator
used and also of the records.

Nevertheless, experience with
four-channel sound had shown that it
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was worthwhile researching other than
conventional two-speaker stereo, so
the author investigated the possibility
of better stereophonic  sound
dispersion using six speakers rather
than two.

It was decided that ‘‘double’”
full-range electrostatics would be used
to provide the frontal sound source
and that Acoustic Research LST-1's
would be wused as rear mounted
speakers to provide dispersion and
some low and high frequency boost.
This particular combination was
chosen since the LST's can be driven
hard, are omnidirectional, cover a wide
frequency range, are  compact
(although heavy at 42 kg) and are a
good tonal match to the modified
Quads.

No decoding of any sort is used — in
effect the speakers on each side of the
room are driven in parallel.

The directional characteristics of
stereo are retained since the speakers
on the left hand side of the room
(both front and rear) reproduce the
left channei signal and the speakers on
the right hand side reproduce the right
channel signal. The advantage of using
moving-coil speakers in combination
with electrostatics is that they
augment the acoustic output of the
electrostatics below 45 Hz where the
level is about five decibels down
relative to the higher frequencies.

SERIES OR PARALLEL

During the initial experiments, the
LST's were driven in series with the
Quads. This arrangement was used so
that the blocking capacitor of the
LST's kept direct current and low
frequencies from the Quads. The
results were good, but normally a
parallel arrangement is preferable since
this does not raise the load impedance,
with a consequent reduction in
amplifier damping factor.

The impedance curve of the LST's
using switch position number six, is in
general, complementary to that of the
Quads: a rise in one system being
counteracted by a fall in the other.
The fall in impedance of the Quads
above 8 kHz is partially counteracted
by a constant impedance of 12 ohms

for the LST's when the selector switch
is in position 6. The net result,
particularly for series connection, is a
flattening of the impedance curve for
the six speaker assembly with
excellent acoustic results. Nevertheless
the parallel arrangement was preferred
overall.

The Quads were positioned at the
front of the room well away from the
wall. The LST's were located high up
on a rear wall so as to increase the
distance of the sound path to the
listener. The tonal matching of the
electrostatics and the LST's was very
good, since LST's have very little bass
overhang and it was possible for the
listener to move from one set of
speakers to the other without noticing
any great variation in overall tonal
quality.

Currently the amplifier load has been
spread a little, so that now in the fina!
installation, the Amcron D-60 has only
the Quads to cope with whereas the
LST's are driven by a Harman Kardon
Citation 12 amplifier. Both power
amplifiers are fed by the same stereo
signal from the double output sockets
of a Harman Kardon Citation 11
preamplifier. Any residual discrepancy
between the LST and the Quads is
compensated for quite easily, since the
preamplifier has slider frequency
controls which can boost or cut the
signal up to 12 decibels at hinge points
of 60 Hz, 320 Hz, 5 kHz and 12 kHz.
The overall frequency spectrum of the
LST's may also be varied by adjusting
the six position impedance control
switch on the  speaker. By
manipulation of both sets of
“frequency” controls, a satisfactory
acoustic match is possible.

Loudness balancing is readily
accomplished, since the D-60 amplifier
has variable gain controls which makes
it possible to balance the gains of the
two amplifiers. It would have been
even easier if the Citation 12 amplifier
also had gain controls, but
unfortunately it has not. This is a

.design feature which would be
welcomed on all separate power
amplifiers.

Low frequency directionality is good
as the output is omnidirectional and
therefore the source of the sound is
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difficult to localize. For the high
frequencies, which do provide
directional cues, it is important to
adjust the high frequency output levels
of the LST's to just below the point at
which the source of sound can be
identified. This was found to be best
at settings between 4 and 6 on the
LST's. The net result is to bring the
transients of triangles and cymbals
forward, to a point apparently
between the listener and the speakers.
The stereo image does not suffer since
the effect is fore and aft displacement
rather than a latera! displacement.

The stereo image is largely dictated
by the Quads and is, subjectively,
relatively free from major disruption
as the listener changes position
laterally. The energy gradient within
the room is fairly uniform. There is
little apparent fall off in acoustic
energy as one moves up and down the
room.

Presumably it is because of Haas
Effect (in which both precedence
effect and loudness, influence the

apparent source of the sound) that the
sound still appears to originate from
the speakers at the front. This, as
stated previously, is helped by the
position of the LST’s near the ceiling
on the rear wall, so that even though
at the listening position they may be
producing a volume of sound which is
equal to that of the Quads, the greater
distance and unusual angle of the
LST’s does not enable them to obtain
"precedence’’ over the Quads — unless
the listener moves nearer to the LST's.
The changeover point occurs at a
distance from the LST's of one third
of the total horizontal distance
separating the two systems.

The three-dimensional quality of the
reproduction  produces a closer
approximation to the sound of live
music. In subjective terms it may only
be described as warmer, more rounded
and less fatiguing, and whatever may
be registered objectively by a meter, it
is the subjective result after all which
is the more important.

Other loudspeaker combinations will
probably give similar results if they are

chosen carefully, so readers with other

speaker preferences may care to
experiment along similar lines in
pursuit of the elusive ‘‘ultimate
sound”’.

Four speaker stereo was found to
confer a greater .element of realism or
three dimensional quality when
compared with the two speaker stereo.
The sound is brought towards the
listener and seems to come from just
in front of the speakers rather than
from inside them. The best effect is
achieved by locating the rear speakers
as far behind the listener as the
forward speakers are in front of the
listener. This may be a problem in
some rooms, but it is worth the effort
if circumstances permit. The relative
volume levels between front and rear
speakers should be adjusted by trial
and error until the listener is only
aware of sound coming from the front
pair.

The result is a warm surround-sound,
which is non-tiring and is a step nearer
to the reproduction of the
characteristics of live music. o
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300D AVDIV

.

TYPE min.Watts|SUPPLY|Printed Bd
4Q| 8Q | volts numbers
TA3C 3 = 13-2 ~F370105
TASB| 8 | 5 | 25 | 339250
TA10B| 13 | 10 | 32 339250
_IA158 18 15 38 339250
TA20C| 30 20 | *22 339771
TA25C| 35 | 25 124 339771
Preamp| - - - 339251
Semiconductor Division
s T C'BA“U COMPONENTS
6020333 PTY. LIMITED 951566
SYDNEY MELB.

Moorebank ave.Liverpool NSW 2170
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Magnavox 8.308Q or 15Q . .......... $12.95
Magnavox 8WR 8Q/15Q ............ $10.50
Magnavox 6WR 8Q/15Q ............ $10.50
Magnavox 3TC 8Q/15Q tweeters . . . .. $3.50¢ea.

Coral 8'/8%Q speakers separately . ...$11.00ea.
(excellent for P.A. systems or as an 8" woofer.
Rated at 35 watts Peak Power)

COrall tweBlers , .« v e'me e dwes o ate $3.00ea.
Coral Mid-Range (to suit 8" system)

Coral 8" speaker system kit 8SA-1 35 watts,
3-way, 3 speaker system in kit form includes all
speakers, crossovers, terminals, wire, screws,
coral emblem for front of box ... .. $30.00 pair

Coral 10" speaker system kit 10SA-1 50 watts,
3-way, 3 speaker system in kit form includes all
speakers, crossovers, terminals, wire, screws,
coral emblem for front of box .. ... $50.00 pair

Coral 12’ speaker system kit 12SA-1 60 watts,
3-way, 4 speaker system in kit form includes all
speakers, crossovers, terminals, wire, screws,

coral emblem for front of box . . . .. $70.00 pair
Philips AD 0160/T8 1" Tweeter........ $8.00
Philips AD 5060/Sq8 5'* Squawker ....$12.50
Philips AD 8065/W8 8’ Woofer . ...... $12.00
Philips AD 10100/W8 10 Woofer . . ... $33.00

Philips AD 1265/W8 12" 30 watt Woofer $23.00
Philips AD 12100/W8 12’ 40 watt Woofer $35.00
Philips 2-way Crossover .............. $6.50
Philips 3-way Crossovers . ............ $12.50

PHILIPS KIT No. 1 PHILIPS KIT No. 2
2-AD 8065/W8 2-AD 10100/W8

2-AD 5060/5g8 2-AD 5060/Sq8

2-AD 0160/T8 2-AD 0160/T8

2-3 way Crossover 2-3 way Crossover
TOTAL PRICE $82.00 TOTAL PRICE $122.00

PHILIPS KIT No. 3
2-AD 1265/W8
2-AD 5060/Sq8
2-AD 0160/T8 2-AD 0160/T8

2-3 way Crossovers 2-3 way Crossovers
TOTAL PRICE $99.00 TOTAL PRICE $120.00

PHILIPS KIT No. 4
2-AD 12100/W8
2-AD 5060/Sq8

SPEAKER
SPECIALS

Plessey 20C 2" 8Q or15Q ............ $3.20
Plessey 2C 2% " 8Q or15Q ........... $3.80
Plessey 3D 3" 8Q or15Q ............. $4.32
Plessey 4D 4" 8Q or15Q .. ........... $4.50
Plessey 5D 5" 8Q or16Q .. ........... $4.90
Plessey C6BM 6" 8Q or15Q ........... $7.40
Plessey C60 20 watt 4" 8Q or 16Q ....$12.20
Plessey C64D (6" x4’)8Q or 15 ..... $5.12
Plessey C75L (7" x5”)8Q or15Q ..... $7.00
Plessey CBM 8 8Q or 15Q ........... $8.36
Plessey C84L (8”x 4”) 8Q or 15Q ..... $6.67
Plessey C96L (9" x 6”') 8Q or 16Q ..... $8.06
Plessey C2GX (3" tweeter) 8Q or 16Q $5.13
Plessey X30(1”)8Q or15Q .......... $9.35
Plessey 5FX (5’ tweeter) 8Q or 15 . ... $5.80

Plessey C6LX (6’ twin cone) 8Q or 15Q . $7.00
Plessey C60X (20W €’ twin cone)

SO 18D o ea e teme oot bosimss $13.77
Plessey C8MX (8W 8’ twin cone)

BQor15Q ............ .. $9.85
Plessey C80X (20W twin cone 8")

BOIGPENGIR T o o bac oR € s oo 3N os $14.95
Plessey C96LX (9’ x 6" twin cone)

SN USKIYS Yo 8 L/0d dan s e sl & $9.20
Plessey C12P (30 watt 12" woofer)

BIL IOP WA 5 Nile Ba l s s e Faraals $21.75
Plessey C12P (30 watt 12’ twin coned)

B2 ORISR i atietenr e aTbonds $23.30
Plessey C100 (10’ woofer 20 watt)

8Qor16Q ............ ... ... $14.85
Plessey C100X (10’ twin coned 20W)

BR NP1 5 e Svrascmcsibrsrscy $16.15
Plessey C6MR (6’ mid-Range —sealed back)

BRI L s My as e b 7o r dER TN o h $8.80
Plessey 12U50 (12’ 50 watt woofer)

SRIOF AU i85 o Sre bl d i % $39.00
Plessey 12UX50 (12’ 50W twin coned)

B0 BB covmsven s pioXi 4w sd o ke $42.00

All above items in stock at time of advertising.
If ordering by mail please allow a sufficient
amount to cover packing and post.

Phone: 747- 2931

PEDGE ELECTRIX
34A Burwood Rd Burwood, NSW 2134,

COMPLETE MAIL ORDER SERVICE

All goods available at competitive prices. Please write or
ring for a quote... allow a sufficient amount to cover
Freight when ordering.

J
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APAN BFU-121 BELT-DRIVEN
AUTOIMATIC TURNTABLE

THE ANSWER TO THE PROBLEMS OF
ENTHUSIASTS WWHO WANT MORE
THAN THE BASICS, BUT DON'T
LWANT TO PAY THE
HIGHER PRICE

The Apan BFU-121 fully automatic CD4 ready turntable is a must for those who want the ease of
automatic listening pleasure. It employs the fo/lowing features — 4 pole synchronous motor — wow and
flutter less than 0.16% W.R.M.S. — Signal to noise ratio better than 52 dB, — 12" diecast aluminium
platter, weight 1.3kg — Static balance ‘S’ type 1one arm with anti skate device. Independent hydraulic lift.
It comes complete with cartridge. Freq. 20-20,0C0 Hz.

See your Hi-fi showroom for a demonstration of the APAN BFU-121 turntable.

AGENTS:

QLD: Tallerman & Co. Pty. Ltd., Robertson St., Valley, Brisbane
VIC: K. J. Kaires & Co. Pty. Ltd., 4 Hill Court, Macleod
S.A: K. D. Fisher & Co., 72-74 McLaren St., Adelaide
ACT: George Brown & Co. Pty. Ltd., 23 Whyalla St., Fishwick

N2Z: Avalon Radio Corp. Ltd., 131-139 Hobson St., Auckland

agenCieS pty. |td. STATE DISTRIBUTORS:

WA: G. K. Cameron & Co. Pty. Ltd., 246 Churchill Ave., Subiaco
TAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hobart
71 Chandos St.yLeonards 2065 Tel: 439-4352 N.T.: N. T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin




OVERCOMING
P.A. PROBLEMS

Avoid pitfalls and improve system layout for

optimum P.A, performance.

THE PURPOSE of public address and
sound reinforcement systems is to
enable an audience to hear participants
in a function-programme, intelligibly
and clearly.

Contrary to the practice in some
quarters it is not just to make a loud
sound. [f the information, whether
speech or music, is not heard and
understood without strain, the system
has failed its purpose.

The ideal is for the audience not to
be aware that a p.a. system is in actual
use, only that they can hear
comfortably with adequate volume,
but otherwise as though the speaker
was just using his natural voice.

Practical installations pose many
problems, both of a temporary and
permanent kind.

One of the biggest problems is
acoustical feedback, often called
“threshold howl”. Sound from the
loudspeaker is picked up by the
microphones, amplified, reproduced
by the speakers and picked up again,
This cycle is repeated until it builds up
into a massive how! limited only by
the power output capabilities of the
amplifier. The frequency of the signal
is governed by the main resonance in
the feedback loop, usually that of the
microphone, and the whole process
takes little more than a second.

Feedback will occur when the gain of
the system exceeds a certain critical
level. The microphone must of course
be live, but does not have to be
receiving for speech or music. Ambient
noise or electrical noise in the
amplifier is sufficient to trigger it off.
If the system gain is just below the
critical level, we can have incipient
feedback, where every word uttered
by the speaker is followed by a
decaying ringing sound.

The critical leve! depends on many
factors, but where it is low due to
poor acoustics, inferior equipment or
inexpert installation, the amount of
volume which can be used may well be
restricted to a level below that
required for reasonable audience
audibility. They will have to strain to
hear, and non-technical members may
protest that the volume should be
turned up more, or a bigger amplifier
used.
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In order to get as high a volume level
as possible, the p.a. operator may turn
the gain up to as near the critical level
as he dare go. The resulting ringing,
considerably reduces intelligibility and
so makes matters worse; and of course
there is the real danger that the system
may ‘‘go over the top” at any
moment, It is always better to operate
with a safety margin well below
critical feedback level to achieve
maximum- intelligibility, even though
the volume may be rather less than
desired.

HOW TO REDUCE
ACOUSTIC FEEDBACK

The design and installation of a p.a.
system should have, as a major
consideration, the reduction of
feedback and raising of the critical
level to as high a value as possible.
Where microphones and loudspeakers
are working in the same volume of air,
the problem can never be completely
eliminated, there will always be a
critical gain beyond which feedback
will take place. Much can be done
though to reduce the acoustical
microphone/loudspeaker coupling, and
hence the degree of feedback.

Single-unit loudspeakers radiate
sound forward in all directions in the
shape of a cone (Fig. 1). The first basic
principle then, is to avoid positioning
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I two or more loudspeakers are used close together it is essential that they are
in phase, otherwise ‘blind spot’s will occur — especially in the area between the

main axes of the speakers.

any loudspeaker so that it directly
faces into a microphone. Loudspeakers
should never be placed at the back of
the speaker’'s platform with the
microphone(s) in front of them. They
should be placed at the sides and

slightly forward. Any loudspeakers
placed in the auditorium should
likewise not face back toward the
platform. Unless the rear of the
loudspeaker cabinet is completely
sealed, there will be some radiation

Fig.1. Conical sound distribution pattern of
single-unit loudspeaker.
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Fig.3. Distribution pattem. (simplified) of

column loudspeaker. Note flat top and
bottom.
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Fig.2. Loudspeakers mounted with their
sides facing the microphone give the minimum
diract feedback.
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Fig.4. Column loudspeaker angled to cover whole audience yet give minimum rear-wall

reflection.
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OVERCOMING P.A. PROBLEMS

from the back, so unsealed backs
should also not face toward the
microphone. The ideal position is to
angle them so that they are
sideways-on to the microphone (Fig.
2).

Directly radiated sound is by no
means the whole problem. Sound will
be reflected from various objects in
the auditorium, especially the rear
wall. If this surface is hard and
reflective such as unpapered plaster,
with no absorbent areas such as
curtains, wooden panels or doors,
feedback may well cause difficulties.
The platform wall is also important as
a reflector, because sound from the
auditorium will bounce from the wall
behind the platform right into the
front of the microphones. Very often
though, this wall is covered with
drapes or otherwise decorated with
absorbent material over all or part of
its surface, so its effect is reduced.
Where both walls are bare and hard,
the p.a. engineer may be in real
trouble!

The ceiling can also prove
troublesome — especially if arched or
domed. Sound rising to such a
structure will be reflected in all
directions, much of it coming back to
the platform.

Of recent years, the single-unit
loudspeaker has given way to the
column or line-source speaker. This
has many decided advantages. The
sound radiation pattern from a column
is shown in Fig. 3 (in simplified form),

omitting minor secondary lobes. The
outputs from the line of drive-units all
reinforce each other in the forward
direction in the same plane. Above and
below, the sound field is minimal.

If positioned and angled correctly,
this cheese-shaped radiation pattern
can be wused greatly to reduce
unwanted reflections. To start with,
very little sound is directed to the
ceiling, that which does arrive there is
as a result of reflections from the floor
and seating. Arched and domed
ceilings are nowhere near the bogeys
they can be when using single-unit
speakers.

The elevation and angle of a column
loudspeaker should be such that the
sound beam is directed along the heads
of the audience in a gradually
descending path, (Fig. 4). It can be
seen that when finally reaching the
rear wall, only a small area at the
bottom will be affected. Thus there
will be minimal reflection.

All too often installations are seen
where the column is vertical, and
mounted too high. In this position the
sound beam is directed over the heads
of the audience, straight at the rear
wall, about the worst possible
condition. A further aid is to turn the
columns inward to some degree, by
this means any sound reaching the rear
wall does so at an angle and thereby is
not bounced directly back, but must
be reflected by other surfaces (being
attenuated each time), before finally
arriving at the platform. Such an

inward turn is obtained by the
sideways-on positioning relative to the
microphones (Fig. 2). And so a dual
benefit is obtained. Also, the audience
in the front-centre of the auditorium
who may otherwise be missed with a
straight-to-the-back speaker position,
are well served. Where the floor rises
toward the back as it does in many
theatres, vertical-mounted columns
will achieve the desired angle with the
audience, so in this case tilting forward
is not necessary.

Some columns are designed to stand
on the floor, using tripods or other
means of support. These are
convenient to erect and position for
temporary jobs, but one possibility
must not be overlooked. Feedback can
take place through the floor from
speaker to microphone. If the critical
feedback level is ‘much lower than
would be expected from experience,
lift the microphone stand off the
floor. If there is an improvement, then
the feedback is indeed structural
rather than airborne, and absorbent
pads should be placed under the
microphone and loudspeaker stands.
In most cases, the loudspeaker will be
suspended from some convenient wall
support.

A major factor in the control of
feedback is the choice of microphone.
Some microphones are
omni-directional, they pick up from all
directions, others have a figure-8 polar
diagram, these pickup from front and
back but not at the sides. Still others

SECONDS

T T ‘ o
CRITICA‘L FEED
BACK LEVEL 74 Curve(a)
1 |
B— |
| |
/T’_——_l | , \
‘ Curve(b)
| l | ‘
50 100 2k 5k 10k Hz

0 100

L greatly improve matters.

1k Sk 10k

Hz
Fig.7. A typical public hall reverberation characteristic. Note how the
reverberetion time increeses at low frequencies which are therefore
responsible for most of the reverberation. Judicious bass-cut can

Fig.6. A microphone with a bad resonant
peak (curve b) will initiate feedback because
peak tip is over the critical feedback level.

A flat-response microphone (a), can operate
ata much higher gain level without crossing
the critical point. (most good-quality moving
coil microphones would have a much less
pronounced peak, a bad case is here shown
to illustrate the principte. However all
peaks reduce the usable gain level by the
peak amplitude plus a safety margin).

I

Fig.5. Cardioid polar diagram of a microphone

showing sensitivity variations with direction.
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have a polar diagram that has a large
lobe at the front which decreases
around the sides to form two small
lobes to back left and right, with
minimal pickup at back centre. The
diagram resembles a heart-shape, hence
its name, cardioid. Some that have still
greater front-to-back ratio, are termed
super or hypercardioid.

Super, or hypercardioid microphones
can assist in controlling feedback
because of the rejection of sounds
coming from the rear. However, their
advantage is lost if the microphone
position is moved such as when
hand-held to give the speaker mobility.
There are also the reflections from the
platform wall which enter the front of
the microphone. These can be more
significant than those entering the
rear. Although cardioid microphones
are strongly recommended in some
quarters for feedback prevention, the
advantage is slight and overstated.

A far more important characteristic,
is the frequency response of the
microphone. Microphones with a flat
response are generally considered to be
unnecessary and wasteful for p.a.
work. Although good quality sound is
to be aimed for, high-fidelity is not
expected or possible under the usual
conditions, especially as speech is
generally the main signal source.
Hence it is felt that the use of
_expensive high-class microphones is
not really justified for p.a. use.

But this is not really true.

All cheaper microphones, and many
dearer ones of the moving-coil type,
exhibit a resonance to a greater or
lesser degree somewhere in their
response curve. This is due to a basic
cone resonance and although the
better units have this resonance
damped to a certain extent, it cannot
be eliminated.

If this peak on the response curve
causes the gain of the system to reach
the critical feedback level at. that
frequency, feedback will result, even
though the rest of the curve lies well
below (see Fig. 6). Thus the maximum
volume at most frequencies will be
much lower than the critical level. A
microphone with a flat response, such
as a ribbon or condenser type, is also
shown; this has a higher usable gain
level, and yet will not run into
feedback because no part of the curve
is over the critical line. Furthermore a
‘peaky’ microphone is very unstable, it
needs only the small amount of energy
encompassed within the frequency
band of the peak to take it ‘over the
top’, and it will feed back at the
slightest provocation even when the
gain is well down. On the other hand,
a flat-response microphone is much
more docile. Even when operating near
the critical level, it is slow to feed back
because a large amount of energy over

a much broader band is required to
make it do so. A microphone such as
the ribbon Beyer M260, has a‘response
completely free from peaks and has
proved its worth in difficult feed back
conditions.

REVERBERATION

From acoustical feedback we will
turn to another p.a. problem — that of
reverberation.

Reverberation is caused by
reflections of the sound from one
surface to another over multiple paths.
Each introduces a time delay, so that
from one single original sound, the
listener hears a whole series separated
by minute fractions of a second.
Concert halls have designed
reverberation. This is measured at
various frequencies and defined as the
time taken for a sound to die away to
a millionth of its original level.

While reverberation in moderation is
essential for music,for it imparts depth
and richness, it tends to obscure
speech and reduce intelligibility.

The observations made regarding
loudspeaker siting and angling to
reduce feedback will also help to
reduce reverberation. The clothed
human body is very sound absorbent,
and directing the sound beam from
column speakers into the audience,
will lessen the amount that will be free
to bounce about the walls and
furnishings. The relative freedom from
roof and ceiling reflections which

result from the use of column speakers

is a big help.

Unfortunately the measures adopted
for reducing feedback, while helpful,
are not always completely effective in
controlling reverberation. In dealing
with feedback we try to prevent
reflected sounds from the auditorium
from reaching the platform. In
inhibiting reverberation, we try to stop
the sounds bouncing around in the
auditorium itself, a rather more
difficult undertaking.

Some situations, such as underneath
balconies, can be particularly prone to
high reverberation. Higher frequencies
are more readily absorbed than lower
ones, so it is usually those at the lower
end of the spectrum that tend to
continue being reflected, and so
contribute most toward the
reverberation. Considerable
improvement can often be made
therefore, by cutting the bass response
of the amplifier, thereby reducing the
level of the bass frequencies.

It may be noted in passing that some
p.a. operators try to reduce feedback
by cutting the treble response. This
can help if the microphones are
‘peaky’ because the resonance peak
usually occurs between 2-5 kHz, and
so can be reduced in this way. It also
can be effective where the
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"installation,

loudspeakers are not properly angled,

and are directed into hard
wall-surfaces that reflect high
frequencies. However, it also cuts

those speech frequencies and
transients that make speech intelligible
and so defeats the main object of a
p.a. system. It is far better to use good
microphones and take care with the
loudspeaker mounting.

When cutting the bass to reduce
reverberation, do not give maximum
cut, as some p.a. operators do, unless
this proves to be absolutely necessary.
Some bass is necessary to preserve
naturalness of the reproduction, if cut
too far the result sounds thin and
strangled, and can be tiring to listen
to. What with top cut, and excessive
bass cut leaving only the emaciated
middle frequencies, it is little wonder
that "’p.a. sound’’ has had such a bad
name in the past.

An effect akin to reverberation,
though from a different cause, is
where sound from several different
loudspeakers all at different distances
from the listener, arrives at different
times. Due to Haas effect, all the
sound appears to come from the
nearest one, but even so, the different
time delays can reduce the level of
intelligibility; the effect is especially
pronounced where the speakers are
more than 50 feet apart. This used to
be a problem when large numbers of
single-unit speakers were used in an
but with columns and
their much greater range, far fewer are
required. This reduces mutual
interference. Furthermore, because the
sound field from columns can be
controlled and directed to specific
parts of the audience, although there
may be overlap between adjacent ones,
there will not be multiple fields from
several speakers in the same area.

BLIND-SPOTS

Blind-spots can sometimes be found
in an auditorium; everywhere else in
the auditorium sound coverage is
good, but in one spot, often just
affecting three or four seats, it is very
poor.

The most likely cause is overlap
between two speakers that are out of
phase. This is why it often occurs near
the centre of an auditorium which is
served from speakers on either side. |f
speakers are connected out of phase,
so that the cones in one column are
moving forward while those of another
are moving backward, the sound waves

'produced by both will cancel when

they meet. Prevention is better than
cure, so the polarity of every speaker
should be marked on its terminals, and
two-colour wire used to connect them
up so that correct phasing of the
whole system is maintained. |f there
are no speaker polarity indications,
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OVERCOMING P.A. PROBLEMS

they can be determined by using a
small dry battery such as a 4.5 or
6wolt lantern type. Connect the
battery across the terminals
momentarily, and observe whether the
loudspeaker cones moved forward or
backward. The terminals should be
marked indicating the battery polarity
that produced forward cone-motion.
Another cause of blind-spots is just
lack of coverage from any
loudspeaker, the intended one may be
angled too high or low thus missing
the affected area. Care in installing the
speakers should prevent this from the
start. Roof-supporting pillars in the
auditorium can cause blind-spots by
producing a sound-shadow. Usually
this affects only those seated close to
the pillar, as the sound converges
around it at a greater distance.
Loudspeakers should be so positioned
that the sound-shadow from one is
filled in by another not-too-far-distant
speaker. It is often an advantage to
mount the columns on the pillars
rather than the side walls.

EQUIPMENT BREAKDOWN

Perhaps the biggest problem that can
face the p.a. operator is a breakdown,
especially if the function is a large one
that could not continue without the

2 EMONA

best value in

Electronic

Calculators
MODEL SC40 POCKET SIZE
_ SCIENTIFIC COMPUTOR

— $104. +15% sales tax if
applicable, including: carry
Case, type 12, 240 V
A.C. adaptor/charger,

Data entry and disp in
l?nge of T g 10— to
H1o0 1077) x 1099,

Answer in ten significant mantissa and
two exponent digits. Floating decimal
point or scientific notation. Double
entry proof. X2, \7)’( and  1/X
functions. E xponential functions.
Logarithmic functions. Trigonometric
functions, Inverse trigonometric
functions. Angle unit both in radian
and degree. Fixed memory for 10-digit
precision T and e. Two sub-memory
registers for automatic bracketing and
parenthesizing, Extra memory register,
Radian-degree indicator. Automatic
busy/ready indicator, error indication,
result overflow indication, display
shut-off  and Lo-barrer)/ indicator,
Dual-sectioned keyboard for arithmetic
and scientific functions. 14-digit LED
display. Built-in  computor-controlled
energy saving circuit, Built-in
rechargeable battery and charger.

MAIL ORDERS: add postage

OTHER MODELS ALSO
AVAILABLE
EMONA ENTERPRISES,

21 Judge St., Randwick,
N.S.W. 2031. Phone: 399-9061.
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p.a. Here again, prevention is the
keyword, even if the trouble can be
traced and put right, it will mean a
considerable interruption and delay in
the programme.

The most prolific cause of
breakdowns is a cable fault.
Loudspeaker feeders should be run
where they can come to no harm.
Wherever possible they should be
mounted high and out of reach, never
across exit doors or through doorways
unless there is clearance to allow for
the door to be closed. They should
always be supported at frequent
intervals; never just hung in a long
loop across any open space, or even
along a side-wall without any
intermediate support. They should not
be bridged across a corner, but run
into the corner and supported.
Connections should be carefully made
with particular attention to odd
whiskers of wire that could stray to an
adjacent terminal. Cables should never
be run along the floor with the one
exception of microphone cables on the
platform or stage, as these are usually
under the surveillance and control of
the p.a. operator.

Cable-breaks usually occur due to
fatigue, within an inch or so of the
connector or plug {with the exception
of those accidentally or otherwise
damaged). Cables in frequent use will
sooner or later break at this point, so
it is a good preventive practice to
occasionally cut off three inches from
the ends of all cables and re-fit the
plugs. It may seem rather a chore, but
the improvement in reliability is well
worth the effort.

Loudspeakers rarely give trouble
unless damaged, and even if one did
develop a fault, it would only mean a
partial breakdown. None-the-less,
many p.a. installers like to have a spare
column with them on any important
job. Several microphones are often
needed at many functions, so there
will always be a spare available. These
too are generally trouble-free unless
dropped, or in the case of ribbons,
blown-into as a test. (To test a
microphone never knock it or blow
into it, speech is the best test, but if
one wants to surreptitiously test a
mike while the programme is in
progress, gently scratch the end).

The amplifier is usually the most
vulnerable item, and a spare, even if of
lower output, should be available. It is
a recommended practice to have two
or more amplifiers feeding separate
sets of speakers so that volume levels
can be independently adjusted. If this
is done then a spare will be already
connected and ready for immediate

substitution in the event of a failure.

Faults can occur in mixers although
they are not so common. A spare can
be carried though, even if of a more
modest specification but if the worst
comes to the worst, a microphone can
be plugged directly into the
microphone socket of the amplifier
and so by-pass the defective mixer.

The final problem that we shall deal
with in this article is that arising from
the way in which microphones are
used. Microphone output is
proportional to the square of the
distance from the sound source.
Doubling the distance from the
speaker’s mouth, reduces the output
to a quarter. If the critical feedback
level is rather low, the gain cannot be
turned up far enough to compensate
before encountering feedback, hence it
is necessary to keep the microphones
close to the speakers. But if they are
too close, explosive consonants such as
“P*" and "'B", will produce shattering
effects from the loudspeakers. About
nine inches to a foot is a good average
microphone/speaker distance, so if the
rostrum or speaker’s desk is deep, a
boom-arm or swan-neck is a useful
accessory,

The microphone should not be
positioned level with the speaker’s
mouth because not only will this
obscure him from the view of the
audience, but this is not where
maximum sound pickup from the
human voice is obtained. Sound tends
to be reflected downward from the
palate, and this can be further
accentuated by the speaker looking
downward from the platform to a
seated audience. The most satisfactory

angle is with the microphone
positioned about 450 from the
horizontal.

Speakers should be instructed, in
advance, of the optimum microphone
distance, as some like to step back and
ignore the microphone completely,
while others lean so close that they
appear as if they are going to swallow
the thing. An extended hand-span is a
good rough measure of the optimum
distance, and one that is reasonably
easy to estimate by the speaker. It
would be as well to warn him not to
measure the distance literally by this
means while speaking, as the audience
may misinterpret the gesture!

It can be seen that there are many
pitfalls, and installing p.a. {even a
temporary system) is not just a case of
connecting up a few speakers, an
amplifier and microphone. But
attention to the points here described
should enable one to avoid some of
the worse problems. o

ELECTRONICS TODAY INTERNATIONAL — MARCH 1975




BEAT THIS FOR REAL

\
| \!,.,

If you're into the sound scene, chances are
vou'vealready heard a great deal about Marantz
Because Marantz has a great deal more to o‘fer
in the wag of State of the Art quality and design.
Ad now Marantz offers yod a great deal on the
mcdel ~030 sterso amplifier. Here’s why. The
Marantz 9060 is one of our most popular sellng
ines. So we ordered a lot extra to arrive in time
fcs th2 pre-Chriszmas buying period. Right—
you guessed it. They just arrived. And so did a
{ct more from our back-orcers over the past 12
mwontts Mow we have 1060's coming out of our
eas! Anc because it's socially embarrassing to
have a 1060 ampl fier julting out ¢f each side of
our heads, we've decided to do something drag-
tic to deplete ou- extra stock of these classis
s:ereo amplifiess And believe us, the 106J is

VALUE !

a classc. Just look at a few excerpts from the
authori:ative Stareo Review:

“The Waran:z 1360 stereo amplifier is a moder-
ately psiced, highly flex ble integrated stereo
amplifier whos2 performznce Joes credit to the
Marantz repu:ztion’.

“ .. tka Marantz 1060 delivered 38 watts per
channel cortinruous into 8 ohms, 34 watts to 3
ohmloads. .'.

“At the rated 30-watt output, harmonic distar-
tion was between 0.06 and €.07% from 20
14,000 Hz, ar¢ about 0.09% at 20,000 Hz .. .
“Our overall impression was completely posi
tive; one could hardly expect more from a3
integrated amplifier at tkis pr ce".

We could sav a lot more. But we feel our 10530
speaks for tself!

EpaRnEancsanafts
WE SOUND BETTEF

For the name of your nearest cealex see page 974 > ine yellow pages.
Or contact Auriema (A’asia) Pty Ltd, 15 Oschard Rd. Brooxvéle 2100. Phone 929 19C0
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a new standard of excellence in
a speaker of small size

The AR-7 is the smallest speaker
system Acoustic Research has
ever designed. It is purposely
small.

Recognizing the space demands
imposed by four channel stereo
music systems, AR decided to
develop a small speaker to permit
installation in areas where our
larger speakers are not approp-
riate. At the same time, this
speaker must offer the extended
range usually associated with
speakers of much larger dimen-
sions.

That the AR-7 has achieved both
design objectives is clearly evi-
dent.

The size (93 x 153 x 6%) is suqh
that 4 AR-7's occupy less cubic
volume than a single AR-3a.
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The accuracy of the sound is
such that we show these power
response curves and guarantee
each AR-7 speaker to match the
curves within %= 2dB. Such ac-
curate, full frequency range per-
formance from an enclosure of
this size did not come easily. It
required years of development
and state-of-the-art technology.

RAPRTIa s V0 S AN
AUSTRALIAN DISTRIBUTORS

W. C. WEDDERSPOON PTY LTD

3 Ford Street, Greenacre. 2190
Telephone: 642 3993 642 2595

Showroom demonstration by appointment

The woofer of the AR-7 uses
such advanced design and manu-
facturing techniques that its low
frequency response extends sub-
stantially below that of competit-
ive speakers of far greater size.
The tweeter of the AR-7 is similar
to the tweeter used in the highly
acclaimed AR-6. It produces
smooth, wide dispersion sound.
Both the woofer and the tweeter
use high temperature voice coils,
permitting higher power handling
capability.

Though the AR-7 was designed
primarily with four channel stereo
installations in mind, its accurate
wide frequency response makes
it @ wise choice for high quality
two channel stereo systems.
AR-7, priced at $199 a pair*®.
Compare the superb sound of
the modestly priced AR-7, AR
4xa and the AR-6. Even to the
most critical ear, the difference
is subtle.

*Recommended retail price 2559
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INTERNATIONAL
3600 SYNTHESIZER

THE International Voltage Controlled
Synthesizers have been developed as
“state of the art’” systems. Extensive
use has been made of digital
techniques and CMOS has been used as
the primary logic family,

This article introduces the
construction of the second of
our two music synthesizers —
the International 3600. The
larger International 4600 was
described in a series commencing
October 1973.

The 3600 is a relatively
inexpensive model that s
basically designed as a portable,
limited capability instrument for
stage work. It does however
offer a performance superior to
small synthesizers at
present on the market.

The larger 4600 is a full scale
unit. It uses the same electronics
but has more modules, a
programming patchboard and
many additional features which
make it more suitable for studio
use.

The flexibility of both units, in
particular the larger, allows
individual constructors to tailor
an instrument to their own
requirements.

most

In the larger 4600 wunit no
compromises were made that would
hinder expansion of the system.
Construction could pace the ingenuity
or finances of its builder. The unit had
a 22 x 22 way patchboard to facilitate
the rapid selection of various module
configurations.

The 3600 offers the most popular
features of our larger 4600 synthesizer
but is simpler.

It is faster to operate as it has a
switch patching system rather than the
matrix patchboard of the larger unit.

The 3600 is particularly suitable for
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Block schematic of 3600 unit, Note this will be shown larger next month.
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live performance and portable use,
being completely enclosed in a rugged
carrying case with detachable lid, the
lid is large enough to house a monitor
loudspeaker which can be driven by
the headphone amplifier.

3600 FORMAT

Three Oscillators:

Three indentical Voltage controlled
Oscillators give Sine, Triangular,
Sawtooth, Inverted Sawtooth (Ramp)
and Rectangular waveforms. Each
oscillator is switchable over seven
(precisely tuned) octaves, plus a
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Ebr; jaycar

PTY. LTO.

The new standard in
professional sound

Jaycar has now completed
negotiations with E.T.l. for
rights of manufacture of their
world-wide acclaimed
International music Synthesizers.

Both 4600 and 3600 will now be
available in kit form and fully
assembled, tested and guaranteed.
Individual modules will also be
available, assembled and tested.

KITSETS NOW AVAILABLE
ET! GRAPHIC EQUALISER

il

e p—

Comes with all coils prewound and a
choice of either a timber cabinet or
attractive marvi-plate cover making
this kit ideal for professional P.A, or
domestic stereo use.

Complete kit price $96
Assembled $130

Kit price $225
Assembled $350

ETI 413 100 Watt amp
Kit price $75
Assembled $105
ETI 420 Amplifier $129
ETI 422 Amplifier $118
ETI 423 Decoder $65
PDST & PACKAGE $3.00

Available soon! 16 to 8 channel
sub mixer line amplifier for
microphones.

|
J PTY.LTOD.
Telephone 211-5077
P.0. BOX K39, HAYMARKET

N.S.W. AUSTRALIA 2000

405 Sussex St. Sydney
ENTRANCE OFF LITTLE HAY ST.

INTERNATIONAL
3600 SYNTHESIZER

Sub-sonic (very low frequency) range
for control purposes. The oscillators
are insensitive to temperature changes.

Four Octave Keyboard A four-octave
monophonic keyboard is provided
with variable ‘Glide’ and ‘Sweep’
control. Tuning to other instruments is
done using the ‘Tune’ control located
on the ‘keyboard control’ module.

Modulation Mixer A ‘Modulation’
module provides a control source by
mixing the output of Oscillator 3, the
Transient generator, and white noise in
any combination. The output is also
sent to the Keyboard module where it
is mixed (technically it is multiplied)
with the keyboard voitage and a ‘key
mod’ output is obtained i.e. the
modulation modules’ output tracks
the keyboard.

External Input An external input
signal such as guitar or voice can be
sent directly to the filter by a
continuously variable gain control
located in the ‘Level’ module. A white
noise control in the same module
sends noise directly to the filter input.

New Low-Pass Filters A low-pass
Voltage controlled filter selects its’
control from the ‘Transient’,
‘Keyboard’, ‘Modulation’, Module or
‘Key Mod’ outputs. The depth of
control is continuously variable by a
control next to the selector switch. A
‘Tune’ control determines the filters’
starting point (pitch) and a
‘Resonance’ control provides variable
resonant peak at the (voltage
controlled) cut-off point. This filter is
not the same as the original filters in
the 4600 Synthesizer.

Unique Transient Generators A
transient generator, intended primarily
to control the filter, is triggered
whenever a key is pressed on the
keyboard and provides a programmed
control voltage. It has two slopes,
either of which can be rising or falling
depending on the ‘Start’. ‘Hold’ and
‘Final’ level setting.

Initiation of the transient can be
delayed until some time (variable)
after a key is depressed on the
keyboard. The hold level can be
sustained until the key is released, or it
will hold only for the duration of a
preset (variable) period regardliess of
the key being lifted prior to, or after
the set period.

Envelope Generator with ‘Hold
delay’. The output of the filter goes
directly to the Envelope Control
{Loudness contour) which has three
slopes and an adjustable Hold Level. A
hold delay similar to that in the
transient generator is also
incorporated. This can be overridden
for manual hold on the keyboard.

Five Section Tone Equalizer The

output of the Envelope control unit
goes directly into a fivesection
equalizer for finer refinement of tonal
quality.

Reverberation A Reverberation unit
forms the final path for the audio
signal. A single control adjusts the
amount of reverberation from zero to
full.

Super-stable A special feature of the
3600 (and 4600) is that an
‘exponential’ control voltage is derived
directly from the keyboard.

The reason for this is that the basic
electronics of a voltage-controlled
oscillator requires that a ’linear’
voltage change at its input will provide
a ’‘linear’ pitch change at its output.
However, our twelve-semitone musical
scale works exponentially rather than
linearly, and so a synthesizer keyboard
must ultimately proyide an
‘exponential’ voltage scale if the
oscillators are to provide an
exponential pitch scale.

It is relatively easy to obtain a
‘linear’ voltage scale from a keyboard
by simply having resistors in a chain,
all the same value. Voltages are tapped
along the chain as a key is depressed.
This '‘linear’ voltage scale is then
converted to an exponential scale
electronically, by an ‘exponential
converter’ sometimes called an
‘oscillator controller’.

Exponential convertors are
particularly susceptible to
temperature, and most instruments
based on such techniques have to be
frequently retuned to overcome the
inherent drift in pitch caused by
temperature changes. Some
synthesizers use only one or two
exponential converters to control
banks of oscillators, whilst others have
a separate converter for each
oscillator.

To overcome this very common
problem, the 3600 (and 4600) derive
an exponential voltage directly from
the keyboard by a unique matrixed
voltage selection system which is not
sensitive to temperature change. This
technique also allows more accurate
keyboard tuning than the 1% tolerance
resistor chain found in most other
synthesizers.

Constructional details of the 3600
synthesizer will commence next
month. The 3600 uses many modules
which are common to the 4600.

Both models are available from
Jaycar Pty Ltd in kitset or built up
form. The International 4600
completely assembled is $1590. The
price of the 3600 is not yet known but
is expected to be around $1000. (Both
units are of course, substantially
cheaper in kit form — about 50% less).@
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Fantastic EM.Tuner

“Very good value indeed”’ Neville
Williams, Electronics Australia, Feb. 75

Don’t take our word for it, see the review in Feb. E.A. The Echosound Tuner is
incredible value for money. Has separate AM and FM front ends. 10 transistors
and 14 diodes. Covers FM 88 to 108 MHz AFC, 60db S/N, 35 db sepn. 600mV
output AM 535 to 1605kHz, ferrite rod antenna. Features multiplex adaptor
complete with built-in stereo indicator. 240V operation. Complete in Walnut
case. Guaranteed for 12 months. Such has been the demand that we are air
freighting them in. Don’t miss out at only $75.00 (P & P Free).

FM ANTENNA SPECIALS L S oo ol St s
n aerng r P 4 or

mla;\a;actuved by H|I7ls {need we say more?} 3 element In tact 3 outputs TV VHF, TV UHF and FM. Fits on

'm;’" .ot;)ng range 7 element $29.55 (Both road back of TV set. Great value at $3.50

‘600’ Regulated power supply detvers 3A [

{5A peak) at 12V. Ideal for running car radios etc. off $3.50

domestc power. On-off switch, neon indicator, 7mV
rms npple etc. Great value at only $32.00.

q . 444~
Huge Savings on Special

D.S.E. "EICO” Transformers
Manufactured for Dick Smith Electronics
Full satistaction guaranteed

DSE 2851 240V AC at 12.6V at .15A

centre tapped 3 50
Normalty $6.50 Special $3.50 P&P 50c¢ *
DSE 2155 240V AC106.3,7.5.85,

9.5,12.6, 15V at 1 amp
an ideal mult purpose

power transformer ‘ 75
Normally $6.50 Special $4.75 P&P 50c (3

DSE 6672 240V AC 10 30, 27.5, 24,

20,175, 15 0r 30V C.T. at

1 amp. 6 50
Normally $11.00 Special $6.50 P&P $1 ’ *
DSE GIL-:2 240V AC 10 18 volts at

6 amps. Designed ftor 13.8

volts DC power supplies

and battery chargers — new

‘C” core type. $14.50

P&PS$Y

TK700 Cube speakers handle 10W with a response
that has 10 be heard 1o be believed, Has 8 ohm full range
5" speaker with 14" voice coil throw!! Response from
45 10 18kHz thanxs 10 huge 3'° magnet yet measures only
6" cube. Availabie in red, black or white (specity)

Ideal extension or 4 channel rear unit or tor budget hi-f4
Only $14.95 each (P & P freight on)

TREMENDOUS LOW PRICE WALKIE TALKIE OFFER
CONTACT CT10

Remember the famous Midiand 13700 units in our last year’s catalogue?
We sold thousands of these units fand no wonder when you read the
spec). The Midland is no longer available but we have located an
absolutely IDENTICAL Unit. ONLY THE NAME HAS CHANGED
Check these features

Provision for 2 channels (27.240MHz or 27.880 MHz). Tuned RF stage.
One microvolt sensitivity. Mute control, Calling tone. Heavy duty aerial
Maximum power allowable. PMG APPROVED (licence required)
Transmitter effectively converts its 1W output power into a high ratio
output power by high level push-pull class B modulation, Rugged case.
Supplied with one set of crystals (specify frequency). Other frequency
available at $4.50 pair.
Range up to 10 miles depending on terrain

up to 50 miles over water
Frequency: 27.240 or 27.880 MHz
Freq. Stab: 0.005%
T Crystal controlled 1W

Rx Crystal locked superhet

Antenna: 13 section telescopic

Power 8 x 1.5V UM3 cells

Size 8% x 3% x 1%” ]

Weight: 25 oz

We have the Contact CT10 at the same, YES SAME price as our old
catalogue. |t must be the cheapest, 1 Watt, fully approved unit in
Australia at ONLY $39.95. Buy 5 or more and save $2.00 on each unit

at only $37.95 (P & P $2.00 per unit)

DICK SIMITH ELECTRONICS CENTRE

MINI*MULTt-LIGHTMETER $8.50
This i1s a great 1dea. Y ou get a basic multimeter with a
scale marked in lux Simpty spend an extra $6.00 on
the special lux probe and you have a hight meter
measuring from 10 to 5000 lux (midscaie 300iux)
Normal ranges* Vdc 10, 50, 250, 1000; Vac 10, 50,
250, 1000; Adc 1mA, 100mA Ohms 150k Basic
instrument offers 1000 ohm/V, mirror scale, 11

ranges. Highly recommended but hurry orders for fux
probe as only 50 avatilable

AM+FM DIGITAL CLOCK RADIO $45.00

Makes an excellent gift Clock will switch on the 10
transistor, 9 diode radio at any time, switch off at any
time up to 60 minutes after setting ‘sleep’ switch (how
1azy can you get?). You can wake up to music or
buzzer then press snooze button for an extra forty
winks Covers AM 530 10 1630 kHz; FM 88-108MH .
Sankyo clock movement. (P & P $2 00)

SAMS BOOKS

Huge new shipment in. tf you missed out
order NOW.

ABC of Antennas 20010 $4.00

ABC of Electricity 20256 $3.50

ABC of ICs 20823 $4.00

ABC of Short Wave Listening 20797 $4.00
ABC of Transistors 20440 $4.00

CB Radio Servicing Guide 20722 $5.25

Solid Staté Servicing 20888 $6.25

Practical Transistor Servicing 20314 $6.00
RTL Cookbook 20715 $7.00

Understanding IC Op-Amps 20855 $5.25
ABC of FETs 20789 $4.00

Basic Electricity and Electroniés 20932 $7.90
Security Electronics 20767 $5.75

Reference Data for Radio Engineers 20678 $26.00

ABC of SCRs 20124 $4.00

How to repair small appliances 20041 $4.50
Electronic experiments and projects 20194 $4.00
Electronics for the beginner 20664 $5.50

Inertial Guidance Systems 20605 $6.50

ABC of Avionics 20764 $5.00

Record Changer Servicing Guide 20730 $5.50
FM Multiptex for Stereo 20910 $6.50

99 ways to improve your SWL 20911 $5.50

ABC of Industrial Electronics 20913 $5.50

How to wire extension Hi Fi speakers 20935 $5.50
Audio Cyclopedia 20675 $39.00

Head Office MailOrders 160-162 Pacific Highway Gore Hill N.S.W. 2065

Tel:439 531

P&P 50c min

Alsoat 361Hume Highway Bankstown Tel: 709 6600
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RTR 400E

Loudspeaker

distortion

SPEAKER components manufactured
by California’s RTR Industries have

designed
electrostatic drive units from RTR.

around dynamic and

been used in other manufacturers’ In the past few years, RTR, like
enclosures for many vyears. In fact several other companies in this field,
many well known and respected decided that if their components were
American speaker enclosures are good enough for other manufacturers,
M D PERFORMANCE OF TR o 40
RTR AKER SERIAL NO: K446
Frequency Response: & dB ‘SbHi 20k
o - 4 v

Total Harmonic Distortion:
90 dB at 2 metres on axis

Electro-Acoustic Efficiency:
90 dB at 2 metres on axis

Measured Impedance:

Cross-over frequencies
Weight:

Dimensions:

5 ‘Mm }

(but see also impedan %
| 470Hz - 7800Hz
A SRR
 25kg A

N -

100Hz 1kHz 63KkHz
045% 057% 032%

w3,
7} »

1-&“: stk'Hz"
m’ 'm s

¢

:
£

8

7Wx458x30§ﬁ§l\5

A

PRODUCT

TEST

Electrostatic mid-range drivers result in ultra-low

Recommended retail price $770 pair.

then they might just as well make
complete units too. Amongst a very
wide range of speakers since produced,
the 400E’'s are perhaps the most
interesting.

The first and most noticeable feature
is that whilst the 400E’s have
electrostatic drivers, these are used as
mid-range drivers instead of being used
as tweeters, as we have come to expect
in the majority of speakers. Four of
these drivers are used in two arrays set
in both sides of the face of the cabinet
neatly flanking a ceramic horn tweeter
at the top of the cabinet.

The low frequency driver is a 250
mm diameter woofer mounted in a
fully sealed enclosure with a volume of
60 litres. Each of the four electrostatic
mid-range drivers is 140 mm x 140
mm. Unusually, for such units, these
mid-frequency drivers are rear vented
— via a resistive glass fibre material.

The manufacturers have gone to
extreme lengths to protect the
electrostatic drivers against
overloading. A circuit breaker as well
as fuses has been included to safeguard
against the inadvertant abuse which all
such speakers have to cope with
sooner or later. The circuit breaker is
reset by a push button on a panel at
the rear of the enclosure. This panel
also has two controls for adjusting the
sensitivity of the mid-range and
tweeter, together with the mains
connection, and polarised terminals
for connecting to the amplifier.

The electrostatic drivers have an
overload point which is sharp, well
defined, and readily achievable.
However just below the overload point
there is a buzzing sound, which was
quite noticeable during sine wave
testing. Once this level is exceeded the
circuit breaker automatically cuts the
power input.

FREQUENCY RESPONSE
Frequency response of the 400E

speakers is reasonably good on axis

although the cross-over notches are
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readily apparent. At 300 to the main
axis, interference effects between the 2 -
two arrays of mid-frequency

electrostatic ' units are quite -

pronounced and causes an effect
which we have not seen in any other
speaker for quite a while. Depending
on where one listened or took
measurements it was ‘possible to
achieve substantial interaction
between the two arrays. This resulted
in a series of lobes on the polar plot
due to the phase addition and phase
cancellation between the two vertical .
arrays of electrostatic tweeters. This R 1 r
shows up particularly well on our g

frequency response measured at 300

to the main axis where a typical 12-15

decibel peak to null ratio results. (See

relevant graph). The effect contrasts 3%

noticeably with the particularly 53

smooth response directly on the main

axis of the speaker. The notch, which

can be seen on the response at 300 to

the main axis at 2 kHz, is real and

highly unusual.

Whilst the frequency response and
resulting colouration are not
outstanding, the lack of distortion that
these electrostatic drivers achieve is
unusually good being almost the
lowest that we have ever recorded in
their class.

The impecdance characteristics show a : : p
pronounced high-frequency rise which :
we have come to expect from the
majority of electrostatic speakers,
reaching a level of 42 ohms at 2kHz,
but by and large this won't cause the

" average amplifier any great problems.
It is significant that changing the level
controls, which have a marked effect
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RTR 400E Loudspeaker

Tone-burst 1 kHz

on the output of the highest
frequencies of the speaker, had
virtually no effect on the impedance.

The ceramic tweeter used in the unit
is unusually good, and whilst it
exhibits a small notch at 12 kHz, the
array of drivers chosen do have one of
the smoothest on-axis responses that
we have had the pleasure to measure.

The tone burst responses were
extremely interesting. Depending on
where one placed the microphone with
relationship to the speaker it was again
possible to observe highly unusual
interactions between the two arrays of
mid-frequency drivers. A minor
example of this is illustrated in the
tone burst response at 6.3 kHz.
However, apart from this interaction
the tone bursts are reasonably clean —
but we did manage to pick up that
ubiquitous extra cycle at high
frequencies!

ULTRA-LOW OISTORTION
As far as distortion is concerned
the RTR 400E

really excels. The -

distortion figures that we measured on
this speaker (below the maximum
recommended power input) were
certainly the lowest that we have yet
seen in any speaker even twice their
price. They are extraordinarily low.

If our measured results may seem
discouraging we may change the
picture somewhat with our subjective
evaluations. We evaluated the
performance of the speaker with a
wide range of classical, pop and
contemporary music ranging from pipe
organ pieces through to violins,
guitars, and vocalists.

Performance of this speaker system
was outstanding on violin, classical
music, and guitar pieces — the purity
of the mid-range, and excellence of the
tweeter would be hard to beat. The
lack of distortion and the generally
good transient performance was
particularly noticeable, and the violins
had that feeling of realism which can
only be achieved by a speaker system
of exemplary characteristics.

Tone-burst 6.3 kHz
The RTR 400E is an unusual
speaker, it combines very fine

attributes and significant limitations in
one and the same unit!

The interaction between the two
mid-frequency arrays can readily be
measured and heard in anechoic or
semi-anechoic rooms — but it is not
nearly so apparent in the average
listening room where reflections
‘smooth out’ the dips and bumps. The
same is true of transient response.

The RTR 400E is probably intended
for the musical purist. It offers the
lover of classical music an unusual
complement of drive units which have
exceptionally low distortion, excellent
transient response, and a realism of
sound hard to better in the majority of
medium and high priced speakers on
the market today.

In our opinion these units would not
be satisfactory for rock or pop
enthusiasts who listen at high levels —
but for the classical music lover they
have a very great deal to offer. °

r

Keep up with audio
world-wide with Australia’s
own audio news magazine

gL

MER
LYAUDIO TR
ADER
)

AUDIO NEWS is produced by
the same team that brings you
ELECTRONICS TODAY and HI-FI REVIEW.
It is obtainable at $15 a year post free from
The Editor, Audio News, Modern Magazines
Ltd., 15-19 Boundary Street, Rushcutters

Bay, NSW 2011.
A free sample copy is
E yours on request.

1

.

46

ELECTRONICS TODAY INTERNATIONAL — MARCH 1975



BICYCLE
SPEEDOMETE

PROJECT
235

Be the first to have an electronic speedo on your bicycle! — an A.J. Lowe project.

BE THE FIRST to have an electronic
speedometer on your, or your son’s
bicycle — calibrated in km/h too! The
advantage of an electronic speedometer
is that it doesn’t take extra muscle
power to drive it — as do those
mechanical ones. The small amount
of energy needed comes from a
battery which is switched on only when
a speed reading is required — this is
obtained by pressing a bicycle horn
button.mounted on the handlebats.
This project was developed around
a stripped down bicycle, hence the
photographs show bare elements only.
The indicator part of the speedo-
meter is a 1 mA meter mounted in the
lid of a suitably sized tin can, see
Fig. 1. This is attached to the handle-
bar pinch bolt by means of a bracket
fashioned from aluminium as can be
seen in the photo.
The electronics are in four connected
sections the indicating section (Fig.
1); the switch, which is a push button

Fig.1. The meter section may be attached
to the handlebars by a bracket held by the
handlebar pinch bolt. (meter dial is seen
here before re-calibration).

mounted on the handlebar — a bicycle
horn button is ideal; the photo
transistor and resistor R2; and the
lamp.

INOICATING SECTION

The components of the indicating
section are mounted on a very simple
printed circuit board, shown full size
in Fig.4. This is attached by bent
brass strips to the meter terminals.
Veroboard or tagboard enthusiasts
can use their favoured technique and

ELECTRONICS TODAY INTERNATIONAL — MARCH 1975

save themselves the trouble of making
a board if they wish,

The battery, comprising six AA cells,
is contained in a battery case also
inside the tin box. Note that an extra
wire has to be soldered to a connection
of the battery case to provide the tap
at the 6 volt point as shown.

LAMP ANO PHOTOTRANSISTOR
These items are mounted on the

insides of the front forks of the

bicycle. If this location is not available,

LAMP IN a8 HoToR
HERE ’ TRANS| \

"; -
-
>
7
)
; \




BICYCLE SPEEDOMETER

3v Lens-end
LAMP

"

100Q _cz_| |_4

ATufF

Fig.2. Circuit diagram of complete unit.

due to the existence of brakes for
example, then the rear’forks or seat stay
may be used as an alternative position.
Whatever position is used it is important
that the mounting brackets are attached
securely so that they will not allow

the parts to tangle with the spokes.

The photo transistor is attached to a
small strip of phenolic board by means
of a shaped brass clip. The resistor R2
is mounted on the opposite side of the
board with its leads passed through
small holes and bent to form an
anchor. When the speedo is working
properly this resistor may be covered
with epoxy resin. The active portion
of the photo transistor is shrouded

48

from unwanted light by a short
length of black plastic tubing, cut
from an empty ball pen, epoxied on
to the board.

Directly opposite the transistor is a
lens-end bulb {pen torch variety) in a
lamp holder mounted on a suitable
bracket. The bulb is shrouded with a
piece of plastic conduit — mainly
to keep dirt away. It is very important
that the bulb selected should have its
filament on the bulb axis — so that
the bright spot formed by the bulb
is in line with the bulb and can be
directed on to the transistor. These
two elements must be adjusted so
that they are rigidly aligned.

interconnected.

CONNECTION

Light twin flex such as speaker lead
is suitable for connecting the various
elements together

BARRIERS
The barriers on the prototype were
pieces of aluminium about 90mm x
25 mm, actually cut from the aluminium
plates used on office offset printers.
Simply bending the ends of the strips
around the spokes and pinching them
is sufficient to keep them in place.
Constructors who can’t obtain
similar aluminium could use old

HOW IT WORKS

The speedo is essentially a very
simple tachometer which measures
the frequency of pulses caused by
interrupting a light beam shining on a
photo transistor. Fig. 2 shows the
circuit. The transistor and lamp are
mounted on opposite sides of one of
the bicycle wheels and the light from
the lamp is interrupted by barriers
between alternate pairs of spokes.
Pulses of current flowing in the
transistor circuit cause a pulsating
voltage across the battery and load
resistor R1. These pulses are fed to
the 1 mA meter through a bridge
rectifier circuit D1 D4 in series
with a capacitor (actually C1 and C2
in parallel). The rectified meter
current is directly proportional to the
size of the capacitor and pulse
frequency. The variable resistor RV1
provides calibration adjustment.

Fig.3. This schematic drawing shows how the various bits are

PUSH BUTTON

P.C. BOARD

TAP.,
BATTERY

BE PERPENDICULAR TO
PLANE OF TRANSISTOR BODY

DOT INDICATES
COLLECTOR

DIRECTION OF LIGHT SHOULD
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aluminium or tin cans flattened out
and perhaps painted.

CALIBRATION

A fairly accurate calibration may be
made by attaching a piece of cardboard
to the spokes so that it acts as a
clicker as it passes the forks. Aim for a
light click on one fork only so that the
wheel is not slowed down too rapidly

Then, spinning the wheel, counting
clicks over say 30 seconds and reading
the meter at the same time, provides
enough data to work out speeds and
calibrate. (Something to do with your
new calculator!)

The meter should be adjusted by the
calibrating pot RV1 so that it reads
full scale at some convenient speed
such as 45 km/h. It may be hard to
spin the wheel at this speed by hand,
but the problem is overcome by
driving it by a rope drive from a pulley
fitted in the chuck of a drill. This
works very well. .

As the meter reads linearly, settings
below full scale should be accurate
enough using the divisions on the
original meter scale.

Another possibility for calibration
is for the bicycle to be paced by a
car with a speedo of known accuracy,
(remember that only a maximum full
scale reading is required).

The meter scale should be fitted with
fresh numbers — Letraset figures stuck
on white Contact background are ideal.

NOTES ON COMPONENTS

The prototype used an OCP71 photo
transistor which was on hand. These
are becoming harder to find so the
more readily available ones may be
easily substituted, with suitable changes
in connections if an NPN rather than
PNP type is selected.

If there is any problem with getting

Fig.4. Printed circuit board
{shown full size).

Fig. 5. How the components are
mounted on the printed circuit
board. The completed board may
be fixed rigidly to the meter
terminals by two copper straps.

a full scale reading the most likely
causes are:— incorrect alignment of
lamp and photo transistor, and a lamp
which spreads out the light too

much instead of concentrating it.

FINISHING TOUCHES

When all is in working order the
battery case should be taped up and
then ‘'nested’ in plastic foam inside
the tin box. The tin box should be
sealed against weather with plastic
tape, and the lamp should be lightly
soldered to the lamp holder to prevent
its being loosened by vibration. o

E—TO swt
»&—To Q1 (@)

TO LAMP

= l3—T0 BATT.-VE

PARTS LIST ETI 235

R1 Resistor 4.7k ¥ watt

R2 Resistor 22k % watt

R3 Resistor 100 % watt

Rvl potentiometer 500 ohm

C1 capacitor 1.0 plastic

C2 Capacitor 0.4 plastic

D1-D4 diode OA200 or similar
silicon dlodes

Q1 photo transistor OCP71 or similar

S1 push button switch normally open
— bike horn type

M 0-1mA meter

Lamp 3 volt iens end type as used In
pen torches

Battery — 6 AA cells in case

Aluminium for barriers

Aluminium or light stee! for brackets

Tin box

director, you're mistaken.

programmes.

Think about it.
Then contact

How the easy to use Akai/Philips video systems perform.
Superbly. At home, or out of doors, you put together your own colour TV

You do the setting up, the directing, the shooting.

When you've finished, you can replay what you've just shot, instantly.
Then again and again through your own TV set.

The Video & Hi-Fi Centre

Commercial Concepts
L Phone 389-2376 1 Edgecliff Rd, Bondi Junction, N.S.W. — A H. 451-7876

'Everything you need to be a ;
Colour TV Director:

If you thought it cost millions to set up your own colour TV studio and be a top
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ROTELL

AM-FM STEREO TUNERS

FROTEE L. s 81oan runem v e

Acclaimed in so many countries as audio com-
ponents with an excellent cost-performance
ratio, Rotel AM-FM tuners are the ideal units
for those wanting fine performance at realistic
prices. Look for these Rotel tuners at the ad-
dresses below:-

RT 222 (top) Designed for those whose prime
requirement is quality at low cost. All the basic
facilities you’ll need for clear, low-distortion
FM listening.

RT 322 (centre) has an FM sensitivity of 2.0

micro-volts, along with a capture ratio of 1.5 .

dB, assuring performance of a standard not nor-
mally found in its price category.
RT 622 (bottom) utilizes advanced solid state

design with a super sensitive FET front end for
clear and precise reception. Sensitivity is 1.7
micro-volts, signal to noise ratio 70dB. Its per-
formance and handsome good looks will satisfy
the most fastidious purchaser.

RT 1220 (not shown) Offers highly transparent
performance with exceptional characteristics.
Dual-gate front end tuner for FM sensitivity as
high as 1.5 micro-volts. Highly sophisticated
controls, signal to noise ratio 70dB, variable
muting, multipath sockets, capture ratio 1dB,
Note: RT 222, RT 322 and RT 622 are made in
the same style and finish as the popular RA
211, RA 311, and RA 611 Rotel amplifiers.

AVAILABLE FROM:

N.S.W. M. & G. Hoskins Pty. Ltd., 37 Castle
St., Blakehurst 2221. Telephone: 546 1464.

Q'LD. Stereo Supplies, 95 Turbot St., Bris-
bane 4000. Telephone: 21 3623.

S.A. Challenge Hi-Fi Stereo, 96 Pirie St.,

50

TAS, Audio Services, 44 Wilson St., Burnie
7320. Telephone: 31 2390.

VIC. Encel Electronics Pty. Ltd., 431 Bridge
Rd., Richmond 3121. Telephone: 42 3762.

W.A, Albert TV & Hi-Fi, 282 Hay St., Perth
6000. Telephone: 21 5004.

A.C.T. Duratone Hi-Fi, Cnr. Botany St. &
Altree Crt., Phillip 2606. Telephone: 82 1388.

Sole Australian distributors

INTERNATIONAL DYNAMICS

(AGENCIES) PTY. LTD.,
P.0O. Box 205, Cheltenham, Vic. 3192

INTERD

KSV915
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GIANT
DO-IT-YOURSELFER'S

MARGH - SALE!
yp 102010k

Specials
available at all stores

ONCE-A-YEAR SALE TO CLEAR
OLD STOCKS! —ATIES

OR
STROBE KIT PO "k 1

$1.
arties,
P produc
tC.
] dances €
oty adjustable 10

<t moving objects.

3
igh outpu
"_‘“;?eeze" even 2

DYNAMIC OISE
FILTER
and
Com oo KIT Moo 15 01 209 VOLUWE
from repets (szgise redstgg;o;;;nh tapes and eliminates mMost surface noise
overall gain is upi o Pt voltage fequired is ahoyy 300
transistors, 1 U5 e PGS w12 W e

C., all resisy ] -C.
10 $5. Post 50, each 'stors and cap,

Kits include 1
ach,

tc., per channe

w0 15
I. Save $3

BASIC TUNER KIT  pest

Cheapest and

= $13.50., post 75¢ CROSSOVER NETWORKS
f;L}‘ Savﬂ$"0 Al rofesslionpal
/’!« “' 10""":‘3 inductive/capacitive networks,
- eatures tunin
o O; _f,ev‘{negg,‘“',‘éano).‘y“g‘?{; DELTEK 3WAY $6.90
¥ 0 e (su ction. suDDrm_ Crossover freq. 750, 3,500 Hz,
< = constry xternal a® impedance 8 Ohms, handles
senﬂnvgy;g mA. Uses e up to 50W. Post 75¢.
120
DE-LUXE 3way $15.50,
Features mid-range and
tweeter levet

controls
mounted on attractive panel

for fitting to front or rear of

. Crossover 2 kHz, 7
impedance 3 ohms
handies up to 50 Watts. Pos
$1.00

2WAY CROSSOVER KIT
Model CN-1. $5.90., Post 70c¢.
Crossover frequency 4 kHz, 8
ohms, handles 30W R.M.S.

3wAay CROSSOVER KIT
gdodel

CN-3.

2ANDY POWER SUPPLIES DISCOUNTED
VERSATILE POWER SUPPLY KiT POPULAR ET1A11 Ky

4 CHANNEL QUAD SYNTHESIZER.

i hannels.
ing switches for the.rear cl
iy gy Specifications:

Hz to 20 kHz.

CAR RADIO KIT
Sale Price $29.50 Post $1.50 Saye $4.

Features: —

® 9 Transistors __,‘m
® 2 watt output ‘<o o
® R.F. Amplifier = .:-,ﬂ ‘r
® Tone Control 7 ,,(\ LR A =
® 12 Voit — g ground

® Pushbutton or

Manual Tuning.

Exclusive to pR E-PAK
lncorpqrates

extremely
tonal qualit

= H 1975
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CONVERT 2 CHANNEL to 4 CHANNEL with

$19.50. Post 50c
The kit includes individual L and R volume controls
L o o2
tr)::;w;utt.vcla)i':to—f 2.%5d8 on the t\fs{o
front channels, controllable from —7

hannels,
+6 dB on the two new c
:r)m freq. resp. of + 0.5 dB from 20

OPENS IN SYDNEY

PRE-PAK ELECTRONICS

432 Kent St.

BETWE

® 2540V DC output
® 2A max. current

® Regulated. : $17.00 Save $2.50.
AN

® Protected
Regulated and protected

e Zutput 15 t0 15 v D.C, 1
MD  maximum — ideal for

$2050 Post $1.50 i Servicemen, hobbyists,

Variable current sensing (0.5-2A) with experimenters. F eatures

crowbar overlgag protection, low ripple fold-back Current  limiting

Output. Ideal for stereo amplifiers etc. protection.

Transformer included. Save $2.

4Ath.APRIL

TT STS
KET & DRUI
EN MARKEY CAT MORN.

OPEN MON-F

S
LATEST IC PRE-AMPLIFIER

Specificati_lt_)‘rs.o. 0.1% ot

10
e res:)gr;::’ Channel
Stereo Control Unit SPi

100k Hz, dB, less than ”’Nvmf'g:
0 separation 60 ut sensitivity 3 m " flat
$18.95 post 60c input noise. L"tp compensated ?singh
& This month on|Y 200 g n;:ilon_oln’pu‘ imp 100K ohms,
;& % you save %- :gggllvz only. ¢ AMP MPS
noise. RTRIDGE PRE-
. ‘ﬁkﬁ'aaa'gfhc,i M‘,‘EWN EI.'SE ?2 Stereo wg;s&?é’o
¢ R YA % Gperation. Tt <y
¥ %lgﬁ,?é‘l%(asuder :olltt-’age gain 34 d8B.
pots incl.
ENDS

31st MAR.

PRE-PAK MARCH SALE
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IDIRE- DA SIDIUNID

The best time to buy
is...RIGHT NOW!

EXPO MODEL
DX-1212

We call it the Hi-Lo
H/I performance. LO price.

Stocks

are very 398 e 12W per channel (8 ohms)
so"l')“.':"ﬂ e Latest Model available
L e Modern Attractive Style
EXPO — e Loudness/scratch filter.
the sound of

excitement!

EXPO MODEL
DX-2020

Your sound control centre

e 20W per channel (8 ohms)
2 tape monitor sockets
Loudness/scratch filter
Speakers A-B switch

Fully guaranteed

A New Era of Sound Performance —

EXPO MODEL DX-3030
e 30W per channel

(8 ohms)
e 2 tape monitor sockets
e Loudness/Scratch filter
e A-B Speaker switching
e Fully guaranteed

AVAILABLE AT THESE
PRICES ONLY UNTIL
END OF MARCH

?H}M

You can
reserve yours
now on just
$5 deposit
supplies are
very limited!

You can
reserve yours
now on just
$5 deposit
supplies are
very limited!

EXPO —
the sound of
excitement!

EXPO MODEL

CR-7070
AM-FM STEREO
TUNER — AMPLIFIER
e 20W per channel
(8 ohms)

o AM-FM — FM stereo

o Loudness/Noise filter

e Tape monitor

GARRARD 6-100

Complete
STEREO
CHANGER

Pack/Post $3

A low-priced turntable which includes base
and cover, mains lead, output leads and
ceramic cartridge in one, neat package.
?Gecsosmmended price is 571.95., you save

of much dearer

GARRARD 6-200

This popular mode| has most of the features
turntables at
affordable price —you will save $10.95., on
the recommended price of $79.95.

TRY THESE EXPO
SPEAKERS e to pertection

Choose from 4 different 8 ohm —
European-styled speaker systems —

NS220 — 8" S
3WAY SPEAKER EA 2?,;222

SYSTEM 40 WATT

Frequency response 30 Hz — 20 kHz. Amazing
sound quality from a box only 49 x 30 x 20 cms,
Walnut styled cabinet would enhance the decor
of any lounge-room. Speaker complement, 8°'°
woofer, 5 mid-range, 3" tweeter with 3 way

crossover network.
84.90

EA Pack/Post $3

NS250 —-10”

3 WAY SPEAKER
SYSTEM 50 WATT

This 4 speaker system uses a 10’ woofer for
smooth bass sound, a 5’ mid-range for clarity
and two 3" tweeters for crystal-clear ""highs.”
Walnut styled cabinet is 56 x 33 x 27 cms. Uses 3
way L-C Crossover network to achieve minimal
distortion, frequency response is in the range 20
Hz — 25 kHz.

NS300 — 12"

4 WAY SPEAKER
SYSTEM 60 WATT

A very compact 12" speaker system able to
handie 60 watts music power. This system
features a '‘super-tweeter’’ (horn), a 32" tweeter,
a 642" mid-range and the 12" bass driver, a total
of 4 speakers with a 4 way L-C Crossover
network. The sound result is almost as realistic as
a "live" performance, as tests have shown a
frequency response of 15 Hz to 30 kHz. The
cabinet, of walnut colour, measures 64 x 38 x 29
cms. v

$115

EA Pack/Post $4

$149

EA Pack/Post $4

NS800 — 12"

4 WAY SPEAKER
SYSTEM 80 WATT

The first speaker in the range of continental
styled speaker systems is this 12" 5 speaker
systeml including a 2' horn "super-tweeter"l
two 3" tweeters, a 612" mid-range and a 12’
bass driver. A 4 way crossover network
complements these speakers, and the overall
performance covers 15 Hz to 30 kHz at up to
80 watts rating. Like the smaller systems, the
walnut colour and the styling is both modern
and decorative and this quality of looks and
performance could never come cheaply.

GARRARD 6-300

Ready to play | Da2-Luxe
STEREO STEREO
CHANGER CHANGER

$69

Pack/Post $3

$77

Pack/Post $3

If you're looking for real value, high
performance and years of trouble-free
operation, then the Model 6-300 will
probably be your ultimate choice.
Recommended price $89.95. Save $10.95,

a very

PRE-PAK (SYDNEY)
Head Office:
718 Parramatta Road.,
Croydon, NSW 2132

Shops 3-6,
West End Arcade,

810 Hunter St. West.,
Newcastle, 2300.

Ph: 69-2103.

PH: 797-6144
OPEN 7 DAYS

PRE-PAK (N'CASTLE)

WOLLONGONG, N.S.W. Ph: 84-9034.
Hi-Tec Electronics, 265 Princes Highway, CORRIMAL. 2518.

HUNTER VALLEY, N.S.W. Ph: 33-6664

Hunter Valley Eflectronics, 478 High St., Maitland. 2320
ADELAIDE. Ph: 255-2249

A.E. Cooling, 6 Trimmer Road, Elizabeth South, S112.

MELBOURNE. Ph: 211-4788

Flight Etectronics, 1 Derby Road, Cautfield East. 3145,
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2 GREAT CASSETTE DECKS

at lower than normal prices — UNTIL APRIL 30th

EXPO — sound of excitement
STEREO HEADPHONES

Latest mod stylin in Model
colored transparent plastic CIS-50

with lightwelight headband EXPO EXPO
B o G SCD77X CSD-1000
Padded  head-band for Model Compact DE-LUXE

EXTRA comfort plus CIS-160
slider volume controls and $1 5 50
stereo-mono switch. Best 3

value around town. P&PSI

Stereo Deck s 124
$109 v

This stereo cassette tape deck has all the Packed with extra features is this Expo
features you would need for home Model CSD-1000. The ODynamic Noise
entertainment purposes, e.g. counter, twin | Limiter reduces background hiss
VU meters, aux. inputs, slider-type level | substantially; the auto-stop facility is really
controls, attractively styled wainut coloured | great, and you can use high quality

For smooth, almost
distortion-free stereo, tr Model
thos'?' verr): a;f%rdable h}thl CiS-460
quality headphones w
Independent volume $15.95
controls, stereo-mono P & P §1
switch and curly cord.

Among the best money can

buy real professional o .. cabinet etc. Using high quality extra | chromium dioxide tapes for the finest sound
:zg:' 323323“:.’3 db:'r'i:lh CIS-250V - dynamic tapes, you will achieve excellent | recordings of your favourite music. With so

sound recordings with wide frequency | many sound sources available today, you
response. Recommended retail price is listed can build an endless collection of music to
at $119.00 save $10.00; offer ends 30th suit your individual tastes. As with all Expo
April. products, this fine deck is fully guaranteed.

8 WATT STEREO
AMPLIFIER

Independentally adjustable $17.9§
volume controls and curly Pa '; 1
cord plus specially shaped $
earcups to seal out ambient

room noise.

e Hand-rubbed walnut cabinet BELT-DRIVE
e All silicon transistor
Sale $ 5 9 o Balance, Vol, Treble, Bass TURNTABLES
Price e Mag, Xtal, Radio, Tape inputs 2 beaut models to choose from . . .
Pack/Post $2 SAVE $10.00 e Tape output, AC mains socket
ﬁ“’D-VKL.U-E-* e 8 Watt per channel output Quality at MANUAL FULLY AUTO
low prices. BMU 121 BM 121
8 INCH TWIN-CONE Order now $'|99 139
10 WATT SPEAKER while stocks
Ideal for compact stereo systems, rear last! Post/Packing $4.00 each.

channel or extension speakers.
Attractively finished in walnut with
colourful gritle cloth. Houses full-range

8" speaker with "‘whizzer” cone for Now s

Both models.come complete with base, cover and
magnetic cartridge AT NO EXTRA COST.

extended high frequency response. 60 Apan turntables have been voted by Hi-Fi Sound Buffs “the best

h . nI value-for-money around’, so, if you want to up-date or even start a
t‘l — 12 kHz, 8 ohms impedance. Size only ea. new system, get in on the act now. We will be forced to increase
20 x 30 x 24 cms. Post/Packing $2.00 vach rices in April —a deposit of only $5.00., will secure yours now

DIGITAL CLOCK OUR SPECIALOR MARCH ONLY ...
R‘nlo — auto alarm

Expo 4 Piece Modular
$38-95 | STEREQ
Pack and Post $2

SYSTEM
Latest AM/FM

for cassette & records
The attractive

The basis of this home entertainment

walnut cabinet
complements the finest home centre is the stereo cassette tape
surroundings. The AM/FM Radio will D LR ]
wake you at just the right time. The low fOqRrOSpOnse & Z, WOwW

. i and flutter 0.25% sig to noise 40 dB,
e R IR R TR T distortion 2%. A Garrard 6-100 sterec

? record changer is included — all prices
Y . are perfectly matched in walnut colour
and mics and leads are included.

Auto-stop mechanism.
Repeat and pause system.
Built in Hi-Fi Pre-Amp and
Main Amp.

BRISBANE. Ph: 97-2509.
Delsound, 103 Cavendish Road, Coorparoo. 4151,

NORTH QUEENSLAND. Ph: 78-855. Interstate customers, please order from your
Philtronics. Cnr. Grendon & Paimer Sts., North Mackay. 4740. nearest store by mail or phone, or call

WEST AUSTRALIA. Ph: 41-3427. personally. We are always AT YOUR
B.P. Electronics, 192 Stirling Terrace, Albany. 6330. SE RVlCE

CANBERRA. Ph: 47-6179.
Electronics Shop, 2 Hackett Place, Hackett. 2602,
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electromcs
cnl SYSTEM

S:\JTLY $39'95
ETI-312 5o 52

Regulated invertor

Auto rev limiter

Points bounce suppression
Inbuilt tacho circuit
Changeover to standard
ignition o

CDI ignition will save you money and improve the
performance of your vehicle. THIS CDI will also provide a
rev. limiting facility and optional tacho circuit; all at
moderate cost. This promises to be the best and most
reliable CDI ever presented — try one for yourself and gain

u\ONE ¥ siv ERS

£
QLS
INTERNATIONAL RECTIFIER

Llamp Kits

Starter Kit — OP8070 $18.06

Complete easy-to-follow details on fibre optic handling,
bundling, cutting and terminations as well as project
suggestions and applications included in “why-how-where
of fibre optics”.

“CAPRI” OR “TOWER” LAMP KIT — $12.50

Assemble either of these beautiful spray kits from OP2020
kit; also includes base, lamp and lamp assembly, mains lead

etc.

valuable experience in electronics. )

INTEGRATED CIRCUIT 6.5Win4S2at 16V

o _ o 5.5Win4S2at 144V
mini-amp

2.3Win4Qat 9V

. MWind4Qat b6V
with TBA-810 MONO KIT $6.20
As featured in the IC only $5.50
January edition of drar p':';/p“t' |5°°
"EA", this latest solid with mag ,%%’3{’:,}3
state |IC amplifier is bass/treble, incl.

chassis, transformer,
slider controls etc,
$29.00 P/P $2

available ex stock at special
introductory prices.

“FAN‘ SPRAY LAMP KIT — $14.95
With more free-flowing 20 mil fibres, this kit provides a

"fan” of shimmering light from OP2050 kit and including

base, lamp and lamp assembly, mains lead etc.

“CAPRI*

“TOWER"”

IIFANII

Latest CMOS design —

BURGLAR ALARM
£y KI T ETI project 528

Ultra low battery drain (1mA)
Entry. — exit time delay system

This simple but highly effective alarm
control module is suitable for home,
office or factory and may also be used

Post &
packing

s1 $14-50

as a fire, smoke or gas alarm or other emergency system. A 30 second
time delay is allowed for exit or re-entry after which the alarm is
“armed'’. Operates from 12V, relay output to switch on bell etc.

LATEST CASSETTE and CARTe

GAR STEREQ'

CASSETTE s’
Dual 4W output, fully gtd w.thout speakers
CASSETTE/RADIO  $84

1
As above, inbuilt AM radio without spseakers

8 TRACK CARTRIDGE $39 $*°
Dual 3.5W output

SCOOP PURCHASE

without speakers
SPEAKERS —
D.C. Supply e V'?ltage Standard e Time-Mark
e Nanovolt ource e Microvolt Meter o XY
. . your used {(but not

P&P
suit above, PR for $950 $1
r Including: e Dual Trace Oscilioscopes oF’uIsel
”IRE Generator o R Milli-voltmeter ® RMS
Differential Voltmeter e Digital Counter Timer
Plotter e Programmable Power Supply e UHF
Milli-voltmeter e Closed Circuit T.V.
abused) test equipment for
resale. Antiques not required

Generators e Distortion Analyser e Wide Range
Oscillators e Digital Multimeters @ High Voitage
TEST e Function Generators e RF Signal Generators
EOU/PMENT e Impedance (RCL) Bridge e Transistor Analyser

e Video
Tape Recorder e Decade Resistance Boxes. J
—please send full details.
TELEPHONE 797-6144

A O

OUR BEST VALUE EVER
IN BARGAIN — PRICED PARTS SUPER PAKS
PAK 1 PAK 51 PAK 28 |PAK 8 PAK 14
100 Asst. 50 Hi-Steo 25 Asst 10 NPN 30 Asst
Short Lead O e erance | 1UF to 500uF Junmarked, Standard Size
Resistors Kwatt all 3VW 1o 12VW |tested T0S Tagstrips
$1.00 ditferent values | Electros Transistors $1.00
$3.50 $2.00 $1.50
PAK 3 PAK 46 |PAK 30 PAK 45 PAK 43
100 Asst. 50 Asst. 25 Asst. 10uF |10 NPN 3W Amp, 5
Popular %W Mini 50VW S00uF, 8C107-89 Transistors plus
Resistors Polyester 12VW — 80VW| Unmarked circuit, incl !
$1.75 Capecitors Electros Transistors AY6108-6109
$3.50 $3.50 $1.75 $2.25
PAK 24 PAK 39 |PAK 31 PAK 52 PAK 47
100 Asst 100 Asst. 15 Asst 15 Assorted 1P.C8
1W and 2W 400V 500 - 3000uF, | Valve 5'06"'" Etching Kit
Resistors e lavw AL g;l 5P0c
pact ectros
$2.00 $3.50 $3.50 $1.75 :
PAK 49 PAK 40 PAK 26 PAK 44 PAK 48
20 Asst 100 Asst, 100 Asst. 6 Zener + 6 Transistor Radio
Useful Pots 630V Poly Low Voltage ] Silicon Diodes | Repair Kit
$2.50 Capacitors Ceramics to 10W Rating | IF, Caps,
$4.25 $2.00 $2.00 Gang, V.C. etc.
$4.89
P PAK 42 PAK 41
25AA§132 10 A'i(, 100 Asst POST & PACKING
Radio and inst, | Modern pf | 500V — 5KV Send 30c per PAK. We
Knobs Trimmers Ceramics will ship to any part of
$2.00 $1.75 $2.50 Australis by best method.

TEST EQUIPMENT SERVICES

a division of Pre-Pak Electronics
688 PARRAMATTA RD, CROYDON 2132

TEST EQUIPMENT SERVICES
P.0. BOX 43, CROYDON, NSW. 2132.

Please send further information (SAE enclosed)

I NEIIE8 6000000000000600000000000000000000000000000 00 I
l AAresS: ... ..ttt ittt it e |
l o olelelsie s alaleleula alala e alole e e ulelale oo alele Postcode:. . .. ... .. '
\ Company ........ceveevrennncenns Position . ., ....... /
~ o T S s e 5 S -
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IMPEDANCE METER

Measure impedance directly with : B
ETI’s new impedance meter — ETI 116 Impedance Meter

checks capacitance and induct-
ance too! 3k

1k

W0EL V-T2

THIS IS an unusual project — in that
we started out designing one thing and ;
finished up developing another! RANGE

We had intended to design an RLC )

bridge which is a very useful IMPEDANCE
instrument and perhaps the next most -
commonly used after the multimeter, UNKNOWN f/,\‘
signal generator and scope. g @
But whilst it is useful to be able to CAL 4 -
measure the value of an individual MODE FREQ. EXT INPUT POWER

component, on many Occasions we are
more concerned with the magnitude of
the impedance than we are with the [ ]
actual value of C or L. Fig. 1. Block diagram of the impedance

For example assume that we require meter shows that it consists of an oscillator
to know how the impedance of a an amplifier and a meter circuit.

speaker varies with frequency. Due to v PROJECT 116

the effects of the crossover network it

will not be known whether the speaker EXTERNAL

is inductive or capacitive in the INPUT O |

crossover region. Additionally a 'SEITVEER
speaker goes capacitive below its CIRCUIT
natural resonant frequency. Hence the 0SC. |

use of an RLC bridge to plot impedance Tk OR 10k SWITCH

would be very tedious indeed. We

would have to determine whether the AMPLIFIER

speaker was capacitive or inductive,
measure the actual value and then
calculate the impedance for each point
to be plotted.

With the ETI impedance meter
impedance can be read directly as a
function of frequency as shown in
Fig. 7.

This is just one example of the many
possible applications. In addition the
meter may be used to measure
component values by simply referring SPECIFICATION
to a reactance chart or doing a simple
calculation as detailed below.

IMPEDANCE
UNDER
TEST

REFERENCE
RESISTOR

Other applications include measuring L e WL (=i ikdeg 3%
the impedances of microphones, Frequency of test 20 Hz —20 kHz  external
filters, transformers and amplifier 1 kHz or 10 kHz  internal
inputs etc. All can be measured as Range of inductance 10uH — 1000H external
easily as one would measure a resistor 20uH — 100H  internal
using an ohmmeter. Simply by
connecting the device to the input Range of capacitance 100 pF — 1000uF  external
terminals of the meter and making the RRARE-SE OCES i ATRIRI
measurement as detailed in the "How Accuracy * 5%
To Use'’ section.

In most practical applications we Voltage applied to unknown, max 1 V rms
require to know the magnitude of the When measuring items which are connected to the mains earth either the item, or
impedance — we do not care whether the meter, must have the earth removed.
the device is predominantly inductive
or capacitive.

On the rare occasions that we do
require to know reactance we can
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IMPEDANCE METER

3Viae
390 M

j‘“" _E"- F}

1
—
10k
-]
EXT <§
SWis
” fLsls""
[=]

6 c4 &
ov & OOWF ONF

NOTES
VOLTAGES GIVEN ARE OF THE

11" +1).46V
5 w’:_‘?’/“ o ! +VE PROTOTYPE BUT SHOULD BE TYPICAL.
A ! EMA01  [cs COMPONENTS MARKED * ARE MOUNTED
o-o"f' +{1000,F ON FRONT PANEL AND NOT ON P.C. BOARD
m”' ] Tosv BEFORE INSTALLINGC12 MEASURE THE
Omc D.C. VOLTAGE FROM Q7, AND IF NEGATIVE
N SW2 c? REVERSE THE POLARITY
0.94F THE VOLTAGE SHOULD BE WITHIN » 1.5V
T w
E
1. 2lce oY UNKNOWN
1000, F
c8 —_0J
BV SoauF
~VE
= [ uA741
Bo1 e uA741

BCBAS/PHIL IPS 6C548 1 s
BCEEB/ONLY BCE58 ‘Us

g O— 6 C— © ® C—= ur~

Fig. 2. Circuit diagram of the complete impedance meter.

5
VIEWED, FROM

" UNDERAIDE

4

116

ETI

Fig. 3. Printed circuit board
layout. Full size. 140 x 62 mm.

measure the dc resistance as well as the
impedance and calculate from the

formula
X =/ Z2 _R?

where X = reactance inductive or
capacitive at the frequency
used
Z = magnitude of impedance
{as measured on impedance
meter)
R = dc resistance (as measured
by an ohmmeter).

MEASURING CAPACITANCE

The value of an unknown capacitor
can easily be determined by measuring
the impedance and then using the

reactance chart. Or, it may be
calculated from the formula
1

C= 2nFX, (with capacitors X= Z)

If the 10 kHz frequency is used this
may be simplified to

C in microfarads =ﬁ(z in ohms)
Z. €

and if 1 kHz
CuF = 160 (Z. in ohms)

C

Since the meter can resolve the range
1 ohm to 1 megohm this implies a
capacitance range of 16 pF o 160uF.
But as explained elsewhere stray
capacitance limits the lowest
capacitance that can be resolved to
about 100pF.

MEASURING INDUCTANCE

To determine the value of an
unknown inductance the impedance is
again measured and the value read off
the reactance chart. Alternately the
value may be calculated from

__Xv_high Q coils
2nF Xy =2,

or L -VZ. 2 - R? (low Q coils)

2nF



UNKNOWN

@ swa {

1\ —) EXT INPUT
, R20 |
<, - ;
sW1 0O
M1
SW3 c13

Fig. 4,

Component overlay and wiring diagram for the impedance meter.

HOW IT WORKS ETI-116

The basic format of the impedance
meter may be seen from the block
diagram Fig.1. Firstly, we have an
oscillator which may be switched to
provide either 1 kHz or 10 kHz. Then
we have a differential amplifier with
a high input impedance, and lastly a
meter drive circuit.

Either output of the oscillator, or
an external frequency, as required, is
passed to the non-inverting input of
the amplifier. The amplifier gain is
set by the ratio of the unknown
impedance, Z, to the reference
resistance, R. Due to feedback, the
voltage across R is always equal to
the input voltage and, as the
amplifier requires no input current,
the current through R must also flow
through the unknown impedance, Z.
The voltage across Z is therefore
proportional to its impedance.

The meter circuit measures the
output voltage by using the input
voltage as a reference. Since the input
voltage is equal to the voltage across
R, we are effectively measuring the
voltage across Z.

Refer now to the main circuit
diagram Fig.2. The oscillator is of the
Wein bridge type and uses a 741 IC as
the amplifier and an R53 thermistor
as the stabilizing element. The circuit
oscillates at the frequency where the
impedance of C2 and C3 is equal to
the resistance of R2 and R3
respectively. Therefore, to change
frequency, we simply change the
values of C2 and C3. The output of
the oscillator is attenuated by R4 and
RV1 to approximately one volt.

The amplifier has a very high input
impedance, can supply about 200
mA into a load, has an open-loop
gain of 50 dB and can work into any
load including a short circuit (unity
gain).

An integrated circuit operational
amplifier having the above
characteristics (at reasonable cost) is
not available, hence, a discrete seven
transistor design was used. To obtain
the high impedance input a pair of
FETs, Q1 and Q3, used as a
differential pair, operate with a
constant current (4 mA) supplied by

Q2. Transistor Q4 is supplied with a
constant current of 22 mA by QS5,
and Q4, in conjunction with the
input pair, supplies the necessary
overall gain. Transistors Q6 and Q7
buffer the output of Q4 and QS to
provide the necessary current drive.
The dc bias for the amplifier is
provided by R17 such that an output
voltage within 11.5 volts of zero is
always obtained.

The meter drive circuitry consists of
a 741 IC with a meter, and half wave
rectifier in series, connected in the
feedback path. A second diode is
used to prevent the IC being
saturated on the opposite-polarity
swing.

The current in the meter is half the
current through R25 and, since this is
proportional to the difference
between input and output voltages of
the amplifier, is proportional to the
voltage across the unknown
impedance. The meter scale is linear
and the IC effectively compensates
for the diode drop. Capacitor C3
provides the smoothing necessary
when working at frequencies less
than 40 Hz.

As previously stated the gain of the
amplifier is set by the ratio of the
unknown impedance ‘Z’ and the
reference resistor ‘R’, and is equal to

Z+R (where Z may be
R complex)

The value of R is switch selectable
from 10 ohms to 1 megohm in eleven
ranges. In the calibrate mode a 1 k
resistor, R20, is substituted for the
unknown impedance and the 1 k
range selected. This provides a gain of
two and thus with one volt in we
have two volts out and hence 1 volt
into the meter circuitry.

Thus, on calibrate, the output of
the oscillator (or the external
oscillator level) should be adjusted by
RV1 to obtain full scale deflection
on the meter. The calibrate position
should also be selected before
changing the unknown impedance, as
an open circuit may damage the
meter by driving it well beyond full
scale.




IMPEDANCE METER

It should be borne in mind that we
are determining impedances by using
audio frequencies in this instrument
hence components such as RF coils
may well have a different impedance
at RF frequencies (due to skin effect
etc) than they do at audio.
Additionally iron-cored coils have an

current flowing. Hence such coils
should be measured under conditions
as close as possible to those when in
circuit. Further the inductance value,
as measured, will only be accurate on
coils having a Q greater than 10.

If the dc resistance is greater than

TURNS RATIO

To measure the turns ratio of an
unknown transformer simply load the
secondary with a value of resistance,
R, which causes the impedance Zp
{looking into the primary) to drop by
50% from the unloaded value. The
turns ratio may then be calculated
from

N, =\/i(N = number of turns)

IMPEDANCE (OHMS)

FOR IMPEDANCES GREATER THAN 1092

inductance dependant upon the one tenth of the measured impedance N R
measuring frequency and upon dc  the second formula should be used. 2
*(20) 200 2.0 (0.2)*
1 H ~:
CAPACITANCE
INDUCTANCE
(10) 100 1.0 (0.1)
{9) 90 0.9 (0.09)
(8) 80 0.8 (0.08)
(7)70 0.7 (0.07)
(6) 60 0.6 (0.06)
CAPACITANCE INDUCTANCE
IN uF (5) 50 . 0.5 (0.05) IN mH
(4) 40 0.4 (0.04)
(3) 30 0.3 (0.03)
(2) 20 0.2 (0.02)
J ———
(1) 10 0.1 (0.01)
1 2 3 4 5 6 7 8 910

DIVIDE CAPACITANCE SCALE BY THE
SCALING FACTOR AND MULTIPLY THE
INDUCTANCE SCALES BY THIS FACTOR.
e.g. A CAPACITOR WHOSE IMPEDANCE IS
6000 OHMS (SCALING FACTOR x 1000) AT
1 kHz VALUE IS 27/1000 = 0.027uF

*FIGURES IN BRACKETS

ARE FOR 10 kHz Fig. 5. Reactance chart

for determining values
of L or C from measur-
ed impedance at 1 kHz
{10 kHz in brackets).
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This calculation is based on the fact
that an impedance in the secondary is
transformed to an impedance in the
primary that is proportional to the
square of the turns ratio.

Many other applications can be
devised for an impedance meter and
the few mentioned here are indicative
of the wusefulness of such an
instrument,

CONSTRUCTION
Any accepted construction method
may be used but the use of a printed
circuit board will greatly simplify the
procedure.
Components should be assembled
onto the printed circuit board, with
the aid of the component overlay Fig A O (o
4, making sure that all polarized of the meter Shows
components are orientated correctly. how the board and
Capacitor C12 should not be fitted other components
initially as the required polarity must  are positioned.
be determined as follows. 2. Switch on power.
Temporarily connect the transformer .
to the otherwize completed board and 3. Select  the  required  test
switch on the power. Measure the freque_ncy. The' meter should read full
voltage from the amplifier at point H. scale, if not, adjust RV1.
This should be within £ 1.5 volts of 4. |f an external oscillator is used set
zero. If this voltage is negative reverse the frequency and adjust oscillator
the polarity of C12 to that shown on  output level to obtain full scale
the overlay. If the voltage is positive reading.
use the polarity shown. This variation .
of voltage at point H is due to 5. Connect the impedance to be
differences in the FET transistors Q1 measured.
and Q3. 6. Select the one megohm range.
Attach wires to all output
cohnections of the printed circuit
board allowing sufficient length to .
terminate them in their respective 8. Reduce the range, if necessary, to
positions. Instal the board in position obtain a readable deflection. This
using 12mm long spacers and reading is the requnred_ lmp.edance; eg
countersunk  screws. Countersunk 0.6 on the 10 k range is an impedance
screws are necessary as they will be of 6 k.

7. Switch the cal/impedance switch
to impedance.

covered by the lid of the box. Instal 9. If desired the external frequency
the power transformer and power lead, may be varied to obtain a plot of
on the rear panel, together with the impedance versus frequency.
power-cord clamp and earth lug.

Mount the slide switch to the front 10. Switch back to ‘Cal’ before
panel using countersunk screws. removing the impedance being

Resistors RS to R14 should be  measured.
mounted on the rotary switch SW3
before mounting it on the front panel.
If the 30, 300, 3k etc resistors are not
available they may be replaced by a ORI ST SR SR TR,
parallel combination; eg 30 ohms is.
obtained from 33 ohm and 330 ohms  TABLE 1
in parallel and 3 k from 3.3 k and 33 k

in parallel. Error Resistance Capacitor Capacitor

The rest of the front panel (R2/R3) (C1.c4) (C2,C3)
components, except the meter, (for ! !

ease of wiring) should now be 1% 150k  0.001uF 100 pF
mounted  together  with  the 2% 68k  0.0022uF 220 pF
escutcheon. The wiring can now be 3% 47k 0.0033uF 330 pF

completed and the meter installed and 4% 39k  0.0039uF 390 pF
completed and the meterinstaledan® 6% 27k 0.0056uF 560 pF

6% 22k 0.0068uF 680 pF
7% 18k  0.0082uF 820 pF

USING THE METER 8% 18k 0.0082uF 820 pF
The meter should be used in the 9% 16k 0.01uF 1000 pF

following manner:— 10% 13k 0.01uF 1000 pF
1. Switch the cal/impedance switch

to cal. TR DN T
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PARTS LIST—ETI 116
R24 Res'l'stor 41(;1 ohr'r'l l/z'YV '.?:%
R6 " 30 woonoow
g &

"

RB " 300 " L "
RI 2y WLy 390" @ . »
RrR2b ” 430 "wonoow

" p+-+ S

R9,20,21 " 1k DR
R2,3 * 1k5 ool g
” 2k2 L ”

" 3K "o
" 10k won

"
"

5 M "
7 22M 10%
1 Potentiometer 2k2 _Trim type

H1 Thermistor type RS53

11 Capacitor 33pF ceramic

2,3 b 0.01 polyester

1,4,7 I 0.1 5

8,10 . 0.1LF -

9 o 10,

16V
electrolytic
100UF 6.3V

electrolgtic

c13 " 1000lF 6.3V
electrolytic

C5,6 " 1000 25V

elchtrolytic
Q1,3 Transistor 2N5459 or similar
¢ N BC548 -
Q4 oy BC558 ]
Q6 - BD137,B8D139
Q7 L BD138, BD140

IC1, 2 Integrated Circuit MA741C
mini dip or T05

D1-D4 Digdes E’\f]/M%l or sim'l'lar

D5, 6 IN91
ZD1 Zener Diode BZY88 C3Vv3
or similar

T1 Transformer 240V/7.5-0-7.5V
@ 1A

PL 1.5-18/20VA,
PL 15/20VA

M1 Meter 0-1ma FSD.
75 x 65 mm

SW1 Switch three pole three
position slide switch
sSw2 o DPDT 240V toggle

switch

Sw3 =Y one pole eleven
position rotary
switch

sSwa " DPDT toggle switch

PC board ET1-116, Metal box Dick
Smith type LMB 564, Front panel,
smatl phone socket, pointer knob, 3
core flex and plug, rubber grommet
and cable ctamp, four 12 mm lon
spacers, two terminals, nuts & bolts etc.
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IMPEDANCE METER

FREQUENCY CALIBRATION

The frequency should be within 10%
of nominal if specified components are
used. However, if a frequency meter is
available the network can be trimmed
to give the correct readings.

Measure both the 1 kHz and the
10 kHz and calculate the percentage
errors. If either or both are low in
frequency the resistors R2 and R3 can
be paralleled with additional resistors
to increase the frequency. Since this

will affect both ranges choose the one
with the greatest error. Table 1 gives
the correct resistance to use.

Re-measure the frequencies. One
frequency should now be right and the
other high. The capacitors C1 and C4
or C2 and C3 can be paralleled by the
appropriate capacitors as selected from
Table 1.

LIMITATIONS

Due to stray capacitance, (about 15
pF) associated with the front panel
terminals and the switches, the 1

ETI 116 Impedance Meter

3k

1k I 10k
300\\ / 30k
100 100k
30 _—_// \\—30%

10 ™
RANGE
UNKNOWN O

IMPEDANCE TkH2

DWHH!
EXT.

O e O O
MODE FREQ. EXT INPUT POWER
Fig. 6. Layout of front panel. Full size is 152 x 98 mm.
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Fig. 7. Impedance-versus-frequency plot for a two-way speaker box. Note the combined
speaker/box resonance is 75 Hz. The crossover frequency was 2 kHz. A plot such as this would
be extremely difficult to generate using a conventional LCR bridge, but is very simply done

using the ET! 116 impedance meter.
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megohm range is useful only up to
about 4 kHz. The 300 k range is useful
to about 10 kHz.

When measuring series LCR networks
{(where the impedance rises greatly off
resonance) it is usually necessary to
parallel a resistor across the network
to stabilize it. Once at resonance, the
resistor may be removed for the actual
impedance measurement. The
frequency can now be altered provided
that the meter is not allowed to go off
scale. The resistor used should be not
more than 10 times the value of the
network impedance at resonance. ®

FANTASTIC BARGAINS!

FANTASTIC SALE of Op. amps,
Digital t.C.'s, Diodes, Transistors, etc.
Alt new, guaranteed Money Back i not
satisfied.

OP. AMPS I.C.’s (D.I.P.) 709 — 80c,
741 — 85c. T.T.L. i.C.%s SDIgltal& at
incredible prices, 7400, 7410, 7420,
7430, 7440 — 40c ea. AUDIO AMP.
I.C. 'incl. Cct Diagram PA234 1w
R.M.S. —$1.20, TAA621 4w R.M.S. —
$2.75. DIODES EM402 — 10 for
$1.20, OA91 — 10 for $1.20, IN914 —
10 for $1.40. TRANSISTORS —
BC108 (Plastic package) — 10 for $2
BC179, BC157 — 7 for $2, AC127 — 4
for 2 A0161/162 Mtchd Pr, — $2,
SE10160 — 6 for $2. DG14 Damper
Diode for TV — 90c, 2N3730 — $1.
SLIDER POTS single 250 k/A — 35¢

ea. stereo 5k¢‘[A — 70c ea,
ELECTROLYTICS TOP QUAL.
PIGTAILS 25Uf/450v, 50Lf/300v,
60/f/300v, 100Lf/200v, 2000/if/18v —
3 for $2. 16 f'/450v. 331t/300v,
200Ut/70v, 1000Mif/18v — 4 for $2.
10M1/500v, 50Uf/126v — 6 for $2,
100001/6.5v — 5 for $2. 2/if/a0v — 10

for $1, 10Mf/65v — 10 for $1.50,
aout/70v —"10 for $2, 21f/300 — 10
for $3, 500Uf/25v — 10 for $2.50.'

TUNING CAP, Miniature — 2 for
$1.30. Large 2 gang — $1.25, 3 gang
$1.75. Slide Switch (18 pin) — 4 for
$1. Trimmers (0-200pf) — 10 for
$1.50. COPPER CLAD Board 6'" x 9" '
— 4 for $2, 6" x 12'* — 3 for $2.

SUPER BARGAIN PACKS. IDEAL
FOR SERVICEMAN OR HOBBYIST.
TRANSISTORS: NEW, BRANDED,
POPULAR pnp and npn Germanium
types (Mixed) — 10 for $2. POWER
RESISTORS 3w-7w, 5%, 10%. Top
Qual. (Mixed) — 25 for
$2.RESISTORS Fresh Stock (Mixed)
Mostly 5%, 10%, Y:w, 1w — 100 for
90c. POLYESTER CAPS, Top Qual.
160v, 270v, 400v, 10% Tol. (Mixed) —
100 for $3.25. BOTS — Dual, single
switch and Tab pots (No Rubbish) —
20 for $3.50 PRESET POTS: Mixed
excel. quality — 10 for $2. CERAMIC
DISC CAPS, mixed — 50 for $1 (incl.
high voltage). ELECTROLYTIC CAPS
mixed — 25 for $2. STYROSEAL
CAPS — 25 asstd for $1. TANTALUM
CAPS — All_mini. mixed — 20 for $2
SNO junk). ZENER DIODES — mixed
w — 10 for $3.50, mixed 10w — 10
for $6. SILICON Double Diodes (20v,
30ma) TD772, ideal for makln%_ u

“AND'" Gates — 20 for $1. TA

STRIPS — Mixed 50 for $2. COILS —

Miniature Coils Qsc. [I.F. mixed,
unmarked — 20 for $1.50.
POLYESTER GREENCAPS 10%

14f/200v — 10 for $2.50. Post and
Pack 30c or extra for heavy parcels.
MICRONICS, P.O. Box 175A,
Randwick, NSW 2031,
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i electronic
agencies
THE MAIL ORDER

DISCOUNT HOUSE
0. Box E5, CONCORD 2137

C.

115-117 Parramatta Rd,
(Cnr Lloyd George Ave.)
CONCORD NSw 2137
TELEPHONE (02) 747-6472

Trading Hours:

NOTE: Add postage,
value. C.0.D.'s send $3.00 prepayment.

12:00 to 6 pm Mon—Fri.
8:30 to 1pm Sat.

rated 10% order

.

s R

(o )
@sAaNyYo CCTV
it's cheaper than you think

e

MONITOR VM4092

ordinary ¢ Solid state 9' screen video
switchable monitor T.V.

.C. mains or
12Voperation,

CAMERA VC1120

e Monitorin with
home T =
RF/VIDEO output.

® Au omatica||¥ "adjusts to a ®A.C

D.C.

wide range of light conditions

e Low nolse, wide band ¢ |deal for carrying into lecture
amplifier equipped with FET halls for business
for visual

for razor-sharp picture with a resentations,
high resolution of more than Fearnlng techniques, installing

500 lines. in shops as a deterrent to
o Uses standard interchangeable shopli?t‘:ng, use at home to
lenses keep an eye on children
e Compact, lightweight, playing, use in factory or
easy-to-instal, 240V mains warehouse to check incoming
powered. and outgoing goods or for
e Proven, tested and observation of progress of
guaranteed. production line etc, etc.
OUR SPECIAL 1 OUR SPECIAL 1
PRICE ONLY PRICE ONLY

“CAMERA TALK"” C.C.T.V. SYSTEM

$350 o

o

Complete — ready
to instal!

e Simplitied sight and sound

e Tremolo Call System for
communications with other 2-way conversations.
locations in the company, ® Corner-to-corner brilliance

factory, hospital or home. and detail on 7' monitor TV.

e Fully equipped with ® Can be expanded to include
Automatic  Gain Control three cameras and
(AGC). Minimum required interphones, with optional
light is only 40 lux (4 camera selector (Model VCS
footcandies). Suitable for 3K).
security and surveillance. e Includes selected IC and FET

e Picture and sound transmitted circuitry for trouble-free

by simply depresslng the service year after year,
interphone button, icture e Compact dimensions. Easy to
and sound hoid for 40-60 install.

seconds, then automatically

cut out.

Compact, Lightweight
VIDEO TAPE RECORDER

Model 3550

VTR

2000

o Completely portable.
Weighs less than 29

pounds. e Extra-lon life and stable
e Recording and playback with signal  with Perfect Ferrite

sharp, clear signal. Crystal (P.F.C.) head
e Auto Level Control (ALC) for  assembly.

both the video and audio. ® Precision interlacing  with
e Sound-after recording for built-in sync signal generator.

background music, narrations, Horizontal resolution: more

commentaries etc. than 300 lines,

_

Kit
labetled and numbered . P:C.

includes

Board, all Resistors
Capacitors, 4
instructions,

Amazing offer for 'hi-fi-ers”
— Stereo amplifier kit, giving
15W RMS in 4 ohms, 10W rms
in 8 ohms (per channet) with 5
mV magnetic cartridge input
VOLUME, BALANCE, BASS

and
pages

and TREBLE controls
supplied — latest integrated
circuit pre-amp and driver

stages, compliementary ''flat-pack’ output transistors — all on one
oard for easy assembly. Hi-Fi performance with 20Hz to
. low distortion and
compatibility and the best turntables and speakers.

Complete Kit $30 + post.

P.C.

50kHz response

STEREO 3

transformer, .

Quality Soump
Budget Price

low hum level ensure

Over 5000 Brand New
QUALITY SPEAKERS

available ex stock at
FANTASTIC SAVINGS

Famous Brands
e Magnavox

e Plessey Rola
e MSP
e CTS—-USA

~\\
Q;@ “t miss out on these SPECIALS. )

/24" 25 Ohm $1.00 5" x4" 15 Ohm  $2.75

3" 3.6 Ohm $2.50 6" x4" 15 OHm $2.90

4" 15 Ohm $2,50 7" x 3" 3.50hm $2.90

5" 15 Ohm $2.75 7" x3"150hm $2.90

Unbeatable deals on all HI-FI SPEAKERS.
HI-FI/TWIN CONE LARGEST

6'' 8,15 Ohm $6.50 RANGE i WOOFERS AND TWEETERS

8" 8,15 Ohm $7.50 10 | lessey 1 Dome, 8 ohm .. $7.50

éz"Rb gslcghg:‘ sgggg Australia, g?g‘.,a"és <:\m . ‘gug.g
W m B . 12,8 ohi a . $19.

8WR 8, 15 Ohm $10.75 CHEAPEST | 0100, 15 Bonm .. 52100

12WR 8,15 Ohm $13.50 prices, CGMR, 8 or 15 ohm . ... $7.50

8-30 8 Ghm $16.50 | FASTEST | 8/ rosumound ... $9.50

3TC 8, 15 Ohm  $3.75 L || R

3UC8 150hm  $2.20 | QRDER | & mdmee o %A%

1" Philips Dome, ERrid.ones 2ol
8 ohm $9.00 | SERVICE. o

STEREO METERS
1 3/8” Scales.

$6-95

V

Oual Meters in one
o case will

‘‘dress-up’’ any

smplifier or tepe i

recorder for | {
amateur or

pro‘emional use,

ROLA 2%’ N
MINIATURE | \u
SPEAKER \ l /

O $1.00 es or 10 tor $9.00.

Popular replacement speaker for local
and imported transistor radios. Model!
225A, 300 Hz to 5 kHZ.

5inch T.V. TUBE

Brand new, sealed in
manutac turer’s carton

\ SPECIAL PRICE
$11.95,

Ideal for servicemen, amateurs and
experimenters Specifications
Electromagnelic defiection, 70 deg.
angle, fitament 12 Volt 70mA, Anode
OUA, 2na grd voltsge
300V, st grnd cut-off voitage —25V,
electrostatic focusing, size W' x 4% x
" iong.
Price $11.98. (plus $1.00 registered
post)
A Limited Quantity Of yokes 1S availabie

to suit above T.V. tube. Price s7 50

MINIATURE TUNING CAPACITOR
Most popular type suit

imported radios, Size

%' x M, 200pt per

gang wltﬁ inobuild

trimmers, $1.00 ea.

or 10 for $8.00.

DE-LUXE TUNER MODULE 304

A high sensitivity 4, B
transistor AM (unov' J
with tuned RF
ampiifier and two IF

stages for extra selectivity and
sensitivity, The Module is ready
sssembled and operates from 9v OC
st approximately 3MA A
permeability type tuner and
pushbutton On-Off switch are
supplied together with circuit and
spplication disgrams. As the moduls
may De used with a ferrite road type
aerial OR an external wire type
sntenna, it is ideally suited to car,
portable or home use. Size 5%’ long
x 1% wide x 7/8'° deep. Ferrite rod

$1299 ¢
DIGITAL CLOCK KIT
4 DIGIT
“NIXIE”
DISPLAY
Build your own casel $45'00

A complete, easy-to-sssemble kit ready
10 install in your own cabinet. All top
uality fully branded, full spec. parts
ncl. Printed Circuit Board, Mutlard
Display Tubes, transtormer, 1.C.°s,
resistors, capacitors etc.

serial $1.250a.

~

;

T,V. TUNER
$7.50 12 Channels

A high sensitivity transistorized T.V. tuner suit
VHF TRANSISTOR Am(‘nllm Stations. .C.
and output goes to IF sectlon. Suit hobbyists,
amateurs, T.V. serviceman stc. $8 50 ea. [

Operates from 12 V D,

J
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© ALTERNATIVE
e INPUTS
: OUTPUT
g o TO FLASH
'- 5l +
SCR

INPUT 1
il e s
00WF P

14
o

SW1

2 2330k

INPUT 2

e ~~ CIRCUIT DIAGRAM

MANY sound-operated flash trigger
circuits have been published, some of
which can be adapted to accept other
means of triggering.

This one, designed by Dick
Smith/ET| Design Contest entrant,
A.T. Torrens of Hornsby, NSW will
trigger from virtually any energy
source. All that is required is a sound,
light flash or other effect that can
provide a sudden voltage change.

The unit also incorporates a variable
time delay between the trigger input
and the flash triggering.

It has been based on the NE 555
timer I1C this has a very sensitive
input, the ability to provide the
required variable time delay and an
output of sufficient energy to trigger
an SCR

CONSTRUCTION

The prototype unit was constructed
on Veroboard, taking care not to
apply too much heat to either the
components or the board.

The most critical part of the circuit is
around pin 2 of the IC. The triggering
current needed is only 0.5 microamps
and with pin 1 being the negative
supply line and pin 3 the output,
leakage currents across a dirty board
can easily cause continuous triggering.
To prevent this the strip to which pin
2 is attached 'should be as short as
possible. It is also a good idea to clean

62 ELECTRONICS TODAY INTERNATIONAL —MARCH 1975



off any excess flux with methylated
spirits on completion of soldering.

Input is via two miniature phone
plugs mounted on an insulating strip.
The outside connection goes to the
positive and negative lines respectively
with the centre connection of both
plugs going to the input.

The only problem likely to be
experienced is continuous triggering.
This is caused by a dirty board. The
slightest trace of dampness around pin
2 on the board may cause this trouble.

USING THE UNIT

Sound trigger. The unit may be
triggered by a crystal microphone
insert or by a loudspeaker used as a
microphone. The input can be to input
1 or 2. When the sensitivity is turned
up to maximum, (RV1 at minimum)
the unit may trigger continuously. To
avoid this, simply turn the control
back until the LED goes out, but
flashes when the required sound is
made. The photo of the tennis ball
hitting a stool was made in this way
with the time delay at minimum
(about 4 milliseconds).

Light trigger. The resistance change of
a cadmium sulphide cell may be used
to trigger the unit when the light level
falling on the cell varies. If the
intensity of light increases, the

PARTS LIST

SEMICONDUCTORS

{C NE 555.

SCR C106 D1 or similar with a 400
volt rating

LED Miniature red.

RESISTORS (10%0
R 330 k

165 k (2x330 k in parallel)
100 k

10 k

560 ohm

33 k (optional depending on

input)
CAPACITORS

Any SPST switch suitable
POTENTIOMETER

RV2 2 Meg linear

RV1 50 Kk linear

INPUT DEVICE

CdsS cetl (ORP 12)

Crystal mike Insert etc.

OUTPUT DEVICE

Electronic flashqgun, preferably com-
puter type as these glve a much shorter
flash duration at close range.
OTHER PARTS

Metal case (58 x 58 x 100 mm)
Veroboard (40 x 80 mm)

Input sockets minute phone.
Qutput to suit flash unit being used
Knobs 2 for pots.

Battery Connector.

HOW IT WORKS

A negative pulse at the input is fed
via capacitor C! to the input pin (2)
of the IC. Pin 2 is held slightly above
its triggering voltage of 1/3 V¢ by
the voltage divider comprising R1,
R2, and RVI. The negative pulse

triggers the IC and the output (pin 3)
goes high for a time period controlled
by RV2, R3 and C2. When the
output goes low again at the end of
the time interval capacitor C3 charges
through the gate cathode circuit of
the SCR switching it on and firing
the flash.

Capacitor Cl isolates the input

resistance drops rapidly, while if the
intensity falls, the resistance increases
— but much more slowly. Triggering is
thus best done by increasing the light
level. Connect the CdS cell to input 2
via a 33 k resistor across input 1. A
sudden increase in the light level will
then fire the flash. If the time is set at
a minimum this can be used as a slave
flash unit as it only responds to
sudden changes.

The photos of the fluid drop falling
into the beaker of water were taken by
having the drops interrupt a light beam
falling onto a cadmium sulphide cell.
The cell is in the tube in the top left of

Drops of Indian ink
are ‘caught’ here
splashing into a
beaker.

from the voltage divider so that the
unit isn’t sensitive to the dc level at
the input. RV1 acts as a sensitivity
control by allowing the voltage to be
adjusted to a suitable level so that the
input signal will trigger the IC.
Resistor R4 limits the discharge
current from C2 at the end of the
timing cycle so protecting the 1C.
The LED and its protective resistor
RS act as an indicator to show that
the unit has triggered, so simplifying
the setting up process and minimising
the number of times the flash has to
be fired. This means that the flashgun
needn’t be fired until a photo is to be
taken.

the large photo. The drops were indian
ink to be certain they would block out
the light beam. The time delay was
about 250 milliseconds.

Switch triggering. With a switch
connected to input 1 and a resistor to
input 2 (33 k), the unit will fire when
the switch is opened. If the position of
the switch and resistor are
interchanged the unit will fire as the
switch is closed.

For simplicity in use the inputs have
been devised using miniature phone
sockets with a resistor connected to a
plug — so by simply changing the plugs
the input can be changed. e




HAM RADIO SUPPLIES

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street) 674286 67-7329

new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-8136

SOLID STATE
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES

AM, SW FM .

VHF, AIR, PB |
BATTERY/OPERATED

COLOUR CODED 9 BAND DIAL

1. AM 535 to 1600 kHz, 2. Marine 1-5
to 4 MHz, 3 & 4. combined SW 4 to 12
MHz, 5 30 to 50 MHz, 6. 88 to 108
MHz 8 & 9 combined VHF Alrcraft
145 MHz-174 MHz  incorporating

weather band.
Slider controls, Dial light, Fine tuning
control, Flip-up Time Zone map,

complete  with

Telescope antennas
$79.00 p.p. $1.40

SCOOP PURCHASE!

Latest military design
multi-band radio, 30
transistors and diodes.
With exclusive (LED)
light emitting diode
tuning indicator for
positive station
selection.

Battery and electric
covers all popular AM
and FM bands. $59

SPECIAL
INTRODUCTORY PRICE
SPECIFICATIONS

CIRCUIT: 16 transistors,
varistor and 2 rectifiers,
RANGE: AM 535-1605 KHz, FM
88-108 MHz, TVI1 56-108 MHz, TV2
174-217 MHz AIR/PB2 110-174 MHz and
WB 162.5 MHz. POWER SOURCE: DC 6

15 diodes, 1
FREQUENCY

Volts. POWER OUTPUT: 350 mw
{(Maximum) 250 mw (Undlstorted).
DIMENSION: 93/8" x 33/4" x 8"

WEIGHT: 4 1/4 Lbs. (approx). SUPPLIED
A;:CESSORIES Earphone, Batteries (4 size

THIS MONTHS SPEGIAL

Magnavox 8-30 speakers $14.95
PROJECT KITS

Poputar Gakken and Sclenceland Electronic

Kits, ideal for beginners, Completely safe,
no soldering, learn electronics with each
project.

CrystaliSetiit g e e e ebraet e et o $5.50
10 Project Kit sce.ipoc.noncmanes $10.90
1S IProjectiFiit! ¥a rive te b F o' aeaves s $11.50
S0 Project Kit s asw s %k oo i beeae $23.50
100 Project Kit ... .....c0n . $27.95
1S5S0 Prioject [Kit sce e re - Lot L 66 $35.00

P & P extra

batteries

SPECIAL NOTICE TO PURCHASERS OF
RADIO RECEIVING AND TRANSMITT-
ING EQUIPMENT.

The words 'PMG approved type' In our
advertisements do not -mean that this
equipment is covered by a PMG licence, But
the equipment Is of a type approved for
licence apptication. Indlvidual purchases of
radio receiving and transmitting equipment
must obtain a licence to operate from the
PMG radio branch In their particular state.
Some equipment sold by us cannot be
iicensed and therefore can only be operated
by licenced amateurs. K.J. MILLBOURN

AM/FM/AIR-PB-WB
SOLID STATE

VHF MONITOR

battery operated.

SPECIFICATIONS

Transistor: 12 Transistor, & 8 Diode;
Frequency: FM 88-108 MHz, AM
$40-1600 kHZ, AIR-PB108-174 MH2z;
Power Output: Maximum 500 mw,
Undistorted 280 mwW; Speaker: 3’ 8
ohms; Earphdne: Magnetic 8 ohms;
Power Source: DC 6V UM-2 x 4 pcs. or
AC 230 Voit; Antenna: Ferrite bar for
AM, Rod antenna for FM/AIR-PB-WB;
Controts: Volume (w/on-off switch);

$39.00

Selector (AM/FM/AIR-PB-WB);
Accessories: Earphone & Dbatteries;
Dimensions: 3 3/8" x 6% x 9%;

Weight: Approx. 3 Ib.

MODEL NC-310 DE LUXE
1 WATT 3 CHANNEL i
C.B. TRANSCEIVER

|
® WITH CALL SYSTEM ‘
o EXTERNAL AERIAL
CONNECTION
SPECIFICATIONS, NC-310 ¥

Transistors: 13

Channel Number: 3, 27.24 OMHz
Citz. Band
Transmitter Frequency Tolerance:
+0.005%

RF Input Power: 1 Watt
Tone Call Frequency: 2000 Hz

Receiver ty pe: Superheterodyne
g?\t‘:elver Sensitivity: 0.7uV at 10 dB
/

Selectivity: 45 dB at t10 kHz
{F Frequency: 455 kHz

Audio Output: 500 mw to External
Speaker Jack

Power Supply: 8 UM-3 (penlite
battery)

Current Draing Transmitter:
120-220mA

Receiver: 20-130mA.
\Price $49.50 per unit or $99.00 pair

KENWOOD/TRIO TS 520
5 BAND SSB TRANSCEIVER

SP520 — TS520 — VF0520
Specifications

Frequency Range: 80 meter band — 3.50
to 4.00 MHz; 40 meter band — 7.00 to
7.30 MHz; 20 meter band — 14.00 to
14.35 MHz; 15 meter band — 21.00 to
21.45 MHz; 10 meter band — 28.00 to
28.50 MHz, 28.50 to 29.10 MHz, 29.10
to 29.70 MHz; WWV — 10.00 MHz.

Mode (Receive only) USB, LSB, CW.

Input Power: 160 watts on 80 to 15
meter band, 140 watts on 10 meter
band.

Antenna impedance:
unbalanced.

Carrier Suppression: 40 dB.

Unwanted Sldeband Suppression: 40 dB.
Harmonic Radiation — 40 dB.

AF Response: 400 to 2,600 Hz (—6 dB).
Audip Input Sensitivity: High impedance
(50k?2) 0.5 UV for 10 dB (S+N)/N on 80
to 15 meter band. 1.0 UV for 10 dB
(S+N)/N on 10 meter band.

Selectivity: SSB: 2.4 kHz (—6 dB), 4.4
kHz (—60 dB), CW: 0.5 kHz (—6 dB),
1.5 kHz (—60 dB), (with optional CW
fllter).

Frequency Stability:
minutes after warm-up.
Image Ratio: 50 dB.

IF Rejection: 50 dB.
AF Output Power: 1 watt (with 8 ohms
load and 10% H.D.)

AF Output Impedance:
(Speaker or Headphone).
Tube and Semlcgnductor Complement:
3 tubes (2 x S2001, 12BY7A), 1 IC, 18
FET's, 44 translstors 84 Dlodes.

Power Requirements: 120/220VAC,
50/60 Hz; Transmit: 280 watts; Receive:
26 watts (wlth heater-off) or 13.8 vDC;
Transmit: 15 Amp; Recelve: 0.6 Amp.
Dimensions: 333 (13.11) wide x 150
I591)) high x 335 (13.19) deep mm

50 to 75 ohms,

100 Hz per 30

4 to 16 ohms

Weight: 16 kg (35.2 Ibs).
Nett. amateur prices

TS 520 $550.00, VFO 520
$95.00, SP 520 $25.00.

Also available

Trio QR6 general coverage
COmmunlcatIons receiver solld state 550
kHz — 30 MHz 6 bands.

Price $330

Trio TR72009 144 MHz band car
12volt. P.O.A. Ptlease send

transceiver . P.O.A.
S.A.E. for information on above items.

1 watt 2 channel transceiver with cail
system. 27.240 MHz. 12 transistor.
PMG approved type.
SPECIFICATIONS: Transmitter
Crystal Controlled: 1 Watt Input
power to RF stage. Receiver
} Crystal-controlled
superheterodyne circuit with
455 Kc IF. Antenna
Bulit-in 60" telescopic whip
antenna. Audio Output
0.8 watt maximum, Power
supply required — 12 volits

DC (Elght 1.5 voit DC
battery cells). Loudspeaker
24" PM type (built-in)

functlon as microphone on
transmit.

$39.95 each

PLEASE NOTE
A large new branch is now open

for your convenience at 390 Bridge
Road, Richmond, Victoria. 3121.
Phone 42-8136.

MODEL OL-64D/P
MULTIMETER $21.95

20,000 ohms per volt.
DC volts: 0.025, 1, 10
50, 250, 500, 1006
20K opv), 5000 at
10K o.p.v.). AV volts
, 50, 250, 1000 (at

0-10
8K 0.p.v.). DC current:
50uA, 1mA, 50 mA,
500 mA, 10 amps.
Resistance: 0-4K,
400K, 4M, 40 meFohms DB scale — 20 to
plus 36 dB. Capac tance 250pF to 0.G2uF.
Inductance: 0-5000 H. Size: S¥% x 4-1/6 x
1% in.
A-10/P $55 p.p. $1
Gilant 612" Meter Inbuilt
signal Injector. Overtoad

Protected. AC/V: 2.5V,
lov, 50v, 250 500V,

1000V, (16,00084/v).
DC/V:'0.5V, 2.5V, 10V,
S0V, 250V, 500V,

1000V at (30 oo vy
5ooov / (10,000
S0lIA, lmA 50mA, 250mA, 1A,

10A
OHMS 10k§2, 100k$2 1M 100m2
—20 to +62
Slgnal ln]ector Blocking oscillator circuit
with a 2SA102 transistor.
Approx. size: 6-2/5' x 7-1/5" x 3-3/5".

200-H. $13.50, p.p. 75¢
90Y quadrant meter.
Pocket size.
AC/V 10V, 's0v, 100V,
o] 1000V
(10,000 V)
C/V: 5V, 25V S50V
SOV. 500V, 2500V
(20,000§YV)
DC/A: 50 b (24 SQA 250mA
OHM: 60
(iapacltance 100pF to .01-UF, .001UF to

yF.
:-20db to + 22dB.
Audno Output: 10V, 50V, 120V, ,Jooov Ac.
Approx. size: 44" x 3% x 1-1/8°
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MODEL MAIL ORDER

JB Hectronics & Go.

e R/C Models o F.F. Models o Engines e Boat and
Cars @ Tools @ G/L Models e Sprayers ¢ Accessories @ Books @ Plaing

Australia’s Model Centre, 115 Gouger St., Adelaide, S.A. 5000. Phone: (08) 87.3119

Something for the person who likes Three models
speeding. e available: Porsche

917, Mclaren,
Capable of speeds up to 60 Q Elvam 8.0, Lol
km/h. Reg. 31.30. Highness

T.70
,,# B.B. R/€0.20 (3.5cc). Oy

0" sALE $99.00

3 - For car plus motor

Speed Queen
by Kyosho

Kyosho speed Queen is shaped like

a sleigh at bottom -

What is called ski boat — designed for
ctrcu.t and straight away running, capable
of speed up to 8 km/h. Length
avalabihty

$6Gmm speed queen 200 ¢+ hydrg drive umit
670mm speed queen 300 ¢+ hydro drive unit
750mm speed queen 400 + hydro drive unit

920mm speed queen 600 +» hydro drive unit
P& P38 00

, R.C. 2 CHANNEL | . oo '
‘PP COMBINATION Jiell g
Y  RADIOCONTROL COMBO. < 1% >

1 ';*‘ Stbrmer 48" wingspan SALE
oy Fox R/C0.15 $145
- P& P$5.00

CONTROL LINE MQDELS 26" ‘NINGSPAN MERCO a

New MK 1V GI

A RIC, 3 tew ieit
- b . RS b at pre-devaluat. ~ Z
k»\.. > - E'}‘c" 't:r\ oine, S
- Reg. $7.30 id 4
” a5 ,/KX ‘P LS e'nh sorte ;“'\
; HURRICANE SCALE r oy
3 st $22.65 ea et -3
MUSTANG SCALE Compiete  with S
- ! = Red. 31640, 5 & r »l’
"‘-7: . ;.:E{y:?&.:&,}o’z?’f @"
WILOCAT HUSKY $27%65% ° & P|SALE $59.95 r e+ s1.50)
CONTROL LINE Controlline King Cobra i FOX ENGINES
idwest. Reg. $21.95 c&:‘!i SERIES ‘74
- -4 . v » ""P 2 Reg $33.9%
=~ [ === ~— . » $59.55
<3 e o 3 5 P& P$1.50 }
eSS, e i Hnl |
FOX (13 2030 3148

Top Flite Reg. $15.00

FOX 29 23.8% 31.45
P40 Warhawk, Wingspan .33

FOX .35 stunt ?8.30

FOX 36 23.85 36.70
ORMEOD FUSE CAGE | £O -3¢ 23.85 36.7¢

7.00 $44.40 A 11

AEROFLYTE R/C PLUGS

05.0.1
VALUE R.s'_ 3275_50 R/C short  Reg,
REG PLP82.00 ;L;’O‘qra‘zlcﬁggm
327.50 3 lor tf.sé, Leng
) PLP $2.00 ) My Eviose
LITTLE STINKER Reg. $55
PUANTOMIBY|M R BY M.R.M, High toroue engine starter by

48" Wengspan full scale jet for .
60 ngine. Reg. $85.39 32 Wingioan true scale | Kyosho

= R ‘I i) J—n-

-
-
:’ will operate engmes up 1o
80 e.

S SALE$7890 |f&5 SALE $75.90 |rerszoo SALE $50
SUPER MOND KOTE FAMOUS 3 channel, R/C system {on 27 MH2)

The covering with the buit-in H

finisn, 'u.l:pyool. Vontweignt|] BRAND  New and improved transmitter. Brick
ade proo and uncture

resitants. Cosaus Lo S TTL T 1 type receiver with two servos. All
mono kote: " x 72", Colours rotar TVOsS.

Clear, Misshe tea, international| &% ot

orange, pipst yellow, jet white, 1
mustang  aluminium, sky blue, 0 'g 0 SALE$195
insignia  blue, midnight black, — 2 }

chiome, ofive drab, dove gray

A P &P $2.00
SALE 2 rons ror s20.18
Regular $11.40 #/R PAP 41,00 |UnexceHed for “smooth Jet-X STO jat engine pa  plus
power. extra fusl pack.
HIGHNESS ENGINES Reg. $10.20
Trident 80" R/C b R O
by Aerofiyte 3195758, 020 STD SALE
$26.55. B.B. 0.20 STD
e g'/uc"l-v $5.70. B'Ii'zsobzoo $9.10
g car_engine il
Reg 4 8.8.A.0.20 R/C ai engine ParPe1.50
sale $20.40 | 32820, 8.B.M. 0.20 R/C
$22.95 S g marine engine $35.99 USTLER Fuli 0.15 R/C
p $2.00 P LPs1.50 HUSTL AR, '
PL Pl
CESSNA 3100 BY MRM, | TANKSearsods o\,
70" wingspan, scale mode for | Medium stunt wedge 125 111 >
two .40 engines Large stunt wedge 175 15§ ‘
Class A 1eam race 12511
Small stunt wedge 12511
L pressurestunt 175 155
Reg. $110.40 Sm”!:l squacestumt 125 111 | €0 wingspan, orggt niwdel for
L) Sale 398.20 Large stunt wedge 12511 beginners or expefts, Single to
P & # $3.00 | Morster pressurestunt 175 185 | 51x cnannet, 15:35 engine,

GET READY FOR THE 1975 SEASON
Are you thinking of taking up radio control? You can’t go wrong it you phone or write us now.
Who will give this service,

o Make sure you buy the rnight equipment,

® Make sure you are building your model correctly,

® Make sure you are installing your radio gear correctly.

@ Supply you with mail order catalogue (send S.A.E.) cost $0.75
® Make sure we stay friends.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1975

ﬁEASUREMENT_‘ECOMPUTATION: WORKING FOR YOU — YOUR WA ’N

Whats small, green, red
and yellow and only
costs a few cents?

The bright new LEDs
from HP.

H¥ now have acomplete range of LEDs in yellow, green
and red. In fact, HP’s LED range is one of the brightest
things around circuit boards. The new colour range of
HP LEDs are available in T1 lamps and T1¥% size.
HP LEDs give the'ultimate in brightness and wide angle
visibility. These small, tough bulbs can be put anywhere.
They canbeusedin automobiles, appliances, homeware
and any other instrumentation. When you talk to HP’s
distributors, ask about the quantity prices available.

HP's DISTRIBUTORS :
C.W. TYREE SEMI-CONDUCTOR PTY. LTD.

10 Charles St., 1100 Toorak Rd.,
Redfern, N.S.W. 2016 Hartwell, Vic. 3125
Ph: 695264 Ph: 292338

HEWLETTEPACKARD

Sales and service from 172 offices in 65 countries.
Ausiralia, 31-41 Joseph Sireet, Blackburn, 3130, Victoria. Telephone
89 6351. Other Offices: Adelaide, Brisbane, Canberra, Perth and

Sydney. Also Auckland and Wellinglon, New Zealand. 90562
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H LINE AMPLIFIER

PROJECT

430 Boost microphone output with this low noise amplifier.

MODERN high quality microphones
are low impedance units having a very
low output voltage. To minimize
noise, picked up on long leads, it is
usually necessary to use special
balanced and screened leads together
with balancing transformers. An
alternative approach is to use a low
noise amplifier to boost the signal
before passing it down the cable. The
ETI 430 line amplifier, described here,
is intended for this purpose.

Such a unit, when used with the ETI
Master Mixer (described in February,
March, April and May 1973) provides
either 20 or 40 dB of gain prior to the
mixer. This allows the mixer to be

The completed line amplifier. Note the use of Cannon plugs and the gain . &
switch on the side. used on the low-sensitivity range. Thus

the larger signal now available,

9.36V E 20dB effectively over-rides the inherent
s noise of the first amplifier in the
OFF| O +—e— mixer,

The overall effect of using such an
40dB amplifier is to vastly improve the
signal-to-noise ratio of the particular
microphone channel and to eliminate
the need for an expensive balanced
and screened cable and balancing
transformer.

To reduce the possibility of mains —
hum pickup we have used a small nine
T volt battery to power the unit. Since
OouTPUT the current drawn is a mere 0.5 mA,
the batterv should last about three to

o
N
L
U

|
l#

S
<

j

INPUT

Fig. 1. Circuit diagram of the micro-
phone line amplifier. Voltages shown
are typical and as measured on our
prototype.

R1 R4
220° 100k

H
—O

Om
l||-0

* DEPENDS ON MICROPHONE IMPEDANCE.
POINT E ON PC BOARD
BETE9 BC109 / +VE TERMINAL OF BATTERY (F)
BC559 BC179 v 7
B (= e

= = g == POINT D ON PC BOARD
S POINT C ON PC BOARD

= . . b P BC149 — —_— L
| ————td bo BC159 | tow [ OFF [HIGH]
2 — ————= e eo
< cf WIRING OF 3 POLE
BC549 PHILLIPS b 0 3 POSITION SLIDE SWITCH
BC559 ONLY e el
/— +VE TERMINAL OF BATTERY
R~
- BC149 K‘f)-— POINT E ON PC BOARD
BC159
53 o Q o—L—- POINT C ON PC BOARD
] eo :=' ob
- — — ]
PR~ 1 o e oe e POINT D ON PC BOARD

WIRING OF DPDT TOGGLE SWITCH
WITH CENTRE OFF POSITION

66 ELECTRONICS TODAY INTERNATIONAL — MARCH 1975



Internal layout of the line amplifier.

four hundred hours before
replacement is required.

The ETI line amplifier can of course
be used to great advantage with any
recording equipment where low noise
operation is necessary. When used with
the Master Mixer the low impedance
input should be wused but the
terminating resistor (fitted across the
mixer input socket) shouid be
removed so that a 4.7 k input
impedance is obtained.

CONSTRUCTION

The circuit is not critical in any way
hence, practically any construction
method may be used. However, the
use of the printed circuit board
specified will considerably simplify
construction.

We used an unbreakable plastic box
{polycarbonate) to house our unit but
if the unit is to be used in the
proximity of power cables etc it would
be advisable to mount the unit in a
metal box (diecast or similar). This is
especially so if an input impedance
above 1 k is to be used as the higher
the impedance the more likely is hum
pickup.

If Cannon plugs are used, as in our
prototype, pins 1 and 2 should be
linked and used as the earth line. Pin 3
is then used as the active line.

{Continued next pagel

R
2y AR

Fig.3. Artwork for the gain switch
label. (Shown full size).

°

Fig.2. Printed circuit board layout
for the amplifier. Full size 55 x 42
mm.

TO SW1B

© 1Nndino

<

Fig.3. Component overlay. Note particularly the orientation of the
transistors and electrolytic capacitors.

MEASURED PERFORMANCE

IMPEDANCE
Input
Output

selectable up to 68k max
=~ 1.5k

GAIN
High
Low

40dB
20dB

OUTPUT VOLTAGE

Maximum 3 volts

INPUT VOLTAGE
Maximum (high range)
Maximum (low range)

30 mV
300 mV

FREQUENCY RESPONSE

10 Hz — 30 kHz +0-3dB

EQUIVALENT INPUT NOISE
(referred to 1 mW into 600£2)
High Range

Low Range

—110 dBm
—102dBm

DISTORTION

Output Voltage 100 Hz 1kHz 6.3kHz
300 mV <0.1% <0.1% <0.1%
1V 0.17% 02% 0.17%
2V 05% 05% 0.5%

3V 1.75% 1.8% 1.7%
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LINE AMPLIFIER

HOW IT WORKS -
ETI 430
The line amplifier is basically a two
{ transistor amplifier having a

selectable gain of either 20 dB (x10)
or 40 dB (x 100).

The input impedance of the
amplifier (referring to Fig. 1) is
determined by the combined values
of R1, R3 and R4 — all in parallel.
The parallel impedance of R3 and R4
is 68 k and this is therefore the upper
limit of input impedance (R = @),

For impedances less than 5 k the
values of R3 and R4 may be ignored
and R1 is set to the same value as the
desired input impedance. Hence the
circuit as shown matches
microphones having 200 ohm output
impedance.

Resistor R2, in conjunction with
R3 and R4 determines the dc bias for
transistor Q3 whilst capacitor C2
decouples the input bias network

from any supply rail noise. The
output of Q2 is fed back to the
emitter of Q1 thus providing negative

feedback which as well as supplying a
dc bias, sets the ac gain of the stage.

The gain of the amplifier may be
calculated wusing the following
formula (assuming ideal transistors).

Gain = R9 + R6 + (R7//R8)
R6 + (R7//R8)

Thus for R8 = 12 k the gain is 11.2
or 21 dB. For R8 = 0 the gain is 101
or 40 dB. The actual gain obtained is
slightly lower than this due to the
finite betas of the transistors used.

The value of capacitor C3
determines the upper 3 dB point of
30 kHz whilst capacitors C1, C4 and
C5 all give individual break points at
the low end of 5 Hz, 7 Hz and 1.5 Hz

respectively.

PARTS LIST — ETI 430

R1 resistor selected to suit

input .mpedance

R2,4,

9,11 " 100 k Yaw 5

R3 " 220k " ™
R5,R7 33 @

R6 " 1k »

Rg " 12 k " "

plo " 10 k " on

Cl Capacitor 0.47 25V TAG
c24,56 " 22 16v

electrotytic
Cc3 i 56 pF ceramic

Q1 Transistor Bc109, BC149,8C549,
Q2 "~ BC179, BC159, BC559

SW1 Switch 2 pole 3 position stide
or 2 pole centre off
toagle

PC board ET1-430

Cannon sockets = XL.P-3-13 female
= XLP-3-12 male.

Cord plugs = XLP-3-11 female
= XLP-3-12 male.

Box to suit (preferable metal), 9 V
battery and clip input and output
sockets etc.

PROJECT 414

Sixteen amplifiers sub-mixed
to eight channels — plus monitor

SEVERAL hundred of our master
mixers (described February, March,
April and May of 1973} have been
built and are in use by groups and
recording studios throughout
Australia. Whilst this mixer has been

- A'»'.‘vpaws‘\ "
g s,

TN o

STAGE MIXER

enormously  successful, there are
several areas 'in which improvements
can be made which will still further
improve the flexibility and usefulness
of this instrument especially for
on-stage performances.

et R o
Fod ANt e SR S
e 0 ,xv,zﬁ: KA e
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MASTER MIXER

(ET1-414)
o |
el T
— O|o o|o o|o -
O Ooloj0Q|O|O —
e —— |O|o|o|o|0o|0 —_—
g‘g OlO o] e
E— —_— — MULTICORE CABLE
(1 x 240V EXTENSION LEAD +12 LINE
—_— UNBALANCED SHIELDED CABLE)
- -
RIGHT SPEAKERS LEFT SPEAKERS
STAGE MIXER N —
(ET1-414-16) l_’
00 (o] [+ 1
o0 OOOO @ 6
ocoo o o MONITOR
[ N ¢ N o] o 0 AMP.
000000 ? O (ET1413)
) | l T A
MIKE OR OTHER INPUTS
AMP, ~ ~ AMP.
(ETI-413) [ [ )| (ETI-413)
TO OTHER A i\ & TO OTHER
AMPLIFIERS "~ = Amps.

STAGE MONITOR SPEAKERS

STAGE

This is the way that the ET/ Stage Mixer would be used for a live performance.

LONG-LINE WORKING

For most live performances the
master mixer is best located in the
listening area so that the mix can be
continuously monitored, and
controlled, for best effect. Whilst such

operation is possible with the ETI
master mixer, the inputs are not
designed for long line work, especially
with low-output, or unbalanced high
impedance microphones. This
deficiency may be overcome by using

a line amplifier for each input.

THE NEED FOR SUB MIXERS

The next obvious deficiency in stage
applications is that several
microphones are often needed to mike

SPECIFICATION

MAXIMUM INPUT

on maximum gain
16 on minimum gain

NO OF INPUTS

GAIN
maximum
variation possible

8 normatl +
1 monitor

NO OF OUTPUTS

NOMINAL INPUT

maximum gain Any number of inputs can be connected to any

submixer. However no input may be connected
to more than one sub-mixer. The VU metering
is switchable to any one output channel.

10 mV

NOMINAL OUTPUT
maximum
nominal

8 volts

3 volts
TABLE 1

INPUT IMPEDANCE Selection value of R11 (or 21, 31 etc)

selectable <868 k

Input Impedance R11
20052
6002
47 k

SIGNAL TO NOISE
re 10 mV single channel input
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STAGE MIXER

the drums, or the several speakers of
an organ etc. This requires the use of
separate mixers, in front of the main
mixer, to avoid wasting the 8-channel
master mixer’s  capability. To
overcome both these disadvantages we
have incorporated 16 line amplifiers
and eight sub-mixers into a common
unit such that the 16 channels may be
grouped in any desired combination to

the eight master mixer channels. The
grouping shown for our prototype
stage mixer (in the block diagram Fig.
1) is 4,3,3,2 plus 4 individual
channels. This may of course be varied
to suit individual requirements.

THE STAGE MIXER
Thus the unit described here is a 16
channel to eight channel sub-mixer

which is specifically designed for use
on stage. It accepts high or low
impedance microphone inputs, which
may be balanced or urbalanced. The
unit provides eight high-level outputs
for transmission to the master mixer.

The inputs may be made by either
Cannon connectors or by standard
tip-and-sleeve jacks. We strongly
recommend that Cannon connectors
be used for on-stage work because of
their ruggedness. The input impedance
of each channel may be tailored to suit

the individual microphone (or other

source) by selecting one resistor.
C'QPUTA ép\ MIXER 1 Sy The gain of each line amplifier is
v adjustable from unity to 63 (36 dB)
and the sub-mixer adds a further
INPUT B (14 dB), that is, a total of 50 dB gain
O— é’ f is available.
= MONITOR MIXER The output level of each channel
INPUT C > o {even from a low output microphone)
o——;‘ MIXER 2 will be of the order of 1 volt and may
/? be as high as 22 volts peak-to-peak
| without overload distortion occuring.
INPUT D b—‘ Thus an extremely wide dynamic
© range may be accommocated by this
= MONITOR mixer and the same dynamic range will
oo ggh?RMgL also be accommodated by the master
o———%‘ p ouT 3 ON MASTER = mixer. The master mixer, when used
>—q MIXER 3 MIXER with the stage mixer may be used
switched to the low sensitivity input
INPUT F { / position and such operation greatly
improves the signal-to-noise ratio.
INPUT G >_ - MONITOR MONITOR FACILITIES
o———— é’ OUTPUT The original master mixer does not
ouT 4 incorporate any monitor facilities. It is
MIXER 4 . !
possible to use the echo-mix channel
O'NPUTH ; > | { BUFFER for monitoring but the level controls
9 AMPLIFIER for each channel will also affect the
4 monitor output. This is undesirable as
INPUT | = if a louder level is required in the
0—? ( auditorium the monitor will also
ouT 5 become louder — introducing a danger
INPUT J N SRS of acoustic feedback occuring.
o— ;ﬂ { Within the stage mixer we have
/ incorporated a special monitor mixer
which has its own level control
INPUT K ?> { = followed 'by a 'buffer _anphfler. A
< second ‘Master’ monitor volume
ouT 6 control is physically located on the
INPUT L \ MIXER 6 | main mixer so that it can be adjusted
o- i" should acoustic feedback oczur.
v )
'NPUTM\ BAC!( UPMONITOR
o ég .8 Facilities are provided such that
/ = should the master mixer fail, or the
OUT 7 cables between the two mixers be
INPUT N \ MIXER 7 | damaged etc, the stage mixer may be
o0— i’/ switched to provide an output direct
! to the PA system.
INPUT O \ In this mode a ‘Back up’ switch takes
o ? the output from the monitor mixer
/ = and transmits it direct to both
channels of the PA system. The
el i,\ SR ours Fig.1. Block diagram monitor signal is still transmitted to
/ :f tthn Sf;%&;'mr'gz’ Fhe_ monitor amplifier when the mixer
e AR ’.n"‘"of;inea’gp,m’.’e'“ is in this mode. In normal use the

‘back up’ switch must be at ‘normal’.
When the stage mixer is in ‘back up’
mode the master monitor level

AMPLIFIERS into the mixers may
be varied as

required.

T
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control, located on the master mixer,
is by-passed (full volume) regardless
of whether the master mixer s
connected or not.

FINAL OUTPUTS

The master mixer outputs (i.e. left
and right stereo plus monitor mix) are
returned to the stage as part of the
multicore cable and terminated on the
‘stage mixer’ with both ‘Cannon’ and
standard ‘Jack’ type connectors.

METERING

A VU meter is provided on the stage
mixer which can be used to monitor
the output of any of the eight (sub)
mixers or the stage monitor output.
This meter will be useful for initial
level settings on each sub-mixer.

; _ ¢ OUTPUT G
el v aloiaiaifl] o ok :g b 8V
. S: B F RIS ;pg,—ﬂ—

= ry = TO RV81
TOR

280

2z
-l
il
3 .
oy
188
&
98Y |
4 sed )
78y
 cag ==
[[e8y |
3, 3."1
‘Vm
{~-3
() 98o[°
| _rey
{5} o
-
T

TO RVS81

Fig.2. Component overlay for the
preamplifier board.

POWER OUTLET

A switched, 240 volt power outlet is
provided on the stage mixer. This is
intended to provide power for the
master mixer via an extension cable.
Thus the power cable and the

multicore cable are the only ones
required between the two mixers.

HOW IT WORKS — ETI 414

LINE AMPLIFIER

The line amplifier used is similar to
the ET1 430 line amplifier except
that the gain is variable from unity to
40 dB (actually 36 dB in a practical
circuit).

The input impedance of the
amplifier (referring to Fig. 2) is
determined by the combined value of
R11, R12 and R13 — all in parallel.
The parallel impedance of R12 and,
R13 is 68 k and this is therefore the
upper limit of input impedance (R =
@),

For impedances less than 5 k the
values of R12 and R13 may be
ignored and R11 is set to the same
value as the desired input impedance.
Hence the circuit as shown matches
microphones having 200 ohm output
impedance.

The output of Q12 is fed back to
the emitter of Ql1. This path via
R17 in parallel with RV11 and C14
provides negative feedback as well as
supplying a dc bias which sets the
overall gain of the stage.

The gain of the amplifier may be
calculated using the following
formula (assuming ideal transistors).

(R17//RV11) + R15
R15 S

When the gain control is at
maximum the gain is 102 or 40 dB
(in practice 36 dB), and when the
gain control is at minimum
R17//RV11 is zero and the gain is
therefore unity.

The signals from any number of line
amplifiers may be summed by one of
the sub mixers (eight per board
1C1-IC8) the output from each mixer
is taken directly to output socket to
the master mixer, and via a 22 k
level. control to the monitor mixer,
1C9.

The output of the monitor mixer is
taken to the master-monitor, level
control on the master mixer and then
returned to a buffer amplifier in the
stage mixer, 1C10.

In an emergency (main mixer
faulty) SW2 disconnects the outputs
from the master mixer and connects
the output of the monitor amplifier
to the PA channels.

Power for the Stage mixer is
provided by a conventional supply
which provides plus and minus 15
volts for the mixer amplifiers and
plus 19.6 volts for the line amplifiers.
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ETI1414 D

Fig.3. Printed circuit board layout for the
preamplifiers (two required for 16 channels).
Full size 223 x 63 mm.
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STAGE MIXER

R14
33k

+10V

- +18V

Q12

INPUT A

INP!

BC559

/+7.9V

R19

+qp 10k
I Ao outeur

ci5

0.47:F

R18
10k

NOTE

O——
COMMON

e

PROTECT YOUR
MAGAZINES

ETI BINDERS
hold 12 copies

electronics

TODAY
INTERNATIONAL

Send $3.50 with order to
Subscription Department,
Modern Magazines (Holdings) Ltd.,

:‘S l?;‘oundary Street,
ushcutters Bay. 2011.
\_ J
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— OV

ONE AMPLIFIER ONLY SHOWN. PC BOARD ETI414D
CONTAINS 8 AMPLIFIERS. COMPONENT NUMBERING OF
igl’c:gNlE)T%MPLIFIER STARTS AT 21, THE THIRD AMPLIFIER

COMPONENTS R1,C1,C2 AND ZD1 ARE

COMMON TO ALL AMPLIFIERS.

S —
==

BC549/PHILLIPS
BC559/ONLY

=
—=

CONSTRUCTION

Full constructional details will be
provided next month. In the meantime
the mixer as described may be
partially built by assembling two line
amplifier boards (eight channels each),
asdescribed in this article. Of course the
unit could be extended by adding an
additional line amplifier board without
other modification (i.e. 24 channels

Fig.4. Circuit diagram of the line amplifier
{eight per board).

mixed down to eight) however further
amplifier boards may not be added
without modification, but a second
mixer board may be used if further
extension is required.

When assembling boards take
particular care with orientation of ICs,
transistors diodes and electrolytic
capacitors. ®

To be continued next month . . .

STAGE MIXER PARTS LIST

PARTS LIST GENERAL

Chassis
Box
Escutcheon
16 Cannon sockets XLP-3-13

3 Cannon plugs XLP-3-14
27 Phone jacks — mono— 6.4mm

1 LED and panel holder

1 11 position 1 pole rotary switch

1 VU meter

1 240V power outlet HPM type 55 or

similar

1 21 pin socket John Carr KA/213
26 Knobs
12 1" spacers
nuts, bolts, 3 core flex & plug etc.

SUB-MIXERS,POWER SUPPLY

1 resistor 10082
- 1004 Yaw 5%
10034

i)
WN =y

oaNown s
% -

we

aw **
N 7 Yaw *
22" noon
”n ” "

[l =]

S Ewhh
=N e

”

” ” ”

N = G0 = = O N = N

[l

D DDDDDDODD

b}
<<
Lln

potentiometer 22k rotary log
,8 potentiometer 22k rotary log
RV9 potentiometer 470k rotary log

C4,5,6 capacitor O.IJI.F polyester
C1,2,3 capacitor 470F 25V electrolytic

NN
Nw
ob

IC1-1C10 lnte?rated circuit A741C

Mini dip or TOS

D1-D4 diode EM401 or similar
ZD1,2 Zener diode BZX79C15

T1 transformer 240V/15-0-15Vv PL30/20VA.
PC Board ETI414E

SWI1 switch DPDT toggle 240V rated

SW2 switch 4PDT toggle

INPUT AMPLIFIERS

16 off are required for all
components below

R11 resistor see it

R15 resistor 6803¢( Yaw 5%
R18, 19 resistor 10k Vaw 5%
R14,16 resistor 33k Vaw 5%
R13 resistor 100k Yaw 5%
R12 resistor 220k Yaw 5%

RV11 potentiometer 220 k rotary log.
C13 capacitor 56pF ceramic

C1l1, 15 capacitor 0.47, TAG Tantalum
C12 capacitor 22UF 16V electrolytic

Q11 transistor BC549 or similar
Q12 transistor BC559 or similar

2 off are required for all
components below —

R1 resistor 8k2 Yaw 5%

C1, 2 capacitor 25UF 25V electrolytic
ZD1 Zener diode BZX79C10

PC Board ETI414D
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HI-FI LOUDSPEAKERS FROM ENGLAND

10” The model B101/10LR is a 10" loudspeaker with a 2" voice

coll working within a 10,000 guass magnet structure, total flux
100,000 maxwells. The free air-resonance of the loudspeaker is
25Hz thus making It sultable for a small sealed cablnet of

between 1%z and 2 cu.ft.

Efficlency Is higher than might be expected from a
sealed cabinet and power handling Is 20-25 watts

$34.50

12" The model B122/10LR Is a 12" bass speaker featuring a rubber
suspension which allows a fundamental resonance of 17Hz In free alr.
This low-resonance, combined with a 2" voice coll working within a
carefully selected magnet structure makes the speaker ideal for a
sealed cabinet of about 2 cu.ft. capacity. Efficlency of the
B122/10L.R is surprisingly high for this type of loading and the
speaker is ideal for amplifiers with an output of 39 50
20-25watts r.m.s. per channel at 8ohms. B

12" The model B122/12LR, like the B122/10LR described abovs, is

NEW 3-WAY SPEAKER SYSTEMS
OF EXCEPTIONAL QUALITY

Developed by exhaustive and thorough testing, this new 3-way
speaker system combines wide, ftat frequency response with genuine
high power capability. (Available in Kit form or completely
assembled.)

CHALLENGE SYSTEM 1

CHALLENGE H-22 DOME TWEETER

The deveiopment of dome tweeters has been a major
project of most loudspeaker manufacturers of recent years.
The H-22 dome Is one of the latest designs. The 1"
dlaphragm is made of carefully selecte metallized
polyester material which is of very small mass to allow

maximum efficiency. $ 8 50
L]
SPECIAL MID-RANGE SPEAKER
An outstanding 5" mid-range loudspeaker developed
by one of Germany's leading loudspeaker
manufacturers. It employs carefully selected cone
material and a speclal cone termination to ensure flat
response and high efflclency. A protective cover is
fitted to the rear of the loudspeaker to prevent
interference from alr pressure developed

within the cablinet by the bass speaker. $1 5 90
.

CHALLENGE 10L-24 WOOFER
This robust 10 unlit features a 4 laye ound 112"
voice coll which altows It to ?mndf'oy Jowwatt r.m.zs.
comfortably. The combination of extremely rigid cone
and low-fundamental resonance of 35 Hz in free-air
ensures deep, positive bass when used in the

recommended enclosure slzes. $ 1 6 90
L]

CHALLENGE HP 1 HIGH-POWER CROSSOVER NETWORK
features 4 inductors Including a high-efficiency air-wound 3.55 Mh
choke in series with the bass speaker. 3 crossover capacltors are also

used. Crossover points are 500 Hz and 4 000 Hz
and the rate of roll off Is 12dB/oct. 1 4. 50
Th'e CHI;LLENGE SIYS"I'IEM 1 caln be éntxrcthadsed as components
only as above or completely assembled and teste O

in 2 cu.ft. walnut veneered cablnets at $ 1 79 palr

also sultable for sealed cabinets but because of its more powerful
magnet structure a volume of about 3 cu.ft. Is required 49 50
to ensure the speaker glves Its optimum performance. -
”

15” The Fane model B152/12LR Is a 15 bass driver with a
fundamental resonance of 15Hz In free-air. Once again a sealed
cabinet provides |deal loading for this unit and the volume can be
varled from 3 to 5 cu.ft. The performance Iin 5 cu.ft. Is particularly
outstanding as the resonance Is kept in the reglon of 30Hz. This
results In flrm, non-resonant bass without any of the
*box|iness’” often assoclated with conventional speakers. $59
Efficlency Is reasonably high and power-handling Is up to
30watts r.m.s. at 8ohms,
5 The Fane 505 x 5" 1” The Fane 1" Dome Tweeter
mid-range l(oudspeaker employs DDl 1is a newiy developed
a speclal cone materlal which Is soft-dome tweeter with a useful
doped to remove any frequency response from
Irregularities In response. Useful 4 , 000 H z to
frequency range |Is 400-4,000Hz 2 0 0O0O0OH 2z,
and sound quality 24 Efffclency Is $23 50
Is very neutrat. % medium to high, ®
12" CRESCENDO 12A — Super High Efficiency, wide Frequency
Response and 100 watt r.m.s. power handling. This beautifully
finished loudspeaker is particularly suitable for lead gultar, organ
anEch;S)u_'!?l/lc ;g%v;&sGwork.lJ’S)EIS/E\NCCOElLa D'IIAMETER: 2", FLUX
D L} 8 9 uass, : 8 ohms.

$79.00
15 CRESCENDO 15/100 BASS. Specially designed for high power,
high efficiency bass performance. This magnificent unit is rated at
100 watts r.m.s. and has a resonant frequency of 40Hz. VOICE
COIL DIAMETER: 3", FLUX DENSITY:
15,000 Guass, IMPEDANCE: 8 ohms. $99_00
920 HORN UNIT. This unit has just been released on the Australlan
market and features super high efficlency of 109 dB and power
handllggrsgf 2100FL\(VJ§(“ISDEKI'S“I'1S"V aggvgog%} Hz. VOICE COIL
DIAM s &'y : ' uass,
IMPEDANCE: 8 ohms. $149_00
12’ POP 50. A general purpose 50 watt r.m.s. loudspeaker of high
efficiency, but economicaily priced. VOICE COIL DIAMETER: 2",
FLUX DENSITY: 13,000 Guass,
IMPEDANCE: 8 ohms. 39.50

18" POP 100 An outstanding 18’ bass loudspeaker for musical
Iinstruments, the POP 100 handtes 100 watts r.m.s. at high
efficiency. Resonant frequency Is 55 Hz. VOICE COIL

DIAMETER: 3", FLUX DENSITY 14,000 Guass, $7g-00

IMPEDANCE: 8 ohms.

NEW CHALLENGE
TURNTABLE
SEMI-AUTOMATIC
BELT-DRIVE

$99.50

* The automatic arm return

effective mechanism which
operation.

Oil damped cueing lever permits instant selection of any record
track without having to reject the tone arm.

Heavy cast platter, belt-driven by a syncronous motor, reduces
rumble, wow and flutter to negligable proportions.

Tone arm features anti-skate, lateral balance and removeable
headshell fitted with magnetic cartridge. Fully adjustable
counter balance weight with independent scale allows easy
adjustment of stylus pressure.

* All connecting cables and plugs are fitted to the turntable.

* 12 month guarantee.

Walnut base and tinted perspex cover with hinges available as

is achieved by a very slmple and
ensures years of trouble free

for $27.50.
CROSSOVER CAPACITORS
Our wide range includes 2.2 SURANEN GRlLLECLOTH

An attractive selection of speaker
grille cloths are avaltable ex stock
at very reasonable prices. Free
sample pleces are avallable on
request and wilt be forwarded per

ost anywhere in  Australia

mfd mylar fllm $1.20 each, 3.3
mfd mylar film $1.40 each, 5
mfd NP Electrolytics 40c each,
10 mfd NP Electrolytlics 4Sc
each, 16 mfd NP Electrolytics
50c each, 0 mfd NP
Electrolytics 60c each and 60
mfd NP Electrolytics 90c¢c each.

ogether with our price list.

CROSSOVER CHOKES

A comprehensive range Is now
avallable of high power, high
efficlency inductors in the
:)ollowlng

96 PIRIE ST.
ADELAIDE

STH. AUST. 5000

223 3599

PHONE:




Are you ‘Shure” of your Stylus?

The stylus shown above is phony. It's represented as a replacement stylus for a
Shure cartridge, and although it looks somewhat authentic, it is, in fact, a shoddy
imitation. It can fool the eye, but the critical ear? Never! The fact is that the
Shure Quality Control Specialists have examined many of these imposters and
found them, at best, to be woefully lacking in uniform performance — and at
worst, to be outright failures that simply do not perform even to minimal track-
ability specifications. Remember that the performance of your Shure cartridge
depends upon the stylus, so insist on the real thing. Look for the name SHURE
on the stylus grip (as shown in the photo, left) and the words, “This Stereo
Dynetic® Stylus is precision manufactured by Shure Brothers Inc.” on the box.

Write Audio Engineers Pty. Ltd., 342 H S kFHNUOUMRE
Kent St., Sydney, NSW 2000. E082/FP
Al 2
AUDIO ENGINEERS P/L  AUDIO ENGINEERS (Vic) RON JONES PTY.LTD. ATHOL M.HILLP/L AUDIO ENGINEERS (S.A.)

342 Kent Street, 2A Hill Street, 57 Castlereagh Street, 1000 Hay Street, 37 Market Street,
SYDNEY 2000 N.S.W. THORNBURY 3071 Vic. MILTON 4064 Qld. PERTH 6000 W.A, ADELAIDZ 5000 S.A.
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The compliment we like best
about the new Monarch Series 8:

& o
“Is no surprise!”

MONAICH o s

st 3114 I

Sorieu 8 woos. 8000

When people already think of one name as the best value for
money, they naturally expect every new model to maintain the
same high standards — or improve on them. So, Monarch’s
brilliant new Series 8 amplifiers will come as no great surprise.

No surprise — even though we've creazed a
superb new amplifier, top-of-the-range Monarch
8000 to bring you continuous RMS power of 55
watts per channel at 8 ohms, with distortion of
less than 0.1%; even though we’ve included tape
dubbing and turnover controls; even though we've
produced a frequency response of 10 Hz to 60,000
Hz; even though we're presenting three other new
Monarch amplifiers — the £0, 88 and 800, which
feature dramatic improvements in power and ef-

Monarch amplifiers remain *‘kings” on a power-to-
performance-to-cost rating.

Try any of them. The prices are as undistorted
as the sounds. All with the same beauty of design
you expect of top performers. And all have the
Monarch two-year guarantee on parts and labour.
You know you're getting Monarch quality. With-
out paying more.
Monarch 8000
Monarch 800

110 watts RMS
80 watts RMS

ficiency. It's no great surprise — because you  Monarch 88 48 watts RMS
expect Monarch to be the best... And it is, so all Monarch 80 24 watts RMS
@ MONARCH

AUSTRALIAN DISTRIBUTORS

W._ C. WZDDERSPOON PTY LTD

3 Ford Street, Greenacre. 2190

Telephone: 642 3993 642 2595
Showroom demonstration by appointment

AVAILABLE FROM REFUTABLE DEALERS EVERYWHERE




LEVELS

COLOURTV
STANDARDS

Many engineers and hobbyists involved with Colour TV have asked us to publish definitions of the technical

standards laid down by the Broadcasting Control Board.

Here they are then — prepared by S.L. Cachia, B.Sc., C.Eng., M.L.E.E., M.I.LE.R.E., M.L.E. Aust.

1. CHANNEL FREQUENCIES

Each television channel occupies a bandwidth of 7 MHz.
The allocated vision carrier frequency and frequency limits
of the channels in the Australian TV service are given
below.

Channel  Vision Carrier  Sound Carrier Frequency
Frequency Frequency Limits
MHz MHz MHz
0 46.25 51.7496 45-52
1 57.25 62.7496 56—63
2 64.25 69.7496 63-70
3 86.25 91.7496 85-92
4 95.25 100.7496 94—-101
5 102.25 107.7496 101-108
5A 138.25 143.7496 137-144
6 175.25 180.7496 174—181
7 182.25 187.7496 181-188
8 189.25 194.7496 188—195
9 196.25 201.7496 195-202
‘o e S22y osuions s
- 25m - -
S ' g P
i |
) T
|
8ACK
l -~ PORCH
VIDEO SIGNAL
76

10 209.25 214.7496 208-215
1 216.25 221.7496 215-222

It should be noted that the nominal vision carrier
frequency is 1.25 MHz above the lower frequency limit of
the channel and the sound carrier frequency is 5.4996 MHz
above the vision carrier of the channel.

The vision carrier frequency may be offset from the
nominal in certain instances.

2. MODULATION
2,1 Vision Carrier

The amplitude of the vision carrie- is negatively
modulated so that it decreases as the video signal amplitude
increases.

{(a) White corresponds to 20% of peak vision carrier
amplitude.

{b) Black corresponds to 77% of peak vision carrier
amplitude.

(c) Blanking level also corresponds to 77% of peak
vision carrier amplitude.

LEVELS

)3
o) 7= 079
~
1%
1009
I est
- HMODULATION

-

0%
N ~

- —— - e
17 %
00%

;
DURATIONS MEASURED SETWEIN MALF AMPLITUDE POINTS
BUILD
- -
- -
- - - -t 45-49
3
\ 1
- - 02-0 - =02-0 4w
AL - O2-04p
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VIDEO
LEVELS
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0% ZERO CARRIER
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g 209, REFERENCE wwiTE
REFERENCE BLACK
o ¢ BLANKING
SYNC
[
2.2 Sound Carrier

The frequency of the sound carrier is modulated to a
maximum deviation of + 50 kHz.

3. DISPLAY

3.1 Picture Details

Aspect ratio, vertical to horizontal: 3:4
Picture Frequency: 25
Field Frequency: 50
Number of scanned lines per picture 625

Interlacing: The lines are interlaced 2 to 1.
The line frequency (FH) is related to the colour sub
carrier frequency (fsc) by the expression

FH = Fsc/{1135 + 4/625)

3.2 Primary Colours

The colour picture tube should have phosphors balanced
for a white chromaticity of. CIE llluminant Dgs5oo and
exhibiting the CIE chromaticity co-ordinates as shown
below.

CIE Co-ordinator
X Y
Red Phosphor 0.64 0.33

Green Phosphor 0.29 0.60
Blue Phosphor 0.15 0.06
Hiuminant D6500 0.313 0.329

The spectral responses of the colour signal generation
section should complement the transfer characteristics of
the picture tube so as to produce a colour picture of
optimum fidelity.

4. VIDEO SIGNAL
4.1 Sub Carrier Frequency

The colour sub-carrier frequency is 4.43361875 MHz £ 6
Hz.

4.2 Composite Signal
The video composite signal is shown in Fig. 1.

Timing intervals are given below

Field period (V) 2000 uS*
Line period (H) 64
Line blanking interval 11.8-12.3
Front porch interval 1.3-1.8
Line synchronizing pulse interval 45-49
Field blanking interval 25H-12
Duration of field synchronizing pulse sequence 2.5H
Duration of pre-equalizing pulse sequence 2.5H
Duration of post-equalizing pulse sequence 2.5H
Equalizing pulse interval 22-24
Interval between field synchronizing pulse 45-49

Colour sub-carrier burst; start from leading
edge of line synchronizing pulse

edge of line synchronizing pulse
duration {(nominally 10 cycles)
duration of burst blanking pulse per field

Build-up time;
blanking pulses 0.2-0.4»
synchronizing signals 0.2-0.4

* All figures are half amplitude durations in microseconds
except for build-up times, which are,
A from 10% to 90% amplitude.

COLOUR SUB-CARRIER AMPLITUDES & PHASES FOR FULLY SATURATED PRIMARY &

COMPLEMENTARY COLOURS

—— v - —_—

LUMINANCE PEAK TO PEAK CHR?MINANCE

COLOUR £y .'-“ Z-E;- ‘ZE; 25 () T
I | —
REFERENCE WHITE 1000
YELLOW 88-b 87-4 20 896
CYAN 701 29 -5 123-0 126 4
GREEN 58 7 58 O 1030 8
MAGENTA 41-3 58 O Q3-0 18
RED | 299 29 s 1230 1264
BLUE | . 874 200 896
BURST ‘ 283 283 400
REFERENCE auul }
N S
NOTES .- ,
I 5 - E'lj . e'j ‘

CHROMINANCE ANGLE(2)

o "
LINE N(3) | LINE N Vv
- ’. — Jd
° |
67-0 193-0 i
BURST LINE N
283.5° 76-5° }
© o
2407 19 -3
/ N [4138°
60-7° 299 -3° +225° [
o o +90°
1035 2565 I . | Pl
o -90° ,
347 O 13-0 |5
| /
35 0% | 225 ¢° | N
¥
B ) BURST LINE N+
1-¢

v

2 THE CHROMINANCE ANGLES ARE MEASURED ANTI-CLOCKWISE FROM THE E,J AX1S

3 LINE N CORRESPONDS TO THE ODD NUMBERED LINES OF THE FIRST & SECOND

FIELDS & THE

EVEN NUMBERED LINES OF THE THIRD & FOURTH FIELDS
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FOUR FIELD SEQUENCE OF BURST BLANKING

4.3 Colour Picture Signal

Composition of the colour information is in accordance
with the Phase Alternation (on each succession) line
system, and the colour picture signal, Ey, is expressed by

Em = E{ +Ey sin 27 fsct £ EY, cos 2 7 fsct
where E'y is the luminance component and is given by;
E{, =0.299 Eir +0.587 Eg +0.114 E
E{, and E}, are the chrominance signals and are given by;
E, =0.493 (Eg — EV)
Ey =0.877 (Eg — EY)

The signals Ey — E{ and Ejy — E{ are the colour
difference signals and are given by;

VISION suce?é?:;m SOUND
CARRIER | CARRIER
3 2 ’ - — — ],A_
SLLLLYLLYL ':'//141///{//1//1//////// Lol I
i 1 pg— : e G e e _
/ A777 > 4
+ A - -2+ . -; ‘l
i l [
A o T4 % 4 (/
1 r
+ A L t+ -8 1t A ;/
| /
A - I -8 { 4
1 b [ T A4 v
A --+—t-10 a4
10 1. 12 ¢ |
/ —t =12 : X
1 ¢ j A
K4S Y . ~14 . é -§ 4
1 V W4 b
I AR Y +4—¢
/': | /] “
Vs I =18 - i 14—
) ) [ /
24 a T -20 . 1|,A /} &/AA
O E— _t- i —_— i | ; 5 s .
- o 1 2 3 4 44) 5 6
4, MHz
VISION TRANSMITTER,
AMPLITUDE/FREQUENCY RESPONSE
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Ey — EY = — 0.299 E — 0.587 E; + 1.886 Ej
Ef — EY = +0.701 Ex — 0.587 E5 —0.114 E

~. Eq and Eg are the red, green and blue gamma
corrected voltages required for tristimulus matching. The
gamma value for the correction is 1/2.8 (the display tube
gamma is taken to be 2.8).

t, cos 2  fsct is positive during odd lines of the 1st and
2nd fields and during even lines of the 3rd and 4th fields.

In the absence of a colour content in a picture, the
chrominance signals disappear.

The resulting video signal for fully saturated primary and
complimentary colours at full luminance is shown in Fig. 2a
and b,

The bandwidth of the colour difference signals follows
approximately a Gaussian curve and is

< 3dB at 1.3 MHz
>20dB at 4 MHz

4.4 Colour Synchronization
Colour synchronization is achieved by a synchronizing
burst. Details of the burst are as follows:—

(a) Frequency: 4.43361875 MHz +5 Hz

(b) Duration: 10 cycles

(c) Location: in the blanking period; starts 5.6 us
after the half amplitude point on the
leading edge of the line synchronizing
pulse.

(d) Amplitude: 40% peak-to-peak of the reference
black to reference white signal level.

(e) Bandwidth: The burst has a build-up time which
corresponds to the  bandwidth
restriction of the colour difference
signals.

(f)  Phase: In relation to the E{, signal the phase

is; + 135° £ 1° on odd lines of the 1st
and 2nd fields and on even lines of the
3rd and 4th fields. — 136° £ 1° on
even lines of the 1st and 2nd fields and
on odd lines of the 3rd and 4th fields.
(See also Fig. 3.).



5. SPECIAL SIGNAL TRANSMISSION

Supervisory or telemetry signals or signals for other
purpose approved by Australian Broadcasting Control
Board may be transmitted during the field blanking period,
but not before lines 17 and/or 330.

6. TRANSMITTER
6.1 Vision to Sound Power Ratio

The peak envelope power of the vision radiated signal
and mean power output of the sound radiated signal bear a
power relationship of 10:1.

6.2 Response of the Vision Transmitter

The vision transmitter frequency response is within the
limits shown in Fig. 4. The radiated signal at the channel
limit frequencies, should be attenuated by more than 20 dB
relative to the signal at 1.5 MHz above the vision carrier.

The group delay vs frequency response of the
transmitter and standard vestigial sideband demodulator
should be flat to 5 MHz. At the colour sub-carrier
frequency the demodulator should have a group delay of
0.170 us relative to the delay at low frequencies.

6.3 Vision Carrier Noise

The noise in the audio output of an intercarrier receiver
due to the phase modulation of the vision carrier should be
at least 46 dB below the level corresponding to full
deviation for a modulating frequency of 400 Hz.

6.4 Sound Transmitter Modulation

Audio signal pre-emphasis time constant is 50 us.

The modulation frequency range of the transmitter is 30
Hz to 15 kHz. o

S QR-666

the ALL-band
COMMUNICATIONS RECEIVER

All-band/all-mode reception on frequencies 170 kHz to
30 mHz covered by 6 bands. Receives broadcasts in any

that g,’yes mode AM, SSB, CW or FM—with the optional accessory
QR6-FM. Super sensitivity from dual gm MOS types FETs,
you the world double signal selectivity and AGL characteristics. IF
circuit with mechanical and ceramic filters designed for
and an FM high selectivity, resistance to interference; single button

selection of wide band (5 kHz/6dB) or narrow band 2.5
kHz/6dB). Altogether a high performance compact, smartly
s:yads 2uglt of advanced design at a suggested ‘Today' price
0

* Wr-c.t« n electronics

option, too.

company

Radlie Communication Systems

— —Mail coupon NOW|— — ==
I Weston Electronics Company

| 215 North Rocks Rd., North Rocks, N.S.W. 2151 Phone 630-7400
' NAME

: Please send details of ADDRESS
the Kenwood QR-666

Build this simple power supply for
your Hornet SR30 calculator.

MANY of our readers who purchased
the Hornet SR30 have asked us how to
build a simple power supply to enable

Hornet Calculator
Power Supply

the unit to be energized by
nickel-cadmium cells.

This can be done very simply as the
Hornet calculator has an internal
voltage regulator and inbuilt 100 ohm
current limiting resistor.

All that is required then, is to replace
the dry batteries with AA size
nickel-cadmium cells and provide a
suitable low voltage dc supply.

The Hornet calculator draws 30 mA

Fig. 1 6.3V at
> 150 mA
O
ry
240 v lll Y
ac
l. V —L 220 uF
O T 25v
* —O
POSITIVE
o
X
NEGATIVE
+ . _ +
Fig.2 ©O— YAAAS
1002
12v OUTPUT TO
dc 8.2v T 1uF CALCULATOR
O 1 disc ceramic

ZENER DIODE —

BZX70C8V2 (or equivalent)

on standby and 60 mA with all digits
alight — so the simple supply shown in
Fig. 1 is adequate.

An even simpler charging method is
shown in Fig. 2. This enables the
calculator to be charged up by a car
battery. Note, the 0.1 uF capacitor
must be included — its purpose is to
absorb transients on the incoming 12
Vdc supply. The capacitor should
preferably be a disc ceramic type (low
inductance).

With the values shown, both circuits
can supply enough energy to actually
power the calculators — as well as
charging the batteries. {

WARNING

It is inadvisable to use constant
current chargers (such as the ETI
519) with this calculator. Such
chargers provide a high output
voitage at the end of charge. If
the calculator were to be
operated during this period it
could be damaged by over-
voltage.
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for the sweetest sounds of all...
TDK’s “total performers”’

There's no doubt about it. TDK's
great new Dynamic-series cassettes
offer serious home recordists sound
reproduction unequalied by any
other cassette sold today. And the
reason is very simple. They deliver
total performance!

Total performance means more than
just full-range frequency response
and high-end sensitivity. It also
means having the proper balance of
all the other characteristics essen-
tial to reproducing ‘“‘real-life’”” sound.
Like high MOL (maximum output
level). Broad dynamic range. Wide
bias tolerance. High signal-to-noise
ratio. TDK's Dynamic-series cas-
settes have them all!

You'll quickly discover this fact when
you record your favorite music on
one of TDK’s Dynamic-series cas-
settes. You capture all the highs and
lows, all the harmonics and over-
tones, all the emotion and feeling

that gave the original performance
its richness, fullness and warmth.

Look for TDK's “total performers” at
quality sound shops everywhere. Ex-
tra Dynamic (ED) cassettes offer the
discriminating audiophile an entirely
new dimension in recording fidelity.
Super Dynamic (SD), the tape that
turned the cassette into a true high-
fidelity medium, still has better-
balanced total performance charac-
teristics than any other brand made
...and is also available in open reel.
And Dynamic (D) is an entirely new
hi-fi cassette that provides budget-
minded recordists with excellent
quality at moderate prices. All pro-
vide optimum performance on any
cassette recorder, without need for
special bias.

For sound you feel as well as hear,
discover the dynamic new world of
TDK's total performers!

DYNAMIC-series cassettes are:

Extra Dynamic (ED): top-of-the-line,
for those who want the very best. 45,
60 and 90 minutes.

Super Dynamic (SD): first true hi-fi
cassette started a revolution in the
tape industry. 45, 60, 90 & 120-min.
Dynamic (D): characteristics supe-
rior to most “premium"’ cassettes. 45,
60, 90, 120 and world's only 180-min.

STDIK

Sole Australian Agents
CONVOY INTERNATIONAL PTY.LTD
4 Dowling Street, Woolloomooloo,

N.SW. 201
Telephone 358- 2088




ELECTRO

A new approach
to easier operation,

CT-F7171

v

the froﬂn.

Now, a truly precision Dolby* cassette deck that
fits in perfectly with the rest of your system. Your
other components are accessible from the front
because shelf mounted or stacked, that's the way
you approach them. With Pioneer's new CT-F7171,
loading a cassette is as easy as putting your hand
in your pocket. No more wasted space by providing
vertical accessibility

While front access design makes it easy to use,
Pioneer's "think ahead"” engineering makes it easy
to listen to. A long-life ferrite-solid head and built-in
Dolby really reduce the noise (S/N ratio: 58dB).
An electronically controlled DC motor guarantees
stable tape transport and a precision capstan all
but eliminates vibration (wow and flutter: less than
0.10% WRMS)

Making your own Dolbyized tapes is easy. An LED
recording peak level indicator reacts within

*“Dolby” Is a trademark of Dolby Laboratories, Inc.

milliseconds to warn of excessive input signals.
And for special chromium dioxide tapes, there is
separate Bias and EQ selection.

But, no matter how you look at the CT-F7171,
you're bound to change your view about cassette
decks. You see, it's the one that offers truly top
performance via access to the front

Pioneer Electronics Australia Pty. Ltd.

256-8 City Road, South Melbourne, Victoria 3205
Phone: 69-6605, Sydney 93-0246, Brisbane 52-8213,
Adelaide 267-1795, Perth 76-7776

OPrioNneeER

High fidelity stereo. That's how perfection sounds
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polly KT Contr

283 Victoria Road, Marrickville, N.S.W.
Telephone: 560-9019

OPEN THURSDAY NIGHT AND ALL DAY SATURDAY

Come and visit us in our modern shoyvrooms for your
best price on your choice of Hi-Fi equipment.

This is only part of our large range of Hi-Fi
equipment.

Agents for:—

AND MANY OTHERS

Cash — Terms — or Lay By arrangements.
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This article by C.M. Stanbury details the manner in which air transportable high-power broad-
casting stations have been and may be used for military purposes.

It is intended simply as a factual technological article, no political or philosophical judgement is
either intended or implied.

IN MID-1974 some Australian listeners
caused a stir in the world by reporting
that the American Forces Radio &
Television Service was operating the
first short wave broadcast station on
the Antarctic continent. As we noted
in Electronics Today, February 1974,
the U.S. military has become ever
increasingly involved in international
broadcasting to the general public. But
the ‘‘real action’”’ does not involve
AFRTS, at least not AFRTS as the
public knows it.

THE EVOLUTION OF
PORTABLE FACILITIES

During the past 20 vyears the
technological changes which have
received the most attention by rank
and file broadcasters are satellite
communications and the super power
transmitter/antenna installations. Yet
satellites still play virtually no part in

direct international broadcasting to
the general public (even most
point-to-point linkage to overseas

relays continues to be carried by short
wave, or undersea cable) and power
increases, while effective on medium
and long wave are less so on the
relatively narrow hf bands. During
these past two decades, the really
effective technological gain has in fact
been the little heralded development
of "instant’” transmitter sites, i.e.
highly portable equipment with
powers of at least 50 kW.

The United States had pioneered this
field. Three different American
agencies have been involved at one
time or another. The Central
Intelligence Agency (C.1.A.), the Voice
of America (i.e. the USIA which is
responsible to the Dept. of State), and
the Dept. of Defence.

Excluding Voice of America’s
converted coast  guard cutter
“Courier”’, the first 50 kW portable
was built for the C.I.A. in the mid-50s.
It was housed in a van and intended to
move from location to location along
the Czech border just inside West
Germany. It was also air-transportable
but not to the same degree that later
units were. During the 1968 uprising,
the Russians claimed that the
clandestine Free Czech Radio was
using similar units. It is true the
original unit may have been between
assignments at the time but otherwise
there is no evidence to support the
Soviet  allegation. However the
significant point is that this by now
slightly antique unit was still in use in
the early ‘70s clearly indicating that
C.I.LA. technology has not progressed
much past the mid-'50s — a level of
technology which is now in many
hands. The Russians themselves
showed portable capabilities in the
Czech uprising, the BBC owns such
units (and the British may have also
experimented with them around the

‘Persian gulf circa 1970 ) — and Turkey

was shopping for something similar
shortly before the 1974 Cyprus crisis.

In 1961 the CIA’s portable was
involved in the Bay of Pigs debacle.
Several books have been written on
this intriguing piece of contemporary
history but for the purposes of this
article it is only important to note that
shortly thereafter the U.S. military
decided to setup its own portable
broadcast strike force. As did the
Voice of America.

The Pentagon system, known as the
“Flying Radio City” although not
intended for operation while in flight,
was built by Gates (but units are now

assembled by the U.S. Army Strategic
Communications Command itself)
while the original VOA units were
built by Collins’ Alpha division. Both
consisted of 50 kW medium and short
wave units. Both received some
publicity in the general and trade press
but the Voice of America received the
major share. The Flying Radio City
medium wave unit used a single tower

*jack-up”’ antenna (multi-tower
directional arrays have since been
added). Both Voice of America’s

medium and short wave units were
directional from their inception. The
military’s portable stations can be put
on the air within eight hours of arrival:
Voice of America’s took 11 days.

When the Cuban crisis developed in
the fall of 1962, only the VOA's
portable was ready. It took as long to
put on the air (at Marathon Key,
Florida) as a makeshift military
broadcast station on Dry Tortugas
Key. When in the summer of 1963 it
was decided to make the Marathon
facility more  directional, the
supposedly ‘‘unique’”” VOA portable
was not replaced with a conventional
facility. Instead, a third tower was
simply added and the ‘‘portable”
remains at Marathon to this day. When
the VOA decided to setup a portable
station in Vietnam (760 kHz) one of
the Pentagon’s Flying Radio Cities was
used {(however the VOA has continued
to add to its own stockpile of short
wave portables).

THAILAND, DOMINICAN
REP. & RHODESIA

To list all the possible uses to which
the Flying Radio Cities have been put
would fill several pages. Both the
medium and short wave units were

INTERNATIONAL
BROADCASTING

-MILITARY
INVOLVEMENT
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INTERNATIONAL BROADCASTING

=MILITARY INVOLVEMENT

supposedly tested in the summer of
1963 at Yuma (Arizona). But even
these transmissions have an air of
mystery about them. According to the
Jan. 1964 issue of BROADCAST
ENGINEERING, transmissions
extended over a two month period and
were intended for reception on
“standard household receiving sets’ in
the Panama Canal Zone. SWLs in
various parts of the world reported
reception of ““VOA Yuma” (VOA
programs were relayed) but somehow
there is not one report in any DX
bulletin of medium wave reception.
However our purpose here is not to dig

GATES M- 8252
M.6284
M.6238
M.8288
M. 8257 W

150" Mw CRANK-UP

up old mysteries but to demonstrate
the important role the U.S. military
has come to play in international
broadcasting. Therefore we shall only
cite three incidents where the facts are
reasonably well documented.
Excepting the Arizona tests, there
have been only two acknowledged
incidents of Flying Radio City use in
over a decade. One was the VOA's
Vietnam station (and that has not
been oublicized). A second is station
HSKiV which began operations during
the autumn of 1963 in northern
Thailand (to aid the Bangkok
government in its psychological war
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‘Flying Radio City’, the Gates helicopter — transportable 50 kW broadcasting

station.

with Marxist insurgents). Although
initial press reports indicated the
Flying Radio City’s medium wave
range to be only 95 km, HSKN was
heard on 843 kHz by monitors of
verified reliability as far away as
California. Subsequently this unit was
flown back to the Sacremento Army
Ordinance Depot (headquarters of
AFRTS Special Mission), given a
directional antenna, heard from coast
to coast during early AM tests, then
returned to Thailand.

In April 1965 there was a revolt
against the military junta in the
Dominican Republic — and the junta
was left without a major media outlet.
However immediately after U.S.
Marines arrived, the military appeared
on the air with a new station, HIFA,
announcing its location as San Isidro
air base, the junta stronghold
northwest of Santo Domingo, on 647
kHz. The press offered no explanation
for HIFA’s sudden appearance. The
report circulated in SWL and DX
circles was that HIFA had taken over
the facilities of HIAT (’Radio
Universal’’) which normally operated
on 650 kHz. Further an official station
list from the Dominican government
shows that HIAT'’s transmitter was
located in an east Santo Domingo
suburb which was either ‘rebel’
territory or at best ‘no man’s land’.

BRITISH INVOLVEMENT

In the fall of 1965 Rhodesia made its
unilateral declaration of independence
and the BBC, or more precisely the
British Diplomatic Wireless Service
hastily set up a medium and short
wave relay station at Francistown,
B echuanaland (now Botswana).
According to an expert eye witness
account the initial unit was a ‘50 kW
Gates transmitter . .. on the air within
24 hours.” It is probable that this unit

was loaned by the U.S. State
Department rather than the Pentagon.
CHILE

Immediately after the death of
President Salvador Allende in 1973,
Chilean short wave broadcasting
outlets began turning up with
increased power. In addition, at least
five new jamming transmitters were
placed on the air. These were of very
high power, one of them could be
received in eastern North America over
a path which was entirely in daylight
and at a time when no other station
from lower South America could be
heard on the band. This reception
from lower South America could be
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heard on the band. This reception was
noted by the author {in Canada) on a
relatively  consistent  basis from
February through April 1974, As a
jammer is usually designed to provide
maximum  signal throughout the
operator's own nation — rather than,
for example, concentrating the signal
at low radiation angles — this
reception is highly significant: at the
very least it indicates a remarkably
directional antenna (which would be
ideally suited to Chile’s narrow
north/south geographic configuration).
In September 1974 President Ford
acknowledged to a global audience
that the U.S. had, prior to the 1973
coup, provided aid to anti-Allende
segments of the Chilean media in
response to attempts by the Santiago
government to silence opposition. The
speed with which Chilean media
expanded after the coup clearly
suggests the .advance procurement of
portable units: equipment even more
sophisticated in terms of power and
antenna configuration that the original
Flying Radio City. However, as in the
case of the Francistown station, it is
highly improbable that any American
personnel were directly involved in
Chilean broadcasting and in fact CIA
officials have testified before a U.S.
Congressional  sub-committee that
what aid (primarily financial) they
provided the Chilean opposition
reached it through intermediaries in
both Latin America and Europe.
Presumably Pentagon media
equipment would have reached the
Chilean military in a similar fashion.

THE FUTURE

The evidence cited so far establishes
that the U.S. military has both directly
and indirectly been involved during
the past 15 years in many of the most
internationally crucial broadcast
operations, and that in one critical
field at least the Pentagon’s broadcast
technology is at the most advanced
possible level. Apart from this the
technology has at times been used by
non-American entities.

According to the January 1966 issue
of the U.S. trade publication
'TECHNICIAN ENGINEER’, the U.S.
military experimented with airborne
TV broadcasting as early as the 1962
Cuban missile crisis. The same article
vaguely hints at a somewhat similar
operation during the 1965 Dominican
confrontation. Throughout the latter
half of the 1960s AFRTS carried on
television broadcasts  in both
Vietnamese and English from aircraft
circling over Saigon under the name of
project Blue Eagle. There was also
medium, short wave and FM sound
transmissions from Blue Eagle but no
reliable information is available on
them as a result of a series of hoax

UNITED STATES INFORMATION AGENCY

Dear lir, Stanbury,

Thank you for your letter of July 2L, 1%o9.

WASHINGTON 20547

Jwy 25, 19/9

Your report of

receiving our Europeun :eiiim vave transmissions during the Apollo
mission indicates that extremely unusuil conditiuns existed during

that time periocd.

The mediwa wave facility in Hue, South Vietnum is utilizing
the Gutes transportible transmitter.

Cnclosed ire VOA QGL cards for the two wediwa wave reports and
other literiture which may bo of interest to you.

Thank you 1gain for your letter and interest in the Voice of

Arnarica.

transmissions perpetrated by one or a
group of American SWLs with their
own clandestine transmitter!

The major share of U.S. space
technology is in the hands of the
Pentagon. They are therefore in the
best position of any agency anywhere
in the world to develop a direct TV
broadcast satellite system on channels
presently used for conventional TV
transmissions. Because of the high
priority and degree of secrecy which
automatically  surrounds  military
research and development, the
Pentagon is not likely to be hampered
by ITU rules and conventions in
designing and testing such satellites
(ITU rules already prohibit airborne
transmissions from international
waters such as were carried on during
the Cuban missile crisis).

Meanwhile, now that both BBC and
the British Independent Broadcasting
Authority have experimentally begun
quasi-facsimile broadcasts — it is
facsimile in every sense except that
there is no permanent product — on
regular VHF TV channels, interest in
that media may pick up
internationally. As indicated in the
Feb. 74 ETI, the Pentagon already
engages in more short wave facsimile
broadcasting, for utility purposes, than
any other agency in the world. And of
course the same satellite, or aircraft,
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Sincerely,

Aidorze A

Frequency Pivision
Broadcasting Service

which might be used for international
TV broadcasts could even more readity
be used for facsimile.

AFRTS

A point which must be stressed is
that the Pentagon’s international
broadcast activities have been
primarily technological rather than in
the area of programme content. The
Psychological Warfare unit would have
been responsible for those airborne
Cuban television transmissions during
the missile crisis, and probably
produced some of the clandestine
short wave broadcasts during the
Vietnam war. American Forces Radio
and Television stations maintain staffs
of newsmen and disc jockeys but
otherwise all AFRTS programming is
simply a relay of the American
commercial networks, and great care is
taken to present a cross-section.

Remote AFRTS television stations
are fed by satellite while local radio
outlets are often fed via powerful
Voice of America transmitters.
Although these are primarily
point-to-point feeds (complete with
instructions to station managers) they
operate on the regular SW broadcast
bands so that American civilians living
abroad will also be reached — a service
apparently not constrained by
international convention! o
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BUY STATE OF THE ART SOLID
STATE COMPONENTS -
Direct from the United States!

All listed prices are in Australisn dollars, international Postal Money Orders (plesse send PO receipt with order for immediate
shipment). Banque Chasiers check (preferably in US funds) and rsted company cheques (with foreign exchange stamp approvel affixed)
will be accepted. Ous to recent Australian government restrictions we are not able to clear personsl checks ... All goods are new
unuud suvplus and are fully 9ulun|nd Orders will be shipped within two workdays of receipt of same. All customs forms will be
at order s $5.00, do not add postage — we pay postage. Surface mail for orders under $10.00 and Air Mail
for orders over this amount. i

DATA SHEETS ARE PROVIDED FDR EACH ITEM PURCHASED

7400 SERIES TTL

7400 Quad 2-input NAND gate
7401 Quad 2-input NAND gate...

COUNTER DISPLAY KIT—CD=-2
POTTER & BRUMFlELD This k i t provides a highly sophisticated

display section module for clocks, counter

;:gi g::dl:v:';i::.'f?i?fta """ . or other numerical display needs.
7405 Hex INVErter®..........eeeveeess The RCA DR-2010 Numitron display tube
7406 Hex inverter buffer/driver®*..... .35 supplied with this kit is an lncandslcent
7408 Quad 2-input AND gate........... .22 8 e v e n-segment display tube. The .6" high
7410 Triple 3-input NAND gate... 20 number can be read at a distance of thirty
7420 Dual 4-input NAND gate.......... '20 feet. RCA specs. provide aminimum life
7430 8-Input NAND gate """ ‘20 for this tube of 100, 000 hours {about 11
7440  Dual 4-input NAND buffer .20 vearsjorgnornalgusol

A 7490 decade counter IC is used to give
7442 BCD-to-decimal decoder.......... .80 typical count rates of up to thirty MHz. A

7475 is used to store the BCD information
during the counting period to ensure a non-
blinking display. Stored BCD data from the
7475 i s decoded using a 7447 seven-segment

7447 BCD-to~7 segment decoder/driver. 1.00
74438 BCD-to-7 segment decoder/driver. .80
7450 Expandable dual 2-wide 2-input

AND-OR-invert gate............ .20
e - decoder driver. The 7447 accomplishes
sl E"R;gf;g}:n;‘,z:t 2.::‘“ EaEuE 20 blanking of leading edge zerces, and has a
AL, e ° lamp test input which causes all seven seg-

7472 J-K master-slave flip-flop .30

7473 Dual J-K master-slave flip-flop. .40 ments of the display tube to light.

7474 Du:hb-:{pe edge-triggered w0 Type KHP Relay 4 PDT 3A th::ﬁg:n:tuge:'T :ﬁ,g:g::';l .pglé::;hcii:::g
Prl OProversrcsentsreecncns : board, three IC's, DR-2010 (with decimal

7475  Quadruple bistable latch........ .75 Contacts G 0
7476 Dual J-K master-slave flip-flop 2 ( ) :«:::t)ﬁoglzgla¥c$:be, BnaencushiiES e

with preset and cledr......... .40 4 VDC (650 coil)...... $1.00 EA. : o
A L oreary it adder (Tosx T Y 120 VAC (10.5 MA cofl) | A gi:;‘{:ts‘l:’.:f:"‘l’:";s:°:i:: ;33,:,3ch1°;:’,'

- nary full adder (loo . cofl)..... $1.00 EA.

ahead CArrY)..cceeecssccccanas .80 IC's and the display tube.
:’,:gg g‘ ::t readwritelmenc oy Rk Jgg CD-2 Kit Complete Only $10.95 e

ecade CoOunt@r.cccecessccccscane . N v
7492 Divide-by-12 counter (dlvlde by Assembled and Tested $13.00 /

2 and divide by 6)...c.ciann bo oy —!W

Board Only $2.50 Mt mo T TS
LS| CALCULATOR ON A CHIP e,

7495 4-Bit right-shift left-ehift
register......iiietniieann eeee o175 This 40-pin DIP device contains a complete

12-digit calculator. Adds, subtracts, multi-

pPlies, and divides. Outputs are multiplexed RCA DR2010 NUM'TRON

7-seqgment MOS levels. Input is BCD MOS

74193 Synchronous 4-bit binary up/down levels. External clock is required. Com- ﬁtpggOtsb:unlt;:;l.dllng:n::'}
counter with preset inputs.... 1.00 [plete data is provided with chip (includes s (R eoG s eV e n-sequent

schematic for a complete calculator). device provides a .6" high nu-

*With open collector output

Complete with d“:“ $7.00 meral which can be seenat a
m Data only $1.00 distance of 30 feet. The tube

LINEARS has a standard nine-p i n base

(solderable) and a left-hand
NES40 70-Watt power driver amp........ - decimal point. Each $4.00
NESSS Precision timer....... p 0o SLA-1 OPCOA SPECIAL 4 for $17.50

NES560 Phase lock loop DIP..
NES61 Phase lock loop DIP..
NES65 Phase lock loop TO-S....
NES66 Punction generator TO-5

Pin compatible with MAN-1.
COUNTER DISPLAY KIT—CD-3

Large .334" character.
This kit is similar to the CD-2 except for

NES567 Tone decoder.....cocaueen
Mounts on .4" centers. the following:
;1?3558 3“‘;:;"1 °op :'“pt"x“gxg"' a. Does not include the 7475 quad latch
711 Dsal g4 c:‘:pg:: gip o Left-hand decimal point. storage feature.
223 & G I dds 0000000000000 b. Boardie the same widthbut is 1"
recision voltage regulator DIP. $2.00 Each; 10 For $16.00 shorter.
:’I:!I' g‘l:.:ml;‘{O;S/:iNIDl;;P . ! ) c. Five additional passive components are
748 Op amp 'ro-g P . provided, which permit the user to pro-
"""""""""" . gram the count to any number from two
CA3018 2 Isolated transistors and a Dar~ FAIRCHILD “TR'MPOTS” to ten. Two kits may be interconnected
lington-connected transistor pair .75 N to count to any number 2-99, three kits
CA3045 S5 NPN transistor array. cooco oUP F:—f** I 2-999, etc ’
CA3026 Dual differential amp...... . .75 s + a :
- e . Complete instructiqns are provided to
IM100 Positive DC regulator TO=S...... .50 L:,,-—o’ LA 11 P 2
LM105 voltage regulator........... .. 1.00 4 E:gn“t the modulus for your applica
LM302 Op amp voltage follower TO-5.... 1.25 o CD-3 Board Only $2.25
rat = 2 o
:;%é i:p:-_algzll::l’ Brand new 20 turn precision trimmers. These (_ﬁ"b; IC's, 7490, 7447 $2.75
T e P e o Bore are prime parts, - RCA DR2010 tube $5.00
< amp epoxy TO3...ccceeen.. . FOLLOWING VALUES IN STOCK: mostly indivi- | Complete kit includes all of the above
- 10 Ohm 1K SOK duall cked | plus 5 programming parts, lnltructlonl, and
1LM1595 4-Quadrant multiplier........... 1.00 20 ohm Ha 100K i sezledp:nve- Molex pins for IC's. Only $9.25
50 Ohm 5K 200K lopes.
100 Ohm 10K 250K .
8093-8094 Tri-state quad buffer DIP.....$1.00 | 500 opp 20K 500K Bach Only 89¢ LM309K: 5-VOLT REGULATOR
8850-9601 One-shot multivibrator DIP.... 1.50 | ¢4 omm 25K 1 Meg ie TO- s i Y ~
8811 Quad 2-input MOS interfaoe Ten for $7.50 ’ﬂll N 3 dcvhie 3R °°';gg°:‘ £
gate 15V open collector DIP... .30 | p)g.qe specify P or L (PCB or wire leads). :“:lc;; gnlg;:o upt proo;. N :- e
Order NOW, these won't last!

signed to shut itself off withover-

load of current drain or over temp-
erature operation. Input voltage
] (DC) can range from 10 to 30 volts,
and the output will be five volts
[ (tolerance is woree case TTL re-
quirement) at current of up to one

ampere.

Post Office Box J, Carmichael, California. 95 608 U.S.A. Each $1.50 5 for $7.00
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XL250 BURGLAR/INTRUDER/FIRE ALARM

o Complete kit ready to install

® Additional sensors, alarm accessories may be added any time to
meet future needs

¢ Fully automatic operation, simple to operate

e Protects the family against burglars, intruders and fires {with
optional sensors)

¢ Do-it-Yourself Installers Handbook included

The XL260 SECURITY SYSTEM offers the kind of professional
protection you have been looking for at realistic prices. The "heart”
of the system is the XL250 control module which uses custom
designed CMOS technology to achieve the high reliability and low
current drain essential for security systems. The XL250 can accept
any sensor (open or closed circuit) and triggers instantly. A special
feature is the programmable delay unit which can be added to the
designated exit door to provide automatic exit/entry so the
alarm can be set from within the house. The output of the alarm is
an ear piercing electronic siren which automatically resets after
about 10 minutes.

THE XL250 SYSTEM INCLUDES control console disguised as a
loudspeaker box fitted with a key operated master switch with 2
keys, SW horn loudspeaker (indoor/outdoor type), magnetic
door/window switches, emergency push button, 100’ hookup wire
and security handbook. Operates on a standard 12 volt lantern
battery.

12 months manufacturer’'s warranty: $66.00 incl. post and
packaging.

ALARM ACCESSORIES

e SD-10 Magnetic switch (for doors/windows) $ 1.80
e SD-20 Emergency tamper push button $ 1.50
e SD-40 Ultra Thin Pressure mat 55 cm x 85 cm

{for under carpets, rugs, etc). $11.25
e SD-50 Foil Tape/Terminal kit {for protecting

plate glass) $ 4,25
o HL-30 Fire Detector (ceiling mounted) $ 8.75
o AS-60 5 Watt reflex horn loudspeaker (for

external siren etc.) $11.26
o CA-20 Flashing Red Light Module (very

effective with car alarm system) $ 8.75
e XL250 Home alarm module only (complete with

instructions) $18.75

PHONE ENQUIRIES: (02) 476-4758
OFFICE HOURS: 9-56 Mon-Fri, 91 2 Sat.
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DO-IT-YOURSELF

AND 5'14”5/

RB200 CAR BURGLAR ALARM

o Complete kit ready to install

o Operates on patented ‘‘current sensor’
unreliable vibrator type)

@ Only 3 wires to connect, no special switches required.

The CARGARD RB200 is the latest development of the popular
100HR system. The RB200 module includes the same patented
current sensing circuit which senses any disturbance in the vehicle's
electrical system and eliminates the need to fit special switches to
doors etc. An automatic exit/entry delay is built in which eliminates
the need for fitting an external key switch in the car’s bodywork.
The output of the alarm is a pulsating horn blast {1 second on/1
second off) which automatically resets after 3 minutes. An optional
RED LIGHT module (CA-20) is available and when mounted on the
vehicle’s dashboard becomes a powerful burglar deterrent.

The RB200 SYSTEM INCLUDES RB200 alarm module, highly
efficient electrical horn, on/off switch, wiring connectors, mounting
hardware, 2 CARGARD warning decals and full step-by-step
installation instructions.

principle (not the

12 months manufacturer's warranty: $37.50 incl. post and
vackaging.

r_-------

109-111 HUNTER ST.,
APPLIED| ,5rNsBY. NSw 2077,
TECHNOLOGY Phone: 476-4758
l PTY. LTD. I
PLEASE PRINT CLEARLY I
N AME | Lt ittt ittt ittt ettt aee s e nnaee e,

PLEASE SEND ME: XL250 HOME ALARM FOR $66.00 8
RB200 CAR ALARM FOR $37.50
ACCESSORIES: ...ttt inintenentensnsnesnnnesns

I Enclosed is my cheque, postal note, money order for $..... [} I
understand that the goods are covered by a 12 months warranty and
a money back guarantee applies if | am not completety satisfied
within 14 days of purchase.
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ELECTRONICS

=it’s easy!

SUPPLIES built permanently into
equipment as fixed parameter units
usually operate within reasonably
well-defined operating limits. Fault
conditions are, therefore, less likely to
occur on the supply output, but are
still a reality.

By contrast, general-purpose supplies
designed to provide variable output for
device testing, circuit development and
multi-pyrpose use are prone to a
number of fault conditions which
could destroy components.

With the reduction in cost of power
supply circuits, it is now practicable
{(and wise) to always employ
protective devices that sense external
or internal fault conditions and apply
protective measures to the supply
which prevent damage to both the
supply and, possibly, the load being
driven.

A wide variety of faults can occur.
The supply itself may be damaged by
excessive input overvoltage which may
occur either as a steady-state overload
or as a brief excitation transient.
Protective measures include using a
simple wire-fuse or magnetically-
operated circuit breakers that can
break the circuit with greater
reliability and speed than fuses. The
same transients may destroy the
bridge-rectifier diodes, these cannot

Lo

effectively be protected by fuses or
breakers. One technique to overcome
this is to use diodes that are much
heavier than really needed; another is
to supplement these with an RC
network across the output of the
transformer — to provide a reduced
impedance path for voltage transients.
On the output of the supply,
protection is needed to prevent too
low a load impedance drawing
excessive current. We know that a
constant current supply uses a series
monitoring resistor to produce a
control voltage. The same method can
be used to limit output current. A
simple method often used in series
regulators is illustrated in Fig. 1. The
diodes D1 and D2 do not conduct
until the voltage drop across the small
series resistor reaches the forward
voltage of the diodes (0.4 for
germanium, 0.7 for silicon). If the
output of the supply is short circuited
the diodes will conduct and limit the
output current to a value

1= Vo1 * Voo
RS

Thus if germanium diodes were used
and R, was one ohm the supply would
limit at

Another serious condition that can
occur is for the supply to produce (if
only momentarily) overvoltage at the

PART 16

when overvoltage occurs  and
immediately connect a very low
resistance shunt across the output

terminals. For obvious reasons this
device is known as ‘“crowbar’’
protection’

A well-designed ““crowbar’’ takes into
account operating times (microseconds
is quite feasible), recovery time after
triggering; triggering sensitivity and
many other features.

The simplest crowbar arrangement is
to place a suitably rated (and voltage
value) Zener diode across the output,
as depicted in Fig. 2. If the voltage
exceeds the Zener voltage the Zener
conducts, clamping the output to a
point just above the normal maximum
voltage available from the supply.
Excessive current is controlled by the
current limiting protective
arrangement presumably built into the
supply.

More sophisticated methods compare
the output voltage to a reference
source and use any sudden difference
to trigger (see Fig. 3) a silicon-
controlled-rectifier which shorts the
output thus either blowing the supply
fuse or putting the supply into current
limit.

TRACKING SUPPLIES

Many circuits, |C op-amps for
instance, require dual voltages — that
is, positive and negative values referred
to a common zero voltage. Some

2AAA% —O output. Protection against this is  circuits require that both supplies
R essential, for excessive voltage can provide exactly the same value of
destroy semiconductor loads  voltage, regardless of differences in
connected to the supply. The load currents or fault conditions which
| Vo technique used is very rapidly to sense may affect one output only. Another
. D,
FROM CONTROL SERIES
AMPLIF'IER REGULATOR Rm
+ Ve .
O —0 o [} VWV ?
| rr——">—===--|--"-"=-="=-"=-""="="="="="="=—-—"=-====|- '}
. |
‘ R q . |
Fig. 1. Autamatic current limiting is ! |
obtained with a series sensing resistor. I ! COMPARISON SCR |
This method of control is often used : AMPLIFIER =
in series-pass voltage regulators. v i PULSE ——t !
0 ) OSCILLATOR [ FIRING : Vour
R ‘ I REFERENCE PULSES |
UNREG. ! VOLTAGE :
|
Vin REGULATOR Vour 0.6 | :
! OVERVOLTAGE CROWBAR |
Oo— Lfb— - SETCONTROL  _ _ _ _ _ _ PROTECTION CIRCUIT |
PROTECTIVE v -
ZENER DIODE O— e 3

Fig.3. Active control can provide more effective crowbar protection. This circuit
uses a silicon-controlled rectifier to short the output should overvoltage occur.
The supply of course must be able to withstand such a short.

Fig.2. A Zener diode across the output
provides ‘crowbar’” protection against
overvoltage.
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need for uniform supply outputs is
where a number of slave supplies are
required to follow a master unit.
Supplies that have this inbuilt facility
to follow external voltage are said to
possess auto-tracking capability.

Auto-tracking is  provided by
comparing the two (or more) outputs
using any (negative or positive)
resultant error, signal to control the
regulator of one supply. One
arrangement is shown in Fig.4.

Auto-series operation is also available
in some proprietary units. This enables
a number of units to be connected in
series in order to provide increased
voltage. Sensing circuitry ensures that
the voltage is shared evenly across each
unit,

HEAVY-DUTY SUPPLIES

The series pass regulator transistor is
capable of medium-demand currents.
Several transistors may be paralleled to
increase the total capacity. However,
the method becomes wasteful at high
power levels as considerable power
must be dissipated in the series pass

elements, .
A common way to provide greater

power is to use the mechanically-
driven variable transformer
arrangement shown in Fig. 8, page 77,
of the previous article in this series.

Another method uses special
transformer designs that provide a
reasonably wide degree of
self-regulation, by varying magnetic
leakage between  primary and
secondary windings or, by resonating
the transformer windings with a tuning
capacitor (transformer core saturates
at a constant level}.

If a switch were to be incorporated,
instead of the series-pass transistor, it
could be operated with an on/off ratio
such that the average power allowed to
pass is controlled. This chopped
waveform may then be filtered to
provide  smooth dc. Switching
regulation, as this kind of operation is
known, is one of the most efficient
forms of regulator design because very
little power is wasted. The output
voltage is compared with a reference
value, as before, and the resulting error
signal is converted into an equivalent
variable-rate, on-off digital signal. This,
in turn, is used to control the on-off
ratio of the series transistor switch.
Where power loss must be minimized,
switching regulators are essential.

SILICON CONTROLLED

RECTIFIERS

Another kind of switching regulator
uses the silicon-controlled rectifier
SCR diode (see Fig. 5).

Silicon controlled rectifiers, unlike
ordinary silicon diodes, have four
semiconductor layers and three
terminals (anode, cathode and gate).

Fig.4. Auto-
tracking of
two supplies

can be
achieved by
using feed-
back to sense
the error
between them

apply correction
to one of them,

R
RL§ Vs *R1+AZ Vm
R2 ’

Like a normal diode the SCR will
conduct when the anode is positive
with respect to the cathode. But,
unless the gate is also positive, the
SCR will not conduct at all! The SCR
may be switched on at any point in
the positive cycle by a positive voltage
on its gate. Once the SCR is switched
into conduction the gate loses control

DC OUTPUT OF
NORMAL BRIDGE P
- -
, N
7/
// /
/
& IJ. — —9--- — =
! .
r - YTV 1 -
/ \ g
~
DC OUTPUT USING \

SCR’s (VARIABLE}

SCR TRIGGERED ON

until the anode-to-cathode potent.al
falls to zero. Thus in operation a single
positive pulse will switch the SCR on
at any desired time within the positive
half cycle and, by varying the time at
which this pulse occurs we may
control the average power passed by
the SCR.

To pass both positive and negative

RECTIFIED SINEWAVE

Fig.5. A range of
silicon-controlled
rectifier SCR's. The
waveforms show
how only a

portion of each
half cycle of the
rectified sine-wave
is switched through
thus reducing the
effective output
voltage.

———— TIME

HERE IN EACH CYCLE o
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ELECTRONICS -it’s easy!

+
REFERENCE T
RECTIFIER v
& R
REGULATOR l
- Rr
L +
acm > ] —5
Co
oC
OuTPUT
i VOLTAGE
COMPARISON
AMPL. R
L »
5 > o

SCR
CONTROL
CIRCUIT

Fig.6. Use of SCR's in the power supply rectifier-bridge stage.
output decides the average output of the bridge.

The SCR control circuit
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v COMPENSATION
Y
TEMPERATURE
COMPENSATEQ s o
ZENER
INVERTING
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REF TRANSISTOR
- -
NOM-INVERTING Your
INPUT
VOLTAGE 1 o
REFERENCE | cumrent cuRRENT. 1
AMPLIFIER LMIT SENSE

ERROR CURRENT
AMPLIFIER  LIMITER

SCHEMATIC DIAGRAM

Fig.7. Circuit diagram

and system schematic

of uA723 1.C. regulator
chip. An external series-
pass power transistor

stage is needed to complete
the regulator.
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\
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Ly | Ry JoxQ szv 0o
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L1y sm Jntm KQ 1500

Vm NON- |nvmms V—
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— —O SENSE

INV[RT"‘G

half cycles we must use two SCRs
connected appropriately or use a
special device — called a TRIAC —
which can be switched on for either
polarity.

The schematic of a regulated supply
using SCR power control is shown in
Fig. 6. The power handling limits of
SCR devices range to thousands of
amps. As their main feature is control
of power by switching, not by
dissipation of unused energy, they do
not need the same degree of cooling
for a given load as would the
series-pass transistor method.

INTEGRATED CIRCUIT
REGULATORS

In recent years, special purpose IC

components have become available
that include a reference voltage
supply, a comparator and a drive
circuit for controlling an external
series-pass regulator transistor all in
one small device.

One such chip is the uA723 shown
schematically in Fig. 7. From the
internal circuit diagram it is clear that
these units are capable of providing
excellent regulation. The output
voltage is adjustable on demand by
altering the proportion of the output
voltage which is compared to the
reference voltage by an error amplifier.
Ancillary built-in circuitry provides
current limiting and crowbar action if
needed.

Also available are regulator IC’s
which have the series-pass power stage
formed on single silicon chips. The
LM109 and LM309 are such regulators
(circuit shown in Fig. 8) and provide
5V with output load in excess of 1
ampere. The LM309 has internal
thermal overload protection, internal
current limiting and is virtually
blow-out proof. As is shown in Fig.
8, nothing could be simpler to use if
a fixed voltage is needed. The cost is a
mere three dollars — thereby,
powerfully demonstrating that today’s
electronic discipline is a matter of
system rather than component design.

Further Reading

References given in the article before
last are most relevant to the design of
regulators. On the more specific
aspects of design and use, the
following are worth considering for
purchase:

»Zener diode handbook’’ Motorola,
1967.

“Thyristor projects using SCRs and
Triacs’” R.M. Marston — Butterworths,
1974,

**Silicon rectifier
Motorola, 1966.

handbook”’
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<P
3.0
< 100 n§?!

CURRENT REGULATOR

1

INPUT O

N

OUTPUT
* DETERMINES OUTPUT CURRENT

FIXED 5V REGULATOR

INPUT ] LM309

[N

5V

N

C,*

I 0.22uF

* REQUIRED IF REGULATOR IS LOCATED AN APPRECIABLE

DISTANCE FROM POWER

t ALTHOUGH NO OUTPUT CAPACITOR IS NEEDED FOR
STABILITY, IT DOES IMPROVE TRANSIENT RESPONSE.

TC:T

SUPPLY FILTER.

ADJUSTABLE OUTPUT REGULATOR

OUTPUT

2 OuUTPUT
LM309
3 R1
3000
0.22uF
R2
1k

Fig.8. The LM309 I.C.
regulator has the series-
pass transistor (Q17)

formed on the same chip.

The circuitry is most
sophisticated, Several
different applications are
shown schematically.

ELECTRONICS - in practice

240VAC

240V/15V 1A

D' -D4
4 x EMA01
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Simple regulated supply provides
1.5 to 15 volts at up to 1 ampere.

Earlier in this course details were
given of an unregulated power supply
that provides a dc output varying from
18 V at no load, dropping to 10 V at
maximum load.

This unit can be extended by the
addition of a series-pass regulator that
employs an IC regulator chip and a
power transistor. It incorporates
current limiting and the output can be
preset to provide any voltage between
1.5 and 15V with a load current as
high as 1 amp.

The circuit diagram for the complete
regulated supply is shown in Fig.9.
By studying this, in conjunction with
Fig. 8, it can be seen that adjusting
RV1 provides the comparator error
amplifier with a reference voltage up
to the full 7.15 V produced by the
built-in  Zener reference circuit.
Resistors R, and R; provide a divider
chain that is tapped to enable the
actual output voltage to be attenuated
by a factor of 2.2, Thus the output is
controlled so that it is 2.2 times the
reference voltage provided by RV 1.

The capacitor connected between pin
9 and pin 2. provides frequency
compensation; improved feedback
control performance is obtained by
appropriate selection.

Resistor Rg., in series with the
output, is a current-sensing resistance.
Its value, and hence the voltage
developed across it, (at pin 1)
determines the current limit point. Pin
10 clamps the emitter of Q1 if V.
exceeds 0.6 V.

The maximum output voltage and
current obtained from the unit is a
function of components used. Using a
15V centre-tapped transformer with
1 A capacity it provides 1 A at 10 V
and 0.5 A at 15 V. Output voltage can
be changed by altering the ratio of R,
and Rz with smooth manual control
being obtained with RV 1.

Maximum output must not exceed
25 volts. (The complete . set of
components for this unit is available
as project ET! 111)) o

18v-15Vv

OUTPUT

Fig.9. This regulated supply,
based on 8 UA723 IC, provides
an output adjustable between
1.5 and 15 volts.
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Sole Australian distributors:

INTERNATIONAL DYNAMICS

(AGENCIES) PTY. LTD.,
P.0. Box 205, Cheltenham, Vic. 3192.

INTEBDYN

Renowned for
_ quality of performance

( [
l OHHOISSCUI
BD2 Integrated Turntable and pickup arm, a cleanly-designed unit with two speeds, hydraulic
lift/lowering device, press button speed change. Turntable is fitted
with anti-vibration springs, drive motor is synchronous for constant
speed. Power consumption less than 5 watts. Precision ground belt
drive, aluminium platter with precision ground spindle. The BD2
considerably exceeds broadcast specifications in respect of wow,
flutter, hum and rumble. Wow/ flutter less than
. 0.1%. SAU2 pickup arm is suspended on a
/ gimbal assembly for very low friction. Anti-
skating is achieved very simply but effectively,
without the use of complicated and fragile com-
ponents. Robust construction means you can use
/ the very best of cartridges with every confidence!
|/ Test BD2 at any Interdyn agent—soon!

Also available—BD1 Turntable Kit
, Here's the way to save money and still achieve
/ top performance! Can be assembled by the

home constructor within an hour, and when

completed gives top quality performance.
No soldering is required —the only tools
required are a small screwdriver and
pair of pliers, apart from the special
spanner included in the kit. See the
BD1 kit at your Interdyn agent!

Available from: TAS. Audio Services, 44 Wilson St, Burnie 7320
Telephone: 312390

N.S.W. M & G Hoskins Pty Ltd, 37 Castie St, Blakehurst 2221 VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121
Telephone: 546 1464 Telephone: 42 3762

Q'LD. Stereo Supplies, 95 Turbot St, Brisbane 4000 W.A. Albert TV & Hi-Fi, 282 Hay St, Perth 6000 o
Telephone: 21 3623 Telephone: 21 5004 ”

S.A. Challenge Hi-Fi Stereo, 96 Pirie St, Adelaide 5000 A.C.T. Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 2
Telephone: 223 3599 Telephone: 82 1388 M
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Career
Opportunities for

COLOUR
TECHNICIANS

Large international marketing organisation with offices in all states
invites applications from experienced Television Technicians with
some knowledge of colour.

Company specialises in colour television only and is building a
large comprehensive national sales and service network.

Opportunities will exist in each capital city but immediate
requirement is for cities of Sydney, Melbourne and Brisbane.

For Sydney, workshop technicians will be required to work at area
service centres located at Pagewood, Rydalmere and Greenwich.

For Brisbane area location will be Albion, and Melbourne location,
Richmond.

Field Technicians will be required to operate from area service
centres and will be provided with suitable vehicles.

e Training will be provided.
e Colour work only

e Best salaries in industry.
[ J

Immediate life cover and superannuation after
qualifying period.

e Successful applicants will be brought to
Sydney for training.

e Within reason candidates may choose location.
For interesting career opportunity apply:

Mr. “'Berry’’ Beresford,

TRIDENT TELEVISION PTY. LTD.
152 Bunnerong Road,

Pagewood 2035. (Phone: 349-8888)

trident colour
television
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INTERNATIONAL ELECTRONICS UNLIMITED
MARCH SPECIALS

TTL 5001 12 DIG 4 funect fix dec $2.95 1103 256 bit RAM MOS $2.95

5002 Same as 5001 exc btry pwr 4.95 5260 1024 bit RAM 2.95

B Ea. 5005 12 DIG 4 funct w/mem 6.95 5261 1024 bit RAM 295

Ea Ea 74141 $1.23 5725 8 DIG 4 funct chain & dec 2.25 5262 2048 bit RAM 7.95

7400 $ 19 7447 $1.15 74145 1.5 5736 18 pin 6 DIG 4 funct 4.4% 2102 1024 bit static RAM 6.95

7401 19 | 74a8 115 | 74150 1.09 5738 80IG 5 funct K & Mem 4.95 5203 UV Eras. 19.85
7402 19 7450 24 74151 .89 5739 9 DIG 4 funct (btry sur} 495 HP50827414 4 digit common cathode

7403 19 7451 27 74153 1.29 5311 28 pin BCD 6 dig mux 4.95 Fits 14 pin DIP — .11 bubbie lens  2.75

7404 ‘22 7453 '27 74154 1,59 5312 24 pin 1 pps BCD 4 dig mux 4.95 MAN 7 Red 7 seq .270" .99

7405 22 | 7454 .39 .| 74155 119 5313 28 pin 1 pps BCD 6 dig mux 4.95 MAN 66 Red .6" spaced seg 350

7406 39 7460 19 74156 1.29 5314 24 pin 6 dig mux 4.95 MAN 6 Red 6" solid seg 4.25

7407 39 7464 39 74157 1.29 5316 40 pin alarm 4 dig 6.95 8008 8 bit CPU prime quality 64.50

7408 25 | 7465 39 | 74161 139
7409 25 7472 36 74163 1.59
7410 .19 7473 43 74164 1.89
7411 .29 7474 43 74165 1.89
7413 .79 7475 75 74166 1.65
7415 39 7476 47 74173 165
7416 .39 7483 111 74175 1.89
7417 .39 7485 139 | 74176 1.6
7420 .19 7486 .44 74177 99
7422 26 | 7489 275 | 74180 1.09
7423 35 7490 .76 74181 3.65
7425 39 7491 129 74182 89
7426 29 | 7492 .79 74184  2.69
7427 35 7493 79 | 74185 2.12
7430 22 7494 89 | 74190 1.59

10% OFF ON ORDERS OVER $25.00

MEMORIES w/data

101 256 bit RAM MOS
1103 1024 bit RAM MOS

LINEAR ‘ay-
CIRCUITS = ¥ ‘T“ =
300 Pos V Reg {super 723} 105

301 Hi Pert mDIP TOS
302 Volt follower 705

5203 2048 bit erasable PROM
5260 1024 bit RAM Low Power
7489 64 bit RAM TTL

8223 Programmable ROM

7432 29 | 7495 .89 74131 159 A 304  NegV Reg 105
7437 45 7496 89 | 74192 1.49 305  PosV Reg 105 95
7438 .39 74100 165 | 74193 139 CALCULATOR & 307  Op AMP {super 741 mDIPTO.5 .35
7440 19 | 74105 49 | 74198 139 CLOCK CHIPS w/data 308 Micro Pwr Op Amp mDIP TO5  1.10
7441 109 | 74107 49 | 74195 .99 309K 5V 1A regulator 103 165
7442 99 74121 57 | 741% 1.8 o R s, ol o S o 310 VFollowerOp Amp  TO-5mDIP 119
7443 99 | 74122 53 | 74197 99 2005 e A 3N Hi perf V Comp mDIPTOS  1.05
7443 110 | 74123 99 | 74198 2.19 MMET2E S DTG s o e 319 Hi Speed Dual Comp DIP 129
7445 110 | 74125 69 | 74199 2.19 MMB5730 18 pim 6 DIG 4 funet 320  NegReg5.2 12,15 103 1.35
7446 115 | 74126 .79 | 74200 7.95 MMS738 BTG B Tonct|Kes Mem 324  Quad Op Amp DIP 195
LOW POWER TTL MM5739 9 DIG 4 funct (bury sur) e BlE LEY
74100 33 | 74151 33 | 74190 1.69 MM 5311 28 pin BCD 6 dig mux e By, B veE] TR 7
74002 33 | 74155 33 | 74191 1.45 MM 5312 24 pin 1 pps BCD 4 dig mux 0 e ) e 2
7403 33 74071 33 | 74193 169 MM 5313 28 pin | pps BCD 6 dig mux O s DesicrlBlER s
7a0a 33 | 74172 49 | 74195 1.69 MM SINARRZIpiol6icigjoux T3 AM/FMSSE Sip Dip 2
74106 33 74173 69 | 74198 279 MM 5316 40 pinatarm 4 dig LA ey ot S
74010 33 | 74174 69 | 741164 2.79
78020 33 74178 79 | 741165 2.79 L A o 4
74130 33 74185 125 3808 6w Audio amp mDIP 1.25
74142 169 74086 .69 381 Lo Noise Dual preamp DIP 179
HIGH SPEED TTL MV 108 Red TO 18 382 Lo Noise Dual preamp o114 179
74H00 .33 | 74H21 33 | 74HSS .39 MV50 Axual leads 550  Prec V Reg o 29
74HO1 33 | 74H22 33 74H6D .39 MV5020  JumboVis Red (Red Dome oo orod Latwedi g e
74H04 33 74H30 33 74H61 .39 Jumbo Vis. Red (Clear Dome) B O Re000)
74HO8 .33 | 74H40 33 74H62 .39 VE4 Infra red dit!_come 562  Phase Locked Loop DYk 2.75
74H10 .33 | 74HS0 33 | 74H72 49 MAN1 Red 7 seg 270 565 8 khaseitiockediCoop DIESTOIS N2 65
7aH11 33 74H52 33 | 74H74 59 MAN2 Red alphi num 32 66| g Runchon|GRy @DIPANOST2g5
74H20 33 74HS3 39 | 74H76 59 MAN3A Red 7 seq. 127 SOTEETcnclGen molk 295
8000 SERIES TTL MAN3M Red 7 seg. 127" claw g ﬁf’esi:;;?,"cl,ﬁ"é“',;, ToSorOP 29
MAN4 R 1
8091 59 | 8214 169 | 8811 .69 s o et 711 Dual Ditterence Compar  DIP 29
8 8220 1 812 110 el 29
092 59 220 169 | 8 ; ANe &R dhrsonidiieg 723V Reg DIP 69
8095 1.39 8230  2.59 8822 2,59 MAN7 Red 7 seg. 270 739 Dual Hi Pert Op Amp DiP 1.19
8121 89 8520 129 8830 2.59 MANS Yellow Taeq. 270 781 Comp Op AMP mDIPTOS .35
8123 159 8551 165 | 8831 259 MANGa a7 Kdhisoli seq 747 Dual 781 Op Amp DIPorTO5 .79
8130 219 8552 249 | 8836 .49 MANEE S shhip e ey 748 Freg Ad) 741 mDIP 39
8200 259 | 8554 2.49 | 8880 1.33 DL707 Red 7seq. 3 1304  FM Mulpx Stereo Demod DIP 119
8210 3.49 8810 .79 MCT2 Op10 150 transistor 1307 FW Mulpx Stereo Demod DIP 82
9000 SERIES TTL 1458 Dual Comp Op Amp mDIP : 69
9002 39 9309 89 9601 99 LH2111 Dual LM 211 V Comp DIP 195
h . 3065 TV FM Sound System DIP 69
9301 114 | 9312 89 | 9602 .89
3075  FM Det LMTR &
Data sheets supplied on request DTL 3900 Q‘ﬁ‘sdfn:"fjl':f’ g'lz ;g
Add $.50 ea. for items less than $1.00 930 § 17 gﬂ s 1 3005 Precsion Fumes DIp 5
G4t 1; 7524 Core Mem Sense AMPL  DIP 1.89
7534 Core Mem Sense Amp DIP 2.59
8864 9 DIG Led Cath Drvr DiP 2.50
5 75451  Dual Peripheral Driver mDIP 39
; 74C74 1.15  74C162 3.25 4000 SERIES — 75452  Dual Peripheral Driver  mDIP 39
74C02 55  74C76 1.70 74C163 3.25 RCA EO 'VALE 75’453 351) Dual Periph Driver mDIP 39
e . . 75491 Quad Seg Druwver for LED DIP 79
74C04 .75 74C107 1.50 74C164 3.50 U NT 75492  Her Digit Driver DIP 89.

74C08 .75 | 74C151 290 74C173 2.90
74C10 .65 74C154 3.50 74C195 3.00
74C20 .65 74C157 2.19 | 80C95 1.50
74C42 2.5 | 74C160 3.25 80C97 1.50
74C73 155 74C161 3.25

CD4001 55 CD4013 120 CD4023 55
€D4009 85 CD4016 125 CD4025 55
CD4010 85 CD4017 295 CD4027 135
cD4oM 55 €D4019 135 CD4030 95
cDa012 55 CD4022 275 CD4035 285

Data sheets supplied on request
Add $.50 for items less than $1.00

The prices as listed are in Australian dollars. Send bank cheque with order. If
international postal money order is used send receipt with order. Shipment will be made
via air mail — postage paid — within three days from receipt. Minimum order — $5.00.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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RECORODER MONITORS PC
BOARD TEMPERATURES OURING
PREHEATING AND AUTOMATIC
SOLDERING

Accurate indication of printed circuit
board temperatures during preheating and
flow soldering, per MIL-S46844A (M1), is

provided by the Telatemp Model 110
Temperature Recorder.
Model 110 contains six calibrated

heat-sensitive increments. These increments
are silver-coloured windows which tumn
irreversibly black at their rated values.
Incremental values ranging from 1000I' to
3500F are available in 10°F steps. Response
time is less than one second. Accuracy is
*1%.

After removing the protective backing, the
Model 110 is easily applied to the surface of
the PC board. A single Model 110, covering
1600 F to 210° F, is ideal for monitoring
PC boards during preheating operations.
Model 110’s with higher incremental values
also serve this purpose and provide a
warning if sensitive components are in
danger of overheating. Telatemp recorders
of smaller size and with fewer increments
are also available.

MIL-S46844A (MI), covering automatic
flow soldering of PC board assemblies,
requires gradual preheating to 180°1°, and
maintenance of that temperature + 2001,

Further details:— NS Electronics Pty.
Limited, Cnr. Stud Road & Mountain
Highway, Bayswater, Vic. 3153.

AOJUSTABLE STOP
ROTARY SWITCHES

ACME Engineering, Victoria, offer the
new Grayhill Series 71 adjustable stop
rotary switch which is of multideck,
multipole, solder lug or PC termination
configuration.

The adjustable stop feature is inventoried
as standard with solder lug of PC mountable
(terminals on one side) termination. Either
version is available in 300 or 36° angles of
throw and with a maximum of 12 enclosed
rotary decks. One to four poles per deck are
available in the solder lug type and one or
two poles per deck in the PC mountable
variety.

The Series 71 is the popular economical
version of a small multideck enclosed rotary
switch. In addition to low price, the Series
71 features a gold plated contact system,
moulded-in position terminals, and diallyl
insulating material.

Further details: Acme Engineering Co.
Pty. Ltd., Kilsyth. Vic. 3137.

HIGH PRECISION, MICRO-

POWER INSTRUMENTATION AMP

The LHO0036G, a hybrid instrumentation
amplifier from National Semiconductor, is a
true micropower circuit designed for
precision, differential signal processing.
Users will find it particularly useful in
applications such as premultiplex signal
conditioners, isolation amplifiers (e.g., in
medical telemetry), thermocouple
amplifiers, active filters, control interfaces
and in battery-powered uses in general.

A combination of high input impedance
(300 M) and high common-mode rejection
ratio (100 dB) accounts for the LH0036G’s
accuracy: gain deviation from formula is
only 0.3% typ. The power supply operating
range is very wide, from 1 Vto £ 18V,
and the circuit’s power demand is only 90
MW at the low end of the supply voltage
range.

Users of the LHO036G can programme its
gain from X1 to X1000 with a single
resistor. Output bandwidth is also adjustable

from 350 Hz (small signal) to 5 kHz (full
power) at unity gain — as is the input bias
current. A guard-drive output pin is
provided.

The LHO0036G is specified for operation
between 550 and +1259C; an industrial
version, the LHOO36CG operates from 250
to + 850C. Both parts are housed in
hermetic, 12-lead, TO-8 metal cans.

FFurther details: NS Electronics Pty. Ltd.,
Cnr. Stud Road & Mountain Highway,
Bayswater, Vic. 3153.

CHEAPER S0S-CMODS

A full line of standard CMOS-on-sapphire
circuits is now available from Inselek Corp.
in relatively low-cost plastic packages.
Plastic versions of half of the firm’s
commodity INS4000 line have already been
introduced and are already in stock.

SOS CMOS circuits offer speed and power
advantages over CMOS built on silicon
substrates. However, they have been
substantially more expensive in commercial
grades because Inselek, the sole source of
standard CMOS-on-sapphire products, has
used only ceramic packages. And
bulk-silicon CMOS has been available in
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plastic packages at about half the price of
ceramic-packaged SOS.

Now, however, Inselek’s plastic-packaged
versions of its standard SOS line are priced
at or near the equivalent 4000-Series CMOS
parts. SOS gates are priced at 59 to 73 cents
in thousand quantities.

Further details: Integral Design Pty Ltd.,
105 Hawthorn Rd., Caulfield, Vic. 3161.

THERMAL SWITCH

Hybrid Electronics Australia recently
announced the development of a thermal
switch which undergoes an extremely
dramatic change of resistance with
temperature of 700C. This unique property
gives the thermal switch applications in
areas such as electronic circuit protection,
motor protection, air conditioning, fire
protection, and high stability thermal ovens
— in short any application having a need for
a defined thermal point at 60°C to 80°C.

Hybrid Electronics Australia Pty Ltd,
Factory 4, Jersey Road and Malvern Street,
Bayswater, Vic. 3153.

CABLE TIE NEEOS
NO INSTALLING TOOL

Most cable ties require tools to instal,

especially where controlled tension is
necessary. Many types of tools are available
from simple plier types to air operated fully
automatic placement tools.

The latest introduction to the Australian
market is the TYGER TAIL Ty-rap that has
a unique design that features small, virtually
invisible slits on the sides of the tie that
permits the tail to be twisted off easily and
quickly with a twist of the wrist. No
installing tool is necessary.

This new tie substantially reduces wire
tying time for installation and repair in
control equipment, automotive and plant
maintenance. It is ideal for tying temporary
cable runs where quick installation and
quick removal are desirable.

Further details: Thomas & Betts Pty. Ltd.,
P.O. Box 91, Brookvale, NSW 2100.

HYBRIO OEVELOPMENTS

Although thick film hybrid circuits are
well known in the electronics industry, the
advantages and economies they offer have
not been fully utilised by Australian
industry in general.

The hybrid thick film technique involves
the printing, trimming or adjusting and
assembly of many components onto a
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GOMPONENT
NEWS

substrate — rather like a miniature printed

B’G REWARDS circuit board.

The degree of miniaturisation and
complexity possible with hybrids has been
capably demonstrated in a brochure
recently released by Hybrid Electronics
Australia one of the circuits shown
contains 11 transistors and diodes, 40

N resistors and 8 capacitors all encapsulated
on a substrate measuring 40 mm x 15 mm,
in addition the precision trimming of
resistors has eliminated the need for the
manufacturer to use expensive and relatively
TE! EVISION unreliable potentiometers.

-if you’re trained for it!

system enables the equipment manufacturer
to effect considerable savings in time and
labour, reliability is improved and space
requirements are dramatically cut. Service
Colour TV is the exciting breakthrough for the electronics service
industry. It offers a great future for the service man who's gained the
knowledge necessary to do the job
Stott's introduce a brand new course designed to take you, step

f NOTICE TO ADVERTISERS

950,000 PENALTY

and repairs, generally by replacement, are

correspondingly fast. The brochure is

obtainable from Hybrid Electronics

Australia Pty Ltd, Factory 4, Jersey &
Malvern St., Bayswater, Vic. 3153.

by step, all the way from basic electronic theory through to colour

television receiver servicing techniques

If you're a beginner, itcan teachyou everything you need to know
about television principles and receiver circuitry

If you are already working in the field or have already
successfully completed some studies in electronics, you may be
eligible to commence the course at an advanced stage.

Divided into three sections, the Stott's course covers:

Part 1 — Introduction to Electronics (theory and practice)

Part 2 — Monochrome Television Receivers '

Part 3 — Colour Television including fundamentals, colour processing
circuitry, servicing techniques and faults.

Like all Stott's courses, you will work with your own instructor, an
expert in this exciting field, at your own pace, in your own home.
Whether you intend to enter the television service industry, of whether
you wish to gain a thorough understanding of television theory and
servicing as an aid to sales experience, this is the course to help you
make it

Other electronic courses offered by Stott's include:
Radio for Amateurs — Amateur Operator's Certificate

For full information mail this coupon today:

"---......‘

159 Flinders La. Melb . 3000

‘Sl 383 George St, Sydney, 2000
* 290 Adelaide St. Brisbane, 4000
66 King William St, Kent Town 5067

. TECHNICAL CORRESPONOENCE 89St George's Tce, Perth, 6000
. COLLEGE P.0 Box 3396, Singapore 1 -
The name to trust in correspondence education
Please send me free, and without obligation, full details of the following
. courses
- Stott’s undertake that no sales counselior will call .
Mr, Mrs, Miss Age

- Address

N
‘ e Postcode ‘ ‘
STC76|. ._. . . - - - -

The Trade Practices Act, 1974, came
into force on October 1, 1974. There are
important new provisions in this Federal
Act of Parliament which contain strict
regulations on advertising.

ANl advertisers and advertising agents
are advised to study those provisions
very carefully as heavy penalties are
imposed.

i1t can be an offence for anyone to
engage, in trade or commerce, in
conduct ‘“misleading or deceptive.” in
particular Section 53 contains
prohibitions from doing any of the
following in connection with the supply
of goods or services or in connection
with the promotion, by any means, of
the supply or use of goods or services.

FALSELY represent that goods are
services are of a particular standard,
quality or grade, or that goods are of a
particular style or model.

FALSELY represents that goods are
new.

REPRESENT that goods or services
have sponsorship, approval, performance
characteristics, accessories, uses or
benefits they do not have.

REPRESENT that he or it has a
sponsorship, approval or affiliation he or
it does not have.

MAKE false or misleading statements
concerning the existence of, or amounts
of, price reductions.

MAKE false or misleading statements
concerning the need for any goods,
services, replacements or repairs.

MAKE false or m. leading statements
concerning the existence or effect of any
warranty or guarantee.

Penalty for an individual is $10,000, or
6 months imprisonment; for a
corporation, $50,000.

it is not possible for this company to
ensure that advertisements which are
published in this paper comply with the
Act and the responsibility must
therefore be on the person, company or
advertising agency submitting the
advertisement for publication.

In cases of doubt, consult your lawyer.

ELECTRONICS TODAY
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AMocron

Crown International U.S.A.

()

BY CROWN INTERNATIONAL

If diamonds are the epitomy of value and quality in the realm of gems,
then the Amcron ICI50 control unit and D150 power amplifier is its

equal in the sphere of electronics.
The superb craftsmanship required

reasonably priced superlative product.

You are assured of Amcron’s unwavering and uncompromising
when vyou consider

dedication to excellence,

in cutting and polishing a
diamond, is equal to the highest degree of craftsmanship employed at
Amcron, where quality is a creed, not just a mere claim.

Unlike the price of diamonds, Amcron equipment is not sold by the
carat {or watt), and the IC150/D150 amplifier combination is a

the 1C150/D150

combination, as the amplifier to grace your home. Your ears deserve

Amcron.

N4~
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SPECIFICATIONS:

1IC150

Frequency Response:— HI-LEVEL 0.6 db 3 Hz-100
kHz; PHONO X0.5 db of RIAA, calibrated. Hum and
Noise:— HI-LEVEL 100 db below 2.5v, “A"
weighted; PHONO 80 db below 10 MV input.
Distortion:— THD essentially unmeasurable; IM .003%
at rated output. Phono Input:— Sensitivity 1MV at
1kHz for 2.5V out; Overioad 33-330 MV at 1kHz
adjustable). Output:— Rated at 2.5 volt, typically
0V before overload. Volume Control:— Over 60 db
dynamic range with calibrated tracking. Loudness:—
Excetlent simulation of Fletcher Munson curves down
to 60 phono, co-ordinated with volume control. Phase
Shift:— Typigally + 10 to —120 20H2z to 20 kHz, Tone
Controlsi— T 15 db at 30 Hz to 15 kHz. Filters:—
(High and tow filters).

D150

Frequency Response:— % 0,1 db 20-20 kH2z at 1 watt
into 8 ohm;.%1 db 4-100 kHz. Power Output:— 100
watt RMS inuls ohm, both channels operating. Power
Bandwidth:— ¥ 1 db, 5-20 kHz at 75 watt RMS into 8
ohms. Distortion:— THO typically 0.002%. (At .01 to
75 watts) {M typicalty 0.005%. Damping Factor:—
Greater than 200 from zero to 1 kHz 8 ohms.

Weight:— 25 Ibs.

Audio Magazine said:— “1C150 — V.. .vere all able to measure hum and noise levels of approximately —
93 db below 2.5 volts output, and phono noise of about .50 microvolts — D150 — at a typical output of
75 watts (8 ohms) IM was measured at 0.002%, by implication, THD might be expected to be approx.
0.0005% which neither Amcron nor we could measure. |If you want the very best, our endorsement of the
1C150/D160 is completely given without any reservations.

Stereo Review said:— (C150 “We found the frequency response to be down unly 0.3 db at our lowest
limit of 5 Hz and 1 db at 225 kHz. The RIAA equalization was so accurate { £0.25 db) that we may have

been checking the residual errors in our setup.”

D150 — “"There are not many speaker systems capable of absorbing the full output of the D150, but since
its distortion at any level, can only be measured with the most advanced test equipment, one would

expect it to sound first rate, and indeed it did.”"

AUSTRALIAN DISTRIBUTORS:

m Electronics Pty Ltd.

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
65 Parramatta Rd., Five Dock, NSW 2046. Ph. 799-3156
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AVAILABLE
FROM:

QLD:

Stereo  Supplies —
Brisbane 213-623.
Brisbane Agencies Audio
Centre — Valley 219-139.

NSW:
Kent Hi-Fi
29-6973.
Arrow  Electronics —
Sydney 29-8580.

— Sydney

ViC:
Douglas  Trading —
Melbourne 639-321.

TAS:

Quantum Electronics —
Hobart 281-337.

Audio Services — Burnie
312-390.

SA:
Sound  Spectrum -
Adelaide 223-2181.

WA:
Douglas Trading (W.A.)
Perth 22-5177.
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HI QUALITY IMPORTED TAPES
DUTCH SPEAKERS Mail Order Specials nl" Bms

FULL RANGE IN STOCK Each 120f 36 of
c90 2.45 1.85ea. 1.75ea.
c120 325 225" 2.10 ': Alarm Modules, Electronic Eyes,
ubCe0 2.70 1.75 " 1.60 " Photo Sensitive Cells, Sonar,
UDC90 330 235 " 2.20 i Gas/Heat/Smoke Sensors, Sirens,
UEC120 425 270" 250 Bells, Pressure Mats, Door
Ostage Monitors, Car/Caravan/Home/
oo 0o Gffcs nit-Uy Fartory Alrm
per doz. Key Switches, Reed Switches

TAS. W.A.: $1.15 plus 25¢ per doz. Relays, Shock Recorders

Logan Brae Audio Sales Aluminium Tape. You Name It

w It.
P.0. Box 24, Carlton, 2218. NSW e Have It
Telephone: 587-3475

T e e e e——

eSend 25 cents for postage of free LOUR TELEVISIONS

technical catalogue and price list; coLo N'DAC
e Hear and see the full range at G.H.E.
oMade up and in kit form. _

N.S.W. Agent for

Used colour TVs fully serviced,
despatched to Australia from

Manufacturers of superior

£80 sterling plus freight costs. ’ st hbtriars/ :
‘ ; H E Non workers from £40 sterling angrelianicoguInment.
N . . spare & service info. available.

Phone 977-6433 ¥ r Information or

send 50c tamps for T'V.W".Ht‘d
GEORGE HAWTHORN ELECTRONICS send for details catalogue

966-968 High Street, T.ES.T. P.O. Box 1, PROT
Armadale, Victoria 3143 Kirkham, Preston PR4 2Ra T p L S e
Phone: 509-0374, 509-9725 ENGLAND.

A precision switch
~ forthose who cant afford a failure.

e o hiey O R This is a precision switch for those who can’t afford a failure.

We wanted a switch which met the highest industry standards of reliability, a
switch that was perhaps extravagant in its structure, in the raw materials employed
and in its mechanical and electrical life expectancy.

It would be machined out of a single piece of brass, finished in nickel plating, be
insulated with Hostaform C and with contacts of rolled gold on silver.

It would be a miniature illuminated type with interchangeable lens caps of
varying colours.

It would be at home in the most sophisticated professional or conventional
equipment, but essentially where dependability was a foremost requirement.

It would probably be Swiss made.

Only Sloan met all our requirements.
£ This quality switch is now available from Plessey.

PLESSEY

Plessey Australia Pty Limited Components Division Box 2 PO Villawood NSW 2163 Telephone 72 0133 Telex 20384
MELBOURNE: Zephyr Products Pty Ltd 56 7231 ADELAIDE: K. D. Fisher & Co. 223 6294 PERTH: H. J. McQuillan Pty Ltd 68 7111 N.Z.: Henderson (N.Z.) 6 4189

AC18 HOU
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MICROPROCESSOR IMPROVES SPEED, ACCURACY OF 275-MHz OSCILLOSCOPE

Using the microprocessor from the familiar
HP-35 Calculator, a new dual-channel
275-MHz oscilloscope, Model 1722A from
Hewlett-Packard, provides digital LED
readout of time interval, frequency, dc
voltage, peak or instantaneous voltage, and
per cent difference between amplitudes. All
these, and the scope display, are taken from
a single probe to the circuit under test. The
resulting benefits are improved accuracy,
increased measuring speed, reduction in the
sources of human error, and greater
convenience.

Time Interval

Such measurements as clock phase,
risetime, pulse width, period or propagation
delay can be made with resolution as great
as 20 ps. With an exclusive new HP
technique, dual delayed sweep, both the
start and stop points of a time interval
measurement can be displayed as intensified
markers on the screen. The interval, thus
precisely defined, is then calculated by the
microprocessor and digitally displayed on
the LED readout. For maximum possible
accuracy, the start and stop points on the
trace, displayed alternately, may be
overlapped. There is no counting of lines, no
interpolating between lines, and no mental
multiplying of dial settings. Desired time
intervals can be preset into the LED
readout, and the tested circuit then may be
adjusted, with the same techniques, with
digital accuracy.

When the 1722A is set to the 1/TIME
mode, the microprocessor computes the
reciprocal of whatever was set in the TIME
mode, and displays the answer on the
LED’s. If that was the period of a
waveform, the display is a direct readout of
frequency (or repetition rate). Like time
interval, frequency may be preset, a tested
circuit then precisely adjusted to match.

Voltage

The 1722A may be set so its LED’s
digitally indicate the average (dc) voltage at
the input of Channel A. [t functions then as
an autoscaling 3'%-digit DVM. The display

can also be compensated if a 10:1 divider
probe is used. There is a POSITION mode
with which the amplitude of any point on
the display may be measured, either
relatively or absolutely, thus giving
instantaneous voltage levels. A reference
level may be ‘established, and any other
displayed level then compared with it, so
the unit also functions as a differential
voltmeter. And there is a simple technique
by which the percentage difference between
any two amplitudes on the screen may be
calculated and displayed. Percentage
difference, too, may be preset.

The 1722A is based on the familiar HP
Model 1720A Oscilloscope, and retains all
its performance characteristics. That
includes full 275-MHz bandwidth in both

ST T

50-ohm and 1-megohm input modes, over
the full 6 x 10 cm display area, in vernier as
well as calibrated settings, and over the full
00 to 55°C environmental temperature
range. Vertical deflection factors are 10
mV/div to 5V/div over the full 275-MHz
band, with 2% attenuator accuracy. The
50-ohm input is internally compensated for
faithful pulse reproduction and accurate
transition time measurements. Stable
internal triggering to 300 MHz requires only
1 cm of deflection: because the trigger sync
take-off is just after the attenuator, the
display remains stable regardless of changes
in position, vernier, or polarity controls.

Further details: Hewlett-Packard Australia
Pty Ltd, 3141 Joseph St. Blackburn, Vic.
3130.

ELECTRONIC INVENTORY
CONTROLLER

An Inventory Controller capable of
keeping records of up to 4000 items in its
memory has been introduced by Stocol. A
print-out of any item or group of items can
be called for at any time, and a 800 item
all-inclusive inventory statement can be
printed in under four minutes.

Items can be updated at any time, and the
memory accepts figures in up to six digits
for each item. Quantities that come in or go
out can be quickly ascertained in the dual
form of visual display and print at any time
around the clock.

Further details from:— Technical &
Scientific Equipment Co. Pty Ltd., G.P.O.
Box 241E, Melbourne, 3001.

EXPANDED SCALE
DIGITAL pH METER

A pH meter (Model 113 Digital) which
provides the expanded facilities of
specialised instruments at a price claimed to
be competitive with general purpose pH
meters, has been developed by Evans
Electroselenium Ltd, of Halstead, Essex,
UK.

The maker claims that users will no longer
have to choose between the general purpose
instrument which is accurate enough for
present needs and the highly accurate more
expensive meter which future work loads
could require.

Features include digital readout for clear,
error-free readings, and a push-button

ELECTRONICS TODAY INTERNATIONAL — MARCH 1975

expand facility available over the entire pH
or mV range, providing the necessary
resolution for research pH and ion selective
electrode determinations.

When used in the normal range mode, the
least significant figure is eliminated and an
electronic circuit automatically rounds the
next digit up or down. Temperature,
calibrate, and slope controls are included, so
that measuring conditions ‘can be
standardised easily.

Further details: Tosco Pty Ltd., P.O. Box
245, Hawthorn, Vic. 3122.

Continued on Page 101
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250 WATTS

Mode! 1009 125 watts r.m.s. into
4 ohms at 0.1% t.h.d. $108.50 +
15% sales tax.

Model 1027 250 watts r.m s. into
8 ohms at 0.2% t.h.d. output
balanced 45V line $195.00 + 15%
sales tax

Both amplifiers mount in a standard 19
inch p.m.g. rack, and are available with
optional v.u. meters and preamplifiers.
The outputs are fully short-circuit
protected, and input sensitivity is 1
volt with a preset volume control.

Auditec Modules are available from:

e All branches of Kitsets Aust. Pty
Ltd

e Allan Oliver Electronics Pty Ltd., 188
Pacific Highway, St. Leonards.

eDelsound Pty Ltd., 103 Cavendish
Rd., Coorparoo, Qld

e Custom Arnplifiers, 64 Talbragar St.,
Dubbo, NSW

eBundaberg Hi-Fi, 244 Bedrge St,
Bundarerg, Qid

For full details and price list of atl

Auditec Modules and other products
send the coupon betow, or contact

AUDITEC AUSTRALIA

P.O. Box 228,
Hornsby, N.S.W. 2077.
Pkone 47-4166

o —— - ——— -

Please send price list of all Auditec l
Products to

I Name ... ....... i iiiiinnnnns l

I Address . ......ciei i, l

....... Post Code.. . ...

\' o E.T.3/7SJ
L TN T e SN . .
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FM TUNER

P&P $2.00
Heathkit AJ-1214
AM/FM Stereo Tuner Kit $179.75

250 WATTS R.M.S. INTO 8 OHMS
The new 027 module from Auditec —
Recommended price $98.50 + 15%
sales tax.

Designed for guitar, public address and
entertainment systems where high

quality with high refiabitity are
essential.

AUDITEC MODULES
001D Power amplifier 32 watts RMS
0.1% T.H.D. $19.95.
oog 75 Comprehensive preamplifier
005 I.C. Wide-band A.M. Tuner
$29.95.
009 125 watt power amplifier $52.50.
013, 014 Siren modules $9.55
015 Guitar/Public address/en-
tertainment preamps $12.90.
016 6-channel mixer module $7.95.
018 60 watt power amplifier $31.95.
019 12 volt 20 watt amplifier $37.91.
020 Multi-channel mixer modules
$6.70.
0;1 Multi-channel mixer modules

232 'Multi-channel mixer modules

023 Regulated power supply for ail
Auditec preamps $12.95.

024 Vvariable regulated laboratory
power supply $22.00.

025 Stereo magnetic preamplifier to
professional specs $15.90.

028 Stereo 20 watt power amplifier
$32.25.

Prices of 001, 2, 5, 025, 028 plus
27'%2% sales tax; all others plus 15%.

THE SOLDERING TOOL
FOR ALL ELECTRONICS

DCOLA e
$8.95, $9.9:, $|%.90, $13.75,

.

$21.00 P & P $1.00. Stereo

. Recording and
Playback
Pre-Amp Kit
for VORTEX
Cassette Deck

PCP GROUP GEAR
“SPECIAL" $12.50

ELECTRET MICROPHONES

Frequency Response: 50-13,000Hz;
Power Supply: 1 Penlight Battery;
Amplifier: FET Impedance Convertor;
Output levei: (1,000Hz) —68 dB I3
dB; Polar Pattern: Omni-directional;
Dynamic Range: Up to 90 dB SPL;
Max. Sound Pressure: 120 dB SPL;
Battery Life: 6,000 Hours Coninuois.

FOLDING MICROPHONE STANDS
$17.50
MICROPHONE BOOMS $9.50

MICROPHONE CRADLES $19.50

TCP QUALITY ELECTRET STUDIO
NACROPHONE $35.00

EVVANS BAND AMPLIFIERS, ECHO
UNITS, SPEAKER COLUMNS ARP
SYNTHESISERS, APAN RECORD
PLAYERS, PHILIPS SPEAKERS.

IC’s TTL's from 40c; 741's 8Sc;
NESSS's $1.50. PRESS TC TALK 2
WAY HAM RADIO MICROPHONES
$6.95. 6 watt AUDIO AMP $7.65 kit.

ALAN OLIVER
ELECTRONICS PTY LTD

188-192 PACIFIC HIGHWAY
ST LEONARDS. 2065.

kPhone 43-5303 PO BOX 4

)

BRIGHT
¢ STAR
CRYSTALS

ESTABLISHED FOR THE PAST 36
YEARS FOR ALL YOUR
REQUIREMENTS

STILL ON TOP

Bright Star Crystals are preferred
by leading Manufacturers
throughout the country for

ACCURACY — STABILITY
ACTIVITY — OUTPUT
Consuit us for Crystals for any
Mobile Radio. All types available.
DISCOUNT FOR QUANTITY ORDERS
AMATEUR AIRCRAFT and
ULTRASONIC also available.

Our modern factory equipment allows
us to offer you PROMPT DELIVERY
for all CRYSTAL requirements.

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State
Government Departments.

“All Types of Mountings’

REPRESENTATIVES —
Australia and New Zealand

Messrs. Carrel & Carrel,
Box 2102, Auckland.

Rogers Electronics
P.O. Box 3,
Modbury North, S A
Phone: 264-3296

Paris Radio Electronics,
7A Burton Street,
Darlinghurst, N.S.W.
Phone: 31-3273

Fred Hoe & Sons Pty. Ltd.,
246 Evans Road,

Salisbury North, Brisbane.
Phone: 474311.

W.J. Moncrieff Pty. Ltd.,
176 Wittenoom Street,
East Perth, 6000.

Phone: 25-5722.

Write for a free comprehensive
price list or quote for your
requirements.

BRIGHT STAR CRYSTALS P/L.

35, EILEEN ROAD, CLAYTON,
VICTORIA, 546-5076
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FQUIPMENT NEWS

FM STEREO
ALIGNMENT GENERATOR

Sound Technology Model 1000A FM
alignment generator is designed specifically
to permit fast, accurate adjustment of
monaural and stereo FM systems. The
1000A uses “‘dual sweep™, a refinement of
conventional sweep alignment techniques to
provide a unique visual display of receiver
performance.

An operator need only connect the
1000A’s RF output (variable in frequency
from 88 to 108 MHz and adjustable in level
from 0.5uV to 30,000uV) to the receiver
antenna terminals and feed the receiver
audio output to the 1000A’s built-in filter.
Distortion and tuning characteristics will
then be displayed — even on an inexpensive
oscilloscope — without probing inside the
receiver.

The instrument has switchable left and
right audio tones as well as 19 kHz pilot
tone test, phase test, and composite output
for separate alignment and testing of stereo
decoders.

The Model 1000A is primarily a service
instrument but when coupled to the 1100A
Signal Conditioner it forms a miniature
precision M transmitter.

Outputs from phonograph, tape recorders,
and cassette recorders may be fed into the *

TOR
1000A FM AL MNT GENERA
[ ' SOUND TECHNOLOG

FREGUENCY M-z

1000A/1100A combination and translated
into an extremely high quality FM stereo
signal anywhere in the broadcast band
independent from multipath, weak signals
and tratfic interterence.

This means that sales/service organisations

FUNCTION

need not depend on local stations for
programme material and that potential
customers can make comparative listening
tests between good and indifferent receivers.
Further details: Arlunya Pty. Ltd., P.O.
Box 113, Balwyn, Vic. 3103.

NEW BWD DUAL

TRACE 'SCOPE
At the _start of their 20th year of
instrument design and manufacture in

Australia, B.W.D. Electronics have released a
new dual trace oscilloscope, model §398.
The new model features DC - 16 MHz -3
dB vertical amplifiers with a sensitivity
range of 10 mV to 50 V/cm. Additionaily a
cascade facility provides single channel
operation of $00 & V/em with a 3 1z to 30
kHz bandwidth. The Time Base range
extends from 100 nsec/em down to 2.5
sec/cm in 19 steps with a vernier control
and x5 magnification. Triggering extends
from 1 Hz to well over 30 MHz for both
internal or external sources. An active sync.
separator ensures a jitter-free lock to line or
from TV waveforms. The cal waveform is a
1% fast rise time line frequency square
wave. Its leading edge corresponds within
two degrees of the input ac power line zero
cross over. As a trigger source it ensures the
time base starts at zero cross-over for phase
measurements of line frequency signals.
Identical X-Y is incorporated and phase
corrected to better than 1 degree from dc to
almost 200 kHz. Horizontal bandwidth is d¢
to better than 2 MHz -3 dB. An 80 x 100
mm viewing area and 3.3 kV acceleration
voltage ensures bright well focused displays.
The amplifier and triggering characteristics
extend well beyond the specified -3 dB3
level. A special chart is included in the
handbook showing the actual response to
beyond 80 MHz. An attenuator multiplier
curve allows this extension of the normal
bandwidth to be used to make calibrated
measurements to better than 40 MHz.
Further details: BWD Electronics Pty Ltd,
331-333 Burke Rd., Gardiner, Vic. 3146.

OSCI LOSCOPE MODEL
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SENSORS O

SOLAR POWER YET!

LAST FEBRUARY | arrived in Britain
just a few days after petrol once again
became freely available. Rumour had
it that there had never been a genuine
shortage — it was all an oil company
plot, but true or not, petrol had been
in very short supply.

The British truly responded in vyet
another time of need. Shops were,
indeed, lit by gas lamps, government
buildings were allowed only half
lighting and heating. Parking stations
were in absolute darkness. The road
speed limit was down.

Later | went to America where
55 mph speed limits were still in force.
Imagine driving a new 6.0 litre V8 on a
six lane divided highway over
hundreds of kilometres of Arizona
desert at such a speed! The Americans
were tolerant — highway patrols and
helicopter patrols helped. But no
wonder the Americans were worried
by an oil shortage. They had a lot
more to lose than we have for they
have become accustomed to

102
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refrigerated airconditioning in every
conceivable shell — houses, offices,
factories, cars, service stations, road
houses, churches. Even the smallest
outback cheap motel hasit. To give an
idea of the immense load this draws,
one system airconditioning a New
York building has the cooling effect
the equivalent of 100 000 tonnes of
ice each day. There are a lot of such
buildings in the States,

Australia hardly felt the impact of
the energy crisis for we are not so
dependent on fuel in our domestic
lives as the Americans. We were lucky
that time.

Recently | came across an interesting
paperback for energy conservationists.
It is called "Handbook of Homemade
Power’”” — a Bantam book of the
Mother Earth Series. It is crammed
with ideas about generating your own
power. Unfortunately it does not
indicate how to do it more cheaply
than via oil or electricity, but at least
once the capital investment is made

by Talus

you are getting something for nothing.
Mind you, to fully implement many of
the suggestions — solar panels,
windmills, etc, — would make your
house look like a gadgeteer’s paradise.

Solar power is not a new idea —
alchemists and chemists have used
concentrating lenses to heat chemical
reactions for centuries. However, the
prize must go to Monsieur Abel Pifre,
a French engineer who operated a
small printing press for 5% hours on
6th August, 1882, using steam raised
by a 3.5m diameter solar
concentrator. Even though the day
was overcast, the engine generated
about 500 W of power — which was
nowhere as efficient as is possible
today. The report of the day said:
“there is little doubt that such a solar
engine will be a boon to the
population of hot areas which so often
suffer from a shortage of fuel”.

How about solar energised
air-conditioning for houses — the
hotter the day, the greater the amount
of cooling?
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No matter what you want
ina speaker,

Whatever you wan: in a speaker—we've got the lot. WOOFER & WIDE RANGE

Whether you want to build a new system or upgrade an
already existing one, Plessey have a complete range LOUDSPE,AKER EOA!‘VSSNG :2§ggﬁggY
of loudspeakers, midrange and tweeters —everything

you could ask for in high quality high fidelity sound. KC&M 8WRMS  50Hz-11kHz
Plessey offer not only the best results but also the best  KCE6MX 8W RMS 50Hz-20kHz
sound value. Cg0 10W RMS  35Hz-7500Hz
C60X 10WRMS  30Hz-17kHz
C80 20W RMS  35Hz-8kHz
C80X 20WRMS  35Hz-20kHz
c100 . 20WRMS 40Hz-11kHz
C100X 20W RMS  40Hz-20kHz
C12P guitar 30W RMS  55Hz-10kHz
C12P woofer 30WRMS 35Hz-10kHz
C12PX wide range 30WRMS  35Hz-13kHz
C12PX guitar 30WRMS 55Hz-13kHz
12U50 50W RMS  25Hz-11kHz
12UX50 50W RMS  40Hz-13.5kHz
MIDRANGE
C6MR 20W RMS  450Hz-6600Hz
KC5MR 15SW RMS  700Hz-14kHz
e TWEETERS
i%_ X20 horn — 3kHz-30kHz
X30 dome — 3kHz-30kHz
- KC 3G X cone — 1.5kHz-19kHz

5FX cone 4kHz-20kHz

TN ey

- — _

PLESSEY

Plessey Australia Pty. Limited,
Components Division,
The Boulevard, Richmond., Vic. 3121

Distributors & Stockists: N S W. Lawrence & Hznson Pty Ltd., Martin De Launay Pty, Ltd., Dick Smith Wholesale Pty. Lid. VIC, Lawrence & Hanson
Pty. Ltd., Radio Parts Pty Ltd WA Atkins Carlyle Ltd. OLD. The Lawrence & Hanson Electrical Co. (Qld.) Lid. S.A. Gerard & Goodman Pty. Ltd.
TAS. Harts Wholesale, W & G Genders Pty Lid N Z Plessey (N.Z.) Limited. Rata Street, Henderson, Auckland. In all states, Kits-Sets (Aust.) Pty. Ltd.

ARRR
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AUTEL SYSTEMS PTY LTD

NORTH SHORE SUPER SOUND CENTRE

——
. AUTEL SYSTEMS PIY LTD
STERES GEATIE

by ] I " @

|
=)

c——., ; - &
".A:T’-.‘. e ; e - ___J
AUSTRALIA'S LARGEST MAIL ORDER SECTION

Ask for our quotation to sena equipment anywrere in Australia at our competitive prices.
All new equipment with full manufacturers guarantees that we can back up ourselves.
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T
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Want a lead to suit your set to match that accessory? Want any type of plug? Also,
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and
many others. Largest range of equivalent parts to suit those hard-to-get spare parts for
rare models.

AUTEL SYSTEMS PTYLTD @

639 Pacific Highway, Chatswood Phone 412 4377 s Al L L

ordon Ave
4
\\
Y
) \\
o
Mowbray Rd

3; !
"
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No where in Australia have you the chaoice to buy everything you want without being
forced to buy the particular brand the shop specializes in and at the best prices.

Come and Compare all the brands to chose what really is the best.

)

REASONS FOR BUYING FROM AUTEL

e top quality equipment at competitive prices o free delivery and connections in Sydney
metropolitan area ® Full installation for complete systems — ask for our quotation e under
guarantee service and full workshop facilities @ credit sale and terms arranged e We are audio
experts, so trust us @ We have expanded to g ve better service, to give you a better purchase @




Irons and spares
available, Ex stock

GEORGE BROWN & CO
PTYLTD
174 Parramatta Rd.,
Camperdown, N.S.W.
Phone 519-5855

BROWNTRONICS PTY LTD.
93 Sackville St.,
Collingwood, Vic.
419-3992 — 419-3986

“OXFORD’

RADIO CHASSIS

INSTRUMENT CASES
ENGRAVED & PRINTED PANELS
: VI BOXES” (Aluminium)
Specker Cases

Rack & Panels (To Order)

Staimless Steel Work (To Order)

= FERGUSON =

Manufacturers of: Electrical/
electronic equipment, wound
components and lighting
control equipment.

BRANCHES
IN ALL STATES

FEFGUSON TRANSFORMERS
PTY.LTD.
HEAD OFFICE
331 “ugh St., Chatswood. 2067
P.O. Box 301,
Chatswood, NSW, Australia 2067

Phone: 02-407-0261

BIRTHS

SONALERT (Plessey). — February,
1975. To the Professional Com-
ponents Division, a baby electronic
signal with a big voice. Weight { oz.
(also less than 21 mm thick).
Eaurly welcomed by bl‘ brothers
Mini Sonalert, SC 628 Sonalert and
SC é628P Sonalert This low sil-
houette newcomer is seekln; Y
good home in automotive, ap-
pliance and entertainment equip-
ment. Very lovable, will snap-in
fit into 27 mm panel hole with
greatest of ease.

“Sonalert” is a registered trademark
and is manufactured by P. R. Mallory &
Co. Inc., U.S.A.

PLESSEY

Plessey Australia Pty Limited

Components Oivision Box 2 PO Villawood NSW 2163

Telephone 72 0133 Telex 20384

MELB Zephyr Products Pty Ltd 56 7231 ADEL.

. D. Fisher & Co 223 62 94 BRIS. L. E. Boughen
& Co 70 8097. PERTH H, McQuIllan Pty Ltd
68 7111, N.Z. Henderson (N 2)64

HOBIPAK

P.0. Box 224, South Carlton, Vic. 3093.
CARBON FILM RESISTOR

I/BWI10% . .vvvevinnnnnnnnns a.
Special — 100 for $3.40 — 25 for 92c
1/BWELI25% ............... Sc ea.
V2WE245% ......civnnnnnnn 5c ea.
Special — 100 for $4.50
1WEIl2 5% ................ 6c ea.

F cial — 5.40
MR30 metal film — Ezﬁ i g 10c ea,

Special — 100 for $9. OO

10 ohm 1% 1>W Wire Wound ... 38c ea.
SOLID STATE DEVICES

7489 .... $4.85 8223 ....$9.00

7490 .... $9.00 MEL12 .. $1.90
TRANSISTORS

2N2926 . $1.00 ZTX114 . $2.00
2N3693 ... 41 ZT X300 . $1.15
2N4121 ... .40 ZTX301 . $1.12
2N5133 ....85 ZT X304 . $1.90
2NS134 ....86 ZT X382 . $1.40
2N5137 ....86 ZT X501 . $1.18
2NS5138 ....86 ZT X502 . $1.25
2NS5139 ... .80 ZTX503 . $1.38
BFS61 ..$1.69 ZTXS531 . $1.95
BFS98 .. $1. 6 ZT X550 . $1.60
ME8003 . $1.0 OA47 .94
ZTX107 | $1. 29 SC4sD . $9.50
%;5%08 . 99 SC50D . s11.20
SLIDE POTS AND CHROME KNOBS

Linear 5SK 10 100K ........... 93¢ ea.

Logarithmic SK to 50K . .... 93¢ ea

CAPACITORS
Tantalum 0.1-2.2 [JF 35V ...... 29c ea.
Ceramic — . 0001 —.05........... 9c.

a47/63V ..... 26c 25/25V ..... 18c

470/50V ....88c 100/25V ....26cC

470/25V ....59c 220/25V ....54c
Pngtanl type

47

47#’5/50V ...34c 470UF/25V . .60c
220[IF/25V . .48c 470, 50V ..88c
250UF/50V ..62c 200 /25V .78c

POSTING & PACKING 30c per order.

/25V . ..25c IOOE/ZSV ..32¢

SNP 428
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IDEAS FOR
EXPERIMENTERS

A potpourri of circuits, ideas, hints and tips.

SIMPLE DIGITAL CAPACITANCE PROBE FOR COUNTER

This simple adaptor enables a digital
counter to be used to measure
capacitance.

Various ICs may be used but the 555
series is the most practical and readily
available.

Probe output is coupled to the digital
counter via coax. The counter is
switched to the ‘period’ ranges with
seconds read as uF, milliseconds as nF
and microseconds as pF.

Accuracy depends on the accuracy of
the calibration capacitors and of the
power supply regulation. A calibration
chart could of course be used if great
accuracy or small capacitance value is
required.

My prototype unit accurately
measured a 50 000 uF capacitor and a
2 uF could still be measured
accurately with a 47 k resistor
paralleled across it. Lowest measurable
value was about 500 pF.

— L.W. Brown,
Burwood, ¥ic.

+ 9V
5 16VIC
CAL
2
&850 Q)
a 8
; 1.8k
2709
ouT
. 6 NESSS 3 —_—0
470
2 ! 4F
1

UNKNOWN “C* -[-GROUND-

: - o
o

ZENER DIODE CHECK
22k
RV1 + Unmarked Zener diodes may be
100k EEER e tested using this simple circuit.
TEST 7Y An external power supply giving a

.

RADIO NOISE LIMITER

Short-wave listening is often marred
by unpleasant static noise,

Because static can be of a much
higher level than the required signal, it
may ‘‘numb’’ the ear’s ability to hear
to lower level sounds. This is due to a
sort of physiological AGC system in
our hearing.

If we limit these static peaks to a

This circuit operates by limiting the
amplitude of incoming signals to a
pre-set level. Signals below this level
are not affected.

Operation is quite simple.
Potentiometer RV1 is advanced as
much as possible without the signal
becoming distorted and harsh. At this
point the amplitude of the wanted
signal is just below 0.6 V — the
clipping level of the two diodes. Any

much, lower level the required static and other high amplitude noise
signal will be more intelligible. is now limited to this level.
v O
2.2k
1.2M

INPUT AUDIO
FROM RECEIVER

RV1 + *
10k. iog
5 uF
B8C109

OUTPUT TO

| -
I
1N914 j
RV2

1N9141

AUDIO AMP.

T 10k. log
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voltage higher than the highest
expected rating of the Zener diodes to
be tested is required.

Potentiometer RV 1 is adjusted until
the meter reading stabilizes. This
reading is the Zener diode’s breakdown
voltage.

As the name of this section implies;
these pages are intended primarily as
a source of ideas. As far as
reasonably possible all material has
been checked for feasibility,
component availability etc, but the
circuits have not necessarily been
built and tested in our laboratory.

Because of the nature of the in-
formation in this section we cannot
enter into any correspondence about
any of the circuits, nor can we provide
constructional details.

Electronics Today is always seeking
material for these pages. All published
material is paid for — generally at a
rate of $5 to $7 per item.

107



IDEAS FOR EXPERIMENTERS

INFORMATION TRANSFER

SOMETIMES it is necessary to transfer
an analogue signa! from one system to
another without making any electrical
connections.

This can be done with two
phase-locked-loops in an fm system
using light as the transmission
medium. Because of the high degree of
electrical isolation obtained, low level
signals can be transmitted without
interference, even if there is a large
potential difference between the
sending and receiving circuits.

The circuit is shown above right.

Transmitter is an NE 567
phase-locked-loop |C operating as a
voltage controlled oscillator which
drives the LED section of an
opto-coupler. The LED will flash at
the operating frequency of the
oscillator which is in turn dependent

L (¢

AV
weuT
1 587 8 9
Se ’
Ry b3
I

on the input signal level and the values
of R, and C.

The output signal from the
opto-coupler drives an amplifier which
provides an output of sufficient
amptitude (50 to 200 mV) to drive the
receiving NE 567 phase-locked-loop.
The receiver operates as an fm
detecior which demodulates the

5

‘ /\/\'\/
A b—3 ser 2
5 ouTPUT
]
ouUTPUT
OC LEVEL Ry LOW--PASS

ADJUST FILTER CAP
T"

output of the opto-coupler to provide
the original input signal. The inherent
non-linearity of the transfer function
in the two phase-locked-loops cancel
one another out to give an extremely
linear information transfer.

l“——- ~

Based on an application note
from SDS Compounents, UK,

SIMPLE FIRE ALARM CIRCUIT

below striking voltage for the neon. If Oo— VN
A voltage divider made up of a a fire causes the thermistor to heat up, R4 PTC
resistor and positive temperature its resistance rises, and the neon ignites THERM'STOF.‘
co-efficient  thermistor has its giving a visual alarm. The value of the T /
incremental voltage fed to a neon PTC thermistor is selected to give the ac R
indicator lamp. The thermistor is used necessary resistance change to ignite INDICATOR
as the temperature sensor. |ts value is the particular neon lamp used. An
such that under normal ambient  audible alarm can be activated by o— )
conditions the neon voltage across it is adding suitable electronic circuitry.
RESISTORS IN PARALLEL
R1
R2 R1 10 12 15 18 ' 4 27 33 39 47 56 68 82 100
10 5.00 5.45 6.00 6.43 6.88 7.30 7.67 7.96 8.25 8.48 8.72 891 9.09
12 5.45 6.00 6.67 7.20 7.76 8.31 8.80 9.18 956 9.88 10.20 10.47 10.71
15 6.00 6.67 7.50 8.18 8.92 9.64 10.31 10.83 11.37 11.83 12.29 12.68 13.04
18 6.43 7.20 8.18 9.00 5.90 10.80 11.65 12.32 1302 1362 1423 1476 1525
22 6.88 7.76 8.92 9.90 11.00 12.12 13.20 1407 14.99 15.79 1662 17.35 18.03
27 7.30 8.31 9.64 10.80 12.12 13.50 14.85 15.95 17.15 18.22 19.33 20.31 21.26
33 7.67 8.80 10.31 11.65 13.20 14.85 16.50 17.88 19.39 20.76 22.22 23.53 24.81
39 796 9.18 1083 12.32 14.07 15.95 17.88 19.50 21.31 22.99 24.79 26.43 28.06
47 8.25 9.56 11.37 13.02 14.99 17.15 19.39 21.31 23.50 28586 27.79 29.88 31.97
56 8.48 9.88 11.83 13.62 15.79 18.22 20.76 2299 25.55 28.00 30.71 33.28 35.90
68 8.72 10.20 12.29 14.23 16.62 19.33 22.22 24.79 27.79° 30.71 34.00 37417 40.48
82 891 10.47 12.68 14.76 17.35 20.31 2353 26.43 29.88 33.28 37.17 41.00 45.05
100 9.09 10.71 13.04 15.25 18.03 21.26 24.81 28.06 31.97 35.90 40.48 45.05 50.00
120 9.23 1091 13.33 15.65 18.59 22.04 25.88 29.43 33.77 38.18 43.40 48.71 54.55
150 9.38 1.1 13.64 16.07 19.19 22.88 27.05 3095 35.79 40.78 46.79 53.02 60.00
180 9.47 11.25 13.85 16.36 19.60 23.48 27.89 32.05 37.27 42.71 49.35 56.34 64.29
220 9.57 11.38 14.04 16.64 20.00 24.05 28.70 33.13 38.73 44 .64 51.94 59.74 68.75
270 9.64 11.49 14.21 16.88 20.34 24 .55 2941 3408 40.03 46.38 54.32 62.90 72.97
330 9.n 11.58 14.35 17.07 20.63 24.96 30.00 3488 41.14 47.88 56.38 65.68 76.74
390 9.75 11.64 14.44 17.21 20.83 25.25 30.43 35.45 4195 48 .97 5790 67.75 79.59
470 9.79 11.70 14.54 17.34 21.02 2553 3083 36.01 42.73 50.04 59.41 69.82 82.46
560 9.82 11.75 14.61 1744 2117 2576 3116 3646 4336 5091 60.64 7153 8485
680 9.86 11.79 14.68 1754  21.31 2597 3147 3688 4396 51.74 6182 73.18 87.18
820 9.88 1183 1473 17.61 21.43 2614 31.72 3723 4445 5242 6279 7455 89.13
1000 9.90 11.86 14.78 17.68 21.53 26.29 3195 37.54 44.89 53.03 63.67 75.79 90.91
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NTC PTC

c .A A A A A ..
-t +t°
oC
SUPPLY
o—

OPERATING

CURRENT

VOLTAGE

THERMISTOR OSCILLATOR

A simple very low frequency
oscillator  can be made by
interconnecting one positive
temperature co-efficient and one
negative  temperature  co-efficient
thermistor in series. For conditions of
oscillation the characteristics of the
two devices have to be chosen
carefully. The operating point is
determined by the intersection of the

two curves.
10-15 Q2
10-12v o}
O— | BUZZER
LIGHT D1 IGNITION
SWITCH BY126 SWITCH
1N4001 etc
AUTOMOBILE LIGHT
REMINDER

This circuit ensures that car lights are
switched off when the ignition is
turned off.

Any low power silicon rectifier diode
will be satisfactory together with a
suitable 12 V buzzer or bell. Only two
connections are required. The alarm
will sound if you leave the lights on
after cutting the ignition.

° 1
v,
v
LAMP
- LDR Vo
o—— X

CRACKLE-FREE
POTENTIOMETER OPTO-ISOLATOR

The resistance of a light dependent
resistor (LDR) varies as the light
falling upon it varies — hence its name!
When wired into a divider network it
forms an excellent crackle-free
potentiometer.

It also provides excellent electrical
isolation of the manual control —
often a valuable feature where high
voltage circuits must be isolated from
low voltage circuits.

Erlll' 17
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Television

BUTTERWORTHS

STOCK EXPECTED

March: Questions & Answers on Integrated
Circuits $2.50*.
March: Questions & Answers on Hi Fi
$2.50*.
April: Radio Servicing Pocket Book, 3rd
Edition $4.50*,
May: Beginners Guide to Transistors, 2nd
Edition.
May: Colour Television Servicing, 2nd ">
Edition.
May: 110 Operational Amplifier Projects.
June: Audio Handbook by Gordon King.
June: Newnes Colour Television Servicing
Manual, vol. 2.
June: Newnes Electrical Pocket Book, 17th
Edition. £
September: Principles of Transistor Circuits,
5th Edition.
September: Questions & Answers on
Colour TV, 2nd Edition.
October: Guide to Amateur
Radio, 16th Edition.

* Recommended Only

Newnes-Butterworth is bringing you a
wide range of new electronics projects
books, servicing manuals and reference
guides from authors you know, like
Gordon King, R. M. Marston, and R.G.
Hibberd.

Look for these new publications in your
local book or component shop or visit
our bookshop at 233 Macquarie Street,
Sydney, now stocking technical books.

In case of difficulty, enclose your cheque and order direct (prices include

postage) from

NEWNES - BUTTERWORTHS PTY. LIMITED

Box 455, Chatswood, NSW 2067

Lecturers are invited to send for our FREE Price List of Technical Titles

and to be included in periodic mailings of new title bulletins.
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TONE CONTROL CIRCUIT

This simple single-transistor circuit
will give approximately 15 dB boost or
cut at 100 Hz and 15 kHz respectively.
A low noise audio type transistor is
used, and the output can be fed

T -

directly into any existing amplifier

volume control to which the tone
control is to be fitted.

The gain of the circuit is near unity
when controls are set in the “flat’’
position.

NEON FLASHER
WARNING

A flashing pilot light is likely to be
more attention-getting than a pilot
light which is continually on. This
circuit will cause a neon globe to flash
at a rate determined by the value of
the capacitor placed in series between
the diode and mains, neutral line. The

neon globe may be used on its own or O—

with a 270 k resistor in series with it as
used in ready assembled 240 V pilot
lamps. However, the value of R2, if
used at all, is dependent on the
flashing rate and effect desired by the
individual constructor. All voltage
ratings on components have been
deliberately increased to protect the
components from overload. R1 should
be left as 2.2 Meg., the flashing rate
being determined by the values of C1
and R2,

This neon flasher could be used for
triggering a triac etc. having the
advantage of showing when the device
is being triggered and being an
economic, reliable triggering device.
Average current drawn by the neon
globe is around 25 micro-amps and the
triac etc. would need an appropriate
trigger current. This circuit s
ultra-reliable but not very stable as

regards to its flashing rate.

—0
HV
Vg S ouT
O 4
VOLTAGE MULTIPLIER times determined by the number of

Sometimes a very high voltage is
required for applications such as for
ionisers or a CRT supply.

With this circuit the high voltage
secondary of an ordinary power
transformer can have its output
voltage multiplied any number of

stages ""cascaded”’.

it is important to note that the rating
of individual diodes and capacitors
should be twice the transformer
output voltage V.

The capacitor value and diode rating
are determined by the required output
current.
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BOSE!

That'’s right. Even though Bose are the most
highly reviewed speakers in the industry;
even though critics proclaim “Bose is best,
big or small, high or low” —now there are
two speaker systems better than Bose 901
and Bose 501!

BOSE 901 SERIES TWO

Introducing the Bose 901 Series Two—it's everything
that the original 901 was, and more: ® Multiplicity of
acoustically-coupled full-range drivers ® Flat power
radiation ® Completely new Active Equalizer design,
suited to program source variations never available
before, and adapted to a much wider range of room
environments (even drapes) ® and SYNCOM™ [I
Speaker Computer quality control testing.
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3 Ford Street, Greenacre. 2190

Telephone: 642 3993 642 2595
Showroom demonstration by appointment

BOSE 501 SERIES TWO

Also introducing the new Bose 501 Series Two — the
other speaker with direct and reflected sound, and flat
power radiation, at a price far lower than you'd expect
to pay.

The new 501 Series Two features: ® A new tweeter
with double the magnet size of the original 501 and four
additional components in the crossover network, for
improved high frequency response and power handling
capability ® and 100% selection and matching of the
woofers and tweeters with the SYNCOM™ I[I Com-
puter— the unique computer designed by Bose and put
into operation in August 1973 to achieve a new level of
speaker performance.

We invite you to challenge us! Compare the Bose 901
Series Two to any other speaker, regardless of size or
price; and compare the Bose 501 Series Two to any
speaker up to the price of the 901 Series Two. You be
the judge. If we have done our homework correctly, the
comparison will be interesting and short!
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. Announcing the new JH
Phase Il Trio

.. S0 quiet — no known amplifier can provide nearly enough

bass boost to bring the rumbie content to the audible level of the
recorded music.

NOW A JH MODEL TO SUIT ALL REQUIREMENTS.

Phase |l E — complete with arm and cartridge, Phase Il F

— fitted with formula IV tone arm, Phase Il 0 — without
tone arm or cartridge.

Phase I 0 $5125.00

e -
The JH lightweight tirmtable'utilizes all of the long sought-for
advantages of lightness ‘and eliminates the djsadvantages of
weight and mass. h is a dramatically new product, offering a
performance which transcerids all previous designs irrespective
of price: it is all new . . . new ideas, new features, a completely
new and fresh approach to tumtable design! SPECIFICATIONS
Constructed of aluminium and suspended on the quietest and - A

most friction-free teflon bearing yet devised, the platter requires s Requuremen?s. R -
so little torque, that an extremely small ‘12-pole hysteresis 250 volts AC, 50 ¢cps, 5 Waitts.
synchronous motor, which is locked to the mains frequency, ~ Speeds: 33'/s and 45 RPM. ) :
drives it at constant speed, regardless of line and load variation. Method of propulsion: Beit drive . : Ph Il E $149.00
YET, the mass of this platter plus its rubber mat and the mass of ~Rumble: Unmeasurably small PN s ase :
the record are perfectly proportioned to the mass of the Wow and Fluttar: Better than 0.04% 2 —
armature of the motor, to wipe out all speed variation and still Hym Radiation::Negligible ) T,
permit acceleration to synchronous speed in less than three-  piameter of platter: 12 ins. |
quarters of a revolution! \

EXCLUSIVE TO INSTROL HI-FI
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