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IF you thought yol could never go
further than the speakers you own,
or have ever heard. then eat your
ears out.

\
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&te before you. the JBL Century L100.

There just is not another loudspeaker
ystem that can be approached for
lits compact combination of versa-

rich beauty of both sound and
appearance.

Of course you'l! need to be a little
rich. or at least determined to own
ultimate. The JBL Century L100is

expensive.

ut hear it at a JBL dealer’s, and it
won’t sound like a cent too much.
JBL is for when you're there.

549 Pittwater Road,
Brookvale 2100
.Phone 939-1833




“The MAGNAVOX SPEAKERS ARE BETTER
than any speaker system that we ‘ha\)e tested
costing twme as much and comparaUIe to

-all |mported units costing three times the prlce
o i Electronlcs Today ‘

'MABGNAVOX (AUSTRALIA) PTY. LTD,
6-12 O’'RIORDAN ST., ALEXANDRIA,
N.S.W. 2015. 69 4508
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Despite RCA’s quoted ambition to’

“become the number two computer

manufacturer in the USA, the
corporation’s computer division
never made it past number six. Their
share was about 4%. By comparison
IBM have 70%. Honeywell about 8%,

' .. Univac have 6% and Control Data

and Burroughs share about 8% between

_them. - v

" The closure of the computer division
raises interesting legal speculation, for
RCA recently guaranteed up to
$45,000 damages to any purchasers if
RCA failed to convert customer’s
equipment from |1BM 360 variants
‘within set times, costs and perfor-
mances

* Estimates of the loss'to RCA vary

“between $250 million and $500

million, :and financial experts believe
that at least another $2000 million

would have had to be spent before the

e d_ivision became profitable.

MUMBO JUMBO

Passenger entertainment control units
for the'new QANTAS Boeing 747
jumbo jets are being supplied by

~ Plessey Ducon.

These units, manufactured by
Electronic Engmeermg Company of
California, enable passengers to select
any of seven audio channels or one

~:movie sound channel by rotating a

channel selector switch, A button and
a switch provide hostess call and
reading light control facilities.

The control units are fitted in an arm -

‘rest of each passenger seat and are

connected to demultiplexers associated
with each seat group. These demulti-
plexers receive a‘digitally coded multi-

“channel signal from the zone multi-

plexer which combines the seven audio

' ~channels, the-movie channel and.the
~ passenger address channel. -

Selection of a channel by the passen-
ger’s control unit indicates a resistance
level which represents a voltage level

- signal to the seat multiplexer which

automatically selects and decodes the

¢ required channel from the multi-

channel signal. .

In operation, each of the entertain- .
ment channels is sampled by the main -
multiplexer at a 25.6 kHz raté. At

- each sampling the analogue amplitude’
“-of the sampled audio signal is conver-
“7 ted into a 12-bit digital word. There-

fare, through one cycle of sampling
(all channels) there is a series pulse

digital representation of the amphtude

P

"“train which contains the 12-bit words
- of all channels. This pulse trainisa -~
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+*SPECIAL SYSTEM*
ata Very Special Pnce

-Kenhwood
2002 Amp
* complete. Giving -
56 watts of power.

Saturday

"An - eight-inch, free-edge ‘woofer operates
“ with amazingly expansive frequency range
through the ‘use of pipe duct.to produce
deep, full base sound. 25 watts maximum -

" KENWOOD — THE SOUND
- APPROACH TO QUALITY

’KA 4002, 95 watt, complete with
all facilities to match any system.

%Sydneys LEADING F HIFI
= Specialist Centres

$209"

incl. tax..

System includes the latest Dual

| 1214 turntable, a perfect blend

between manual ‘single player

;- and automatic.- Turntable fitted
‘with Shure MB5E cartridge.

A& R (Japan) .

3 way speaker system
giving unbelieveable results
out of compact enclosures.

Treat yourself to a demonstratnon from ‘the speclalnst staff Open all clay

AUTEL SYSTEMS PTY. LTD. |
20 Pittwater Rd., Gladesville. = +
Ph.89.0663.
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DYNA STEREO PTY. LTD.
329 Princes Highway, St. Peters.
_Ph.51.7071.
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392 Centre Road, Bentleigh, Vic., 3204 v ' “ad anced acousto- -optic modulatuon

Telephone 97 4832 A.H. 97 5539 oo 1] and deflection technology. . f
R “The principle of Bragg reflectlon aiso‘ e

| TOMORROW’S WORLD TODAY. THE FUTURE IS HERE. DON'T DWELL Lﬁagézsif‘"bt‘:;h;;’r'fi:;';z‘s:grz;:?s““d
.| INTHE PAST 4 CHANNEL STEREO. QUADRASONIC. CD4. QUADRADIAL. , ;

- SURROUND SOUND. QUADPHONIC. THE NAME DOES NOT MATTER. IT b dijbm’efed In essence, their research
ISA REALITY ‘revealed that ultrasonic wavescan be

o o e . ; illuminated with laser light, and when
~.You MUST HEAR FOR YOURSELF o ’DEMONSTRAHONS DAILY " so filluminated, can be seen without:
) ) R R — the aid of an instrument or converter.
. Sl S his principle was applied to the
: development of an acoustic micfo- -
- scope that illuminates objects with .+
" waves of sound rathef than light."

u;

NIVICD S N o EERE Most recent development from this
( , A Qs L research has been the Zenith acousto- -
g2 MCASVT SR e QUADSONIC SYNTHESISER S _‘optic character generator —an'. .o
B :ICR:;\[ ;:gﬁ*i&'ﬁ'}h‘% & : B ‘C-I%B%US{A“E&ES%\CSSI?&ENT : electronic device that translates input =~ |
ol R I =11 signals, such as those from acom uter
(WITH SOUND FIELD | THsunITwiLLCompLeTE | | oda nonswire. into readable
COMPOSER FOR'YOUR 2 . YOUR SYSTEM Co : ; ’nﬂmerms or Ietters of the a|phabet

. 'CHANNEL RECORDSB/l . = | -

i ; . e ‘The character generator is SIIent

’ | * has no moving parts, and 1 0

cdmpletely eliminates'the need for e
echanical printer such as'a

»1 rpewriter in printout systems. 1t = - .

can print at speeds slow enough to =

at & 1 N\ T 0y | beread directly, or as fastas
SON ! ® : N IVICO S ‘bfveral hundrethhousandcharacters

Ll e iins VR counor mn e per second. - ¥

| MOSTMAGNIFICENT4 = - | ~  %4CHANNELRECORDS* - e simple version of the s,‘q'“erm (e
| cHANNEL3HEADDECK | BYTHETIMEYOUREAD | | ugedinademonstrationatthe %
| - SLANTFRONT g THISADD WESHOULD -~ | | 19711R-100 Exhibit at Chicago’s . ',
: : ‘ S HAVE THENEWCD4 useum of Science and Industry, . . 3,
RECORDS-CARTRIDGE =+« kes signals from the United Press !
~ UWITH SHIBATASTYLUS (4 o “International newswire and trans- -
- TIMES BETTER THAN . ' laltes theminto a'visual displayona . -

ELIPTICAL) DEMODULATOR | | v tating phosphoi-coated drum,so . "
ILLUSTRATED BELOW .~ . : that visitors can read the news "hot .

e i A o off the wire”’

- 1Zenith was presen'ted with the L
-100 award for the development. =
f the M-40R laser modulator, an’
.- acousto-optic device thatisan -
‘ . v ; i tegral part of the character ;
RN RSN : . -generating system. - - Bl
K E N wo o D R RN R B Among practical apphcatnons the ey
JUMBO STEREO REééu\}éR‘wiTH i’ most mterestmg m'ght be the use S
SUPER 100W R-M S, AMPLIFIER . . RHYTHM COMPOSER MODEL KR-6170". "] * f the character generator to take )
" WITH TUNER ELECTRONIC i the high-speed output froma -~ .
~RHYTHM COMPOSER REVERB ECHO omputer and print it on micro- =~ o
-2 HOUR TIMER GUITAR AND MICRO- ilm, thus eliminating the current *
PHONE JACKS FOOT START MANY ulky,; inherently slow paper read-
MORE FEATU RES . out methods and current costly non-" -
aper methods. ;

| KDB1

Dolby B noise reduction unit

" FOR PROFESSIONAL RESULTS ON
o, o YOUR TAPE RECORDING REDUCES
e B "HISSLEVELBY10db ~

~ | In addition to data processmg
- and information readout displays, .-
he system may find use in deep- -
‘space laser beam communications,
hort-link video-rate communica:
“tions, telephonic print-out comruni-
-cations, optical ranging, video film, "
|crof||m and microfiche printing,
lectronic typesettmg, and vnbratuon
nalysis.

CaUM L e g . ELECTR NncsTon‘AY'—TNOVEMBEhjgh;
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TANDBERG MODEL 3000X.

-«

: lputs !m' tuners, pi
Wow and flutter; 0.07%: ® 4 sound h
® Ali solidh stede » Afl damrabie,

For AN, » ‘ X
REC 5/ AL ),2 ik b \.35 :
; 3

&

28701 * Tl

BE

-sound centre incorporates twin 10

- wide range speakers and an input
“sensitivity of 1.5 mV. for magnetic
~cartridges as well as a host of other

“features. This versatile recorder can -

.Head which, in lay terms,-provides .

’.:"w rengszz
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wider frequency response, a far
better signal-to-noise specification
and more natural sound reproduction.

‘See and hear both TANDBERG
“models at all franchised Simon Gray *
dealers. Listen and compare. - .
TANDBERG superiority is clearly

.. evident when you heara -
demonstration, when you install .
your own TANDBERG . . . and years:
later, after hundreds of hours of :
musical pleasure. "~ :- R

;Move up to TANDBERG! '

No more and no less. Just an
accurate encore performance. ‘
Of course TANDBERG quality means
greater long term reliability, more
long term performance and greater
‘long term satisfaction; these attributes
go'hand in hand with the TANDBERG
name.

You may choose a TANDBERG ,
stereo deck or a TANDBERG self
-contained stereo system. The Model
3000X stereo tape deck is worthy of .
the finest stereo amplifiers and the .-
most sophisticated speaker systems;
the all new Model 4000X stereo

e i e
Telex — 31904, 3
Simon Gray Pty. Ltd,,
28 Elizabeth Street, .
Melbourne 3000. - . -

Please : send me fuII techmcal inform-
ation about the TANDBERG 3000X/4000X
(strike" out model not required) and -the
name of my nearest Simon Gray fran- .
chised dealer.

watts R.M.S. stereo amplifiers, built-in

highly desirable and éffective

be the “heart” of your new stereo
system!

Both. TANDBERG models employ
the proven TANDBERG Crossfield

NAME
ADDRESS

e ..-'...v.-‘-_.'-.,

“TANDBERG MODEL 4000X.

-

INTERSTATE REPRESENTATIV




' York Academy of Sciences

' New

ESPITE " its “complexities,  the
General Theory of Relativity is as
|simple in’ -essence ‘as ’all great
creations of mankind: a mathematical
poem ‘about the nature of gravity and
““its  jprofound - influence "upon ' the
»'universe. Rather than the Newtonian
" force . that  attracts small ‘objects to

-

‘cury ‘
“similar to an'indentation in flexible
“material;  without . .their - angular

swould literally roll into the Sun's deep
gravitational pit. = e
~Alll forms of mass and energy are

subjects  of their own gravitational
“majesty.: - Four - elementary . forces
~account —.for - known™ " .physical
phenomena: ;the strong force and the
‘weak “force, ‘both limited to atomic
nuclei; - electromagnetism “and gravity,

particle interactions, electromagnetism
“is 10%° times more powerful than
_“gravity.  Becauseé -there -are .an -equal
~number - of ~_positive and . -negative
« eledtric charges - ih " nature,
‘glectromagnetism is largely neutralized
beyond "atomic dimensions; possessing
-a - gingle . charge, gravity's effects
in’c:tase with - mass. - -Its - “domain
.cosmological, - gravity - is - the -master
- field of existence. - el

|arge$r ones, Einstein said, gravity isa
ture ‘in the space around objects

~‘momentum, for example, the planets-

both of infinite range. In elementary -

s




The . _most ‘dramatic ~ display ,.of
gravitional -force in the universe is the
death of stars twice as massive as the

- -8un which have become at least a

million . times more dense. . Stars,
extraordinarily hot hydrogen vapours

. held together by their own gravity, are

‘two per cent;

'self-sustaining - fusion reactors -that

convert -mass-hydrogen -atoms — into
energy: heat and gravitational pressure

- produce fusion, which produces heat
=+ and - -gravitational

pressure. - After
billions of years, the hydrogen fuel is

~consumed and stars begin to cool and

contract. . According to . Newton’s
inverse square law of gravitation, a one

per -cent decrease in all dimensions

increases .all “gravitational forces by
-ultimately, - gravity
overwhelms the stars.

The resultlng -convulsions in stellar
interiors,
obse rvation,
‘computer-simulated - at
Radiation Laboratoy by J. M. Leblanc
and J. R. Wilson. :If stars‘have twice
‘the  Sun's ‘mass, -their cores become
denser than their outer portions, until

have been

they collapse,-squeezed, in less than a.

tenth of a second, " to a density
comparable - to that . of an atomic

" nucteus. Simultaneously heated by the

intense - pressure = to : even -higher
‘temperatures — -1012°K —collapsed
cores then reverse implosion, acting as
charges to set off supernova explosions
in the stars’ outer portions.

Such celestial fireworks, observed by
Chinese -astronomers in .July, 1054,

produced the Crab Nebula, a cloud of

gas that still writhes and glows 6,000

~light years from Earth and that may be

a source of - galactic cosmic rays.

¢ - Quasars, quasi-stella objects that lie at :
-~enormous’ distances from the Earth,
‘may - be :many supernovae exploding.

one after another to ‘produce fairly
regular - fight and .radio waves, says
Sterling Colgate, Socorro Institute of

‘Mining -and Technology, New Mexico. -

The strong - force, which binds the
particles ‘= of ~atomic . nuclei,  halts

~gravitational . collapse * in “supernovae
- stars, leaving objects that are several
-miles in diameter, .weighing billions of

tons -per . cubic inch and .composed

. entirely -of neutrons. Such properties
\..as regular crystal lattices, superﬂmd:ty

and - superconductivity, ordinarily
found only at very low temperatures,

"“may - characterize  this superdense
““material,

and normally . .short-lived

~ ELECTRONICS TODAY — NOVEMBER 1971

-Matter falling into typical

inaccessible - to - telescopic -

~ Lawrence

Strangeness

{" ' Charge
Angular Momehtum : \

black hole retains only
mass, charge and angular

3

that even light cannot escape
~single cubic inch may weigh

‘the /atest theories.

Baryons e

/ Leptons - - ,

F  Gravitational &
Electromagnetic

! N
momentum, - ¢ i).
‘ @ Mass ,
® Charge

@ Angutar Momehtum '

particles may be stable in their cores.
Spinning very rapidly at first, neutron
stars emit energy, probably from their
magnetic poles, and slow down;
theoreticians have proposed such
energy emissions as-the source of the
pulsar radio waves first discovered in

' 1967. Of the more than 60 known

pulsars, NP0532 in the Crab Nebula
.produces the most frequent signals —
thirty persecond — indicating that it is
of comparatively - recent origin - and
that it may be the remnant of
gravitational collapse.

Small dying stars — less than 14

times as massive as the Sun — meeta -

different fate. Collapsing with neither
a bang -nor a whimper, they become
white dwarfs, dense cold bodies whose

_‘mass is similar to Earth’s. Pressure
"-caused by electrons, spinning very near

light's ~speed, . successfully opposes

“gravity for small collapsing stars as the

strong “ force -does for medium-sized

"stars. Even in -combination, however,
~ these ‘two “most powerful physical

forces cannot prevent the collapse of
stars with more than double the Sun’s

-~ mass. Because energy ‘is equivalent to

mass, dying stars that produce internal

“pressures to fight gravity increase:their

mass -and gravitational attraction; the
more ‘massive the star, the greater -its
collapse. According to a prediction by
J. - Robert ' Oppenheimer
Snyder, -made in 1939 -and based on
the principles of -general relativity,
very - large . -cold - -stars
completely — beyond the neutron star

stage  to “smaller and denser objects, -

wh ose stupendous - - gravitational

and H.-

collapse-

curvatures are deathmasks that stretch

> deep in the structure of space.

‘Black holes, the systems produced by
complete collapse of ‘large stars and,

‘perhaps, by matter accreting to white
‘dwarf and neutron stars, have neither
-size’ nor shape in. the conventional
-sense. Some are characterized only by -
- tass, others by rhass and charge or *
mass ~and angular “momentum, and .. .

most -by ‘mass, charge “and - angular

momentum  — the basic constitutents’
According - to - theory,
objects:

of - matter.
charged " - and  -uncharged
revolving about ‘completely collapsed
stars reveal these - three parameters,
allowing one - black = hole
distinguished from another. ‘Although

- the diameters of all such systems are

about 15 kilometers, the precise value

' 'depends .upon mass, which may range

from that of the Sun up to 10'° solar
masses or ‘more. However, no way is
known todetermine the original forms

of . matter - and energy from which-
constructed.
Irresistable whirlpools, they ‘draw in:

black  ‘holes - are

additional - particles - passing. their
horizons. Matter, antimatter, neutrinos

‘or gravitons, all -are squashed in one

direction -and " stretched in another by
violent - tidal -forces until - they . fall
apart, losing their identities forever as
curvature of space.

. sComplete collapse is the source - of
bizarre relativistic phenomena that do "

not - disobey - ‘but transcend familiar
physical laws. Relativity defines time
as an extension ‘by three-dimensional

space created by the active presence of
matter - in  the

universe; - matter s

17

 Black holes are stars, so dense
- the gravitational pull, A

severa/_ billion tons. Here are
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““However,

OFUTMOST
GRAVITY

gravitational \c‘urvatur'e‘ ‘warps’ .space
into spacetime, a geometrical manifold

representing the “history " of physical’
‘events. ‘Four-dimensional spacetime is

so strongly distorted by a black hole's
gravity that space ‘and time exchange
their characteristic properties; because
the radius of their curvature is infinite,
they ‘become spacetime singularities.

-Under normal physical -conditions, ah

object can remain in one place as time

.-advances, but it*'must move forward in

-one - direction in a black  hole,

occupying increasingly smalier areas of -
space. It'can neither reverse its course. =
nor regain:its size, because space has .

unsurped time's progressive motion.

The spacetime warp - also distorts

- time, ineffect making it stand still for
“observers who witness events at a safe

“ distance from .a black hole. An object
‘that falls into a black hole arrives at its

centre in finite proper time — less than
asecond; if distant observers could see

~the object’s travels, theory indicates.
‘that it would appear to stop at the .
“black hole horizon, remaining poised

there - forever. . “All signals and all
information -from the later phases -of

-collapse never ‘escape; they are caught

up in- the ‘collapse -of ‘the geometry
itself,” ‘write -Drs. -John “Wheeler . and
Remo Ruffini: of Princeton. Physics

Today, Jan., 1971) Even with the -

most - powerful . telescope, .- observers

could . not - actually see the object '

because’ - light .- ‘photons <are . also
“vuinerable to ‘a black -hole’s suction:
shifting infinitely to the'red end of the

- -spectrum :as they fall in, they rende
“‘the black hole black. L

RELATIVISTIC THEORIES
_Theoretical ‘studies of gravitational
collapse began scon after -Einstein

“published his ~ General - Theory ‘of
Relativity. In 1916, Karl -

Schwarzschild developed the geometry
of certain collapsed cbjects, a pioneer

~and - classic “work. According ‘to the

Schwarzschild radius equation, which
relates ‘mass to density, any gravitating

‘mass . -compressed o inside | lits

Schwarzschild radius wifl curve space
so much that light cannot eéscape: the

universe fits this definition of a black

hole, Dr. Ruffini told the writer: =

geometrical formulations were ‘much
more restrictéd, limitéd to objects that
are “both - spherically - symmetric -and

non-otating. Many stars show minor
‘departures from symmetry and some"

aré ‘highly asymmetric.  The question

of whether such large departures might

save a star from complete collapse has

_hot yet been-answered; however, using

different .~ methods, - -the - . Russian
physicist Ya. B, Zel'dovich, and 'the

18

-Schwarzschild’s

" FAMILY OF BLACK HOLES: four states '
_of completely collapsed stars, characterized

by mass {Schwarzschild), mass and charge
{Reisner/Nordstrom), mass and angular
‘momentum (Kerr), mass, charge and . -

momentum (Generalized). Black holes may -. .
_alter from one state to another. Lo
team - ‘of - Steven  Hawking; - Roger:
Penrose - and - Robert . -Geroch “have.

proved that black ‘holes “inevitably
develop . -despite

asymmetries: - Schwarzschild’s

geometry, “also ‘incomplete regarding

the ‘non-rotation of collapsed stars,
was supplementedin 1963 by the

rotational geometry of ~Roy Kerr,

University - of Texas. - All - stars “have
angular -momentum; recently, James

" Bardeen, University of Seattle, proved -

that ‘most. have sufficient ‘momentum

to evolve. into “living” - black holes

a “maximum

minor : -“stellar .

Ny

_rotating at surface velocities equal to~ -

or near the speed of light. :

~ THE LARGEST POWER PLANTS -

Rotating black ‘holes are alive'in that '

they ¢an emit energy as well as absorb ™ |

it ~and may " provide mechanisms .
superior to .fission ‘and fusion for

_converting  mass ~ into enérgy. Dr.

Bardeen _has “ryecently “shown that,
" Ahey o fall - oin, o particles
co-rotating with black holes will emit
42.3 | per * cent of - their- mass as
gravitational energy. o RIS
Ruffini . and . Demefrios.

Christodoulou, . a = 19vear-old
theoretician who ‘was recently awarded
his Ph.D, propose in‘a paper submitted :

to Physical ' Review Letters that 'if

rotating black holes are also charged,
captured 'particles will emit all ‘their

energy,. .in"'a manner ,ana|ogo"us to -

matter-antimatter - annihilation.
Charged ‘rotating black holes are the”

“largest  storehouses of energy in the
‘universe, they say, and up to 50 per-

cent| of thk rest-masses of these
systems can be extracted. . 7.
inventive  proposal “ for easing
hypothetical  extraterrestrial : power’
is proposed by Roger Penrose,

‘mathematician ‘at London’s ‘Birkbeck

Coilege, ‘who “says that ‘black "holes’

‘phenomenal “rotational energy  could
sed ‘as a: powef source. Object -

be
masges could be totally converted to

highgst-grade “energy “in black +hole” =/

ergospheres = regions between" the
surface of infinite red shift and the-

Horizon,  wheré ~particles ‘can still =

escape black -hole suction. Energy’
produced ‘in ergospheres could thén be

retrieved. A more elaborate ‘system of -

two| stabilized 'structures, oné rotating
slightly ~with - the black -hole,  would
it ~extraction of _black :hole
rotationial “ eriergy” as ‘well “as- energy

more energy than the original particle..
Bllack - “holes -are ‘copious  energy"

sources ‘because they may  cotitain
most of the ‘mass - in the universe,
Acgording to - general - relativity, ‘the
closed and spherical universe will reach
» dimension - and
re-contract; - sufficient “matter - 'must -
now exist'to slow down and stop the
present - expansion: by - gravitational
attra€tion.” The density * of - matter
predicted by theory is greater than the
observed density in the dust and stars
of galaxies by afactor of from 10 to
100. ‘The missing ‘matter may have
been swallowed up by large niumbers - .
of | black” holes 'scattered” throughout -
the universe, suggest Zel'dovich and 1.

- D.|Novikov and, more recently, A. G.
“W.| Cameron -of  Yeshiva University's -

Bejfer Graduate. Schoo! of -Science,
New York. The high mass-to-light ratio
of galactic clusters, deduced from their

' ELECTRONICS TODAY — NOVEMBER 1971



Gravitational radiation emitted by destruction of enormous
quantities of matter in the universe is detected by Joseph Weber's

: /a/yminium cylinder.

motions and luminosities, has been

attributed to the presence of lnseen:

gas: such gas must be close to 106°K
. because ‘it would emit radio waves at
lower - temperatures” dand  X-rays at
higher “temperatures. And clusters of
different sizes are unlikely to have gas
at similar temperatures, Dr. Cameron
told a recent meeting of the American
*"Physical Society. The chemical history
of “'the -universe  indicates ' that - the

earliest “stars were ‘very -massive and .
- would be “expected "to -evolve into

= black - “holes,” -accounting - for ,the
g observed mass-to-light ratlo

Because Einstein's - ten nonlmear

partial  differential - equations  for
_general relativity are time-symmetric,
‘ “complete gravitational ... collapse
-demands . a time-reversing,
~complementary event.' Theoreticians
are now trying to conceptualize white
holes, stars that explode -ahd émit

_/.matter and energy while black holes

‘implode’ and absorb matter - and
-energy. White holes are mandatory,
_“according to .the Einstein equations,

but how they ‘express themselves in

. the teal physical world and what role

:they play in stellar energy phenomena
".-is ‘unknown. - Determination of their
boundary conditions — those physical
conditions—that - they “must - fulfill at
_every ‘point. on their -boundaries in

space — may resolve these questions,

.says Dr. “Rafflm

Although”black ‘hole theory is'much
‘white ~hole

more " ‘advanced - -than
theory, . astronomtcal detection - -of
black - holes has proven extremely
difficult. Since 1966, Joseph Weber of

the ‘University -of Maryland has - -
antennas . — -

experimented - with
instrumented ‘bars of solid aluminium
suspended by wires inside shielded
chambers — to detect ‘waves of
gravitational - radiation -reaching: the

earth from events in space. {"'Gravity e

Waves,” The Sciences, Sept.; 1968).
His detection of many events indicates

_ gravitational collapse,

- X1 sin
Centaurus - X-3.in the Constellation -

the large-scale destruction of matter in

. the - “universe. Any -mass of’

asymmetrical shape whose
configuration ‘changes with time gives
off .gravitational radiation, but only
involving large
masses and - very rapid change, . is
expected to provide an obvious source
of radiation.-Unfortunately, the newly
developed - gravitational
measurements are
precision, -but - other techniques for’

" discovering black holes have been put

forward recently, leading to proposals
of specific black hole sites.

- The difficulties of finding black holes -

alone ‘in -space can be circumvented
when matter falls into them, according,
to 'Professors Zel'dovich and Novikov;
gas funnelled ‘into the black hole heats

by compression and radiates.either in-

the visible part of the spectrum or in
the X-ray -and gamma-ray region,

' ‘depending on the black hole’s mass.

DIAGNOSING DISTANT X-RAYS
‘Uhuru, a- NASA Small Astronomy

satellite ~desighed to detect stellar -

X-radiation, recently discovered three
X-ray sources generating regular X-ray
pulses of variable .intensity: Cygnus
the~ Constellation Cygnus,

Centaurus ~and Lupus X-1 in the

Constellation Lupus. 'Data for Lupus °

X-1 have not yet been analyzed,. but -
" Cygnus 'Z-1 -pulses -very rapidly —
.- 'second in rate’only to NP-0532 in the .
~-.Crab Nebula,
* pulsar;

an X-ray ‘and radio
Centaurus X-3 pulses slower
than any known pulsar by a factor of
two, but unexpectedly discharges as
much’ energy as
Untike - conventional pulsars, Cygnus
X-1 and Centaurus X-3 emit no radio
waves and ‘have. no detectable gas

* clouds, properties ‘presumed inherent

in - neutron . star  remnants  of
supernovae. These X-ray sources are
rotating “collapsed objects Wthh may
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-members - of

radiation -
too crude for -

-indicating the

“significance:
-the Crab  pulsar..

Is Cygnus X-1 a black hole? Negative astronomical map shows its
1967 location (square), and its present location {heavily outlined
figure) inside area from which unusual X-ray em;ss:ons were detected
by Uhuru satellite (four dashed mtersect/ng lines).

- be peculiar neutron stars, a new class
of ‘objects, or black holes producing -~

great quantities of radiation when
matter funnels’into them. -

An- alternative means of black hole
qetectlon arises = when -they are
binary = systems of
co-rotating stars, close enough to their
normal companions to draw in matter.
Epsilon. Aurigae, . an eclipsing binary
system, has a super-giant primary star
35 times as massive as the Sun, and a
very mysterious secondery component
nearby. Only ' the primary’s light is.

_-ordinarily visible; the secondary’s mass
~of 23 Suns should be 40 per cent as

{uminous _as’ the primary.. During
eclipses lasting 700 days, “additional

" absorption lines associatéed with the:

secondary . .appear .in" the -spectrum,
presence - of - small
amounts of dilute gas along the line of

_-sight .with -an excitation temperature

similar :to that of the primary star,”
says Professor Cameron. {Nature, Jan.
15, 1971} He suggests that gas
particles emitted from the primary are
pulled into orbit around the secondary
in the form of a large disc and then
spiral . downwards; - because - the
secondary’s present mass$ is too-large
for a white dwarf or a neutron star, it
may originally have been more massive
than the primary and collapsed into a
black hole. Dr. Cameron recommends

increased . -infrared obsérvation of
Epsilon - Aurigae, improved orbit
determinations . -and continued

‘photometric coverage during echpses’

to confirm his proposal.

Discovery and study of biack hoies :
has the  greatest . cosmological’
complete  gravitational
collapse of stars may offer small scale
models of complete collapse of the
universe,-- according  to
theoreticians.  Einstein ~ published
general relativity believing, as did most
of his colleagues, in a closed universe
of constant size. In 1922, however,_

' (Contmued on'page 118)
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- relativistic .



- -techniques
-applied to a host of applications that

HE printed -circuit motor was
‘invented during the late 1950s,
1t is generally attributed to J.
"Henry-Baudot, employed at that time
by the  Societe .d’Electronigue et
d’Automatisme in Paris. The printed
circuit miotor arrived on the industrial
scene at a time when printed circuit
were  being

‘had previously used solid conductors.
Before the technique could be-used for
an electric motor, a suitable form"of

. ‘¢onstruction ‘had to be found, and

here the inventor ~.dud deep  into

. history “to “utilise ‘the Faraday "disc
and .-

principle’ discovered - in 1831
which was the forerunner of all
electric machines. ‘

" PRINCIPLE OF OPERATION

One big drawback of ‘the ‘original
Faraday disc motor was that, because

- in essence the ‘armature consisted of a

generally .

:single “turn, it réquiréd the supply of
very high currents at low voltages. This

was “unwieldly, .consumed a lot of

power and required the brushes to pass

very heavy currents.

Although - the
Faraday . disc
résurrected .. for -high
generators, . traction  motors - and
superconducting machines, it fell into

has

disuse for a long period, during which ’

the drum type machine as we know it
today ‘was developed. The excitation

flux i in a conventional d¢ machine is

usually produced by energising’ coils
located on thé stator. The rotor has a
multiturn winding “arrangement with

“end c¢onnections brought out to a

commutator - “and - “this allows
considerable * freedom- of : choice in

_-deciding rated values of current and
voltage, Because the excitation flux -

would otherwise "have to cross the

relatively  large ' air gap presented by’

‘

ENERGISING
COIL {d.c)

T T TFLUXT

LINES

Fig. 1. Basic Faraday d/sc moror

 d.c. SUPPLY
: o

/

L
T

</

- Fig:'2. This drawing shows the basic principle of the printed .
- motor. The solid lines represent conductors on the front face of

the armature; broken lines represent conductors on the rear face. :

The commutator is part of the armature

20

“principle  of ‘the
recently  been”
~current -

N
@

) flu

Thls article, written exclusively for Electronlcs .
Today by R.M. Evans C, Eng, M.1.E.E. of the =
National Research and Development Corporation, |
explains the principles and operations of the -

printed circuit motor. Electronics Today makes

due acknowledgement to the staff and management
~-of Printed Motors-Ltd., without whose .

co-operation and considerable assistance this article
‘would not have been possible, and to the National .
Research Deve/opment Corporat/on for

permission to publlsh

‘the [bore of the machine it becomes

necessary - to-locate ‘the armature or

rotor conductors in a magnetic core to’
minimise the reluctance of the flux.
. This increases the bulk, cost and
inertia -of the armature and magnifies -

the commutation problems.
The essence of the ‘printed motor. IS

' that it combines the advantages of both
dis
wutlimut the  disadvantages of either.

and ‘drum’ type . constructions

By |an ‘ingenious design of -armature

which allows the printed circuit motor -
to be made in thin pancake form, the = | |
air gap is reduced to a minimum: ../
and no iron is required in its construc- ¢

tion. - 'And by having ‘a’ multipole

degign for practical’ fevels of rated

=

arTngement it’ becomes “possible - to

voltage, keeping current to manageable
proportions.

simplified dlagram showmg the -

i

basic principle at the printed motor is .-
" shown -in Fig. 2. As can be séen by

t.,: g
'(;mw
‘:iiﬂ“::’:’:?*‘. "4‘%
AT W 4
‘% §/ o

/
4

\,

[
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F/g 3. Exploded view of a printed circuit motor. The windings wrapped around the pole
pleces are used only for the initial magnetization, They are subsequently sealed off and left
in posmon to avord d/sturbmy the magnet/c cireuit,

‘alternating the polar’ity of adjacent -

pairs of ‘poles it becomes possible to

‘connect ‘the conductors under ‘each -

pole . .in -~ seties, -in- a- -classical
~wave-wound arrangement in which the
voltage rating V of the motor will

approxnmateto —.‘ =
N

VEXG e
Where e = induced voltage per
‘conductor at rated speed

' - n=total number ‘of conductors

" For s‘implicity only a small number
of conductors per - pole -have been
shown whereas in practice there will be

" far greater number — the end..
‘- connections . between conductors are

arranged -geometrically to provide a

‘running surface for the brushes which .

deliver the supply power to the motor
thus dispensing with the need for a
'~ separate commutator. ,

' CONSTRUCTION -

The pole pieces whnch aré made from

Alcomax 3 are generally cylindrical in-

construction. They ‘are located rigidly
“to their respective end plates as shown
“in Fig.-3 which gives an exploded view
of one type of motor.
To - achieve  the
" characteristics it . is
" magnetise “the rhotor —after it 'is
assembled " into . final - form. ~The
““magnetisation - is -carried - out by
injecting the requisite dc current

best magnetlc
~desirable ‘to

through the winding shown wrapped

-, around the pole pieces. These windings

are then sealed off and left in position

~:as it -would be impossible to remove
- them without dusturbmg the magnetic

circuit.
When these motors first appeared on

the industrial scene the armatures were -

formed  using  printed - circuit
techniques, i.e. copper foil
instulation backing piece etched to give
the requisite conductor layout. This

. Fig. 4 Typ/cal yeneral purpose prmted circuit motors wrth rat/ngs from 12 to 350 Watts at

speeds of up to 4000 rpm. Rated valtage s from 12 to 47 volts. -
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- between conductors produced by this

_together .

on -an”

was later supefseded by a mechanical
system of punching arid the armature
-shovn in Fig. 3 has had the notches -

process. Although' no -longer ‘truly
descriptive ©~ of  the ‘method ' of
construction, the term ‘printed circuit’
motor has remained.

/ The ‘armature starts off as two, four
"or six copper discs punched out in the

manner described. With alternate discs
reversed, - they = are. then- cemented

circular wafer of insulation mterposed
between them. ~

CONNECTION

Electrical = ‘connection = is made
between the ends of the conductors on
one face and the ends on the other so
that .a ‘wave winding is formed. The
‘chevron’ part of each conductor is the:
‘useful” portion which passes under
the poles ~ -all . the - ‘forward’

" conductors, -{shown with heavy- lines’

in Fig. 2) are on one face whilst the
return’’ “.conductors :(dotted) - form
the face on the reverse side.’

The - conductor contour - of ..the
armature ‘is computer designed for
optimum performance. The geometry
ensures that the end connections align -
when placed back to back, and the
curved portion forms a track on which

- the brushes run — the armature is‘thus

provided . with - ‘its -own . inbuilt

‘commutator,

The remainder of the constructionis
fairly straight-forward, the armature'is
clamped to the main shaft which 'is
located ‘in ‘bearings in the ‘end plates,
Brush housings are provided in one of =
the end plates though which special

*'silver graphite brushes make contact

w:th the armature

{

2

in pancake form ‘with a - .




ST

e

B —

THE PRINTED

CIRCUIT
MOTOR

S

‘particularly

“Fig. 5. These high power servo-motors
are rated 1000 to 5000 Watts.

2

“Because of its unique tonstruction-,
‘the - printed - motor " has

several
advantages to offer -over- the ‘more
conventlonal machine. ,

-The armature contains no Iron inits

magnetic circuit, therefore armature

reactance .is - negligible. This .is - a
" important feature

especially "in regard ‘to commutation,

“-’as the high «coil voltages induced in
“conventional machines (due to the rate

inertia, make the printed motor
eminently  suitable - for  control
applications. .
Al . ot :
A printed " circuit - .motor - ‘runs

~slotless construction . and

.of .change of current during the

commutation cycle) are not ‘present.
Commutation is thus virtually sparkless
‘and the motor will accept very high

current surges without damage. These -

characteristics -~ are ideal -~ for - fast
accelerating ‘duties — in fact by
suitable current injection a -starting
torque - five ' times normal may be
obtained, : D
“Again, “because =of .its negligible
armature reactance, the motor has a
virtually * pure  resistive  input
impedance. Changes in supply voltages
almost mstantaneously reflect .a
current change in -the -windings, ‘and
this, together with * the low - rotor

smoothly .at all speeds and being of a

relatively large number ‘of conductors
{and thus: commutator segments),
cogging is eliminated. All
conductors are exposed to the cooling
medium - enabling - high -current

.. densities 'to ‘be employed. :Since ‘the

“only  insulating medium- is-that of -a

22

shown

having a°

armature

- simple disc between armature faces,
the cost -of insulating for ‘a higher' ‘
working ‘temperature category is not

very great.

Table 1! shows a . dimensional
comparison between conventional and
printed motors. .

'PERFORMANCE

Figs 4 and 5 show typical printed

circuit “motors; -those .in Fig. 4 are

termed  ‘General Purpose’ and ' are
available ‘with outputs from12 to 350
watts at speeds up to 4000 rpm), rated
voltage varies between 12 and 47 volts
dc. - The high ~power- servo .motors
in Fig. 5 are available in
powers from 1000 to 5000 watts at
speeds of 3000 rpm and rated voltage
varying ‘between 90 and 150 volts dc..

The absence of magnetic material in

~the armature also means that the

torque output is directly proportional

. i
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Fig. 6. Permissible motor overload
current for short running times.
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Fig. 7. This graph shows how a printed
circuit motor, normally rated at 4.4
amps, can be used with pulsed operation.
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Fig: 8. Torque /speed characteristics of 3000 T
‘- and 5000 Watt printed circuit motors. C

L .‘ N | ; .
armature current and is not.
by ‘saturation. This -allows &

to th
limite

- ‘pulse [torque of up ‘to five times ‘the

normal - full " load - figure - to  be
developed, but .the motor must be

-derated as shown in Fig. 6,

_ A flrther important feature of the

printed circuit motor arising from the

linear - relationship ~between - current
and torque is the fact that there is no -
degradation at high ¢urrents as a result
agnetic ~ saturation.

times the’ continuously rated level-can:: .
be |handled, the only- practical
limitations being - the design of ‘the-
associated drive circuit; The armature,
has a relatively. small thermal
capatity, heats up quickly whereas the
rest of the motor has a much longer :
time| constant.. The peak -temperature
reached by the motor after a number
of current puises is therefore the sum
of these two effects; one proportional

to the duty ‘cycle and the other to the,

pulse duration.  This relatuonshlp

~-shown in Fig. 7.

Typical torque speed charactenstlcs

- of the 3000 and 5000 watts printed

motor are shown in Fig. 8.

: "‘AP PLICATIONS

" Printed circuit motors first made an
impact ‘on ‘the industrial scene -in
computer  peripheral - applications,
where their compactness, high current
capacity -and low inertia made -them
eminently suitable for tape drives.
There has ‘since been a steady inroad
into the machine tool drive, graphic

" art) tape transport and traction fields

and their introduction: to the process
industry - as part of - a packaged ;
co, troller unit is imminent.

* The 'high power/weight tatio of the¢

printed - motor. combined with - its

compactness and high starting torque
an overload = capability -make ' it

-eminently suitable for traction duties.

Some thousands have been sold for

“-electrically driven golf club carriers —

Figs. 9 and 10 show lawnmower and
Fig. 10" brings
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And - as .
~previously stated .currents -up to five



" 'some . success.
. events

home the ease with which the motor
may be adapted as the hub of a wheel
taking™up very little extra space in

~an apphcatlon where space is at ‘a

premium.

Printed motors have been applled to
the paper drive of U.V. recorders with
To record transient
which = occur in . mass
spectrometry, +it is necessary to use

'Vvery high paper speeds, and to avoid

wastage (the sensitised paper is costly)
the recording speed must be reached in
the shortest possible time. Utilising the
rapid response of a printed motor to a
pulsed supply, ‘a roll of paper can be
accelerated up to five  metres per
second in 0.3 seconds. The ease with
which the speed of the motor can be
controlled has also eliminated the

. expensive gearbox (with its attendant

noise}, making it possible to attain a

“continuously variable range of paper

speeds of 5000:1.

‘Another ‘major demand for printed .

motors has been for servo applications,
i.e.. where precise control . of the
output shaft speed is required. This is
generally * obtained by - using  a
feed-back Toop so that any errors in
the speed are automatically
compensated for. by .adjusting the
supply feeding the motor.

Magnetic -and = paper tape capstan
‘drive servos are an ideal application

-where the tape speed is required to be

held within closely defined limits so
that analogue signals are *faithfully
recorded on and reproduced by the
tape. A most accurate control method
is ‘the phase  lock servo - system
marketed by Printed Motors Ltd., the
block schematic of which is shown in
Fig. 12.

In this system‘ a -high preci'sion,
radially ruled optical disc is mounted
directly - on " the motor shaft.
frequency of signal produced from the
pick-off ‘unit 'is compared with ‘the
reference frequency which represents

- the desired speed of the machine. If

too slow, the dc amplifier increases the
voltage supply “to the motor, and
reduces it if too fast, until the desired
speed setting is reached. By this
method motor speeds may -be
controlled to within an accuracy of
0.1%. .~ :

Length of motor
Contmuous rated {excluding length
output at 3000 rpm - of shaft extn.)
- {watts) (inches)
ERt Printed
, motor motor
230 2% 10
1000 A% -12
1600 4%*: 215
3000 L B%EEST A8
5000 - BY%* 23
* Force cooled h

The

-Conventl. Printed = Conventl. .
motor

12% 13 66 -
“12%* - 13

Fig. 9. This electrically powered lawnmower
uses a printed circuit motor drive,

Fig. 10. The printed circuit motor of
this electrically powered tricycle forms
the hub of the front wheel.

- Jable 1 shows a dimensional compafison between conventional and printed motors.

Motor
-+ -diameter
(inches)

Weight

{lb.)

Printed” Conventl.
© motor - motor . motor -

7 6% 16 34 -
8% 7% 30 68
8%* 30* 150
240

66* 290 .

~ An instrument tape transp

This is accomplished by monitoring’.

rt'system
‘using “printed circuit motors would
have typical performance flgures as
follows:—
Start Time
Stop Time
Tape Accuracy

4Sec at120i.ps.
2secat 120i.p.s.
0.1% of nominal -
speed”

25% at 120 i.p.s.”
(Bandwidth .1Hz
to 10 kHz. - ..~

7°/at15|Ps

(bandW|dth 1Hz
to 200 Hz) -

Although the servo capstan provides
the tape drive, the tape still has to be

Cumulative Flutter
{peak to peak)

‘wound and unwound onto the spools

and to avoid stretching or breaking it
is essential that the spool speeds be:
compatible with that of the-¢apstan

the tension in the tape and feeding :
back a proportional signal to the spool

drive to' ensure constant tension is - °

maintained. Due to"the relatively large -
inertia -of its ‘load, and the rapid

excursions in acceleration torque that
are: required,. the printed motor is

‘ideally suited to handle the spool drive

duty.

In data Joggmg systems where the '
input -is in digital ‘form, the capstan
drive speed requirements, (although'in
some ‘respects -similar to those for
instrument tape transports), are not so
onerous, - tolerances - between “+ 4%
being generally acceptable.-Where the

_input is delivered in an intermittent

23




‘2n

REFERENCE FREQUENCY

f Fig. 11. This Honeywell ultra-violet recorder uses a prmted c:rcult motor for the
' .. 'paper drive mechanisim. : ; ;
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: Fié. 12. This phase-locked loop servo system provides precise control of motor speed.

fashion it is desirable to have the tape
driven " discontinuously . to -save ‘tape

and storage space. ‘An incremental - -

mode . of ‘operation is therefore

“adopted, so that just before‘the digital -
information is required to be recorded,
“a command signal sets off the capstan
“drive. Obviously . the speed -of run .up
of the capstan motor:is of a prime’

importance as this will determine the-

repetition rate at which information
““may  be recorded.
.capstan is required to advance the tape

in small discrete steps of about 0.001"
so that packing densities'of 1,000 bits
per ‘second —ay be: achieved. -An
illustration . of an incremental tape
transport using prmted motors is
shown in Fig. 13. Cl

In an entirely dlfferent fleld is the
use of printed motors for operating
large” control valves where torques .in

~excess of 10 Ib.ft, are required.. Fast

operating time'is required and by using

“a reduction gear in conjunction with a

screw “and - nut - arrangement piston

“speed travels in the region of 1" per
~second “have’ been - achieved. This is

much faster “than “has been obtained

‘using a conventional motor. :Atypical

example is shown in Fig. 14. The

~printed motor in' this illustration has a
~continuous  rating of 25 0z. inches.
* The ‘motor may be supplied directly -
“from- the  process ‘controller - pulsed

Typically ~ the "

~Control’

PICK-OFF

1
ﬂl PRE-AMP
1
4

output,-and an added advantage is that
its htgh torque - characteristics s
invaluable “in overcommg the va!ve
stiction. :

‘The virtually sparkless commutation

-~ action ‘of the printed motor has been -

used ‘to advantage in electron beam
welding,  where 'a drive was required
for a work table which had to be fitted
‘within ":a ~vacuum chamber under
conditions'of 104 mm Hg. Because of

~its |naccessnb|l|ty it ‘was necessary for
" the “drive ‘motor to ‘be maintenance
- free for considerable - periods. By

fitting - special - brushes “maintenance
free life of up - to 1000 hours was
~obtained.’ ~ ,

CONCLUSIONS
Although first mvented durmg the

-7 'B0s the printed motor has only gained
~.acceptance “.as a’ reliable .piece of
electrical equipment over the past few"
years. “But. now ' the motor is making

jinroads ‘into applications which have
{ong been the preserve of conventional

motors and there seems no reason why

the ‘high growth rate which has been

~achieved " over ‘the past few  years
should - not - be  maintained, if :not

accelerated, in the future.
REFERENCES = .~ c

1. B. E. Hall: *Printed Motors in
~Anstrument - .and " Control
Engineering, December 1969.

Fig; 13. ‘The printed circuit motors

used in'the tape transport system of
this|data logging recorder advance the
tape in-0.001"” increments.

Eig. 14. Thisfarge controf valve is
.. powered by a printed circuit motor
; capable of sustammg 25 0z, in. torque.. .
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By Leonard Feldman

x

© 1000 kHz (AM)
REAMP |

98 MHz (FM)

FIG.1 .

. URING the past féw years, tuners .
: esigned - for . high = fidelity

component use ~have ‘reached
levels of perfection undreamed of
barely a decade ago.
Sensitivity figures have: approached

,theoreucai noise limits and are not
likely to get significantly better =
because - such- limits,” ‘dictated = by

physical ‘constants, do exist.

Selectivity * recently - has undergone -

significant improvements . thanks to
crystal and ceramic filters which vyield
band-pass (or i:f. “response’) curves
which - were -once . described : as

" "text-book ideals.” Proper use of field

126

;455 'kHz
> b AM IF,
10.7 MHz*
(FM IF)
A
1455 kHz (AM) [
‘ OSCILLATOR
. ":
2

7 ..108.7 MHz (FM)

effect .transistors in “front-ends” of

tuners has enabled designers to reduce
spurious responses and
cross-modulation products that once
plagued solid-state tuner designs, to
levels which are as low or even lower
than _ even the best -cascode-triode
designs of yesteryear,”

1t is therefore not surprising to find
that engineering efforts are now being
devoted to areas of performance ‘not
directly related .to ‘‘specifications,”
but ~ of ' great importance  and

convenience 'to the ultimate consumer..
~One - .of ~the . most

interesting
innovations  in- this ~area is’ ‘the

1E. OUTPOT

“Th
accomplished by the use of one or -

' regardless  of  their
“diagram’’ complexity, can always be

FISHER 450

“transition to “electronic” tunihg of
“both- AM and +M frequencies in recent

tuner and receiver designs. : r
By way of .a quick review of the
principles involved -in -“tuning in” a
station - using .. “superheterodyne”

“cireyitry, let's - refer to the block

diagram of Fig. 1. The elements or

- blocks apply whether we're talking =’
about . AM-or FM_ — only -the

frequencies “are different = and ‘an
example -~ of  a station : frequency

-received “in éach ‘medium is |Ilustrated' o
“numerically in the diagram.

The first block, labeled ‘RF’ is an
amplifier, “which’ both amplifies and
selects the desired signal from amongst

“the| miyriad of radio waves present in .

the| vicinity of the receiving antenna.
selection”” part of the process is

more (sometimes . as many" a$ five or’

-~ even six) ‘‘tuned circuits’’, sometimes

called - resonant - circuits' . ‘which,

"‘schematic

resolved into a combination ‘of L
{inductance), C (capacitance) and (R)
-resistance as shown in Fig. 2, ,

‘1

L

cﬂ

FIG. 2
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~Varactor diodes are replacing tuning

“circuit have been resolved down to -

capacitors in modern radio receivers.

Once the sections of the tuned

these simple elements, the formula for
the incoming frequency at which this
circuit will resonate {or tend to be
‘“’selective’’) is F

Henrys) 'and C stands for capacitance
(measured in Farads). The value of R

-~ simply determines Aow selective the

circuit will be, and therefore does not

.-appear -in the formula for frequency.

The second block of -Fig. 1 also

;- »contains a tuned circuit, but it is tuned

‘to a frequency above -the -desired

‘station frequency. Its function is not .

o ‘‘select’’ but'to oscillate, or produce

a signal of its own, always removed in -
frequency from the desired incoming *

signal by the same amount {10.7 MHz
in.the case of FM tuners, 455kHz in
the case of AM tuners). In block 3 of

Fig.© 1, the .amplified “selected’”
incoming ~ signal  is " “mixed” or.
“heterodyned” . .with- _the - locally

produced oscillating signal to produce

a ''difference” signal known as the i.f.
~frequency (A "'sum’ signal is also
produced in the process, but it is

“rejected by more tuned circuits in the

‘i.f. stages which choose the desired

“ “difference’’ frequeﬁcy only.}

““can rightly deduce that to ¢hange the -

From the formula shown earlier, you

frequency of any of the tuned circuits
present in“a tuner ‘front end,” you
need . only change - either -~ the
inductance or the capacitance, ‘and

~since both of these terms are in the

denominator - of ‘thé formula, “an
increase in either one of their values
will - ‘cause - a decrease .in resonant

frequency and vice versa. While some
. s g '

, = %m/LC, in which L -
" 'stands “for -inductance {measured in

- tuners utilized a variable inductance to

change frequency of the various tuned
circuits = (this practice was - quite
popular .in-many automobile radios
and -even in some FM tuners years
-ago), by far the greater number have
used variable capacitors t6 accomplish
the “tuning’’ or change-of-frequency
function."

DIODES AS CAPACITORS

_The elimination of -the variable
capacitor :as the main means for tuning
to desired radio frequencies was made

‘possible by the development of avery

special kind of diode, usually called a
“varactor’”” 'diode.. Actually, ‘these
diodes, which behave like capacitors of
a specific value when some ‘‘reverse
bias” wvoltage is applied, have been
used in consumer circuitry for many
years.

Fig. 3 represents a simple FM
converter © stage, in .which .~ one
transistor serves the dual purpose of
local oscillator .and mixer. The local

oscillator - resonant circuit constants -
consistof ‘L-4 and C-3C in parallel -

with C-13 (a trimmer capacitor used to
“fine - tune”: the ~main variable
‘capacitor .C-3C) and C-14 (a fixed
capacitor ‘required to establish the
minimum - -and -maximum values of
total capacitance as C-3C is rotated
from its closed to its open position).
Notice however that there is another

. network, -consisting ‘of C-17 in series

with diode:D-1 in parallel with all of
" the: foregoing components. One end of
_this diode has positive or “‘reverse
‘bias"”

‘R-7. Since the diode is biased in the
reverse or nonconducting mode and no
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d.c. AT OUTPUT OF

voltage -applied to ‘it because of
- the voltage divider action of R-6 and

-dc current is flowing, this reverse
voltage is easily calculated as 180 <+

680 x 9 V., or approximately 2.4 volts -

~dc. At this reverse voltage, the diode
has a certain amount of junction
capacitance. Let us presume that it is 4
pF. The  effective . additional
capacitance in the resonant circuit
arising from the series combination of

, C-17 and D 1 is therefore two more
pF.

Note, however, that the lower end of
the diode is connected to “AFC
Voltage” .~ a voltage which is zero
when stations are perfectly ‘tuned in,
‘but which goes slightly positive if the -
tuner is tuned a bit too high in ;
frequency.  With a _slight positive
voltage at the lower end of the diode
(let us say 1 volt), the net potential
_across the diode will now be only 1.4

- volts. . The  effective = junction .
capacitance will be greatér — pefthaps
rising to 6 pF. Now. the extra
capacitance contribution of C-17 and
D-1 in series amounts to 2.4pF (4.6 +
10).. The tota/ capacitance in ‘the
overall ‘resonant circuit is therefore

-greater, ‘which means that the local
oscillator ' will tend to oscillate at ‘a

. somewhat lower frequency, tending to
compensate for our having tuned the
tuner off frequency on the “high side”
in the first place. This is, -of course,
exactly what AFC is supposed to do.
Had we _been detuned below the
correct frequency, the AFC voltage
would ‘have been slightly negative at
the lower end .of D-1, resulting in'a
greater reverse bias across the diode, a
‘lower junction capacitance, a lower
overall resonant circuit capacitance
and a resultant higher local oscillator
frequency required to “pull” the
desired station back towards proper
tuning. '

The case ‘illustrated is typical of AFC
circuits that have been used for many .

RATIO DETECTOR
(=)

106 107 108

FREQUENCY APPLIED TO
RATIO DETECTOR-MHz

Fig. 4. Varying d.c. voltage at the output
of the FM detector is used to automati-

. cally correct for improper tunmg of
stations.

27



b

s s

_PARTS.

“-radical, ‘or’ “'square ‘root”
the required change of capacitanceé to-
“tune the FM band must be a ratio of at
least 1.82 to 1. Since we usually want
- some overlap‘at the ends of the band, -
“a ratio 'of 2:1 in capacitance would be

TUNING WITH
NO.
MOVING

Y

yéars.v The varying voltagie supplied
across the diode to' help “pull” the
frequency of -the local oscillator back

* “where it belongs is derived from the dc
e © ratio:detector . .or .
" ‘discriminator- circuit of the FM i.f.
'section, .which - has exactly the right-
kind of *plus and minus”

output - of . the

about a -zero-center ‘point. to -work
quite nicely in’ this “arrangement,: as.

shown in Fig. 4. -Remember, that 10.7

MHz = is the - desired - center --i.f.

frequency. Incorrect tuning of the dial
land hence theé local oscillator) leads

to-frequencies either above or below

that number, as shown on the diagram -
- of Fig. 4, and such -departures from . -
centér frequency cause either positive

or negative voltages at the detector

output which are then used .as AFC -
voltages in the manner just described.:
‘In “a very 'minimal ‘way then, tuners :
“"tuned” -by a varying dc -
voltage for a long time. 1t would seem -
avery simple transition to go from this

have  been

“minimal” amount of ‘tuning .to full
_tuning of the entire set, just by varying
the voltage apphed to adiode. In order
to understand why the transition ‘was
not so'simple,let’s consider the size of
the change of capacitance required for

*..covering -the .FM  band (88 to 108
“MHz) and then, the more difficult AM

band (535 kHz to 11605 kHz). In the

= former “case, the ratio of "highest to

“lowest frequency {allowing .for  ro
overlap) is 1.35. Referring back to the

. formula for resonance, however, we
- see that -this involves a change of

capacitance of (1. 35)2; since the 'C"”
“term . in the  formula - is ‘inside’ the
sign. Thus,

more realistic. -Now, consider ‘the

2'8"; S

excursion * -

impurities

. double
“'‘cathode ‘and as such can-be used iin" -

?hyperabrupt

ey ‘

CLF. OUTPUT

AFC

‘j——;éﬂlzvyf' ‘

situation with the AM band. Here we. -

are dealing with' the ratio of 1605/535,

:or 3:1; Again, squaring this ratio leads
to a capaCItance change rat|o of 9:1.

“ WIDE RANGE DIODES

As finally developed for wide range’
tuning applucatlons varactor ledeS'
~are - 'p-n “junction -diodes,

generhlly
constructed of ; ;silicon,
gallium ~arsenide may - be  ‘used ‘for
higher frequency. response. Additional
may “be

function of reverse voltage applied.

.‘Figures of merit {Q), which determine

the selectivity of ‘the" ultimate tuned

circuit, can run higher than 100 — ,»

often as high as-200 or more. . =~
Two 'examples .of available varactor

diodes for-use in FM applications are*

the Siemens BB-104 and the Motorola
IN5142A. ‘The former has a typical

capacitance * {with' ‘30 volts of reverse™
dc applied) of 14 pF and a capacitance

ratio (if one varies the reverse voltage

from 3 volts to 30 volts} of 2.656 =

more than enough to:-cover ‘the FM
band.” The-unit: is, by - the ‘way, a
diode,. ‘having-'a - common

two “tuning stages..or- in a ‘push-pull

application :'when'extreme linearity -
desired.  The!
Motorola uhit has a capacitarice (with
4 volts of dc -applied) ‘of about 156 pF. "

and © “symmetry  is

Its ratio of capacitances (from 4 to 60
volts of reverse :bias) is about 3.0 ~
again, more than sufficient for the FNI
band..

In: 1966 " Matsushxta Company of
Japan-introduced an automatic tuning
AM radio which-used ‘no moving parts

for tuning. They developed a form of .
- varactor diode which they called the

“Capistor”’. The device is produced by
an alloy d|ffu5|on process and ‘is of a
ssilicon  junction. - The
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“although

‘ ~introduced to
-_increase capacitance - variation .as -a

.foving parts

TUNING
VOLTAGE

(+4TO24V.D.C ¢

FiJ. 6 Change'in é:apé'citancé with applied

voftage of a typical varactor diode. -

no ‘less ‘than 16! With maximum
capacitance at about 250 'pF, the
de(vice is quite suitable fot covering the
entire AM band, and that is how this
radio ‘was able to be tuned with “nc
For whatever reaSOn
not too many AM radio manufacturers
have followed Matsushita's fead in this

area; but an ever-increasing number of
FM tunetr and receiver manufacturers

ratios of ”éapacitanc’e" obtained with a
“change of voltage from-1 V to -10 V is

in this".country .and: abroad ‘have -
realized the niceties of !"tuning with'a" -

de voltage” and a number of designs -

have come forth-— each taking better

E advantage of the inherent possubllmes

than the one before it.
As . an - example;

Orler company of -West .Germany.
hree - tuned -stages are 'used,. each

‘conS|der the :
schematic of Fig. b. 1t is a complete
M - “front-end’’ developed ‘by the .

3

¥




equipped ' with a varactor diode “in
place of the familiar variable capacitor
symbol. {The "variable capacitor” is a
trimmer . capacitor, set once during
alignment, to help the varactor diodes
“track” over the entire FM band. It-is
not- - moved during ' the ' actual
station-to-station - ‘tuning
- Diode D-4, is the old familiar “AFC"’

diode, still being used in its minimal’

“capacitance-changing mode along with
its more sophisticated ‘‘first cousins,”
“D-1 through D-3. Tuning voltage
required ranges from 4 to 24 volts,
with the 4-volt bias corresponding to

875 MHz and the 24wolt point =

-~ "providing coverage up to 108.5 MHz,
. {See Fig.6).. Obviously, a simple
- potentiometer or variable resistarice
hooked up as in Fig. 7 :is all that is
needed to tune this front-end. Equally
_obvious' is the fact that if a simple
power supply. was used to provide
-this' variable  voltage, . .any slight
variation in ac line voltage would cause

a substantial shift in frequency - more
" than the compensating AFC circuits
could cope with. »

Again, diodes come to ‘the [escue -~
‘this time zener diodes which exhibit
the remarkable . characteristic: . of
"breaking down"’

impedance with current flow in such a
“manrler that the voltage appearing
across the - diode
constant over a wide range of current
~flow. A typical power supply for use
 with” the varactor front-end of Fig. 5 is
.- shown' in Fig. 8. With an available
.accurate source- of variable voltage,
accurate, stable tuning using just th|s
vanable voltage is assured. '

TUNING INNOVATIONS

Given 'the “new - freedom”
.mechamcal linkages and no moving
parts, engineers came up with a variety
of sophisticated tuning aids. The first
one to ‘suggest itself was the “push
button” - radio, ~in _which ' several
favourite stations miay be “pre-set’”’ by
" turning individual * potentiometers,

connected to the source of voltage and -

. the “‘tuning voltage” point of the
front-end . by -means of individual

“switches in the form of push buttons.’

(Fig. 9).
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process)..

AUTOMATIC
' SIGNAL SEEKING

at specific.‘reverse -
voltages -and changing :theirinternal. -

is - very nearly -

‘to’ tune

of no.

© VOLT -
SUPPLY

A :
—127.5v

3
: 1;‘/2§v

g¢—~——+TUNING VOLTAGE

v

WA AT AAA e,

Fig. 8. A Zéner-diode regulated power supply \provides tuning voltage.

TUNING ~ AND

To Fisher Radio Corp. must go the

“credit for carrying the varactor-tuning

concept to .its present level -of
sophistication. Not content with just a
few preselectable stations, . Fisher
engineers devised two more forms of

 tuning.

. Called ’Autoscan one form of the
cnrcmt “'scans’’ the dial from low end
{88 MHz) to high end (108 MHz) ina

.slow - sweep, automatically stopping

along the way when stations are
properly tuned in. When 108.0 MHz is

“reached, the tuning voltage instantly
lowers - to the 88 MHz setting the
always in the.

process starts again,

“up-scale direction. ;
In the other version of Autoscan

buttons are available enabling the user
down-scale or up-scale,
depending upon which button s

depressed. The former circuit is used -,
in Fisher's 450-T while the latter

appears in ‘Fisher’s 500-TX and their
new four-channel Model 701.: A
complete schematic of the somewhat
simpler .circuit is reproduced (with
their kind permissioni) in Fig. 10, and
the explanation of the workings of the

circuit, -as contained in their service .

manual, is so clear an exposition that
we have taken: the liberty of quoting
it, almost verbatim.

"HOW 450-T AUTOSCAN WORKS

- Transistor - Q-902
constant-current  source
capacitor  C-906 which

provides .the

actually

determines the dc tuning voltage for

NW ; 4—-24 VOLT POINT

VOLTAGE

@——14V POINT

Fig. 7. A potentiometer acting as a voltage divider could
easily serve as the “‘tuning control’’ for the circuit of Fig. 5.
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‘to charge

T Transistor Q-1 improves temperature stability of the system.

the varactor front-énds. As voltage on

C-906 rises, the front-end tunes higher
in  frequency, ‘towards 108 MHz.:
Q-903 is - a unijunction . transistor.

~WHhen the voltage across C-906 reaches

approximately . -26 -V - dc - which
corresponds to the emitter peak-point
of Q-903, C-906 is discharged through
Q-903 to approximately 3 volts dc. As®
soon as C-906 is thus discharged,

'Q-903 resumes its normal, essentially

open-circuit condition and the charge
cycle begins to repeat.

Field-Effect Transistor Q-901 is -a
variable shunt across the
constant-current charging source. Its
gate is dc coupled to the output of the
ratio-detector. .- When . the  output
voltage of the ratio detector sweeps

“through “zero {which corresponds to

exact centre of station tuning), Q-901
loads the charging source so as to

‘maintain a .constant tuning voltage
- across
~adjustment, R 909, is used 1o set the

C-906. The -hold control
load  current equal to the charge
current {constant tuning voltage) when
the gate voltage is zero. The source of -
Q-901 is dc coupled to the audio
muting -circuit. ' When the receiver is
tuned to .center-station, the muting
outpuit voltage is approximately zero.
As the receiver is tuned off-station,
however, the muting voltage applied to
the source of Q-901 through :R-910
rises to + 15 V dc, allowing the tuning
voltage to rise once more. When the

receiver scans upwards in frequency to =

the next desired station, muting and
detector’ voltages both swing through
zero once more, and Q-901 loads the

_charging source Q-902 to establish and

hold the new correct tuning voltage. . .
The emitter of Q-906 is dc coupled.
to the i.f. amplifier. With the receiver -
tuned to a station, Q-906 is reverse
biased ‘and operation ‘of the if.
amplifier is -unaffected. When either
‘the continuous advance - or  ‘the’
one-station advance button is pressed,

- the grounding -of C-904 temporarily

drops the base voltage, forward biasing
Q-906 and shorting out ' the i.f.
‘amplifier. The drop in output of the
.i.f. ‘amplifier releases the hold on the
tuning voltage across C-906 and the

. receiver begins to scan. As the voltage

(Cont/nued on page 85/
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h he GA202 electronic turntable
.is-one of the newest and most

unusual record players that the .

;giant Philips - organisation  has - yet

‘ “released. . And’ whilst _the turntable

appears to ‘be similar to many other

- domestic "units .there are engineering
-differences that make this unit quite
_different from the rest. B

. One -doesn’t . for instance,..normally
,expect to find a 5 Watt germanium

power transistor, let aione a photo-cell

" underneath'the turntable! ;

The major: difference between the
‘GA202 and most other .units is" that
the turntable :is electronically driven.
-~ Philips -have ~used “a commutator

7 motor, energized by an oscillator and

-power .amplifier (hence ‘the 5 Watt
transistor) the half-wave  unrectified
output of which is vanable 1o provide
for speed changes. ,

" box

e

_components . at

‘the - motor

: An ac tacho-generator, driven directly: -
from the commutator motor spindle
provides an electrical speed reference
“'that is used as a control signal in'a
feedback loop.

The motor is enclosed in a plastic

lined with foam rubber. This
reduces the transfer of vibrations from

motor will. “generate .
higher

annoying frequencies than the 50 Hz

and 100 Hz components produced by -

“a conventional induction motor.” . -

- system has . been well
‘provide accurate speed control of the
more to.:

and . control
desigried - to

The GA202  motor’

turntable. " But. there . is
producing a good turntable than speed

control alone, and the next fink in the

g o
™

1
|
1
|
|
[
1

to " the turntable and -
pick-up. This is necessary because the
‘pulsed power -supply. to - the :drive = -
_.vibration . |
and ‘more . -shaft i ‘

“allows torque to be transmitted inone
~.~dinection ~only. Thus with the motor :

~switched off, the turntabie contlnues

to [free-wheel. o %

“This latest Philips
unithas servo-
. _controlled drive motor

~drive ‘proved to be be!ow the standard '
“of the remainder of the system. .

The actual drive from the motor to

‘the|turntable is via two belts, one from
“the| motor to an idier shaft; the second

- this - idler” shaft 1o .a fibre

‘belts ‘decreases . the ‘available

“torgue, ahd” S|multaneously 1ncreases'f*

the wow and flutter. . =
The intermediate puliey ‘on the |d|er”
incorporatés a - clutch which

alancing ‘of ‘the pick- up arm s
achieved by screwing a chrome’ plated
counteérweight in-or out. The action'is -

. smooth in operation and is -effective.

Most arms using this method of

1
i
i
1
|
1
i
!
i
|
!
i
1
1
|
|
B
]
1
|
|

(NN,
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+-balancing, ‘move the counterweight a
- calibrated distance away from the zero
balance position to obtain the desired
. ..tracking -weight.” This is not the case
‘with the GA202 unit. A small weight
~is -fitted' to the tubular :pick-up .arm
‘and 'is moved from ‘the .gimbal joint
towards the head shell to obtain the
-desired tracking force.. The arm .is
marked at -intervals corresponding to
.one gram, two grams, three grams and
four grams trackmg weight.

- The ‘head -shell is:.a Philips desngned'

plug in'unit that will'accept a standard
.«cartridge” with -%" - mounting ‘centres.
~The unit we tested was supplied with a
Philips GP400 cartridge.-
The turntable base, which contains
ithe . control * switches = and - speed
adjusting - --potentiometers, . - has . a
:‘brushed -aluminium - top and front
v panel, -and - timber side panels.” The
*controls are simple, and adequate for a

m’énua"y ‘dperated turntable. The

power on/off switch is located at the .
“front left hand corner and has a “'push

off” ~operation. A rather elaborate
bezel about %" long by %" wide with

“internal diffuser, is-fitted adjacent to

this switch and indicates when the
power is on. Located on the right hand
front corner  is the lever for speed
selection; stop .and start buttons and a
rocker type action cueing switch.:On

the ‘right hand side of the deck behind -

the cueing switch there are three screw
slotted = potentiometers - :for - speed
adjustments and an antiskate adjusting
lever with different setting to suit
either elliptical and spherical stylii.

SPEED SETTING
The speed select lever has three

positions — 78, 45 and 33 1/3 rpm. A

stroboscopic disc is supplied with each

ELECTRONICS TODAY — NOVEMBER 1971

unit, ‘and - once -the desired “nominal
.speed has beenselected it is possible
‘accurately . to' .set - the  speed by
‘adjusting .  the appropriate
(potentiometer _until . the respective
.band .on -the disc appears stationary
under a 50 Hz light (i.e. a standard
incandescent or ﬂuorescent light}). This
adjustment must " be made with ‘a
record -on the turntable and the arm
tracking ‘the record, otherwise speed
errors as great as 5% are - readily
“possible.

The stop and’start pushbuttons are

+of the momentary ‘contact type. They
are completely noiseless in operation,

“and  because of " this “and the

freewheeling action of the turntable,
one never knows for sure whether the
~motor “has" actually stopped or - not.
Because of this feature, one has to
wait _a while for: the turntable and
motor to react to a speed change. In
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i to the turntable for changing records.
- This - minimizes -  the
accidentally. - dropping the  lid,

fact,  noticable  wow . and - flutter
“ occurred in some instances when the
‘stytus was lowered on to the record.

Ancther. “example of the
unconventional . technigues is _the.
method used to switch off the motor
at the end of a record. A very Jight
vane is.attached to the.pick-up arm -
and this cuts off a light beam between -
a light source ard a photocell when
the pick-up ‘comes to the end of the

..record. This ‘produces a pulse which
‘turns off the power suppiy 1o the
motor.

The cueing switch has two posmcms,
‘either fully up or down, and requires a
Jreasonable = familiarization  period
before one can accurately ‘cue at any

. .. - point-on the record. In the lowering
mode the - cueing arm - was
under-damped and fell faster than we
would like when using a tracking force

-and

: stylus

Quantities

“a‘minor point it would be annoying to
a fastidious housewife. ]
~~The-cartridge fitted had a relatively

a rise above 6 kHz 1015 kHz. In the
average domestic installation for which
this unit ‘s designed, this rise would
partly compeénsate for
frequency drop off, characteristic of
some medium-priced speaker systems.
The thannel separation: was good and

vof - two  grams. The . antiskating range.. The output sensitivity of the
adjustment, when set for a two gram cartridge was shghtly higher than
spherical setting ' effectively claimed. ‘ ‘
compensated for a two gram trackmg v L ;
weight. '

The dust cover which s moulded MEASURED PERFOHMANCE

“from tinted ‘clear plastic, was- fitted
with a spring’loaded arm that, when
“the ‘cover ‘was raised, dropped down .
and held the cover at an approximate

.angle of 450, allowing adequate access

i
v

P OT

2000 5000

- chance - of .
conseqguent damage 10 record and
¢ One property of the dust cover that”
we did ‘not like was its electrostatic
characteristics which® result in large -

of ~airborne  dust being
attracted to it. Whilst this may appear_

flat frequency response to 6 kHz with -
the . higher .

adequate throughout the frequency:

The . measured “performance - of the -
turntable - also differed slightly from:
~the ~manufacturer’s “specification. -We
found the speed adjustment range to
heeven:greater .than that claimed and

10000 20000 - 40000 D A
A B

(1812/2112)

ore - than . speed -
correction. \ o
he wow ‘and flutter was high for a
belt driven. turntable.. As it was
considerably - - worse - than . Philips
specifications we asked the company :
St supply “a “second -unit so that we-
could establish -whether or not this
erformance ‘was typical. The second
nit tested -had a. wow and flutter .
erformance practically - ideritical to ..
the first unit. No doubt this is due to -
he “use -of two. belts in the drive *
system. The arm friction was very low,
llowing tracking force as low a5 % .
ram - to be used satlsfactorny with a
uitable cartridge. -
For " a person who “rates "'speed :
ccuracy and/or “a servo-controlled
rive as the prime consideration when‘
‘selecting ‘a ‘turntable “this unit is the"
heapest in-its cfass that we have yet'
-seen.
However, at “the proposed selling:
price of - $174.00 ~ (complete ‘with '
carttidge), we bélieve that the-average:
audiophile has a choice of many other
turntables havmg a'-better ‘balanced
‘|performance  in -all' respects for the:
same price. S . { B

adequate for

" ELECTRONICS TODAY — NOVEMBER 1971 -




quarter to one-third of gomg list prlce and
you’ll be nght on the mark!

NS AKA' x_sooo 4-TRACK 3- SPEED
‘ Just listen to these features — - 4-track stereo monaural
recording and playback, 3-speeds, Cross Field Head,

Hysteresis. synchronous 2-speed motor, automatic ‘shut-
- off, pause -control, equaliser for each tape speed, DIN

AKAI M-10

. &TRACK, 3 MOTORS, STEREO
Here's a model to give you a truly professional
touch — with true Concert Hall Sound! Fea-
tures 4-track stereo monaural recording and
ﬁlayback, Cross Field Head System with 3-
eads, 3-speeds, 3-motors, aute. stop, auto.
pinch wheel release, track selector and tape
lifter. 40 W Music Power solid state amplifier
wnth two mtegrated clrcmts 3399

ELECTRONICS TODAY — NOVEMBER 1971
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AKAIl X-160 D STEREO TAPE DECK

Big Discounts -and Budget Terms . . . pay as
you play! 4-track stereo monaural recordmg
and playback, 3-speeds, Cross Field Head,
Hysteresis -synchronous 2-speed motor, auto.
shut-off, -instant stop control, equaliser: for
each tape speed — all this and more, plus a
bu:lt-m Bng Discount!

. YOUR MODEL, PARDNER!!!
- Douglas Trading is firing Big Discounts your way.

Our opposition would probably like to shoot us if they could
find out just how much you'll save. Think in terms of saving a

STERED 'RECORDERS — m Jeather or wood!

and stereo headphone jacks . the hst goes-on and on -
but our heavily ‘discounted stocks must run out soon.
Hurry. Reach for the savings!

s299

See what we mean hy
Big Discounts?

A special at Douglas Trading — SONY

TC-352D 3-head, 3-speed Stereo Tape Decks.

No, that's not a misprint. $199 is all we

are asking — and look at all you get!

% 3-head, 3-speed stereo system.

* Retractahle pinch roller for quick and
easy tape threading.

* Tape selector for hest performance on
either normal or special Hi-Fi tape.

% Sound on sound recording.

* Automatic shut-off for foolproof operation.

* Low-noise ‘preamplifier with all silicon
transistor, vibration proof mator.

% 4-digit push-to-reset tape counter, easy-
to-read dual level meter.

FULL PRICE $'99

191 BOURKE ST., MELBOURNE.

$229

Telephone 63 9321.

- 83 .0



" The electro-magnetic spectrum is becoming - -
“increasingly polluted by electrical and electronic
. devices — this article explains how to reduce rfi,.

~ especially that generated by phase cantrol circuits.

o

INTERI'-'ERENC

( ,
Barry Commoner, says that ’

habitation’,

-‘ThIS may be an extreme view, but what with pesticides -
and herbicides filtering into our food, glass and plastic -

containers - littering” our “beaches :and countryside, -and

inconceivable quantities of industrial detritus poisoning our :

‘rivers, we have more than sufficient cause for alarm.
But there is another, less obvious, form of pollutlon that

- Js causing increasing concern — and that is poliution of the

- electro:magnetic ~ spectrum by electrical and .electronic -
~/"devices that generate radio frequency interference. ‘
““In -Australia this ‘is now such'a serious problém.that the‘ R
~Australian Navy finds it necessary to take its ships 100
miles out to sea (from Sydney) to obtain a noise-free .
“environment for testmg some of its sophlstlcated electronuc

? equlpment

~21tis 'so ‘bad that essent|a| radlo services in New Zealand
suffered .severe interference from aninstallation of rf

““industrial ‘equipment ‘in Sydney havmg a power output of

15kW.

 Yet at the Ppresent time (in Australla) mdustna\ 7rad|o'
frequency generatmg equrpment is* not Iicenced or‘ '
= controlled'in any way.

-No records are kept of the Iocatlon or power outputs of

“such equipment, and when 'interference problems .occur,

each case is dealt with individually.

- Incredibly, the PMG can then only ask the equ1pment user
.to reduce the interference. The user; can, if unco-operative,
" v‘completely rgnore such requests without fear of |ega|
“action. R

Radio frequency generatmg equnpment most commonfy

fcausmg interference includes induction heaters, dielectric . -

heaters and plastic welders. These devices usuatly operate'at

#2712 MHz or 54.24 MHz and may have power outputs ap
to 50 kW.: The ‘interference that they produce is due to <"
= large -and rapid frequency changes of the Class C oscillators

_:commonly  used. -Harmonic¢s are radiated that are” both”
. amphtude and frequency modulated. :

" 34

t iologist, ‘we - are
; destroying ‘this planet as a suitable place for human

“Triacs’, Electronics Today,
-for heating regulation, ,
control etc. 1t is the type of radio fréquency interferénce -

o 'PHASE GONTROL SYST MS ,
Another, and very pre alent, form of radio frequency o
. interference is that caused by SCRs and Trlacs used in s

“’phase contro! systems.

Phase control {fully de crlbed in ‘A Practlcal Gutde to " d

July .1971) is commonly used
ight dimming, .dc motor speed

generated by these devices that we are pnmarlly concerned
within this article.

- The use .of phase -control equment is mcreasmg, and
: (nowadays three phase heater loads of 60 kW or more, and
,dc drives of up to 1000 hp, are not uncommon. . 7

‘Light dimming “installa ions of over 100 kVA are bemg

"installed in theatres, hotels ‘and functions rooms, and in"
addition, ‘the wuse of sm It dimmers in-private homes has

dramatically = increased ' since . these units “havé become

*available at less-than $10 gach.

It is understood that” eguslatmn is bemg consndered to
limit the use of phase control for heatlng regulation:— an

; “application for which zero voltage switching is eminently
‘suitable — but for light dimming, zero voltage switching
-cannot be used.

Nevertheless, that radio frequency interference from

. phase control and other . systems- is. being taken ' very

seriously indeed, is shown by the draft documents released
for-public review by the Australian Standards Assocnat:on
in February of this year.

)

“These documents —| ‘Numbers 1693-1696 proposew

standards ‘for -measurement and limits -of rfi. Document

. 1696 in - particular, proposes electromagriétic interference
“limits-and measurements for semiconductor control devices.

The limits laid down in these specifications could well be’ ;

" the basis of legislation, and authorities such-as the PMG,

ABC, DCA and electricity supply. authorities-may be given

and New Zealand).

“ The limits of interference 'ae Iaid down in SAA ‘1‘69>6'are[" ;
‘ detalled in Tables 1and 2. EE ‘ s
‘ ELECTRONICS TODAY —NOVEMBER 1971

.powers of enforcement (as have similar-bodies in the US :



7 Two limits are specified. One limit concerns the radio
“ frequency voltage fed back into the mains supply, and the
" second, ‘and -less onerous- limit, i concerns the - radio
frequency voltage across the load terminals. (The second

*~imit 'is necessary because in many cases the load will be

remote from the control unit, and severe interference may
" be caused by direct radiation from the load supply feads).
A surprisingly large - amount of rfi_is  generated by
unsuppressed phase- control devices. A small (500 VA) light
- dimmer which is not suppressed at all may produce levels of
- ‘injected ‘interference in the radio broadcast band in excess
“of 100 ‘dB (referred to  the - internationally - accepted
- reférence level of 1-uV). In this casé 50 dB of suppression
‘would be required to make the dlmmer conform to the
- “SAA specification. o
Few - if any — domestic dtmmers sold today would meet
the proposed SAA specifications.’
Interference levels due to phase control of semiconductors
- falls off very rapidly ~with frequency and is of no
conseéquence in the TV or FM bands, in fact very little fi is
.generated above 3 MHz. Nevertheless dimmers and other
phase control devices* can cause severe interference with
radios and audio amplifier equipment. .’
This ‘was demonstrated {somewhat aromcally) to a very

large audience in Sydney recently —when during a public

- concert in support of an anti-pollution cause — a performer
~was -all but drowned out by rfi on the pubhc address
system.

|

[
-+

} SUPPLY VOLTAGE

i
A

1

I

|

!

!

|

—

TRIGGER PULSES

. CURRENTIN ,
RESISTIVE LOAD

FIG. TA g .
f;Flg 1a. Trlac d/mmer waveforms at hlgh conduc‘t/on angle
(hrgh I/ght level). .

i
1

. b suppLY
{ VOLTAGE

il

B AR
7
| . "
- (— | TRIGGER
A By [ ) lpun_ses
I [
C 9 |-
R | 1
A |-
ok ! |
1 ]~ !
i i
o ] .
1. 1 .
“CURRENT IN
V V RESISTIVE LOAD
> |
1
.

v
! .
]

FIG.1B ] : 1

Fig. 1b. Triac d/mmer waveforms at Iow conduct/on angle

{low light fevel),

The phase control method of power regulation’is shown in

Figs. 1a and 1b. As can be seen, a fmng pulse triggers the -

SCR or Triac into conduction at a time in the voltage half
cycle which may be externally varied, thus controlling the
average amount of power delivered to the load.

With a purely resistive load, such as an incandescent Iamp,k

the non-sinusoidal voltage applled to ‘the load causes a
non-sinusoidal current to flow in ‘the mains supply leads

and in the leads to the load. The non=inusoidal current |
produces voltage drops across the impedance of the supply’
. mains and -therefore causes interference voltages to appear

at the mains input of other equipment connected to the
same supply. The magnetic -field associated .with .these
currents may also induce fields in adjacent conductors; this
effect is known as conducted interference. An rf field is

also generated and this propagates .through .space in the -

normal manner inducing noise voltages .in radio antennas
etc. The maximum rfi is generated when the initial voltage

applied to the load is at its highest pomt i.e. at the 900

conductlon point.

'HOW RF11S PROPAGATED

Thus the energy associated with these radlo frequency

“currents and voltages may be propagated toa radlo recelver .

in four ways:
1. By direct radiation from the dtmmer and ItS assomated
wiring.

2. By conduction, from the dimmer along the mams wmngf -

and into the mains supply to the receiver.

Frequency

Frequency : R Limit

Purpose of
control Range MHz dB (uv) uv equnvalent
All types g :
of control 0.150MHz ‘ 72 . - 4000
falling linearly | falling tinearly
0. 150MHz to 0 49MHz from 72 to 54 | from 4000 to
o . .500uv
0.49MHz to 30MHz 54 500

“Table 1 — Limits for RFI injected into the mains.

S

Purpose of control : Limit ;

: : Range MHz | - dB (V) - MV equivalent
.Speed control of ~10.15 t0 0.2 70 - 3000
portable tools . 10.2 to 0.49 o 66 +.:2000 -

S 0.49t0 30 . o 7 500 -
“Genéral purpose , | o e e
control of domestic{0.15 to 0.49 66 2000
appliances and : )
‘lighting 0:49 to 30 54 7500 ©

© Table 2 — Limits for RFI appearing.at the idad terminals.

<
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3. By conduction along the mains wiring connected to the
: receiver and subsequent radlatlon to the aerial system of

the receiver.: ~
4. By radiation to, conduction along, and re- radlatlon from
~¢onductors, not directly connected to the dimmer but
closely coupled to it or its associated wiring.

Interference in. radio receivers
associated with propagation by the third method and may
best be alleviated by reducing the conducted interference.
Hence ‘the limits ‘as- per SAA Document 1696 specify
conducted interference only, and not radiated .interference.
‘But it should ‘be kept in mind that. a reduction of
conducted interference usually gives rise to-an increase in

radiated interference, and therefore the level of suppression

should not exceed that necessary to meet the specification.

METHODS OF REDUCING INTERFERENCE

Radio frequency interference is inherent in phase control
of SCRs or Triacs and can never be completely eliminated.
fn industrial -installations ‘where -expense is not such a
critical factor, steps can be taken to réduce the interference
to  negligible levels, but 'in -domestic - applications = an
economic compromise has.to be made and an acceptable
level of rfi in relation to-cost must be accepted if light
dimming is required.

The circuit of Fig. 2 is that of a typlcal domestlc light
‘dimmer.. The inductance L1 is a small iron-cored choke
{usually of about 100 uH) which limits the rate of rise of
load .current and hence reduces conducted rfi. Capacitor C1
provides a low impedance path around the dimmer circuits
“for the rfi components This capacntor is usually from 0.033
uF to 0.1 uF.

Some better quality dlmmers are also enclosed in an
aluminium case, which apart from acting as a-heat sink for
* the 'SCRs "or Trnac provides electrostatic shielding thus
limiting rfi radiated directly from the dimmer itself. t

Whilst this degree of suppression may be adequate for
most -applications, still further suppression -will almost
certainly be required to enable equipment to comply with
_the proposed SAA specifications, particularly at the fow
frequency end of the radio broadcast band. :

To achieve the required levels, an additional capamtor’
‘would need to be mounted — probably extemally —"in.

parallet with C1. The leads of this capacitor must be kept as

. short "as possible, as the self inductance of a capacitor is

mainly proportional to lead length. Long leads lower the

self resonant frequency and thus reduce the effectiveness of
the capacitor at high frequencies. {See Fig. 3).

Additional filtering by chokes or mtegral filter units will

further improve the level of suppression, but these would

not normally be required in most domestic applications.

“Fig. 2. Typical light dimmer circuits, fitted wrth rfi
suppression components {Ll and C1). . e
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is .most commonly;
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Fig. 3 The self inductance of a capacltor is mainty dependent on
{ead length. For best suppression at high frequencies, the length of
the leads should be kept to a minimum. -
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Fig. 4. How to filter the mains mput to a radio rece/ver T j

or other sensitive electronic equipment.
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0.1uF 250v
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Fig. 5.°A bypass capacitor fitted between active ahd
neutral provides a low impedance path for the rfi.

ADDITIONAL METHO S

Other steps may be taken to reduce the effect of rfi on
radio and other equipment. These include:
1. Use an external aerial with a shielded lead-in cable.
2. Fitter the mains input to any affected equipment. The

equipment should be well earthed and 250 V ac working . ;

capacitors fitted to —

{a) active to earth, and neutral to earth — each 0,0047 .

uF. t

(b) active to neutral — 0.1 uF. ; ' ‘A
{Note that SAA safety regulations prohibit the use of -
larger capacitors than those quoted above.) :
Small filter chokes each of approximately 100 uH i

" may be installed in the dctive and neutral lines. .
3. Wherever possible both active and neutral leads to the
.- -dimmed circuit should be run in close proximity. If
possible the neutral should also bé brought downto a
linking terminal on |the dimmer (Fig. 5). This latter :
procedure will reduce radiation from the main leads, as

: the ' opposing currenTs in “active and neutral tend to

" ELECTRONICS TODAY — NOVEMBER 1971
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: Flg 6a. Noise generat/on froma typ/cal unsh/elded fluorescent //ght
f/tt/ng

L cancel out. If this is dOne a bypass capacitor ‘may be

fitted between active and neutral. This capacitor will

: provide a low impedance path for the rf back to neutral..
Leads  should be kept as short as possible and .the
maximum vaIue of the capacitor should not exceed 0.1
uF.

4. The installation of the dimmer in -a metal wall box W|||
reduce direct radiation from the dimmer itself. The wall

-~ box will provide scréening even if it cannot be earthed..

5. Installation of all dimmer supply and Joad wiring in

' screwed, earthed metal conduit will eliminate radiated

rfi from these cables. This would of course only be

: economically feasible in new installations. _

' B. Wiring associated with sensitive electronic equment,,
‘such “as sound systems, - TV or radio antennae, pH
meters, digital computers, etc. must be kept well clear of
dimmer wiring. Where such wiring must cross dimmer
wiring it should do so at right angles to eliminate
inductive pickup.

As many as possible of these precautlons should be taken
during the initia! installation :as it is costly, and sometimes

"-difficult, to make ~the necessary modlflcatlons after

_installation has been completed ' “

: INCANDESCENT LAMPS - i
With' ‘an /incandescent load, the load current ‘will be in
- phase with, and proportional ‘to, the non-sinusoidal output
voltage from the dimmer. This is because an incandescent
lamp s an almost purely resistive load, and thus the rapid

ELECTRONICS TODAY — NOVEMBER 1971
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Fig. 6b. Radiated hoise génerated by a typical fluorescent light
fitting fitted with rfi shielding. (The unbroken line /nd/cates the
radiation levels laid down by MIL 16910A) : -

FREQUENCY = mHz

fig. 6c. Conducted noise generated by light fitting shown, in Fig. 6b.
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rise of current” in the dimmer waveform will produce
considerable rfi. The small chokes commonly incorporated

~within dorhestic dimmers limit the rise time to some extent,

but in the case of industrial dimmers of "higher power
outputs, further suppression is required.

“.High quality industrial dimmers incorporate iron-cored

chokes of several millihenries. These chokes, which are
wired in series with the output lines, ensure that the current

- rise time at the 90° conduction point-is not less than 200
microseconds. :
trailing leads “may ‘come close  to  microphone cables,

In extreme cases, such as TV studios where

additional -chokes may be necessaly to iengthen ‘the rise

“time to one millisecond. -

Further precautions are necessary ‘on hlgh power dimmers -
and ‘other phase control systems to reduce the rfi injected
~‘back into the mains. This is usually achieved by a line filter

{which erI be described later in this art:c!e)

FLUORESCENT LAMPS

Fluorescent lamps invariably have a large mductance {in"

Sy 37
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the form of a ballast’ choke) wured in series.. The |amp ;
.current i$ therefore largely sinusoidal and because of this,

additional chokes are not required.

Nevertheless, precautions must still be taken to prevent rf| :

being m]ected back into the mains, and the capamtor shown
as'C1 in Fig. 2 will still be required.

- Apart from this, like all discharge lamps, fluorescent tubes ’

are themselves sources of rfi. The majority of these lamps
generate ‘only a relatively low level of rfi, and this is readily

suppressed {(Figs. 6a, 6b, 6¢). Buta small percentage of
famps produce strong interference — this is believed to be
~due to a condition of the emissive cathodes of the lamps. It

is very erratic in its incidence, but in general a lamp will

show a marked increase in interference dunng the last few

hours of its life. .
A 0.02 uF capacitor is usually fltted within the starter

‘switch to reduce. rfi, but this may need supplementing by

additional capacitors {as shown in Fig. 7. ) if.a h|gher degree
of suppression is required.

For really critical applications, su¢h as satelllte trackmg
stations, it may be necessary to cover each fluorescent with

“a diffuser having a built in rf screen. The screen should

consist of a grid of metallic strips (about %’ mesh) printed
on the rear surface.

LINE FILTERS -

As stated prevnously, industrial phase controi equipment

rhay need rf filters at the line input to prevent injection of
tfi back into the mains. The circuit of a suitable filter is

shown in Fig. 8.

The inductors shown in F|g 8 suppress assymetrlcal noise

currents flowmg down each “lead. These inductors are
wound — in magnetic opposition — on opposvce legs of a
square ferrite core and are thus effectively in parallel with
noise currents - {which “are symetric) but in series with
assymetric currents. And so, if the coupling is near unity at

‘the supply frequency, the effective inductance is near zero,

but as the coupling is looser at rf frequencies, these latter

" frequencies experience a large ‘effective inductance. Thus,

CURINCER T s R

Fig. 9 Rfi may be measured by instruments s:mllar to th/s Smger Model NF 105A NOISL and Field lntenszty Meter.
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supply frequency, but h|g rejection of rf voltages.
The three capamtors in| the filter are usually const{“ucted

over the broadcast band
SAA requirements.

MEASURING RFI

Interference levels are

— such as that shown|in" Fig. 9. The instruments 'are
essentially superheterodyne radio receivers-with accurately
controlled bandwidth.| They . incorporate - a detector
metering system calibrated in terms of the rms value of a

. sinewave. They are in effect, tunable voltmeters. N
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REDUCE TAPE NOISE 5
wsmie Y .
 KELLAR I{DB1 D €| EEEY SYSTEM | ®©

HOWITWORKS

1. Music. Music is made of sounds of different : N 1. What the Dolby System does tirst. Before the
loudness separated by intervals of silence. Loud - “recording is made, the Dolby System "listens” to
and soft sounds aré here shown as long and short L the music to find the places where a listener
fines. The music represented by this diagram S might later be able to hear the noise of the tape.
starts loud and gradually becomes very quiet. E This happens mainly during the quietest parts of &
. . P the music. When it finds such a place. the system
‘ ‘ l ] ‘ ’ automatically increases the volume so that the

music is recorded louder than it would be
normally.

W

2. Nolse. Any recording tape. éven the best kind, 2:The Recording. in a Dolby System recording,
makes a constant hissing noise when played. ‘ L * the parts of the music which have been made

" At the very slow speeds and narrow track widths b jouder stand out clearly from the noise. Asa *
used in tape cassettes, tape noise is much more : : result, Dolby System recordings sound brilliant
noticeable than it is in professionat tape ' and unusually clear even when played back
recordings. although even there it is a problem. . without the special Dolby System circuit.

3. Music and Noise. When a tape recording is : 3. What the Dolby System does during playback. -
played. the noise of the tape conceals the Lo When the tapes are played on a high-fidelity tape
quietest musical sounds and fills the silence when recorder equipped with the Dolby System circuit, .. = -
no sound should be heard at all. Only when the the loudness is automatically reduced in all of the
music is foud is the noise not usually heard; . ptaces at which it was increased before recording.
however, tape noise is so ditferent from musical This restores the music to its original loudness B
sounds that it sumetimes can be heard even then. i '] . again. At the same time, the noise which has been

. mixed with the music is reduced in loudness by

l | the same amount — usually enough to make it
l inaudible.

DOLBY isa trademark of Dolby Laborator/es inc.

REDUGE RECORD WEAR

- THE MOST EXPENSIVE COST IN ANY HI-FI SYSTEM
CINSTALL e TURNTABLES — CARTRIDGES

THE ULTIMATE IN PRECISION AND QUALITY FROM
WEST GERMANY. NOW ELAC HAS 4 MIRACORD
AUTOMATIC TURNTABLES . AVAILABLE. MODELS

S LA 770H — 50H — 630 — 610. FULL RANGE OF HIGH
sy /’” 468 FIDELITY MAGNETIC CARTRIDGES OF UNSUR- :
PASSED QUALITY. T

; CUT OUT AND POST FOR A FREE BROCHURE

l""_""""'"-"""""""'""'"""""'""""I

"" MAGNA T[I:IIIIIIIHII:S AUST. I'Il

PO BOX 314, CROWS NEST, 2065. NSW.

Please send mformatlon on - -
i | E] KELLAR DOLBY SYSTEM [:] ELAC TURNTABLES & CARTRIDGES




. Proven reliability/long
*Jerm stability/long life
and guaranteed
qudility appearance...

. chdracteristics that ensure

- PLESSEY
RESIN DIPPED
TANTALUM
(APACITORS

provide lasting
service of the
ghestprofessional
stfandard.

Plessey Series 54 tantalums are
particulary suitable for printed circuit
‘board design application in both
professional and domestic electronic
equipment. Conventional solid

Afantalum technology is employedin -

their manufacture, with fantalum
oxide dielectric and sintered anode
construction. They are available in
four different case sizes.

Temperature Range Continuous
operationatratedvoltage from —55°C
to +85°C

RatedVoltage 3,6.3,10,16,25and 35

~Capacitance Range 0.1uF to 1004F
..Capacitance Tolerance *20%

Humidity Grade H5 as specified in

- DEF5011

Power Factor 0.2 maximum af 120 Hz

. Leakage Current 0.05UAMUFY or 2UA
- whichever is greafer

PLESSEY ;@
~Ducon ,
' P.O. Box 2Villawood NS W. 2163 720133
“““Melbourne 42 3921 Brishane 217444

-+ Adelaide 76 3434 Perth 214824
“Auckland (N.Z.) 78509

Descriptive: fiterature is available on
request to the Professional Components
Department.

i
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Electromcs in

Education

: single . Hewlett-Packard

computer now -can be easily

i and economically ' converted

_into a “mini-timésharing system” for

simultaneous operation by up to eight
_users,

Multi-terminal ° capability can be
obtained merely by buying $10 worth
of software and adding more
terminals.

‘Schools, colleges and umversmes are
expected ““:to . be the  primary
beneficiaries of  two - new software
packages which make the conversion

<" possible. - The -systems are broadly
.useful, - but:should : be particularly
. helpful - to " educational institutions, ~

" where  computer equipment is often
limited .and ‘must be used by large
numbers of students.

The software was contributed to the
~Hewlett-Packard programme library by
Pacific  Union ~College ‘at --Angwin,
LCalifornia, ~ and":: Montana- . State

#University at Bozeman, Montana. Both

.- Systems allow users to programme the

“rcomputer in BASIC, an easilylearned,
conversational, " English-like - language.
" Depending upon which
package “is' used, ‘the number of
‘terminals desired and the core'memory

. capacity of the computer, a small-scale

" timeisharing system would cost only
10% to 15% of the price of full-scale
time-shared computer systems,

Both - - software ' - packages . are
compatible’. - with  Hewlett-Packard’s
Educational
provides programme entry by means
of marked cards. The new software

-, thus -allows several “users to interact

~with' the computer in a time-sharing
mode, .or with marked cards .for
‘high-volume input. ;
The' Pacific - Union .Collége system,
contributed to the HP software library

by Dowell Martz and -William Tyler,

can - _accommodate up -~ to eight
‘terminals. It operates with computer
memories
words. Since the PUC system occupies
about 6,000 words of core, an 8K:
system would be ‘necessary for four
users -and 'a 12K computer would be
required for eight terminals. /

The - Montana  State
package, contributed by K. B. Baker
-and J.'S. Shema, accommodates up to
four termmals L

~Minimum =

‘contributed

software

" TEACHER
‘ON
TAPE |

BASIC :System, “which

from. 8,192 to 32,768

_University ‘

It “is somewhat more powerful, since " -

the :8,000-word system performs

matrix - operations and does  system’

accounting to keep track of the time
each user spends running programmes.
hardware

of 'memory, a time-base
generator, - paper tape reader - and
teleprinter for the system operator.

additions -~ to the HP
_software ' library, the
multi-terminal BASIC pfogrammes are
fully documented and are assembled
or compiled by HP analysts. Updating
and - error
responsibilities of the contributors. '@

-

As new

/

: "merican education experts are .
, now . - favouring open-plan
systems, Schools are designed as -

‘one vast area with movable partitions
“to expand or contract each teaching .

section.: The institutional colours have

~been replaced by. bright, vivid patterns
. -and extensive areas of glass. The tradi-

tional -array of desks and chairs have
completely disappeared 'and jn their
place there . are attractive modern
chairs " and “tables. One teacher

desc‘ribed the new-style schools as .

“rather like having a group of students
in your living room”

“It's a rebirth of teachmg" says Ken
Garrett, principal -of another modern
school in San Bernardino, the North

Park Elementary School. “’"We do have

some problems - with .children’ who
come from homes with TV in every
room. They don’t want ‘to put too
much “into learning.. With the new
buddlng, we -are trymg to get the
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requirements -
_include an HP computer with 16,384
words

correction are the

“hopelessly behind.

‘children to be ‘more responsive to
learning patterns’’.

“-Indeed, . the new ‘system involves

more than just a new building. Even -
the - “teaching ~ methods ‘are

revolutionary. The pupils receive much’
of their knowledge from TV screens

-and tape recorders.

The children caneasily be dlvuded
into small groups according to their

intellectual ability and the speed at
' which they can absorb facts. This
. means that bright pupils’ never get

bored, and slower ones' are never left
‘Sometimes, of
course, traditional methods prove best

. with those who need a little personal -

coaxing .. from  the teacher. Blind

children can also be taught. at the

school instead of gomg to specnal ,
institutions.

Perhaps -this is a logical teaching

" method for the TV deneration! .. @
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something in : common - with

Leonardo da Vinci’s auto-gyro —

both were brilliant ideas, and ahead of

the fevel of technology requured for
‘their execution. - -

But unlike the 450 years requnred for

" Vinci's  auto-gyro, synchronous

detection has taken only a relatively

' SYNCHRONOUS detection had

short .timeé  to become -a practical -
concept.  Recent development of phase . -
“locked loop 1Cs has -made it a|| ,

possnb|e
It all began in the 19305 asa quest

for better audio frequency response -

than " the {then) = - newfangled

L superheterodyne could provide. (For -
Et whilst the early crystal 'sets had their -

Lo

falllngs, distorted reproductlon was
not one of them).
Then in March 1947, Dr, Tucker,Aa

résearch scientist with the British Post
“Office, " published  an article’ in
“'Electronic Engineering’ describing his
".“Synchrodyne’ receiver. {Fig. 1).

The  basic .‘Synchrodyne’ principie
was very simple — for AM reception a
highly stable local oscillator produced
a signal identical in frequency, and

“locked in'a specific phase relationship
with the incoming signal.
- The incoming signal, and the {ocally -

produced signal, were then - mixed

" together. The output from the mixer

then consisted only of the modulation

frequency that was superimposed on'

iR F, AMPLIFIER

“modulation . was

D Tucker's Synchrodyne’ comes of age

the original carrier, plus a nimber of,
unwanted .. components -+ that . were
removed by a low-pass filter followmg‘
the mixer.

The result? = Recovery of the

_modulation frequency directly, and

free| of the distortion introduced by

" conyentional superhet circuitry. There
‘were no IF transformers to impose /|
frequency limitations, and no detector = -

to introduce distortion. ‘The original
recovered ~ and
sep rated from the-carrier -frequency.
in‘a forr that was practically as pure
as the modulating signal. -

- The locking of the local oscillator to 'y

the incoming carrier was, of course, .
the vital part of the system. In the ;

< ' BALANCED MIXER— Bleb<AUDIO AMPLIFIER >

0000000000

CATHODE FOLLOWER
LOCK CONTROL | OSCILLATOR .
ig. 1. This is the ‘Synchrodyne’
tfm:ult developed by Dr. Tucker and
- first published in March 1947.
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CONDITIONED CONTROL

(ERROR) SIGNAL

A sinusoidal input signal is compared by the phase comparator with
the VCO output to produce an error voltage representing the phase
diffetence between these two signals. -The phase comparator output is
filtered, amplified, and applied as a control voltage to the VCO. The -
control ferror) voltage is used to move-the ‘VCO frequency in the
direction that reduces the phase difference between the input signal and
the VCO output. Thus, a corrective feedback loop is formed. When the
free-running * frequency  of the VCO is sufficiently close to the
‘frequency of the incoming signal, the VCO synchronizes or “locks”
with the input and tracks it over frequency deviations. When the PLL is
“locked”, it operates as a signal-tracking filter. For an FM input signal,
the low-frequency VCO control voltage (dc amplifier output) is the
demodulated output. Similarly, if the output is taken from the VCO,
the - PLL - operates as a frequency-selective signal conditioner. This
occurs ‘since the VCO output duplicates the frequency of the input
signal at a higher power fevel and at a greatly improved signal-to-noise
ratio. In addition, the PLL -can also function as a tuned frequency
divider or multiplier by /ockmg -on multiples or submu/t/p/es of the

input frequency

i

original ‘Synchrodyne’ this " locking
was - controlled by an  adjustable
injection of incoming signal to the
local :oscillator. Unfortunately, this
‘brute force’ method iwas a cause of
“instability, for with too little signal the
fock was unstable, whilst with too
much signal the local oscillator would
Jock on to the-side bands rather than
the carrier.

The real problem was that there was
no feedback loop to-control the local
oscillator — rather the principle was
one of ‘feed-forward’. ‘

Various ‘modifications were proposed
at the time to provide automatic gain
control for the ‘local oscillator, but
,their cost and complexity ‘were too
high, - and = so whilst ~the
“Synchrodyne’ principle - 'was - simple
enough, the methods of achieving it
were not,and the ‘Synchrodyne went
out of favour.
© But now  the development of ‘the

phase Iocked loop has brought it back

again.
“When used as an AM detector the
phase locked loop operates in a very
- similar ‘manner :to the ‘Synchrodyne’
- except - for -one . very . important
difference. And that is that the device
?enerates a feedback -signal which is

basic -

used to control the frequency of the

local oscillator. o

If at any time the frequency of the
locally  produced signal attempts to
drift away from the frequency of the
incoming _signal, . the  resultant
difference frequency is fed back to the
focal oscillator in the form of a control

- .voltage. This control voltage then acts

oscillator and the mcommg S|gnal, m
synchronization. -
The basic block schematic dlagram of °
one type of phase locked loop is
shown in Fig."2. This is the Signetic
Corporation’s type NE 561B. This
standard sized, 16 lead, dual-in-line IC
. contains a phase detector, a lew pass
filter, .a dc_amplifier and a voltage.

controlled oscillator. Given an output ~

stage and a few .capacitors ~and
“resistors, this IC contains “.all the
requitements to build a complete AM
- or FM radio. : ;
‘Figure 3 shows the Slgnetuc NE 5618
phase locked
synchronous - AM receiver. In this
‘mode of operation, the PLL locks on
the carrier, -and produces, at -the
voltage controlled oscillator output, a
reference signal at the same frequency
as the input carrier, but -without -
amplitude modulation. This reference
is ‘mixed with the ‘modulated AM
input.  The “output -of the mixer is
filtered to remove any remaining high -
‘frequency’ components, ' leaving “the -
demodulated audio information. The
external phase-shift network (normally
two - resistors  and - two * capacitors)
imparts a 90° phase shift to the input
signal of the PLL section so that the -
“voltage controlled oscillator ‘output
will be in phase {or 180° out of phase)
with the mcommg carrier.

“This' circuit may be tuned by elther
of - two -methods.  The" first,  more

‘conventional’ way is to use a variable

capacitor for C1. For broadcast band
- operation C1 should be variable from a

“minimum of 220 pF (1600 kHz) to a

maximum of 650 pF (550 kHz).
Another, and perhaps more elegant
way of tuning the receiver is to use a
- fixed capacitor for C1 (thé value of
which corresponds to the geometric
mean of the required frequency range
— probably about 450pF) and then to
inject current, wvia ‘a potentiometer,
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“at all times to maintain the local  into pin 6 of the IC. (Fig. 4). Varying -
ANTENNA - 23 0.1uF ‘ L
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loop .connected as a .
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the ' potentiometer will tune the

““receiver across the broadcast band over

arange of approximately 3: 1, -
. For satisfactory results, this receiver
must have good input sigrial stréngth.

1t “requires good antenna .and earth

“systems. The:signal strength, measured

- pPetween pin 9 and earth must be at

“least 100 uV.
. 'Full constructional ‘détails of a AM

-"phase :locked loop broadcast receiver .

and -audio -output stage, ~will ‘be

'pubhshed in' ELECTRONICS TODAY‘

; in‘the very near future. :

‘ FM DETECTlON

© . The phase locked loop is one of the
“simplest ways yet known, to make an

FM' receiver. ‘When the phase locked

~loop is locked on to an incoming FM

‘signal, the average dc level of the phase
detector .. output is~

- proportional
“frequency,-a‘nd hence the audio signal.

‘oscillator is
directly.
_proportional to the frequency of the

input sighal. As the input frequency
-‘changes with 'modulation,
‘output changes and thus causes the .

voltage controlled oscillator to'change

-frequency . and - thus remain -locked
“-onto the input signal. The dc output-

.changes - are - directly
<to -’ the . modulating

voltage

But there is one ‘snag ~:the current

- generation of phase locked loop - 1Cs
“run out of enthusiasm at 30 MHz, '
.-~ The circuit of a simple FM detector
“is shown in Fig. b. ‘ ,

:  The centre frequency of the vo|tage :
. ~~controlled oscillator is set by C1 = and
“ the graph shown in Fig: 6 shows the

correct value of .C1 for “frequencies

“between- 100 Hz and ‘30 MHz. Fine
. adjustment
“-achieved by injecting current into pin
6. Fig. 7 shows the percentage of -
frequency change for various values of
) currentmjectlon R
“nput 5|gna| level -should ‘be at least

120 uV.:- e

of ' this .~ frequency, is

Despite . its .. upper
limitations, the phase locked loop may
be used at VHF frequencies by using a

‘crystal controlled .converter between

the antenna and the rest of the circuit.

~ FREQUENCY MULTIPLICATION -

A phase locked loop may be used as

an excellent multiplier or divider.' o
~For use as a multiplier,” the centre

frequency of the voltage controlled
set’ to the required
harmonic of the input signal. With a

sinewave input the technique can be

o —
FMm N ot
N ! ; !
R1 R1 1
» B0 L - 5062
FRO T y . C2°

11

o~

| ‘Fig. 8 This circuit shows how the NE 5618 phase locked loop is used as an FM detector.
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© Fig. 7

“used to multiply by two, three, four or
five times the input frequency. The

output in -all cases W|Il be a square
w ve

v J a square wave mput is used any
out

put up to 15 MHz can be produced

~ from any multiple between twice and .

ten times the mput frequency

'FREQUENCY DIVISION

he phase locked 1oop .can also be

used as-a divider = but only for odd

s”dlbmu|tiples', i, 3,5,70r9. {fyou

need to divide by 2,4, 6 or 8 then the

technigue is not for you. - :
[For  most of us, what. the phase

- Jocked loop has to offer.is purer, less

diistorted
broadcasts,

.* reception of : radio
“but it has mahy other

. applications - in - fields “such ‘as:radio.
communications, -

space ,

telemetry, long range radar detection, -

frequency ‘synthésizers and amateur
R

‘radio-operation.
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- USTRALIA's  first
AWA -Rediffusion closed-circuit
television - system Cist i

operation . -at the ~ Trans-Australia

‘Airlines - ‘terminal- at - Melbourne’s
Tullamarine airport. :
Essential ~ data -

covering” aircraft

arrivals and departures, gate position,-’
flight details and control are fed into a

digital computer. _
This information is then channelled,

via a video converter, to 50 display ‘

units each of which is capable of being
used at any of 70 outlets located in
the 'terminal and in adjacent T.AA.
buildings.

Barbara Morgan of TAA

and control system.

’

This twin-rack assembly
includes the system

~"The hub of T.A.A. aircraft control is
the Port Co-ordination centre. From

here, an operator feeds information to
the system = and, ', working in
conjunction ~ with- Ramp Control,
ensures the smooth ‘turn-round of
aircraft,  allocation  .of
passenger and baggage movement,
" The 11-inch display monitors are
used for the disposal of aircraft arrival
and “departure control details for
T.A.A. staff use while most of the

'GRAHAMG. HALL
'1910-1971 ‘

operates the new' computer
controlled communications

" modulators and amplifiers.

seating,

24-inch ‘monitors are used in public
display areas.

The television network is backed-up
and complemented by a sophisticated
loud-speaking communication system,

a _public' address  ‘system —and a
pneumatic tube installation.

Before choosing AWA-Rediffusion, a
T.A.A. study team visited airports in
Europe and America where they
obtained ‘operational information of

the system at London airport. Y

The heart of the system is a
twin-rack = assembly which includes
modulators and amplifiers {capable of
carrying : colour - television -quality
signals) to feed the high frequency‘
wired network. .

More than two miles of cable feed
the 70 outlets at each of which a
choice of six television information
channiels may be selected.

~The - network " is .equipped . with
thirty-three  24-inch ‘and -seventeen
11-inch monitors. These are located in
the  main airport * terminal, - baggage
areas, crew, maintenance and catering
sections, passenger -lounges, bar -and
. ~buffet, “kiddies’ corner’ .and, nearly
~~half .a mile away, in the cargo centre.

The death occurred suddenly in London, on September 11th, of Graham George
Hall, at the age of 60 years. At the time of his death Mr. Hall was on a business
trip for his company Plessey Ducon Pty. Ltd. Mr. Hall suffered a moderately
severe heart attack -at his hotel on September 9 and died at Umversxty College
‘Hospital two days later.

‘Graham Hall was -educated at Royal Melbourne Technical College, where he
gained the Radio Engincering Diploma. He subsequently joined AWA as a
development engineer in 1936. Mr. Hall joined Tecnico in 1940 as components
engineer. He was responsible for the development and production of a wide range
of components, mcludmg capacitors, -resistors, and switches. During World War 1I
he was chief project engineer of the Company’s aircraft magneto division.

In 1954 he joined Ducon Condenser Ltd. as commercial applications enginéer. In
recent times he has been the manager of the Professional Components Division of
Plessey Ducon. -

Mr, Hall was a former pre51dent of the Institute of Radxo and -Electronics
- Engineers, had been 'a' member of the Institution’s Council since 1939 and
chairman of its Publications Board since 1953.

Graham Hall enjoyed a wide circle of friends within the electromcs mdustry He -
was a humanist with an innate sense of serving his fellows. : -
He is survived by his widow and a married daughter to whom ELECTRONICS
TODAY extends sincere condolcnces .y
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FIG. 23

: eed - switches can be ‘combined

k with solid-state” - ‘electronic
components to.provide extremely

free )

reliable .© and - maintenance
circuitry.

The low - operatmg current of the
-actuating . coil ~is” well ‘within “the
_collector current rating of practically
any . transistor - {and - most . dinear.:

integrated ' circuits). /Many

commonly used to open or close a

_‘relay ‘when-an external circuit is made’

ot broken. 1t is commonly -used in

simple burglar alarm installations.

*“In operation, the transistor is cut off :

X

v “simple -
practical - circuits can be constructed
<. using -a single transistor and a reed :
- swhitch. ' g
The circuit shown ' in Frg 23 is.

. by a short circuit across points ‘A’ and
"B’ {shown as dotted fines). Because

- operating " coil

de-energized — . is

the transistor is cut off, the reed relay
An - the transistor’s
collector circuit is not energlzed and
the relay contacts-are open.*™

“1f the short circuit. is removed from o

pomts ‘A’ ‘and ‘B’, -the ‘transistor -is
biased ‘on via the 15k resistor, the

relay .coil is energized and the reed
switch is closed. Current consumption’

of this circuit .— whilst-the relay is
Iess than one
milliamp. '

The circuit shown in -Fig. 24 has'a '
.- similar -function ‘to that of Fig. 23,
" except that the relay will close when a

v

: +12VJ-

FIG. 24

s refers.

Final article in this
- three-part series
“describes reed switch -

- applications. )

: ,+1‘2V 5

p '_ oV

'sthrt is placed across pomts ’A' and

:B .
It is often necessary to arrange for

. thi re|ay to remain closed even though

the - actuating - signal  is . only

-momentary. This can be done by using

an actuating coil containing two reed
s itches, and using one of the reed:

itches to short out the transistor the
moment the coﬂ is actuated — Fig. 26

very sénsitive circuit thiat can be
used ‘as a moisture sensing switch'is’

shown-in Fig. 26. This cwcu1t has a
‘g in‘of well over 25600,

he ‘relay will ¢lose whenever the

resistanice between points ‘A’ and ‘B’

f Ils below a few hundred thousand,
ohms. The 100k potentnometer is'nat . -
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FIG. 26

. an essential part of the: circuit, ‘but -

" may be included as a ‘sensitivity’
control. The current consumption of

.this circuit, ~when the -relay “is -

~de-energized, is less than‘ one
- micro-amp.

Anyof these curcmts (Flgs 23, 24
25, 26) may be combined with -the

Triac actuating circuit shown in Fig.”

27 and used to swntch very hlgh
current loads.

For example the monsture sensmg ‘
‘eiréuit shown in - Fig. .26 “"can . be

combined with “the - Triac switching
_¢ircuit to energize a large motor driven
pump.  ~If ..necessary, -three  reed
switches may be . combined in- one

energizing :coil to switch three Triacs -

in -a three phase -circuit. -Using ‘this
principle ‘loads of several hundred

‘Amps may ‘be switched without using‘

.a single contactor.
An unusual apphcatnon for a palr of
- reed switches is shown in Fig. 28.

240V ac.
| 16082
o— -
FlG. 27
RECEIVER .
£
RECEIVER
FIG. 28

. COMMON -

ANTENNA

This circuit can be used to switch a
common ~ antenna to either a
transmitter or receiver. As the capacity

between the contacts on the open reed -

is less than 0.2 pF, the system may be
used at very high frequency.

Time delays of up to 10 seconds can
be obtained using the simple circuit
shown in Fig. 29. The delay is adjusted

“by the 50k potentiometer. It is not

practicable to obtain longer delays
than 10 seconds by increasing the size
of the capacitor.

RESONANT REEDS

Resonant reed switches are basmally
similar in construction to normal reed
switches, except that one reed 'is
designed to. resonate mechanically

" when'its operating coil is energized at
a specific frequency. At all other

frequencies the reed will not move to

any extent.

As the reed only makes contact for a
portion: of .each cycle, it is usually

‘necessary - to -arrange for latching
i “-action, or for some form of storage or
“pulse lengthening circuit.

Resonant reed switches are used for a
variety of applications where response

Jis required only to one specific

frequency —  these include

‘communications, selective "signalling, .
telemetry,

data transmission,

frequency monitoring etc.

- Reed switches may also be used in

‘very - -sophisticated logic . circuits,
‘usually - in - applications where: their

immunity to noise causes them to be
chosen in ‘preference to the generally
cheaper solid-state components.

Fig. 30 shows a four-stage shift

‘register ~ ‘which  uses  reeds . as

magnetically latched devices in-simple

magnetic circuits. The information ‘in
-each stage-is stored as closed or open
switches, and the condition of each

stage is ‘transferred to the next as the
shift control is operated. Only a single
contact set. -is used . for -controi
purposes in each stage, as the state of a
stage is stored as a ‘capacitor charge

during ‘theshifting interval. However
.eéach ' stage as auxiliary switching

contacts for output purposes.
The basic principle of operation can
be considered as a series of latching

TRANSMITTER

.-BOBBIN

Fig. 28 Here reed relays are used to switch'a common antenna to either a receiver or
‘transmitter. As the capacitance between the reeds is less then 0. 2pF the arrangement

- may be used at very high frequency.
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relays. Momentarily closing the ‘set’
| contact energizes coil S1 ‘and closes -
“reed switches STG1. The associated =

bias ‘magnet latches these switches.
~closed, thus allowing the ‘set’ contact
" 10 be re-opened. The logic state of the
" first stage may now be shifted to the

second ‘stage by operating the shift

contacts in this sequence:

a. Closing contact A, thus charglng
capacitor C2.

b. Closmg B for a few mnlhseconds
and thus unlatching STG1 switches.

c¢.- Opening contacts A and B.

d. Immediately = and - ‘momentarily

closing contact C. Capacitor .C2:

how discharges through coil 25 via
contact “C. Switches STG2 now
close and  -are ' latched by the
associated, . bias - magnet.” The

switches associated with the second.

-'stage are now -closed and those of
the first stage are open.

Sequennal operation of the sh|ft

circuits - in  this manner moves - the

~closed or open logic state of the reed *

switches from each stage to the next

-stage in sequence..
Two additional sets of contacts are -

provided in each stage, one set may be
‘used to provide visual indication of the

logic state of the stage, the second set .

may - be used - to trigger particular
operations whenever required. - . . ;

Reed switches may also be’ used in’

many types of coding and decoding
systems. A simple ‘decimal to binary
encoder is shown in .Fig. 31 In this

“.circuit, the input is -from -a decimal

keyboard energizing reed relay coils,

*‘while the output is in four-bit binary.
-Single, double, and triple switch relays

are required for this application.

MERCURY WETTED cONTAcT
 RELAYS

The' mercury‘ wetted ‘contact relay
overcomes the problem -of :contact
bounce that us inherent i in the dry reed
switch. ‘

The . construction of the mercury
wetted switch .is shown in Fig. 32. ]
consists of a glass encapsulated :reed
which has one end immersed in a poo!

“of mercury. The other-end of the reed
.is capable of moving between two sets

of ‘stationary -contacts. The mercury

47
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flows up the reed by capillary action
and wets the surface of the fixed and
moving contacts. Thus a mercury to

. mercury contact is maintained wh||st
“the contacts are closed.

The resistance of mercury is very low
and contact to contact resistances of
mercury wetted switches rarely exceed

“ 60 ‘milliohms.. This-is somewhat less

than if the coritacts were permanently
‘soldered together! i

The mercury wetted switch may ‘be"
opened and closed in a similar fashion
“to'its dry reed counterpart. Operating
times are typically 10 milliseconds at

~normal coil current, falling to three -

milliseconds ~ at twice - the " normal
ampere-turn rating. The release time is
typically four mnlllseconds under any
'condmons
Apart from
carrying . capacity,

thelr “high -
‘mercury - wetted

~reeds have extremely long life since

contact erosion is eliminated.

The disadvantages of mercury wetted
reeds are poor resistance to shock and
vibration; and the need to mount the
reed vertically. .

' FUTURE DEVELOPMENTS

" A lot of developrient ‘work is .

currently  being = undertaken ~—
particularly toward the use of cladded
reed material. ’

Nickel-iron reeds combme optlmum

“'magnetic characteristics with’ t_he high
internal damping that is required to

.48

B - RESETCONTACT ’

~Fig. 30, This four-stage shift register uses rée'd relays.

Fig,-31. ‘Reed switch deci)ha/ binary encoder.

“minimize contact bounce;
“material
‘conductor, and -because of this, high

-undesirable

current

.u--f_f\

lll—

LR

o
Loy

but the
is by no  means  an

resistivity losses within the switch are
appreciable at high current loadings.
Cladding * ‘with - ‘gold = or-= copper
substantially ~reduces many -of the
characteristics of ~ the
nickel-iron - < reeds.” " This
reduces the effect of skin resistance -
which - can “be -appreciable -at high

cladding -

ideal

frequencies -= and if the cladding is"-

continued right -to -the ends of the

external lead-outs ‘= it - virtually

- :eliminates the thermal ‘emfs generated

when a copper -wire is soldered to a

nickel-iron reed in a conventlonal reed
switch. :

_‘Another problem currently bemgr
mves'ugated

is that of reed  switch

contacts failing to separate, especially’

after -they -have been held closed for
long periods at high temperatures. This
is caused by molecular migration and
the resultant metallic bond cannot be

broken by -the low separating force

available. ‘This ‘problem has not yet
been completely overcome but current
- .development is toward heat treatment
‘to produce a diffusion of gold into the

nickel-iron - base,
diffusion techniques.
Prices of reed switches are st|ll
decreasing, -and as -they ~become
cheaper, new markets are opening up.

and multi-layer

The motor industry in particular s -

- using reed switches in fuel |n;ect|on'
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" and ignition systems. The ;security
industry appreciate . the " reliable
maintenance-free  service that can ‘be
obtained. Machinery - manufacturers
arel beginning to use reed switches in
~applications - in" “which - adverse
environments ~ preclude. open swutch
contacts, ,

Flor what other type of switch can -
remain static for twenty years and-
then work perfectly the flrst time that
itis actuated? ®

LEADWIRES

NORMALLY Of
CONTACTS

D2

L+ ARMATURE

NORMALLY
CLOSED
CONTACTS .

MERCURY POOI

Fig. 32. Construction of a merciiry’
" wetzed reed switch.
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It is undoubtedly the best selli
speaker of-iis type in Austral

Make it a big sound—a good
sound-the sound of tomorrow,
- For that you need a big
‘loudspeaker with big .
performance. That’s the
Plessey 12U50 with 50 watts
RMS power handling. It will
handle any sound you can
make-truthfully.The sound you
‘make is the sound the people -
hear-only bigger. With the -
Plessey 12U50 you can let it
all come out—and be sure that
all the people hear.it all.
The 50 watt Plessey "12U50 is
well known on the sound scene.

hrgh reliability. Most leading grou

: Wan_t the technical detail
PLESSEY
‘Rola

" Plessey Rola Pty Limited - .
- The Boulevard Richmond Victoria 3121 -
fl‘glephone 42 3921 Telex 30383

Dlstributors
S.W. — General Accessories, Lawrence & Hanson P/L Martin De Launay Pty. Ltd Vic, == Lawrence & Hanson Pty. Ltd., General Accessories, Radio
- G,arts Pty. Ltd. QId. — General Accessones The Lawrence & Hanson Electrical Co. (Qld.) Ltd. 8.A.'— General Accessorrbs Gerard & Goodman Pty Ltd,

4

ELECTRONICS TODAY — NOVEMBER 1971

A. — Atkins Carlyle Ltd., General Accessones Tas. — W & G Genders Pty. Lid. Homecraﬂs. Tasmania. . : . . AR

ng
ia.

It is an excelient performer with

ps -

o 'use Plessey 12U50 speakers in
% 0 - theirsystems-why don’t you? -

s’7'

erte NOW tor;
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compones with rpse

| Pty. Li?nrggdn i *your complete

. - -
N.S.W. 2208, Phone: 50-0111 7oL\ THE COMPONENT DISION =}
74 Raglan St.. Preston. : (.th”nr 1RH INDUSTRIES LIMITED
Vic. 3072. Phane: 44.5021" ; :

REPRESENTATIVES e oo o ke o e e o o e i __...____.._-..-..__.1
Qld. K. H. Dore & Sons. Phone 21391
Panels 1,2, 4.5 6 7.10. 11, 14, 16 Please send me “catalogues on the products-indicated. .
SA. Collett & Cant Pty. Ltd. Phone 2319771 Panéls 1 16'16
W.A Simon Holman & Co. Pty. L.td. fhone 8 2271
i Panels 1to 16 R
Hob.. Tas."W. P. Martin Pty. Lid. Phone 34 26811 Panels 1 to 16
Ltaun.. Tas. W.P. Martin Pty. Ltd. Phone 22844
Panels 1ta 16 . : ;
Underhill & Day Co. Pty. Lid. Phone 702141 c MPANY ) 3 . ¥
Panels 3.8.9.12,13.15 L .
Total Etectronics. Phone 96 2891 O
Panels 3.8.9
Total Etectronics. Phone 4121635 ADDRESQ
Panels 3.8.9
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Neutron Radiography

By H'AR‘O‘LD BERGER/Senior Physicist, Argonne National Léborato‘ry)l, U.S.A. ' : I

A new tést‘ing technique using a source
‘of radioactive neutrons permits inside views
of object that would be impossible with x-rays

Fig. 1. This thérmal neutron radiograph shawmg wax cand/es in stee/ holders was taken

through a four-inch-thick lead-brick wall!

© 'THE world of electronics is be-
~‘coming -more and more aware of
. :the value of nondestructive testing.

X-ray,

- the normally used electrical tests.
- Neutron radiography supplies an
- additional capability to this arsenal
: of test methods; it should prove to

y oL
1

. infrared, -and ultrasonic
techniques have ~become useful’
diagnostic . tools that complement .

0
: ¥

be useful in a variety of inspection
applications. - -In: addition, . the

impact of neutron radiography on
electronics is significant because of -

the -use of .electron image devices,
accelerator neutron sources, and
various eléctronic techniques. There
should be an increasing awareness

of neutron radiography within the

field of efectronics. — Ed.

~ ELECTRONICS TODAY — NOVEMBER 1971

0O an 'x-radiograp’her, ~the
prospects of obtaining a good
" radiographic ‘image of a-column

~ of water in a lead pipe, an insulator

within -'a _metal .-connector, or  a

“‘rubber “O" ring in a metal valve are

very poor,

This is because the high x-ray energy
needed to- penetrate the metal goes
right through the water, insulator, or

‘fubber- with “minimum attenuation.

to get -a

“plastic, wax, i
or “ other liquids, even ‘when -

h

,The .--.x-radiograph
‘primarily, the lead with little, if any,
observable shadow of the wax. ,

But the recent emergence of neution

" radiography changes that situation.

Thermal . neutrons are
attenuated = by . several materials
containing “hydrogen, . lithium, ‘and
boron; hence such materials are almost
opague to such neutrons. On the other
hand, such materials as lead, bismuth,
and urahium are’ . practically
transparent . to - thermal - neutrons.
Therefore, it becomes a simple matter
picture of - common
hydrogen-containing ‘materials,; suchas
rubber, ‘wood, paper,

strongly

water,:
contained in a metal assembly.

As- an example, Fig. 1 shows . a
thermal-neutron - radiograph of wax
candles in steel holders, taken through

.a four-inch-thick . lead-brick wall. A
-good . -contrast -shadow
-simply . because

is .obtained
wax has a high
attenuation - for  thermal.  neutrons
whereas  the - lead is . essentially
transparent. .. Of = course, . for an

:x-radiograph -of the same object, the

attenuation: pattern would be reversed.
would = show,

An ‘|nterestmg comparison  of

* neutron and x-radiographs of a battery

is shown in" Fig. 2, and ‘several
differences _are apparent. ' A" ‘high
cornitrast is obtained on the neutron

- image of the plastic battery cap and

electrolyte /(upper photo). The x-ray
image, - on ‘the other hand, presents
high contrast of the upper metal
contact but the metal case tends to

“wreduce ‘the contrast of the internal

battery details.

These - examples ~of “neutron - and -
x-radiographs ‘illustrate’ some of the
possibilities - for ~:the -application -of
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~The
“radiographs have been produced by a

neution radiography. Let's consider
the technique and its applications in

_the electronics field.

"RADIATION

SGURCES ~ AND
DETECTORS LT
The methods :used 'to ' perform
neutron radiography are fairly simple.
The: object -is- placed in. .-.a
thermal-neutron beam -in front of an

“image detector, The neutron  beam

may be obtained from a nuclear
reactor, a radioactive neutron source,
or an accelerator. ) s
v highest - quality "~ neutron
reactor source because more neutrons
are -available in the thermal-energy-
range.” ‘More - neutrons mean that
collimation of the neutron beam can -
be tighter; therefore, the beam will be

““more nearly parallel and the resultant

images 'of thick objects will be sharper.

‘Better collimation in thermal-neutron -
radiography is comparable to reduced

focal spot size in x-radiography.

The collimation, that is the bringing
out of a beam of neutrons from a large
source, . is

thermal or _ low-energy neutrons.-
Fortunately, the fast neutrons emitted
from sources can be slowed to lower

- energies simply by surrounding the
source with- a moderator containing

light material, such as water, paraffin,
beryllium, or carbon. S
A diagram of a simple arrangement
for ‘an accelerator source ‘is shown in
Fig. 3. 1n the illustration, the ion beam
could be a deuteron beam, striking -a
52 '

: . necessary for
_thermal-neutron radiography because
there are no useful point sources of

Fig. 2. 'Radiographs
-:of battery using ther-
‘mal neutrons at top,

X-rays-at bottom.

plastic battery cap
at the top of the cell
and the electrolyte
mix within the cell .
in the top photo. The
x-ray photo shows
the metal casing.

tritiated target to produce neutrons byk

a relatively prolific and inexpensive
reaction. Alternately, the centre of the
moderator could contain a radioactive

neuitron .source, or even the core of a
nuclear reactor. The principle remains

the same.
Detectors

»

“.conjunction? -with - an

:Note high contrast of )

- ~ for ..thermal-neutron -
-‘radiography are usually commerciatly

- WATER-FREE CHANNEL

_Fig. 3. An arrangement psed to moderate {slow down) and
collimate (form parallel paths) neutrons for radiography.

The common

Several . scintillators . for
radiography = are = also
commercially available.

Prompt alpha emission is produced in :

the lithium or. - boron' . by

- thermal-neutron _capture; the “alpha -

particle stimulates ‘the phosphor -and

" the resultant light exposes the film.
“This technigue can produce ‘very fast
‘results..

Total thermal-neutron
exposyres as small as a few hundred
thousand = neutrons/cm?
useful images.

- Somewhat better quality radiographs
lare ‘no‘rmaily produced by the slower

techniques -~ with -gadolinium . foils.
Expostires -may be -about a hundred

‘times higher for the metal intensifier

method, but results are “normally
improved -in ‘terms- of less graininess

“.and - improved ‘image sharpness. The -

battery - neutron “radiograph that ‘is
shown| in Fig. 2, for example, is a

-good-guality radiograph obtained with
.a gadolinium foil. '

Amdn’g other -detectors for .neutron

‘radiography is a dynamic approach-in
-which| the neutron image is converted

to " light ‘and then - detected by a

LJEAD SCREEN

CARDBOARD BOX-
CONTAINING OBJECT,
FILM, ETC.

intensifying -
screens © dre
scintillators, or metal foils of

" produce

w



‘/’—-ZnS Ag+Li®F IN

SILICONE MATRIX

| APPENDAGE

“[~OUTPUT PHOSPHOR
SCREEN

Fig 4 Outline drawing of thermal neutron image-intensifier.

“television ‘camera. Intermediate light

amplification by either .a - light
-~ image-intensifier tube or an integrated
neutron image-intensifier . tube (see
Fig. - 4) permits
inexpensive = vidicon - camera.
cdommercially - available = neutron
image-intensifier tube optically
coupled to .a vidicon -camera - can
_provide thermal-neutron images with
incident mtensmes of ‘about " 10°
neutrons/cm? -second.  However, - for
dyriamic viewing ‘at TV frame rates,
one ‘needs -at least ten times this
magnitude ‘of neutron mtensnty for
‘good quality images.

The TV approach is ' attractive
because it ‘offers ‘the -possibility of
obtaining useful images of an object in
motion, and -also because it would
permit -rapid " neutron inspection . of
devices on a production line. Although
the TV .image has less contrast and
spatial resolution than the x-ray film
“'method, the basic’ information may
-suffice for many mspectlon problems.

Neutron radiography \is now being
used routinely for many inspection
- problems in the nuclear and aerospace
“industries. Radioactive materials -and

A

«-explosive - devices " account - for  the
_-major efforts in the: two industries,-
~.although 'a large variety -of ‘materials
and components ‘have been inspected

by neutronradiography. :
““In"the - electronics -area, neutron
‘radiography ‘'may prove to be useful
for observing plastics, rubber,
_insulators, ‘or fluids in various devices.
" As an example, consider the ob;ect
pictured in Fig. 5.

Here we have radiographs of a BNC
conriector. The x-radiograph at the left

shows the metal components, and the

"interior “insulators -are well displayed

the . use of an

other .

on the fieutron radiograph at the right.

Together the two radiographs provide -
a relatively complete inspection. The -

break in the‘insulation at the crossover
point, easily observed on the neutron
radiograph, could be a potential fallure
point,

This and other examples illustrate a
few specific areas in which neutron
radiography could be useful as an
inspection, process-control, or research
and - development tool. Additional
application possibilities are almost
unlimited.

HOW SAFE?

‘Neutron radiographic -

ELECTRONICS TODAY — NOVEMBER 1971

~detectors

application -
work presents no significant problem - -

from the point of view of radiation

hazard. Shielding of the neutron beam
can be accomplished with materials’

" . such as paraffin, plastic, or water. The

addition of a lead or similar shield for

the gamma radiation produced in these -

hydrogenous materials is often also
necessary. Shielding ‘with earth or
concrete blocks is very effective.

A radiation hazard unique to neutron
radiography ‘is ‘that of radioactivity
produced in the ‘objects or detectors
used in the neutron beam. There is

‘occasionally some activity produced in

radiographic samples, -a - fact ' easily
recognised - with the use .of a good
radiation’ survey: meter.. On’these
occasions it may be necessary to“allow

“objects to decay a few hours before

they: ~are = moved: ‘out: of . the
(adiation-controlled area. -

Although - there
radioactivity

is ~essentially ‘no

problem
described,
situations (such as an inspection of a

- radioactive object) ‘which call for a -
detection method in which film lis not -

exposed directly to the neutron beam.
In that case, foils of materials, such as

‘indium -or dysprosium, are .used to :

make a radioactive image later made
visible by -an autoradiograph. Such

‘foils “are primarily ‘emitters of beta.

radiation, easily shielded for handling
by a millimeter or so of aluminium.

Although there are some radiation !

hazard = problems with neutron
radiography, they can be handled in a
straightforward manner.” ®

Repr/’ntéd by afrangemént with
Electronic World, Aug. ‘71,

Fiq. 5. Radiographs of BNC connector taken at Los Alamos
Scientific Laboratory. Note the void in the insulation at right.
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. New electronic distance:
©-measuring instrument has
- direct readout over distances
up to 3000 metres.

- DISTANCE MEASURING INSTRUMENT
: _new low-cost instrument that uses an invisible beam
of infra-red light to measure distance- up to 3,000 -
: metres has been announced by Hewlett- Packard
\,Austraha o -
“Mr. Bill Thomas of HP Australla ‘told us that the HP
Mode! 3800B Distance Meter enables surveying crews to
_operate with: greater efficiency. “Any measurement may be
:made in less thar two minutes. As an' example of its
.-acéuracy, the Mode! 3800B can measure a distance of 3 000
- metres to within 25 millimetres,” Mr. Thomas said.
27 “The unit is designed primarily for .use ‘in surveying and
photogrammetric control. it can-also be used to detect and
‘. 'measure sway in large structures,
v The instrument measures the length of time it takes a
- 'beam of “infrared light to travel from the meter to a
- reflector and back. It converts "this -elapsed time into a .
distance - measurement, which is displayed directly in .
‘metres. The instrument’s unique method of modulating the -
light beam with four different frequencies eliminates any
measurement errors that might be caused by the movement
of heavy traffic or pedestrians through the light beam.
“Controls on the meter are marked with graphic symbols
and - colour-coded ~ to-.permit anyone . to~.operate the
instrument after'only a few minutes of instruction. . -
4, < The distance meter may be mounted on theodolites for
~zsimultaneous “anglé -~ and -distance readings for - such
. applications “as . radial " surveying. ‘The “meter can. also
~interchange " quickly and easily ‘with existing theodohtes
~without replumbing or recentremg ’
200 -~ The meter, together with its trlpod weights 7 71 kg. The
.. separate, portable power unit weighs 5.90 kg; including the
7 battery. An internal battery charger -is included, ‘and an
v external battery can also be used. All electronic circuitry is
"% -solid-state, ‘with -pre-aged -components. included 'in the
i power ‘unit is ‘a single-dial adjustment for envtronmentai

" correction.
2 Full details from Hewlett Packard - Austraha Pty Ltd
222 26 Weir St., Glen Iris, Vic. 3147, . SR °
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ms-rnol- TURNTABLE
VALUE!

J.H. TURNTABLE (comp]ete) , This outstanding turntable consisfs ofie =

“{A)J. H, TURNTABLE Belt drive, synchronous motor, unmeasurably
. : -~ small ‘rumble, wow and flutter of better than"
0.04%, - negligible . hum “radiation, ‘with 12"

diamefer of  platter.

(B) LUSTRE ST510D ARM A high precision universal arm), stylus pressure
is adjusted by calibrated counterweight. Oil
damped cueing lift is fitted.

(C) A.D.C. 220X Magnetic " cartridge. Tracking force 1% to 3

‘grams, extremely: linear and smooth frequency
response,

(D) INSTROL 45 STAND This aesthetically designed player stand - is_
: available in either oiled teak or walnut.

o) :
ALL THE ABOVE FOR ONLY $86.00 (Hinged perspex cover $10.50 extra)

DUAL TURNTABLE (complete) This outstanding turntable \ialuce/,consists of:—

{A) DUAL 1215 ' Automatic turntable. . Low-mass, - torsionally
: ; “rigid, . counter-balanced all metal tone-arm.
Continuously -variable stylus force 0.to 5.5 °
grams,  coupled with ‘anti-skate - adjustment,
Hydraulic Cue control. Pitch control, adjustable
over one semi-tone. Three speeds.

{B) A.D.C. 220X . Magnetic cartridge, extremely Imear and smooth
o frequency response

: {C) INSTROL 35 STAND This atfractive player stz;md is -available - in
'either oiled teak or walnut. -

Please send me the following turntable systems
. and/or perspex covers. These will be sent by road

transport - or passenger ‘rail,” freight payable on -

recelptof goods ~ .

at §

BEEFRSE BPRETED | -; s
waEg B e : at $
’ ! dad 1 enclose my money order/cheque for $........

91A YORK ST.,(hetween ng & Mar”ket Sts) 8 xsgggss
SYDNEY, N.S.W. 2000. Phone 29 4258 ' ~
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AFINE PRDDUCT
FROM
A NEW coMPANv

HE ' Advent Corporation was -
formed, in the USA, ‘about
eighteen months ago by a
number of engineers and marketing
people who had all' come ‘fromother
well-known manufacturers of hlgh
fidelity products. .

“The standard of ‘the new COm‘pany's
eng}ineering talent ‘is indicated by the

- fact ‘that théir President, Henry Kloss
_was previously President and a founder
of |Acoustical ‘Research. Many other

staff .- - members . have . . similarly

impressive backgrounds. L
Some of the new Advent products
may rightly be described as technical
products - incorporating “‘state -of -the
art/ .~ techniques. - The ‘Advent
Lo dspeaker, .on the other hand, ~
re the culmination of many years“

‘exéenence in designing ‘conventional’

acoustically suspended enclosures. In
ma‘ny ways it is similar to some of the

: A&R products. :
, p'llhls speaker ' is another bookshelf'

aker “that . is ' bigger -than any
bobkshelf we have yet seen. None the :
less, while the description “bookshelf
speaker’’ is a misnomer, the size of the
speaker is very -well suited to the"
average ‘modern home and far more

_likely 'to be acceptablé than some of
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" Potentiometer Range: __5.Q_dB Reclnﬁer__RMS____Lower Lim. Freq.: 20 Hz Wr.’ Speed: _3_].5__mm/sec Paper Speed:_3__mm/sec.

-~

YT L |

5 1N X r 9§ ¥

" Copentagen

]

LAE BAl

- -Rec. No.:

Date:30/9/71

Sign.:, 0
i

10 20 Mz 50

QP 1124 - Multiply Frequency Scale by

. _the eight cubic feet units which were

the vogue some years ago.

Many companies have made speakers :

of same size as the Advent unit, but
with' wvery few - exceptions the
performance of these speakers has
been - deficient - in ~terms ‘of bass
performance.

The cabinet of the Advent speaker is.

rather plain and unpretentious with a
flush-mounted buff coloured grill
cloth.: The timber surround on .the
front is approximately 1%’ wide. The
speaker - box

is particularly well fitted and polished.
A ‘grey plastic beading separates the
grill cloth from the timber and appears
a little -out of place. The cabinet is a
fully sealed enclosure with a recessed
“terminal panel centrally located in the
“back - panel. The terminal panel ‘also
contains a three position toggle switch
for: adjusting the high frequency end

of the spectrum. The three positions

are ‘marked ' “extended”, '‘decrease”
and .~ ‘‘normal” and provide
* approximately 3 decibels boost or cut
around the normal performance.

The woofer is unusual in -that ‘its -

mounting frame is 11" diameter whilst
the cone is -only  7%"

100 200 _.500

“is - constructed = from
walnut veneered particle board, which -,

Normally = a .
" dimensions would have a coné having

diameter. -

1000 2000

Zero Level:

5000

10000 . 20000
(1612/2112)

40000 D- A B C Lir .
A B C Lin

‘

frame with these

an effective diameter. between 8%"

and 9”. The tweeter has-a 2" diameter _
cone “and “is ‘mounted proud “of the .
_front - -baffle fade.

The - crossover
frequency from' the woofer to the
tweeter is stated to be 1 kHz. o
~ 1t is interesting to look at the stated
aims of the Advent Corporation and
compare these with the end result.

* To -fit the = highest .category of
_loudspeaker quality with overall

performanceat least the equal —

every audible and useful respect — - ‘

of the most expenswe speakers
avallable

*x

*

*.

To do that at about half the avérage
cost -of the speakers now generally

~considered the best available. . :
To “be ‘small ‘enough, unobtrusive - .

“enough, and uncritical enough in
placement - to . fit gracefully - and
usefully into a home. ", :
To produce enough output at low
distortion . to permit listening to
music  at satisfyingly loud levelsin

-even the largest living room. o
To be driven comfortably by the - -

majority - of  good amplifiers and
receivers now . available, with a

- power margin -sufficient for ‘the

most -demanding. musical material.

* To sound convincing not only ‘on

" ELECTRONICS TODAY — NOVEMBER 1971
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THE ADVENT
LOUDSPEAKER

the best recordings but on the great
“majority of recordings of all kinds.
in developing the Advent
Loudspeaker, our initial interest was
-in -the category just below  the
“ultimate” in performance and a

long way below it in price — the

category - in which - most serious
listeners,
improvements -are - -not worth the
added cost decide 1o buy. We knew

that we could produce ‘a speaker

that would be both significantly -
significantly - - less -

better - and
expensive . than - the @ speakers
considered ‘the ‘best value -in that
category.  Our aim was to ‘do that
and establish - a new point- of
diminishing - returns- that ‘would be
closer to the hlghest level of speaker
performance. -

'HOW THEY PERFDRMED

The first tests to which we submitte'dk
the speakers ‘were a series of A-B type
tests - in - different - living

least twice -the selling price of ‘the
Advent units. These tests involved a

number of well known test records,
{(including the new J.B.L. PRO496 test
record which we would recommend be
bought by thosé people who either
‘want the best demonstration material
- or who, like us, find the musnc to be
‘pleasant) e

-The Advent Low-Freguency Driver
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believing - that = further -

there.

" rooms
compared against good speakers, of at

- good for such a low cost system and

" Our first impression was that there

was “an aimost -complete absence of

: colouration at the low frequency end

of the spectrum and that the bass was
possibly - lacking something, but -as
time went on and we proceeded with

our A-B testmg it-became clear that‘

this was not so..

1t was soon apparent that there was
also .an’ almost - complete

lack of

colouration ~in"the mid frequency

* region, and-whilst we were -expecting
“the dip in frequency response typical

of cheap speakers, it wasn't really

. The more we played music threiJghr

the speakers ‘the more we liked them.
We tried low power, medium power
and high power amplifiers and it was
noticeable that.valve amplifiers with a
damping factor of about 10 did not
show the speakers up as well as did
transistor
factors of over twenty five. Having

- decided that the speakers were above .
" average -in
--commenced laboratory testing.

subjective - testing, - -we

The measured - frequency ~re$f)onse
was .an - eye .opener ‘and with the

exception ‘of some of the J.B.L. and

A.R. systems was better than most
that ‘we  have tested. The lack .of

colouration as evidenced by peaks in .

response or drop-outs is ‘remarkably

>p0551by “better 'than

amplifiers ‘with  damping ..

The Advent High-Frequencyl Driver . =

S

any other g
two-sdeaker enclosure that we have

seen.

The |distortion characteristics were
particularly good, being 1% at 1000Hz
with 35 Watts input and 3% at 100Hz

" with 17 watts input. Dnspersmn is also

excellent.

The loverall mpressuon of the Advent ’
speaker is that it is an unusually good
low cost unit-and undoubtedly top of
its class in terms of value for money.

_The| :Advent
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“Cotporation “have -’
‘ach|e ed what they orlgmally set out’
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CASSETTE
RECORDER

This American cassette recorder has
- Dolby system built-in.

ELECTRONICS TODAY — NOVEMBER 1971 -

/ADVENT 201

‘manufacturers = are

 ADVENT

ARG MMBEACHIRETY .

PAUSE

HE Advent type 201 cassette

recorder " is “the first of the =~

second generation recorders that -
we have tested which incorporate a
Dolby ‘B’ system. As we explained in .
the last issue .of ELECTRONICS

. TODAY the Dolby ‘B’ system, or, asit =~
commonly = known, = the ..

is" more
Domestic- Dolby, . does - provide a

“significant reduction in high frequency -

tape noise, such as hiss, markedly
"improving the reproduction gquality.
The inclusion of .the Dolby ‘B"

system as an integral part of a recorder
is . now  regarded as an- . essential
inctusion - for ~ the best domestic
cassette - recorders.

‘experience ' the _time
alignment and -adjustment for :a

“separate Dolby ‘A’ system with a =

suitable recorder s  time consuming

and is often confusmg, especially to.
the novice. Our review of a Dolby - L

system - - in - the - last .issue -of -
ELECTRONIC TODAY discussed only ¢
some of these problems.

It is because of these problems that
the - majority —of ~the . American .
releasing - fully /-
“Dolbyised” machines. e
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The Advent 201 cassette recorder is

an unusual ‘machine in many . ways:
The ‘most striking difference between
it and other stereo .machines is :the.

provision of only one very large V.U.

meter instead of two. By providing a

- number of options’in switching, the

meter can -be fed with the record of
replay signal from either channel, or,
more importantly, from the channel

with" the -higher - signal level.  This
. feature -is . clever, and réally’
worthwhile. 1t -allows -the user ‘to set

‘the relative levels of channel ‘A and

channel -B by ‘adjusting the respective
' and then to set the
meter switch to “'higher of A or ‘B"
and maintain the desired record fevel
by the single “record level” knob. This
“record " level” knob ‘varies  each

“channel equally, thereby maintaining

60
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“the present relationship between A

and B determined by the .input level
control knobs.

-plastic
- .the edge. The V.U. meter is located in
the topl)left hand corner with a three

. The front panel of the recorder,
~-which
-sections), - is

s divided into two ‘distinct
rather -~ austere - -in
appearance. The top section-is a black
anel ‘with silver trim-around

digit tape counter immediately below

it -at the bottom. A sliding power
.~ - on/off switch is located at the bottom!

' on ‘the|right hand side. The aperture .
is centrally -

for the tape - cassette
located| at the bottom of this panel..

" The cassette is inserted angu|ar|y and
‘pushes home.

“The level “of 'the bottom section is’
stepped forming ‘two distinct panels
finished  with  brushed aluminium -
escutcl-feons The narrow upper sectlon
has the|following controls:~ .

a) input stereo or mono ‘select
itch’ ,
oise reduction on/off switch
ith ared bezel light -
© ¢) tape bias - sefection switch for
reguldr or Crz0. tape {also fltted
-- with'a'bezel light).

d) V.U. meter: switch wnth A, B or
igher of A or B positions;
located at the left hand end and
assette eject switch at the right
hand end. ~

“The lower panel which has a reverse -
downiwards - slope, .contams ,

- followjing controls:—

On the left hand side the * mput Ievel"

~control ‘knob, and in .the" centre, a

chroﬂe plated lever for fast forward or

T revers

The t ght hand Slde has a record push

button with bezel indicator pause lever -

with |ock position and separate play
and stop switches.

The!line inputs and outputs (Whlch
are RCA sockets), are sensibly located °

. -on arecessed panel in ‘the left hand
- side of the oiled timber base. This
-panel| also cpnt'ains a common output
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* fevél control knob, an 18 volt supply
socket, and the 400 Hz calibration

tone push button.
Other controls, - such as  bias
adjustment and Dolby .calibration

‘potentiometers, . are located - on the
rear. Adjustment procedures for these
controls, and recording and play ‘back

... procedures, are more than adequately

covered
manual. o

This -owner’s -manual covers ‘such
topics - as recording - and playback
instructions,. - - general " information,
special -adjustment . details - and a
trouble - shooting - chart.. The circuit
diagram is fixed to the bottom of the
-cabinet-but is not included in the hand
’book

in -the 20 page owner’s

.

1b3 W Hr 5 100 2005 fo6
Zots Lovel:

labels .
DOLBY SYSTEM — for fixing on

 @0a0s

BR800

1007 2006 .

The - Advent
complete with a roll of self-adhesive

recorder is supplied

which are marked - DCI
those cassettes .recorded with  the.
Dolby Noise-Reduction on. This is a
sensible feature that we hope will be

~followgd by other manufacturers.

recorder

In using -the we - were
impressed with the simplicity of
operation. In particular all of the

switches had very positive action and -

yeét required a very low switching
force. The record button in particular,
also had this feature, and was the most

< ‘positive we have seen on'any cassette’
recorder.

The common record level
knob used with the “higher of A or B"

ELECTRONICS TODAY = NOVEMBER 1971

*.when the “play”
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“recordings -
" normally assocnated with reel to reel

St

meter mode allowed us to make good :

* “irecordings without those -noticeable

ichanges in‘level which inevitably occur
.with the more common arrangement
‘of two meters and two level controls.
The only controt with which we had

to " get -accustomed, was the pause ° -

switch which could be “held on” or
‘could ‘be “locked on” by pushing to
the right. One feature which we found
intriguing was the power ‘on/off switch
which - automatically switched ‘‘on”
switch was pressed.

The measured performance of this
recorder 'is good, with a frequency
response slightly less than that claimed . -
by the manufacturers. Wow and flutter
{at . 0.2%) was exceptional for &
cassette machine. This is partly due to
the heavy flywheel which measured
approx:mately 4" in diameter by %"
wude : S

The harmonic distortion- figire was
not exceptional but was good enough.
There would not be any noticable
distortion on replay.

Channel separation was comparable
with many ree! to reel recorders and
better  than .most other cassette =
recorders, The noise reduction with
“Dolby ‘on” agreed ‘with .the figures
stated by  the ..manufacturers —and
proved to be a very worthwhile
addition. .
.This machine . is the first of the
second generation cassette recorders to -

-arrive on the Australian market. 1t" .
.considerably reduces the gap that used
- to exist-between the cassette recorder

and the reel to reel recorder. In
particular, the frequéncy response is’
better than that obtainable with many
reel to reel machines operating at 3%

i.p.s. and only just falls short of the
frequéncy response attainable at 7‘/2
i.p.s. on similar machines.

“Qverall the machine makes it possuble
for the  average - hi-fi enthusiast’ to -
record .and :play reasonable quality
without . -the problems -

tape recorders o

The Advent 201 supplied to us

for test was a standard American

machine wired for 120 Volts, 60
Hz. Our. frequency results have

been ‘mathematically scaled up -
'to allow for the reduction in

capstan speed.’

All - future models

sold in
Australia will be wired for our
standard 240 Volt 50 Hz supply.
It is 'understood that deliveries :
- will commerice in January 1972.
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~ These headphones offer
- top quality reproduction
~atafraction of the cost
- of loudspéakers having
- ‘similar performance. . S

50

Potentiometer Range:

" geadphones have been used for
. listening ~ to  electrohically

-lreproduced - sounds . since the
inception of electronics; yet they have

“never been widely accepted. The trend

has always been towards foudspeakers,
even if they :are . less acoustically
perfect and far less efficient.

To prowde an adequate Ilstemng
level using speakers requires
somewhere between 100 mW and 10

levels can be obtained from

headphones with power levels .of less’

than 1 mW.

A further advantage of headphones is

the .absence -of room  colourations.

k “'With loudspeakers, the sound that one

hears is' not “only determined by. the
loudspeaker, but -~ also by . the

+ furnishings in the room; the size of the

‘room, and even the number of peoplef

_in the room.
By contrast,

‘the performance of
headphones is determined by the two

capsules (the electrical to “acoustical
transducers), and ihe more or less
standard human ear canal.

Why then, is there so much resnstance A

to headphones? ,
The jusual reasons given include, the
‘weight -on :oné’s “head; the ‘cut:off’

/ feeling; the need to have a good seal

between the headphones and the ears;

“and  the difficulty in commumcatmg ,

Watts, depending on the efficiency of .-
the speaker. Subjectively comparable . ;
-.sound 4

with ather people.
The [Sennheiser ‘HD 414 headphones
have been designed to overcome most

- of these problems. They ‘weigh only 6

oz.. so light- in. fact, that they are

“unnoticed after about fifteen minutes

~use, and rather than sealing around the
-ear, . |Sennheiser -have  deliberately

“designed the HD 414 headphones to

give .an ‘open air’ feel. -They “have

. achieved this by using light opén-cell

- foam|sponge cushions,. thus a||owmg~
‘the ears to remain cool.

These foam  rubber cushlons
interpose a mere 3 dBloss of hearing -
to - the “outside’ world. Two -people,

¥
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~.occurs’ . with . more

each wearing headphones and listening
to ‘programme - material -at “similar
levels,  -can carry -‘on “a - normal
conversation over the programme. And

- while it may sound rather odd to

someone -~ not  listening” " to the
programme - material, ‘to . the - two

- individuals - concerned - it is Jquite

‘normal.
Another advantage of the absence of

sealing is that this allows people who .

normally wear glasses to listen through

“headphones . wcthout the " loss - of

low- frequency response that otherwise
conventional
headphones. :
MEASURING HEADPHONE
RESPONSE

A ‘major problem in: measuring the

performance of headphones is that .
they “are designed specifically to be "

clamped against the ear.
There are two ways of performmg

~these measurements: - the first -is" to

insert a small microphone into the ear
and then place the headphones over it.
The ~second - method is 'to ‘use an
‘artificial ear’. This'consists of cavities

“and capillaries that are designed to
“provide the same

~ acoustical
characteristics . as the -human - ear.

{Inside the *cavity 1s a ‘/z capacitor

microphone).
The disadvantage of the ﬁrst method
is"  that .~ the - smallest . precision

‘microphone available is 1/8" diameter,

and even though this is very small, it is
still large compared to the ear canal

~and would introduce some uncertamty
into the measurements.

. The artificial ear, by comparison, is

“‘completely " reliable :in" its operation
““{but cannot exactly replicate the

human -ear) — it is the basis upon
which international standards have
been laid down, and is the method
that we use for headphone tests.

A

 PERFORMED

HOW THE

The measured frequency response of

~"'the Sennheiser HD -414 is remarkably -
“flat, in fact, we have only measured
. one pair of headphones with a better

frequency ‘response, -and - they ‘were
considerably more expensive. .

An output level of 120 decibels can

be obtained before total harmonic

distortion exceeds 1%. As such a level .
+is . literally ~deafening, we ~would

consider this performance to be more
than adequate. ‘

The ~measured sensitivity. was 1.4
volts for -an acoustical output of 100
dB at 1-kHz. This level .can be easily
obtained from even the smallest power
amplifier designed to run conventional
8 ohm speakers. -

The input * impedance of the

headphones -is two thousand ohms. .

This .allows -them _to be connected
directly - across the normal 8 ohm
amplifier - output terminals, and vyet
still -obtain sufficient drive. -Note
however that whilst most transistor

ELECTRONICS TODAY NOVEMBER 1971

HEADPHONES

‘amplifiers may be used with no load

across the output {(and two thousand
ohms is practically no load), nearly all

valve amplifiers will require a dummy -
load = resister switched -across- the .’
~amplifier output- terminals whenever

the headphones are used alone.

Subjective tests on the Sennheiser
“‘HD-414 headphones produced very
favourable results, S

=-Of the six people whom we asked to"

try the Sennheiser headphones, ‘only
one was not convinced that they were
worth using. He “maintained that he

“could - not get wused .to . wearing
~headphones, and said that he-would

rather invest in better speakers, despite

their - 40:1 - price - differential. - The"

: general ‘reaction . was,. ‘however, an
expression .of surprise at the realistic
'reproduction of sound and the absence

of “the .more annoying aspects of

-wearing headphones.

These headphones‘ represent
particularly ‘good. value: for money

“when their exemplary performance is ...
“against - .even - the - best’
- - speaker systems available today. E 2

compared
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© SOANAR
.- SLIDE POTENTIOMETERS -
'Avatlable inAorC curves

e&’ﬂ

: ",S'mgle gangtype VSU CAK -2 meg
Dual gang'type VSG 10K -2 meg
. VSU 30mmTRAVEL @ & 75¢
J20VSU. 45mm TRAVEL-: - -90c¢
. °MSG “30mm TRAVEL : - $1.50 :
' VS8G .45mm TRAVEL:: ~$1.80:
" Chrame Knob T 20c¢ :
‘Black Kneb . -, 1 1Be

J oo - SYSTEM.No. 1
Sl (4 plece teak or walnut) G

i ‘ . NORMAL PRICES

’ ' 2 speakers $50.00
1 amplifier : £35.00 .
1 Record player : 4950 °

;813450

Specual price 1f you buy -
the entire system com-'
plete. . - Only  $99.00
| Save $35.00

e G T T | DE-35 SPEAKERS ~ DE-1AMPLIFIER | . DE RP-1 RECORD PLAYER
o MAXWELL ’ R 5 v Speaker : 6" Twin Cotie” - Power Output: 6 Watts Stereo * Turntable: 7°
~ Special low noise e - Power : SWatts T Freq. Resp. . :65-18, OOd Hz - Tone Arm: Counterbalanced

S . Cartridge Sapphlre
~high quality cassettes J

SYSTEM No. 3(6 plece téak or walnut)

C o B0=8100 DE- 3'? s”ﬁ‘“;f“f i 1amplifier  : 75.0C

' et Ay Power  : 10 watts AMS [fl Twuner 16500
C-90-8275 ey ower  : 10 watts ! . 1 Cassette Deck 115.0¢
C-120—=$360 oo . oY ' 1 | 1 Record player : 69.0

: : . B R i

- NORMAL PRICES
2 speakers : 2 70.00

¢ Special price if you buy*
the comiplete system

$209.00°

: 4 Save $‘IOO 00 : "

| sounp sa0203 . NER SHARP CASSETTE DECK  DE-#418 RECORD PLAYER
. Power otitput : 10 watts RMSxZ 550-“:00&“; Freq. Resp.: GARRARD: 2025TC -

S L Freq. Resp. : 56-20,000 Hz - - Cartridge  : Ceramic
'MAGNAVOX o EREE - - —
Speakers

:2X8 WR speakers : 19,00
2x3 TC Tweeter :1.9.00
1% Amp chassis -.: 59.00
1x Tuner chassis 2 45.0¢
1x Record player 49.00 00*

$181 00

. i . STEREO SYSTEM KIT No. 5 (No cabinets supplied) =~ NORMAL PRICE
3" Tweeter 3TC’ 4.25 L _— N S S : )

- 6" TwinCone . . 650
8" Twin Cone 8UR .~ -9.50
8" Deluxe - 830 '~

“ special price-if you buy
[ o : : g ; - L . o the complete system,
SPEAKERS AMPLIFIER CHASSIS ~  TUNER CHASSIS RECORD PLAYER ¢ oo o $169.00

2 x 8WR  Power output: 10'watts RMSx2 550-1600 KHz - | GARRARD: 2025T
2x3TC . Freq. Resp. :55-18.000Hz ' Cartndge : Ceramic * o

i S CAPSTAN
DEITRON - i : ~ Jlffy Plastic S : R R
Sockets e aui, Storage Cabinets - \GUEESEESE " = _DEPI‘TRUN

| T | (i ugs

“ 9.5 fim’ Chassis Jack
#/13.5 mm Chassis Jack
Phone Chassis Jack mono
hone Chassis Jack stereo g
2 pin Din Socket - ~Phone Plug
©23 pin Din Socket . . " - S ‘ ;. Stereo Phone Plug
5 pin Din Socket y g . s D e 2 pin Din Plug
RCA Chassis Socket” : ; - . s .3 pin Din Plug
'RCA Line Socket ; : JB 4A 4draws W, z%n H. 11/::0 5,/2" & S b 5 pin Din Plug
3 pin Din Line Socket -, i U $1.70 ea.tier - ~i v RCA Plug
5 pin Din Line Socket e ; JB 40 4draws W‘ Y 2,. D.5%" L w72 pin MeMurdo | Plug
2 pin McMurdo Socket ) ’ : ’ $2 50 ea, tler P 4 pin McMurdo Plug -
4 pin McMurdo Socket . " H . . ; 5 pin McMurdo Plug
5 pin McMurdo Socket JB-4D 2 draws W'5 2’ D.5% y ; . :
. by i . $2‘50 ea. tle?‘

) 5 mm Plug
ﬁ3 5 mm Plug




"~ SYSTEM No. 2 (5 piece teak or walnut)

PHODIS AMPLIFIER TUNER

NORMAL PRICES

i 2 speakers
' 1 amplifier

1 tuner

1 Record player :

: £ Special price if you buy
the complete system

S Save $70.00
DE-418 RECORD PLAYER

We BUY and SELL quality second-hand
ifi stereo equipment.

Fully equipped workshops avallable for
ervice on all brands of equipment.

All the systems listed below come COM-
PLETE with al! hook-up wires and in-
structions.

All Deitron systems are guaranteed for
SIX MONTHS !

All orders before end of 1971 frelghted
ANYWHERE in Australia FREE.

Easy TERMS available for H.P. arrange-
ments. ‘

Open all day on*"SATURDAYS.

: 70.00
: 69.00
: 65.00
65.00

$260.00

$199.99

EXPO
‘Stereo Headphones

1 Record player
$538.50 .

: - 89.50

e gy A

Special -price if you buy
the comiplete system

- $399.00
Save $140.00

DE-419 PLAYER
GARRARD: 40B
: Magnetic

C-200 TUNER AMP
Power output: 8 watts x 2
Tuning - : 550-1600 KHz Cartridge
Freq. Resp.  : 35-22,000 Hz .- -

DE-77F SPEAKERS
Speakers : 2x8" 1x3"
Power ;20 watts

DE-80 SPEAKERS ,
Speakers : 1x8” 1x3" -+ Power Output: 8 watts x 2 550-1600 kHz' GARRARD : 20257
Power : 10 watts RMS " Freq. Resp. :55- 18,000 Hz -Cartridge  : Ceramic o
E - SH 1500 with tweeter control 18 50 K
) SH-850& with slide volume 11,95 -
i ’ SH-850 . -9, 3
NORMAL PRICE . SYSTEM No. 4 SH-650 - 3ee
2 speakers ::145.00 (5 piece teak or walnut) © T
1 Amp-Tuner - = 115.00 i "
1 Tape deck - 189.00

7000D TAPE DECK
Freq. Resp.:

STEREO SYSTEM KIT No.6(No cabinets supplied)

SPEAKERS AMPLIFIER CHASSIS

Power output: 10 watts 550-1600 KHz

2x 8WR
Freq. Resp. 1 55-22,000 Hz

2x3TC Cartridge

A+R
-Battery Saver ‘ S T
~BCA07"
‘BC-108 -
‘BC-109
AC-126
ZEACA127
AC-128

2N 3054
2N 3055
2N 3646
2N 3638

. PS64 Bor9v 300mA (250
.. 'PS-82 6or9v :100mA 10.50 :
PS04 4%-12v-5A . 18.00

NORMAL PRICE

TUNER CHASSIS 'RECORD PLAYER . .
GARRARD: 40B o
: Mag

TRANSISTORS '
 .+ Diodes

-+ '560¢c
50c
60c
60c

»-70¢

“AC.127/1781.20

AC-187/188 1.50
1.50
1.70

- 50c
50c

ool
“Recording Tape

2x8 WR :19.00
2x3 TC Tweeter : :9.00 Potyester Guaranteed
1x Amp Chassis . : 69.00

%' 2400° 3.00

300’ 5

90 7" 1800° 350
70
7

600’
3”7 900

1x Tuner chassis : 45.00 R
69.00 - 3"

1x Record player:
. L 2400' 450
-$211.00 5 600" 1. ' 3600° 6.00
- 5" 1200" 2. 7" 4800 8.50
5" 1800° For any purchase of
5%" 800" 10 of any one type
5%"1200° we will supply 2
extra free of charge. ~

5

Special price if you buy
the complete system

$181.00
Save $30.00

WE STOCK
ALL KITSAND
COMPONENTS

USED IN
“ELECTRON cs TODAY
IDEK)IEITHS
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This unit is currently being evaluated

o movone oy . SIS YR T BN VO T

L

[

: - Sophisticated console has push-button route selector,

B

n Gérmany.

-

distanice indicators and Nixie tube route and directiJn read-outs.

“Ltd. A

~-small

ELECTRONIC

automatically tells ‘the “driver
which-way to turn, how fast to
travel, and what route to take to avoid
traffic, has been designed and
" developed in- Germany by ‘Siemens
limited version of the system is
currthly being evaluated in ‘Munich.

The ‘basic concept of the system:—
call “Autonav — is' the collection" of
“location and destination references of
all road traffic users within a city area
in one central control computer. And
'since the central computer knows “all
traffic references for all road users in

car navigation  system! that .

each jndividual vehicle during every’

-phase of its journey. ,

- ‘Before “beginning a tiip, ‘the driver
sets up a six-digit number, representing
his déstination, on a small switching

panel.| This number is-taken from the -

city - street -directory. As  with  a

" telephone - ‘number it contains . a

reference number ~and a

: Iocalitf

‘destination -address.  This destination

address nominates the Street section'to+

. which [the driver wants to travel.
- Whe |la

the driver moves off he can
start in any direction. The destination
numbler  is . then continually

transmitted along the whole route by a*
obile transmitter in the vehicle. -
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its area, it can then continously direct -
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. Induction

... The

“from - the present

NOW IT'S DIAL-YOUR-DESTINATION FOR CARS

loops —are buried . at
frequent ~ intervals ~along - all 'streets
within the controlled area, and these
loops are ‘connected to stationary
receiver/transmitters located - at - the

- ‘édge of the road. The instant that a car

traverses .a loop, - the destmatlon
address - that it is _transmitting
.recorded by  the associated

teceiver/transmitter and sent-via fand
line to the central computer. -
..computer accepts . the
destination number and establishes the
location of the receiving station from
which the destination number has
been received. The. computer .then
establishes the most favourable route
location - of " the
vehicle to the desired destination. "

In this way it is determined whether
the ~-vehicle - should - .travel straight
ahead, or turn left or right at the next

“intersection. . If  this .intersection has

“traffic lights, the computer will also
" calculate the speed at which the driver

must travel in order to encounter a
‘green signal. ‘

Fractions of a second after receipt of
the destination number, the computer

transmits the calculated  most
favourable route and vehicle speed.
This data is sent back to the same
receiving station and .inductive loop
that received and retransmitted the
earlier ‘information from the vehicle,
‘and is picked up by a sensor on the
rear of the vehicle. And even though
the vehicle might be travelling at 40 to
60 mph, the computer’s speed is so

fast that the vehicle will only have

travelled four or five feet

“in “the
intervening period. :

A vehicle mounted receiver now

projects a .direction arrow, and .an
indication® of optimum driving speed

_onto the windscreen directly ahead of '

the driver.
The driver now knows that for

optimum, arrival at his destination he"

must, for example, turn right at the
next intersection -and continue

- travelling at 35 mph,in order to pass
through the next five sets of traffic
lights whilst they are green.

" The driving instructions indicated by
the computer remain as described until
the . wehicle crosses the . next

~information loop, at which point the

whole process is repeated and the‘
information updated.

As the computer continuously knows
the location and destination of all
vehicles ‘within - the system, it can

_determine .the .optimum route for

every vehicle.

When the driver fmally reaches his
destination the central computer can -
direct the driver to the nearest vacant
parking spot.. ’

Technically there are no problems in

. putting the system into use, Siemens

admit that it would be costly —

“though ‘in comparison with -the extra

road utilisation -and safety it would -
almost - certainly be "a profitable

‘ investment.

The company c|a|ms that to install
the system  throughout = Western
Germany - would cost around five
billion  Australian- dollars —about
twice the Bonn Government's annual ‘
.budget for road construction. ,

There is, of course, one snag. If the

system can assist you in gettlng to -

where you’ want to go, it can equally
well - make a permanent record of
where you have been! .
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selector.

FOUR-PHASE auto-navigation < Stage One. Simply dial up
your street, area, suburb and even city code on the digital

STAGE TWO: Proceed onto the road. Your car passes
over a buried loop which flashes your coded destmat/on
to a central computer
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STAGE THREE: By the time your rear wheels reach the
~.same buried loop the computer has processed your route
and flashed the direction signal to your car’s receiver.
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STAGE FOUR: Route numbers and direction of next .
turn is flashed onto your visual read-out on the dash (or
projected onto the windscreen). Subsequent “buried
loops’’ give progressive route instructions.
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This simple light operated switch has

i

man y applications.

ci.
25uF 25V
- N

Fig. 1 — Circurt diaéram of complete unit. .

R2
10k

RLA.

Q1
2N3643

Fig. 1
when

his is an ideas project as much as

a‘constructional article.

Basically, the circuit shown in
will cause a relay to drop out

light falls

onto - the

light

dependent = resistor (LDR). ~Unlike

~most [circuits of this type this unit is
very sensitive but also guite stable.

. Thel circuit has many uses including -
turning on house or vehicle lights at
nightfall, acting as a light detector in"

-strong rooms, or with other types of

resistive - transducers,’ -acting -as  an
accurate temperature control system.
level ~at which ' the circuit
operal\es is set by potentiometer RV1.

The

- Resistor R4 -determines the level at

whicj “the -circuit reverts back to the
former state. This prevents annoying .

“flickering if the level sensed by the

LDR |changes  very slightly about the
set point. The value of R4 should be
determined by experiment =~ values
between 4.7k and 2 Megohms may be

required
appli&ation.

depending upon “the

i




' CONSTRUCTION

‘The simplest way to assemble the- n o
unit 'is* to ~mount all-“the major : 5 PARTS LIST ET304

components on tag strips .(as shown in
Fig. -2). Note that the integrated
circuit and transistor shown in Figure -
2 are drawn as seen from above.

If ‘the circuit is used with a light
dependent resistor, ‘this component
must - be shielded from any light
switched by the unit. If this is not transistor; 2N 3643, TT 3643 or similar,
done, the .unit--will continuously . : ; : light dependant resistor, Philips
switch the lights on and off.. ’ °2322-600-95001 or similar,

resistor, 10k, % Watt, 5% -

s T o
- resistor, % Watt — (see text)
2.2k, Y2 Watt, 5%
390 ohms . "
‘potentiometer, — (see text)
capacitor, 25UF, 25 Volts electrolytic
integrated circuit, UA 741C

A N als ) . _ diode — OA 91 or similar, ,

As §hovyn in Flg. 1 the relay coil is - : » relay single or double pole change-over—
energized when ‘the resistance of the ‘ approx 230 ohm coil, contact rating to
LDR is high (when it is dark). The = & = _ suit application.

opposite action may be obtained by *
reversing the posmons of the LDR R3
and RV1,

The unit may be operated either bya
12 - Volt ~battery, or by the simple
mains -power supply unit shown in Fig.
.3. If the mains supply is used, the 25

_MF capacitor shown as C1 .in F|g 1 e ol ' ‘. o

may be omitted. : ® Sl Intcgrated c;rcmt ICl is cnnnected o approxxmately when _the | sensor

R ' S . Y Schmitt trigger, ‘this is*.a - résistance is equal to. the ‘setting of

‘regeneratlve bistable  circuit whose: " the potentiometer. For this| reason:

[ooutput . state : depends on the ¢ the. value of  the potent ometer:

“o. amplitbde of ‘the input voitage Like' . should be greater than the value 01

-4l bistable ‘tircuits, the output lias . the Sensor at s maximum W()rkmg

~only two possible states, hlgh or low . resistance. If a light dependent

“,(or onand offy. i - resistor s used “4s a sensof RV] .

f HUW rr WDRKS

+ . The mput level af which’ the output' shiould ‘be around 100k, ’
<agoes high 18 different from - the input - The value of R4 depends uf;on the '
i level-at which the output goes Tow, apphcatlon Af a'large dlfferentlal in
220uF 25V - . This difference is used to eliminate operating points is required, the val
—_ © the effect of noise and small of R4 should be Jow (but never le
© yariations at ‘the’ mput termmals In: than 4.7k). I a small dlffere’ntlal st
-the -circuit’ shown ' here, this - required then values: up to : ,
E L dlfference i ad]ustab]e by altermg . "Megohms may beused.
L {SOLATING ; ST R4, : S8 For LDR operanon R4 shc d
TRANSFORMER : ’ : The Schmltt tngger mputls derived coabout 22K e
F:g. 3 = Power supply. : IR ORNS from the potential divider formed by . The output of the mtegrated‘if' 1

O ‘ <o the gensor- and  ithe potenttometer
B © 421 RVILThe pomt at which the Schmitt
PROJ cT o trigger  will ch:mge Sstate’ s

directly - coupled o’ an” K )
tes the

ir:mmstor that in turn opera

144 MHz. Dual Gonversmn Am Recelver Klt

: SPECIFICATIONS:"
Frequency coverage 144- 145 MHz. Sensmwty 0. 3 uV. for Limiter. SUpply voltage:' 9-16 \/olts; negative earth.’\ aricap ‘
_6dB. S + N/N..1st I.F.: 14.4 MHz.; 2nd 1.F.: 455 KHz. tuned VFO. Kit includes all Capacitors, Resistors, |.F’s, Pots,
Bandpass Filter at 455 KHz. Input lmpedance 50-70 Ohms. Switches and 14 Transistors. Front end uses TI1S88s; {.F,,
- Audio output: 1 watt r.m.s. into 8 ohms. Audio output © Pual Gate Mosfets. Complete with  Instructions and
impedance: 8 or 15 ohms. lncorporates BFO and Noise pre-drilled and etched Circuit Board :
R P R S Speclal Introductory Price $42.00 ~
New Products - e : Also available = - RV
% -watt “1.C. Audio ‘Amplifier Kit Complete with . ~Wind screen wiper Kit $6.85; Lamp Dlmmpr Kit
“instruction and etched circuit Board Kit $5.45. , - $7. 25.. o

SPECIAL: 115 watt 15 amp. 60 volt Silicon NPN Power TranSIstors $1 50 each o

Come and inspect the full range of equipment and components at”

© WAYNE COMMUNICATION ELECTRONICS
757 GLENFERRIE ROAD; HAWTHORN, VIC. 3122, — PHONE 81-2818
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Only Philips use it. For these reasons.
Superior quality Hi-Fi International stereo

systems are specifically designed to exceed the -
.demanding specifications of the internationally :
recognised standard of High Fidelity Reproduction

(DIN45500), together with Philips own high

standard of perfection born of vigorous research

~and development in electronics. - |

- Philips have long led the field internationally,
[in electronic and technical developments and

their experts intend to keep it that way.

Philips design, develop and manufacture-—and '

only fully qualified dealers handle Philips hi-fi

~systems. So, when you see the Hi-Fi International
- symbol on Phl|IpS stereo hi-fi systems, you'll know
, why Philips earned the right to use it.

HILIP

v

AVAILABLE AT: Nsw-Alhed Music Systems, 210 Clarence Street, SYDNEY,
Autel Systems Ply Ltd., 20 Pittwater Road, GLADESVILLE. Convoy interna-
tional Pty. Ltd., Cnr. Plunken & MacLean Streets ‘WOOLLOOMOOLOO. Magnetic

+.‘Sound Industries, 387 George Street, SYDNEY; 20 Macquarie Street, PARRA-

MATTA. Photo Hi-Fi, 367 Pitt Street, SYDNEY. Sheldons of Bondi, 157 Curlewis
Street, BONDI. W. Waters & Sons, Cnr. Crown & Station Streets, WOLLONGONG.
Vista Dist. Pty Ltd., 78 Roberts ‘Street, WICKHAM (NEWCASTLE), Len Buckley
Music Store, 120 Prince Street, GRAFTON. A.C.T.-J. B. Young Ltd., Giles Street,
KINGSTON. SOUTH AUSTRALIA-Radio Rentals Ltd., 77 Rundle :Street, ADEL-
AIDE. Challenge Recording Co., 6 Gays Arcade, ADELAIDE., QUEENSLAND-Myer
Queen Street ‘Store, Queen- Street, BRISBANE, and INDOOROOPILLY SHOP-

PINGTOWN. Packard ‘Bell Pty. . Ltd., Queen SQreet CITY, and 302 Wickham '
_Street, FORTITUDE VALLEY. Tel Alr Sales Pty Ltd., George Street CITY, and

38-13161 B P '

70
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1. RHA493/496/497/499 Ranging from 15 litre speaker

enclosures. 20w R.M.5. with 8” woofer and 1” tweeter;
 to 74 litre volume/40w R.M.S. fitted with 12” woofer,

4 x 5" mid range, 4 xJ1 » tweeter. All 8 ohm V.C.

2, N4500 4 track 3 head stereo tape deck. Mixing, duo- ,

- -play, multi-play and echo facilities.- Mono/stereo and -

- parallel playback. Before and off-tape monitoring. Sep’
channel mike controls. Electronic tape position selector.
7V2,8%, 17 speeds High S/N ratio. High stablllty
tape transport. Fast wind/rewind.

8. GA308 Hi-Fi turntable unit with tubular tone arm,
precise, stylus force adjustment and hydraulic lift.
2 speed, belt drive, slow running synchronous motor.
 Side thrust compens tion. Floating suspension.

~. 4. RH591 High power red all silicon transistor stereo
amplifier 2 x 20w R.M.S. cont. Frequency response
=+ 0.5'db 20-20,000 Hz. S/N 90 db. T.H.D. 0.15% (2 X
15 w). Rumble and two stage scratch filters. 2 position
contour. All-input selector.

5. RH590 Solid State|Stereo Amplifier. Music Power’
2 x 15w; 2 x 10w R.M.S. Freq Resp 20-20,000 Hz

*+ 1,5 db. S/N 80 db] Rumble and scratch filters.
Mono/stereo switch. Auto contour control. Separate
volume, balance, treble, bass. All-input selector

6. RH691 Super sensitive tunet. AM/FM Stereo Switch-
able AFC. Switchable A.M. band-width. 3 international
shortwave bands. »

INDOOROOPILLY SHOPPINGTOWN. McKinney Radié & Electrical Ply. Ltd., 501.3
Ruthven Street, TOOWOOMBA. Mills Electrical Service & TV Centre, Gondoon
Street, GLADSTONE. .Keers Radio Setvice, Adelaide Street, MARYBOROUGH.
Malvern- Star Stores Pty. Ltd., East| Street, ROCKHAMPTON. Woolworths ‘Big
W.* 344 Flinders: Street, TOWNSVILLE. Chandlers Pty. Lid., Lake Street,
CAIRNS. WESTERN AUSTRALIA-Albert’s TV & Hi-Fi Centre Pty Ltd.,~282 Hay
Street, EAST PERTH. A. D. Urquhart Pty. Ltd., 65 Market Street, FREMANTLE
Vox Adeon Nicholsons Pty. Ltd., 683 Hay Street PERTH. Musgroves Limited,
223 Murray Street, PERTH; 280 York Street, ALBANY; Marine Terrace, GERALD-
TON; 193 Hannan Street, KALGOORLIE; 130 Victotia Street, BUNBURY.

~VICTORIA-Philips 1industries leltéd Philips House, 252-262 Sturt ' Street,

STH.MELBOURNE. TASMANIA—PhIIIdsIndustnes Limited, 2AP|erce st., MOONAH
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7. GA202 Professional studio quality
turntable with unique electronic brain,
_ Electronic speed tacho controlled turntable
-drive. Photo-electric OFF switch. Complete
floating suspension. Very low wow,
rumble. Hydraulic-arm lift. Fully
compensated slde-thrust for all
arm positions.

ELECTRONICS TODAY = NOVEMBER 1971
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PNTIL recently, integrated circuits

Awere priced beyond the reach of
the ‘average enthusiast, and very
. few -constructional pro;ects specufled

=+ their use.

. ‘But -as with so ' many electronic
components, - -mass ‘production and
wide-spread -commercial _acceptance
~has resulted in quite dramatic price
:reductions, - and
.costing - twenty or -thirty dollars a

couple of years ‘ago, are now readily.

available for well under two dollars.
- Many cost less than a dollar.

From the enthusiast’s pomt of view
=this is a most exciting development for
‘it opens up . the possibility of
"constructing . far -more . -ambitious
projects than were previously feasible
using discrete. components, Many such
projects will soon be featured in this
\magazme

- But there is one minor drawback to .
“integrated circuits and this is that -

‘many of them require both positive
‘and - negative power supplies. These

‘supplies must also have a better level

. of line and load regulation than was
: prevuously necessary. ‘

. The power supply descnbed in thls

‘project has been designed specifically

for - this' purpose. 1t is intended for
‘both the serious enthusiast and the
“professional development engineer.

seen  from " the

As  may .be s
performance  is

specifications, - its

“equivalent to many commercially-built

‘units at many times the price.
The : unit ‘has two - outputs, one
~positive, and “one 'negative — each

. 'the - negative
'.,tracks the positive supply.

by . _current

integrated circuits -

\

)

separately adjustable from zero t0°20"
" Volts, or settable in such a way that
supply automatlcally )

CURRENT LIMITING

Both the unit, and your experimental
circuits, -are protected against damage
limiting

'ELECTRONICS TODAY — NOVEMBER 1971

networks

-incorporated within the ower,s‘upbly.

A ‘panel mounted switch is used to

‘select the maximum desired power at

either 190 mA or 1.80 |Amps. If this

. level is reached, the output voltage will
. «drop and current will be held at the
- selected limit.

N

For the professuonal usir of thns unit, ’

Fig. 3. Foil pattern of printed circuit board (full size).

73




‘_Ersl | o
W L'rlcom-:
5 CORE

‘The world’

- finest |
cored solder

Throughout the world in the :
electronics field, Ersin Multicore
-is the choice. The formation of
the five se arate cores of high
 quality flux ensures that the flux
- melts before the solder, wetting
“the surfaces, thus ensuring
hlgh quality, uniform joints.’

SPECIFICA ION APPROVALS
Multicore Sd)lder meets all appropriate
national specifications and is éxported
. 1o 63 countrjes throughout the world.
-Ersin Multicore is completely guaranteed.

t.,. Alexandria,  N.S.W. 2015.
- -"Also available at your parts suppliers.

. MULTICORE SOLDERS (AUST) PTY. LIMITED 43 Blrmmgham
Dlstrlbutors Greendale Engmeenng & Cables Pty Ltd. —in aII cap|tal cities.

- SIZES: 1/8 and 1/16" WIDTHS

Length: 100 ft. roll, 5 ft. card

IDEAL FOR PRO
e

TOTYPE AND PRODUCTION
)NSTRUCTION '

" USEFUL FOR WIRING REPAIRS

" * NO DRILLING *EAST  * NOMESS

eited peLition. Pres; down firmly ‘ ;
Wher used with Fplain board  drill

S Hrom the <CiriKit' Side. Pass through’ an P ~ . " Available from all leading Radio Houses'
i'component lead, bend over and cut i . )
i %o Jength. Solder in usual way.

When used with ‘punched” board
fay ‘strip between :vrows: of “holes,

pass ‘component  leads throlgh holes /- : B ! !
adjacent to: stnp bend the feads :
over “the - strig, cut ‘to Jength Jand . b

e Yol ane e IE 8 G870 BATESFORD ﬁm , CHADSTONE, VIC. 3148

drawing pin or scriber ‘prick 2 'hole : o
dn the CirKit' .in the nqum-d i st Te| phone 56-7231

position. R E : . e ’ ’
S G K steip fcan be bent ‘oe curveg' ! ‘ S
e 1 hat. M you fequire aw ; : ; E
| wied on sither or both sides of the - IR o MANUFACTURERS OF
i boa-d.  When joining two pieces o i ] 4 s o . .
s 0Cir-Kit® bend aver the end of the : ) i 5 RADIO AND
avu’iappmg strip sodtlnt d‘ m'edtal to it Ll e S . el ELECTR'CAL k
tal contact is made and solde i , - i
s vy ; | T \ ' EQUIPMENT AND
ekl ' A " COMPONENTS "™

Marketed by -

ST 7 'ELECTRONICS TODAY — NOVEMBER 1971




DUAI. POWER
SUPPLY

provision has been “made - for the
~'positive regulator to be externally

- programmed. - The 'necessary ~wiring

changes are shown in Fig. 2.

‘Due largely to the use of externally
-'mounted heatsinks, and the use:of
integrated circuits in the control and
voltage - reference ~ circuits, ' the
complete power supply unit |s quite
small and compact. Yet despite this,
the internal layout is spacious and all
major . components - are  readily
—accessible. - o

CONSTRUCTION |

Construction is- '~ ‘reasonably
_ Straightforward if work progresses in
“the correct manner. The unit may be
assembled on matrix board, but we

strongly recommend that the correct -

" printed circuit board be used. The foil
. pattern of the p.c. board is shown in
Fig. 3.

Assumlng that the pnnted cn’cunt
- "board is used, commence construction

F/g 4 How the components are mounted on the prin ted circuit: board ‘

Compare this with F/g 3.

by inserting the pc board pins into the

Fig. 5. Diodes - ‘positions numbered ‘on the board.
D7 --D4are - - These pins should be inserted with the
Z;"":;etge"" flange (if flanged) on the component .
ﬁ,fe,capacim,s_ side of the board. All external wiring

to and from the printed circuit board
~will be attached to these pins on the
foil pattern side of the board.

When - installing  the i mtegrated .
circuits ensure that they are orientated
correctly -before soIde-ring.l(Note that
Fig. 4 shows all components, including
integrated circuits, as seen from' the

- component side of the board.) ‘
, Small” heatsinks = are fitted -over

" transistors Q4 and Q8. Ensure that
these. do not contact lany - other
component by mounting them about
1/8” above other nearby components.

When * all . components have been
mounted on the board, recheck for
correct orientation and polarity.

F/g 6. This drawmg shows front pane/ wiring details. Wires A, B and C are interconnecting wires on the front panel W/re D goes to lhe common

of the filter capacitors.
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SUPPLY
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PAR?S LIST ET“OS » T
R1 - reslstor 330 ohm
R2 bt .
R3 - " 1.8k, 2%
‘R4 - " -5,6K, 2%
y R5 - voo2.2k
R6 - " 1.5k ¢
R7 -— 10K, 2%
R8: - 10K, 2% - N
R9 - "ok .
R10 - 1330 ohms
R11 - 7:330.0hms
R12 — 10k
R13 - " 10 ohms
R14 - " 10 ohms
R15 - 7 100 ohms
R16 - ro100 "
R17 - " 10 ..”
R18 - .10 "
R19 . " 0,47 ohms, 2 Wat‘t Asw2
R20 - 047 "
R21 = 1k
R22 — " odk o N
R23 - "ok ’
R24 - Yoolk
R25 - o1k
R26 - "k
R27 — ' 3k, 2% . ; ’
R28 - "k, 2% ! : - ; ; S
R29 -— " 1Kk, 2% < :
R30 -— "3k, 2%
R31 - ” 10k, 2%
R32 — T30k, 2%
(all resistors are 2 Watt % unless otherW|se
stated, The 2% resistors are Pye type TRS or
- equivalent)
C1 - capacitor, 2200 [JF 50 Volt Elna type RG ’
c2 -
C3 - v 25 [JF . 50 Volt Elna type RB
C4 —— " S (1] (TN
Cc5 —a 100 pF.
C6 — v 22 UF, 16 Volt tag tanta|um type :
c7 — ” N ”
c8 — ” 220 MF 50 Volt Elna type RB
cg e —— ”n ” (1] ” "
VD1 =~ D4 ~ - diodes type A15A or equwalent
Ds_Dlo — ” ” 111 91 ”
D11 —D12 — ron " EM401 "
ZD1 ; S— zener dnode type BZX70 CZ7 :
ZD2 — .
Ql — f{ransistor type TTBOO :
Q2 o " " "
Q3 — ” " TT801
Q4 - " o TT800 - ) d
- Q5 - " " 2N3055 s L
Q6 - " TT801
Q7 - " " 2MN3055
Q8 e M " L TT801
Q9 — " ” TT800
1C1 L integrated circult type UA 723C
ic2 -— " MA 741C
IC3 -— " b " UAT741C
iCa - " " ' MA 741C
: © 0 (all the above ICs are meta| can type) S
SW1 -~ miniature switch, double-pole changeover, .
' L 240 Volt, Pklessey C & K type 7201 or similar.
sw2 - — ” Ln ” " n " T
sw3 -~ " ” single pole changeover c'& K 7101
sw4a — "
SW5 — " " doubte pole changeover, C & K 7201
SWé6 -— "
Ti1 -— transformer A & R type PT 7554, 50 Voit,
. ocentre tapped 1.5 Amp.
RV1 — potentiometer, {inear, 10k, Plessey type E
: o or equivalent
RV2 — : " ” ” "N
Sundries -

TOS5 Heatsinks, 2 off, McMurdo TXBF 032 025 CB Power :
transistor heatsmks, 2 off, Mullard 35 DB 3C drilled to suit. Two
. trangistor covers, McMurdo 9151 09 01. Two anodised insulating
washers, McMurdo type 2210 01 01. One set of metalwork. One
front pariel, 240 Volt neon panel {ight, Three terminais. Two
\,,potentiometer knobs. One fuse holder for size 00 fuse, One 1 Amp
size 00 fuse, One. 3 core flex and piug. One cable clamp. One
.printed circuit board ET 014. Twenty two pc pins McMurdo type -
5737 54 08, Three grommets, Four rubber feet, Four %' spacers.
: 14/0076 connecting wrre (insulated) various screws, washers, nuts
1 etc.

Voltmeter - 25 Volts fsd, 212" square Ferrier type B 23 or .
 equivalent.

Ammeter — 750 mV fsd, lmA scated 1.5 Amps and 150 mA,
- . Ferrier type B34 or equivalent, (when ordering,

- specify that meters should be scaled for steel panels).

NoM mount the transformer and the

“ filter .- .capacitors onto" ‘the . chassis.
‘Locate diodes D1 — D4 on top of the

filter capacitors as shown in Fig. 5. ,
" The heatsinks must now be drilled to

transistors. Carefully remove any burrs

‘tak} the - two - 2N3055 output

from around the holes and then mount

,the'\i] transistors - preferably . using

McMurdo- type 2210-01-01 anodised
insulating washers.” If available; use-a
smear  -of  silicon: grease - between

FENEN

- transistors ‘and - the ‘heatsinks -~ this

will further improve heat transference.

. Finally, check insulation between the

frantistor and the heat sink, and then
fit the - McMurdo: type 9151-09-01

2 tran istar covers.

’O our prototype - unit biwe

Volt supply"’from ‘this circuit is also
used to supply poWer 1




constructed our front panel by

sandwiching a line drawing between

the chassis and a piece of smoked
perspex. - This provides = a very
“professional looking appearance. For
those who wish to do the same we
have reproduced this artwork full size
{on semi-gloss paper) on page 114 of

this issue. An even better finish can be -

: obtained by using an anodised
~aluminium panel, and these may be
- available from parts suppliers.
~-Having determined the method of
finishing the front panel, assemble all
the relevent components onto the
panel.

Wires should now be attached to the

pins on the underside of the printed

‘circuit board. Insulated 14/0076 wire

. with rear of base.

BASE 18 el CPOP. -+
COVER 18gstonl

Holes in cover end bese- -~
for self tappers.
note: rear of cover is flush
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‘wires -

DUAL POWER

SUPPLY

should be uséd for this purpose. Two'

wires should be attached to pins 9,12,

717 and 19, three wires attached 10 pins

11 and 17, and four wires attached to -

pin-4. All wires should be either colour:

coded or marked so that they may be

- ~clearly identified. .

The printed circuit board should now -
be mounted onto the chassis and the

loomed to their

destinations. ‘Note “that ‘one each of

“wires 11, 12,17 and 19, together with

wires 13 and 18 go‘to the back of the
uhit and to the heat sinks. Wires 1 and
2 go 1o the filter capacitors'and a wire
D comes - from the common ~of the

filter capacitors up to'the loom‘and to .
the’ common termunal on the front"

panel.

The front panel can how be wnred as v
- shown in Fig. 6,

The wires to the heat sink mounted
transistors - are " taken through the
grommetts provided, and the already

‘respective”

P
oW,

BASE ET105

©
s

©
“n

169 stee! (plated)

cge

;) P ? (R 4
2 i i Sy o g N 5 J‘
S R T : 3 "_
+ S GERE S
7,—2"%
63"
| B I T U S S B 1
I N e
SLEn e e

assembled heat sinks mounted into

position.

Complete all remaining’ wmng taking
care that all leads carrying 240 Volits
are adequately -insulated. ‘The mains
lead ‘must enter the case’ through .an

“insulating grommett and the lead must .

be securely anchored to the case. It is
‘not sufficient merely -to tie a knot in
the mains cord — this is a dangerous

© practice.
The supply should now be ready for’

- but before connecting to the
malns, recheck  all . point-to-point
wiring and all soldered connections.

One - point = that
commonly realised is that meters ‘are
calibrated specifically for one panel
material. ‘A meter  calibrated = for
mounting on a steel panel may be as

“much as 30% out if it is mounted on

an aluminium panel = and vice-versa.
We recommend that a steel chassis is

- used for this project — but if you
“decide to use ‘aluminium  notify the -
. ‘meter supplier accordingly. L J

may not “be

4%

totes B dia.— ONDIAGONAL'

T
¢ notch for ke

U

15

1 595" From umrev

| Output Voltage

-§ (voltage)

1 Ripple

SPECIFICATION = POWER SUPPLY -
ET 105

;020 Volts positive
~0 — 20 Volts negative
0—1.5 Amps

190 mA and 1.80 Amps

Output Current
Current Limiting
Meter Ranges - . .
(current) 150 mA and 1.5 Amps
25 Volts
better than'l mV for
15 Volt input voltage
change
less than 10 mV drop
from no-load to full-
load .
ifess than 2 mV peak
to peak :
7 m§l® de —~ 1.5 kHz
14 m§ @ — 3 kHz

56 m{l @ — 15 kHz

Line Regulation

Load ‘Regutation

Output Impedance

200 m§2 @ —100 kHz
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4 Haoles for seif Tappers
position — to suit base

0.

10!
DUAL POWER SUPPLY

3 HOLES 2

3HOLESZ"DIA! -

Q

@

™ 1HoLewpia.
€ “SHOLES{;"’DI;\‘

o 10 HOLES %" DIA.

0. '4’H0LE‘S;§’V’DIA; e ‘
o 2;SHOLES§”DIA.

* 4 HOLES FOR MOUNTING
COVER. £ WHIT TAP IN
'BA!\S/E PO¥ITION TO SUIT

i

- «'NOTE REAR OF COVER
<45 FLUSH WITH BASE

230
32 -

!
!

COVER ET105 DUAL POWER SUPPLY

18g steel

]

NOTE: The power supply is short
ircuit proof but shorts in excess of

B0 seconds should be avoided due to .

excess:ve power d:ss:pat/on in the :

Frans/stors
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If you want a Cartrldge...

“that will track at 0. 0001 gram that has a
frequency response of 1Hz to 100 OOOHz.
Stantonis not for you : : ‘

- If, however, you want a cartridge -~ - : t ‘
that tracks any record ever made

" that doesn’t mind a less than perfect (?) arm

- thatreproduces any frequency ever put on
- a record -
that gives you at least 50% Ionger stylus Ilfe
that is not at all susceptible to hum pickup -
that is smoother, cleaner and cheaper than-
any other comparable cartridge
Then Stanton 681EE is the only one for

~you
Do yourself a favour and hear one today.
Just to ' make it perfect, hear it with a
Mcintosh Amplifier and B & W Model 70

‘ . loudspeakers. g

:_3’.5-\-\wA'r'r: POWER AMPLIFIER

EX-STCJCK [Eazsa]

‘ : ‘ maximum ratings: (25°C)

- APPLICATION SN L Lot

" Monaural & Stereo Phonographs
Tape Players/Recorders

Intercoms
FM, AM & TV Receivers .

FEATURES -

Supply Vbltage

Staggered Lead Plastic Package

Output Current (peak) High Sensitivity

LOW COST

3.5 Watt rms Output, 10 Watt Peak

Movie Projectors
Servo Amplifiers

Package Dissipation (Tabs at 70°C)
{Derate 119C/W above 70°C)-

+ =550C to +1259C Operating Temp:

Usable Power from a Wide Range of

Power Supply Voltages and Load

ELECTRONICS ‘TODAY -~ NOVEMBER 1971

Op Amp Boosters ' impedances

-

The General Electric PA263 is a monolithic power amplifier designed to deliver 3.6 watts of contmuous
power to a 16-ohm load. It can, however, be operated from a wide variety of supply voltages and toad
impedances, thereby providing user versatility. :

The PA263 is housed in a specially designed power packaée having 8 leads pius two heat smk tabs. The
leads are staggered to allow proper printed circuit board design and external heat sinking can be readily !
attached to the tabs during the flow soldering of the PC board. K

AUSTRALIAN GENERAL ELECTRIC LTD

Q 103 YORK ST; SYDNEY. 2000. Ph. 298711

’ DISTRIBUTORS Watkin Wynne Pty. Ltd:; 32 Faicon St Crows Nest. Tel: 43-2107
. GEC-Elliott Automatlon Pty.:Ltd., Adelalde Tel: 232700 .
f ; " 'PB Components, Melbourne, Tel: 53-2766
.. .GEC-Elliott Automation Pty.Ltd., Brisbane, Tel: 32-0441 .
GEC Alliott Automation Pty. L.td., Sydney, Tel: 439-1922 _
‘GEC Elliott Automation Pty. Ltd., Melbourne, Tel: 42-3961
‘H, Rowe & Co. Pty. Ltd., Perth, Tel: 28-5444 SR
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"BRAND 5 is the professional

qualily tape, made in the U.S.A.

‘and selling now in Australia

 at less than HALF the PRICE

of other cassette tapes

e €60 - e C90 ¢ C120 . o
" other ‘brarids $3.50 other brands, $4.75 other brands $6.50

b sranD 5 99¢ BranD 5. $1.65  eranp 5. $2.25 7

counter-balanced : tubular
arm, $7.90. Base in teak or
walnut, $5.50 _extra. De
Luxe Base. .. $8.50. Post
50c, or $1.00 with Base. -

Turntable and motor

Pickup armand - -
cartridge ... .. .. $3.50

FET FOUR INPUT MIXER

kThkree speed ' turntable” with
“Sonatong’’
.mounted on grey metal base plate
gith automatic stop. -

- : 18.50.Post and packing NSW —
separate . ... . $4.50 $1.00; Interstate —$1.50.

NEW IMPORTED STEREO TURNTABLE | NEW GARRARD -
: urntabl i
ANDPICK-UP 5 0 Jereo pickup | RECORD PLAYER

pick-up

AS FEATURED N SEPTEMBER “ELECTRONICS TODAY "

e COMPLETE KIT
OF PARTS AS
SPECIFIED
CASE & COVER
IN . BAKED
ENAMEL
FINISH '

$27.50

NEW HIGH STABILITY CRACKED 7 ﬂ
CARBON RESISTORS

These imported resistors are in % -and % watt with values
from 50 ohm. to 1 meg. In packets of 100 mixed values.
LIST PRICE 10c each, s e
OUR PRICE $2.00 per packet of 100, .
i Post and packing 20c extra :
(Regrét special values cannot be supplied). .
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~ NATIONAL RADIO SUPPLIES

© 332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56.7398

At fast al breakthrough “in ‘the cost for
high quality portable radio transceivers
of the walkie-talkie hand-held type. We
are introducing and offering for sale a
fully PMG approved :

MIDLAND
1 WATT TRANSCEIVER

for 27,240 kHz operation with switch

provision | for two ‘additional .channels,
tone - call = signal,  background noise
squelsh cdntrol, battery voltage indicator,

" steel case with separate cover, good for
“five miles' distance communication under

average field conditions, with penlite cell-
e . batteries for
ONLY $37.50 PER UNIT,
“FULLY GUARANTEED
Postage extra.




" This i:heap and simple
loudhailer can be

‘built in a few hours .

: ERE's ;a simple device to -save
Hyour voice at sports meetings,

large picnics or any other
occasion that requires you to raise

your voice above the surrounding

noise. .

It needs a minimum of components,
all of which are easily obtainable; it is
cheap and can be built in a very short
space of time. ‘

THE CIRCUIT

" The circuit is shown in Fig. 1. A

single transistor (Q1) is arranged as an
“amplifier ‘with resistor ‘R2 providing
.the necéssary - bias. The resistance of
“the ‘carbon microphone will vary as
sound -~ is ' impressed - upon - the
diaphragm, 'thus varying the voltage
across R1. , ' .

" “Resistor ‘R1 is ac coupled to the base
-of ‘the transistor Q1. This transistor

amplifies the signal ~and drives the’

‘speaker. -

-CONSTRUCTION :
All the minor components are easily
< mounted on a single tagstrip (as shown
in Fig. 2). This tagstrip may be bolted

“to one wall of the foudhailer enclosure.
and wiring taken to the microphone;

" -speaker, pushbutton and battery.

Any . suitably enclosed box of the
right dimensions, may be used to
house all the components ‘including
the battery and the speaker. -

: ~Generally, the larger the speaker the
better, but remember  this is a
loudhailer not a public address system!

The back of the carbon must be

“enclosed to prevent feedback from the .

‘loudspeaker - if this is not done the

-gystem will oscillate. ~ - {See over)

ELECTRONICS TODAY — NOVEMBER 1971
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CARBON
MICROPHONE
R2"
470Q

47uf 10V

R1
330

v

+ S
b_"[l Ql

6 TO12VOLT

LOUDSPEAKER -

BATTERY

-
|
L}
1
]
1

FIG.1 CIRCUIT DIAGRAM

FIG.2 * ’
COMPONENT CONNECTIONS

LOUDSPEA|

KER
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" SIMPLE

I.OUDHAII.ER

SPEAKER -

A sketch showing one - suggested
arrangement - for ~ mounting the .
" components, is shown in Fig.-3. The '
layout . -is ' not - critical ./ however..
Practically -any arrangement that ‘is
tonvenient to-~ ‘you  will . work-
-satisfactorily. ' ‘
‘The unit is surprisingly effective =
and quality is excellent — despite the

. bias caused by some dc energuzatlon of
the Ioudspeaker voice coil. ®

 CARBON
< 'MICROPHONE

BATTERIES

TR

- PARTS LIST ET 208 |

~“R1resistor, 33 ohmi, %2 watt, 5% .
" 'R2 resistor, 470 ohm, % watt, 5%
“8W1 small push-to-make switch L
C1 capacitor 47 uF,10 Volt electrolytic
Q1 transistor type 2N 3055, 40250,
2N 3054, SE 7010 or suitab!e
“equivalents. : .
Loudspeaker 3" t0 8" diameter, 4
ohm t6 15 ohm impedance.
Batteries — two type 509" !antern
batteries.

-.Carbon mlcrophone - Zephyr type ‘
196 {or similar). '
- 'One seven lug - tagstrip, connectlng

wire, box, etc.

PUSHBUTTON.

VENT FOR -
'SPEAKER

FIRST PRIZE
$1000

ety i WORTH OF HI-FI EQUIPMENT
Eleven children, under the age of five, - FROM
drowned inr NSW private pools in 1970.

;’gggwaf nééfly t@//ce as ma;ny‘ asin ‘ | . S IM 0 ” a R Ay

Pty. Ltd.

<

The purpose of ‘this competition, full
details of which were published in the
July and August issues of Electronics
Today, -is to design an effective and
reliable  system : “that - will provide
audible warning if a child fallsinto a
swimming pool. - - .

Entrants are reminded that the fmal
closmg dateis November 23.

Above — Sansuz speaker s;ystem Response co ’ i
30 - 20kHz 35 watts, woofer, 612" : .

and 5’ mid-range, two 2 horn tweeters,

one 1-3/8" super ‘tweeter, Left — Stereo’

headphones — response, 20Hz - 20kHz.

Lt

S&nsuz turntable =~ two speeds, four
pole synchronous motor. Magnettc
cdrltrldge with O & mil, diamond
stiylus.

' *ELECTRON"CS TODAY — NOVEMBER 1971




What they re saymg about
'The Advent.

"~ Although The Advent Corporatron is newto
‘the high-fidelity scene,’its president iswell
-known to anyone wha has followed audio
developments during the past fifteen years.
Henry Kloss, a co-founder of Acoustic.
Research and later of KLH, is back with what
_.promises to beé ah unusually diversified line .

~ofaudio components. To no'one’s'surprise,
-one of the first Advent products is a speaker :
system Itis more evolutionafy thar :
revolutlonary in design, incorpotating new
“materials and processes rather than-new
-principles. TheAdventspeaker measures
126%"x14%"x 11%", and issuitable for -
‘use onthe floor or 6n a bookshelf. It's a
two -way system, with a newly designed .
woofer that hasan efféctive cone diametér
of 7%, although its overall diameter would = <
usually cause itto beclassified asa10”
speaker. The cone surround (outer sus- .
pension) is a specially processed
‘polyurethane, quite different from the .
rubber-like compounds used with most
speakers: Thewoofer's smallish diaméter
did notimpairits low-frequency performance
in the least, as our tests subsequently proved.
The tweeter is a direct radiator with a

. phenolic-resin cone 2 inches’in diameter,
also designed specially for this system. A
three-position toggle switch ir the rear of the”
cabinet selects normal highs, reduced highs,

_-orextended highs, to suit one S taste
_PRICE$169 each :

" JULIAN D HIRSCH

‘Sole Agents

AV ‘AURIEMA
(AUSTRALASIA)

‘VAV PTY. LTD.

549 Plttwater Hoad Brookvafe N SW. 2100 Australra :

t:fhe lows.. .1

- distortion .

The shape ofthe curve above 6 kHz

We can'trecall having heard another speaker
inits'price classthat can matchiit, :

T We would éonsider thatit ranks in sound

quahty with most speakers attwice its prrce

: ce ELECTRONICS WORLD
rémainéd strong and clean all
the way down to 20 kHz with very low

: Without a doubt, The Adventis
one of the smoothest and widest-range

- speakérs we have had the pleasure of

testing ..

The tone- burst response was excellent
throughout, ranking with the best we have
seen from any speaker STEREO REVIEW

thefrequency response was flat, wnth
only +3 dB variations over the major
portion of its range. What is more important

-1s that the 45-degree off-axis response :
followsthe on=axis response to a remarkable -
“degree, denoting excellent high-frequency

power response. .

Onecould saythat attwice the price The

Advent speaker would be a good value.”
AUDIO

 After several weeks of listening, we still
hadn’t found anything to complain about.

They were, infact, the least-coloured
loudspeakers we have ever heard, and this
includes the highest-priced systems
currently available. :
Probably for justthat reason, The Advents
proved eminently easyto live with.
Dispersion was excellentand so, as a
conseguence, was the stereo imaging.

Tradé Enquiries Welcome: -

ELECTRONICS TODAY ~NOVEMBER 1971,

STEREOPHILE -

'correspondsalmostexactlytothecahbratlon .
“ecurve of our microphone’. . LT

"Please send me further information on The Advent L oudspeaker

- Name.

Address

Post code.

State.

;

‘aut0s

- 83



s

AD‘V’.A.NCE
cope for

051000

oscnlloscope
15MHz, 7" h|gh

’ Here is a small size, lightweight 5mV/ em dual trace

: oscillostope offering wide time base ranges and

. .comprehensive trigger control combined with broad band-
width and calibrated deflection factor. Solid state circuitry

- -makes the 051000 ideal for servicing or laboratory iise.

range of Advance oscilloscopes. This provides for a standard -
.. compensated test lead which may be terminated at one
end with BNC or UHF type connectors and at the probe end
s may be fitted with probe bodies of x1 and x10 ratio.
- Spring-loaded hook, needle, 4mm plug and alligator tips may
. be fitted to the probe which also has provision for a
.. grounding lead connection adjacent to the probe tip. All the
parts are supplied in a plastic wallet suitably compartmented.

.84

Another

Probe Kit

An accessory probe Kit is available for use with the entire

DISPI.AY v

10cm x 6em rectangular tube with 4Kv
overall £.H.7.P.31 (standard) or P7 (Iong
persistence) phosphors avaitable. With .
dark grey filter as standard. Brilliance, -
Focus and Graticule illumination by normal
con

EXTERNAI. Z MOD:

AC coupled réar panel socket, Tvpk.pk for
visible modulation, 60V. for blanking.

Input impedance IMe, :
DISPLAY MODES:

"~ SINGLE TRACE: Y1 or Y2.

DUAL TRACE: Alternate sweep or chopped
mode (250KHz) automatically selected by
time base setting:

Alternate sweep—0.51S/cm to 0. 5mS/cm,

chopped mode—1mS/cm to 1 sec/cm..

XY mode-—via Y1 and Y2 inputs—
selected on time base range sw1tch
Bandwidth DC to lMHz

Y DEFLECTION:

Dual channels—

. Sensitivity—5mV/cm to 20V/ cm %= 3%

BANDWIDTH: DG to 15MHz.

- INPUT Z: 1M©/30pf.,

INPUT COUPLING: AC/DC/GrOund
X DEFLECTION:

~TIME BASE: Ranges 1 sec/cm to

0.5#8/ cm with X10 Expansnon: 5%‘.
TRIGGER MODES: (i} Internal Y1 4 or —
(i) Internal Y2 4+ or —. (jii) External

4+ or —. (i) Line + ot —.

LEVEL CONTROL: (i) Manual‘or {ii) Auto
with automatic free run in-absence of

- signal,

EXT TRIG.:-Input Z. IOOkQ 15pf.
EXTERNAL X: Via externat X.input,
sensitivity 1V/cm. Input resistance
100k, bandwidth DC to 2MHz. - -
GENERAL INFORMATION

- CALIBRATORS:

() CAL.: Line frequency square wave
1V pk.ok == 2% rise time approx, 204S.
(i) PROBE TEST: Time base gate wave-
form 410V,

SUPPLIES: = - ;
95-111/103-121/111-130.
190-222/206-242/222-260.

Selected by rear panel switch.
45-440Hz. Approx. 35VA

OPERATING TEMPERATURE RANGE
0to 4+ 40°C.

WEIGHT: -
20 Ib. :

SIZE:

77 x 1137 x 177,

(G VRS L) B (W

Further information available from:

JACORY
MiTCHELL

 SYDNEY 630 7400 BRISBANE 210586
* MELBOURNE 302491 PERTH 285725
. ADELAIDE 936117 LAUNCESTON

2 5322 IM/6171 :

ELECTRONICS TODAY — NOVEMBER 1971
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TUNING WITH
NO c
MOVING
PARTS

- Fig. 9. Five individual potentiometers,:

00

singly selected by pushbuttons, tune the ~
varactor-diode front-end to preselecte
station frequencies. '

0

REGULATED s
" VOLTAGE > .
¢ 9 s ® ¢ 8 ¢ ° - é [ VOLTAGE -
ﬂ {] * — ¢ TO'FRONT-
I PO U ) j .END
‘ | i ‘
: | ~ |
STATION]#4
) “STATION STATION STATION STATION
#1 #2 #3 § #5 )

N

across C-904 rises, Q906 resumes

reverse - biased -operation and the i.f.
amplifier becomes
more.  The release time during which
“the i.f. amplifier is*muted by Q-906
must “be “long- enough to allow the
"receiver to tune off its previous station
setting, "but short enough to prevent
station skipping. .--Variable timer
- transistor  Q-904 progressively loads
the base of ‘Q-906 -to -lengthen the
rélease time at 108 MHz, compared to
the release time at 88 MHz, since the
varactor diodes are not completely
linear  in  frequency © vs. voltage
relationship.. To sweep the receiver 1
MHz at 88 MHz .- requires
approximately % volt change of dc’
tuning- voltage, whereas at 108 MHz,
“approximately 1% volts ‘change of dc -
tuning voltage is required.

}_ co0l
MANUAL 12k T~ lger’
TUNING E

POT.

operative .once .

'

REMOTE CONTROL OPERATION -

F\rom the foregoing, it is obvious that
-a simple duplication of the “"advance’
switches on the end of a long cable’
would conhstitute an excellent means

of providing remote control tuning for .~
such a receiver and, of course Fisher  :

1"

provides just'such a ““remote contro

attachment. - Manual tuning is also
_ easily’ accomplished, - by . simply:
including ..a continuoysly variable

potentiometer: to which is fed ‘the
highest dc tuning voltage required. The
"arm’’ of .the potentiometer then
supplies ~ tuning voltage depending
upon its setting or point of rotation. '

The more advanced form  of
Autoscan featured in Fisher’s 500 TX
makes ‘provision for an-ascending as

“well as a descending dc tuning voltage, - -

TEST POINT
TUNING

FM TUNING

, "VOLTAGE = FMm GVAC

‘eriabling the user to scan up-scale or

‘down-scale in’ frequency by means of -

two  separate  push -buttons, but the-
" basic ‘principles of operation are the
7 same and will not'be detailed here,

-~ CONCLUSION ' :
~All of the refinements embodied in
these - automatic ~-tuning ‘methods
‘depend upon -the fact that specially
‘fabricated - . diodes -~ can® now - be
“produced - with ‘controlled values of
junction - capacitance - accurately
deterniined by .the dc voltage applied’
as reverse bias to them. Whether this
‘development will lead to the complete
abandonment v of mechanical ,:
variable-capacitor tuning of AM and
FM . tuners by -all ‘manufacturers of
tuners ‘and receivers in..the future -
depends . upon cost factors and the .
_.engineering - .ingenuity  of - each
' manufacturer. But it's nice ‘to -know
.that the choice is there ‘and”we can"
foresee - a variety of - interesting and..
novel tuning schemes based upon this:
simple” component as more and miore
to “experiment :
. o

| “manufacturers -begin
with it. ‘

This article has been
reproduced from the May
1971 issue of AUDIO by

v

-arrangement with the
publishers.. =~ '

MUTING

CCTEST

COPOINT i

Fig. 10. Commplete
circuit diagram of
Fisher Radio’s
“Autoscan” as
used in the

Modet 450-T.
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remmzmToE=—-

MAIL OHDEFI

ORDER EARLY F_OR XMAS!

21-23 Bathurst Street, Sydney 2000.

Please state code‘ number when ordering :
 Please send me the following book(s) .. ... .uuiivan,

R I R R R N R

~Add postage N.S.W, 60c, other States 80¢
fenclose § ... e i v i e

B TR e R P S B

Address oo vun i e s s i s e

Veiennsasenwshs..State, ..., Postcode. . ... s
'——---------

R!Eé!![lllNﬁ

for fin Hichly

Prlces are current at time of publ |shmg but are sub]ect to change.

| BﬂEﬂhTHﬂI]U[iH

. . M\Glm
§ Kcns&nmln ; Jectronic. Cmmumrwmn
Raudive i e Dead

E10 - BREAKTHROUGH DR, KONSTANTIN "RAUDIVE,
BOOK & L.P. RECORD. 391 pp. 82’ x 512’ $13.90

Dr. Raudive's research points to the fact that seemingly there is
life after death and with |the aid of tape recorder, radio and
microphone .a “breakthrough” has been achieved. This book and
the recording of the voices from the dead has been the subject of
- world - wide discussion. Available October. Order your copy now!

E11. FUTURE SHOCK — ALVIN TOFFLER 812" x 512" $6. 90
Future shock is the most startling survey on the present weakness
of our society and its future yef written. It is about change and
how we adapt to it. It is about the future and the shocks that its
. arrlval brings.

‘ \\
E21 THE WORLD OF TOMORROW — K. GOLDSTEIN. 10" x
71/2" 128 p.p. Well illustrated in colour, $3.95
Board a Time Machine ahd travel a century into the future.
Explore the oceans and outer space. Imagine creating and living in
" tomorrow’s world! An excellent gift book for budding young
scientists and engmeers

o— g

E23. ENGlNEERING AND ITS LANGUAGE — B. SCHARF. 10"
x 6¥2'", 400 p.p. $19.50.
Covering an exceptionally wide range of background engineering
knowledge this book will provide industrial translators, technical
writers and those without a complete technical tramlng with
information frequently required in commerce & industry.

. a« - NAVY PERSONNEL. 912" k 6,538 4.55,

A““"V"'“‘“‘ " This covers every importan aspect oPapphed electronics using no

bawiiderment in the face ‘.more advanced material than principles of applied electricity ‘and
elementary  maths. This colurse is as valuable to hobbyists as to

" _of aceelerating change
. i o beginning students of electr‘bmcs .
N E 27..101 EASY AUDIO PROJECTS —BROWN & KNEITEL. 9"
-X 512", 168 p.p. $4.7 \
By constructmg these audio prOJECtS you will not only have fun
~while working with your hands and constructing something with
many -uses but  vyou wnIH achieve a practical knowiedge and-
understanding of basic electronics.

’ W«meww —

 THE WORLD
OF TOMORROW

. BT WO g YO T ~ This book suggests not only WHAT you can do with a recorder,
= ~but HOW. Apart from theJhobbwst there are many ideas on what

dy’s home and business life.

a recorder can do for anyb

E.29. LEARN LECTRONICS THROUGH
TRO;JleL7ESSHOOT|NG — WAYNE LEMONS. BY"” x 5", 576
p.p .

In this excellent book, illustrated by many photographs and
drawings,: the subject matter is presented in terms of practical
troubleshooting situations| and simple, reproducible examples.
These facts will be indispensablée to the technician entering the
~electronics field. )

MODERN BOOKS & PLANS, = :\

“E.24, BASIC ELECTRON €S — PREPARED BY BUREAU OF ]

pBM[ﬁls E.28, TAPE RECORDIl\‘IG F’OR THE HOBBYIST "= “A.
ZUCKERMANN, 9% x 512"} =~ p.p. $4.40 .



PATCHING UP PHOTOGRAPHS
OF FUNDAMENTAL PARTICLES

Physicists working at the Rutherford Laboratory, near Oxford, with the partic/e accelerator, Nimrod, are
using a device called a light-pen to speed up their research on fundamental atomic particles. The apparatus
'lmproves the qua//ty of photographs taken of the tracks of these particles.

The results of atom-smashing experi-
~ments are frequently ‘recorded by
fixing a target in front of a tank of
liquid ‘hydrogen (“bubble chamber’’).
When the atomic target is smashed by
the beam of protons which have been
accelerated to very near the speed of
light by Nimrod, the particles pro-
duced by the disintegration of the

target fly off through ‘the tank in -

_ different directions.  As they do so
they leave tracks in the form of tiny
bubbles :and these are photographed
by a battery of cameras from several
angles. A large number of photographs
‘are taken in ‘this way every day and
examined by physicists, searching for
the tell-tale tracks of the particular

“particle they are hunting for. When-

- ever they find such a track, referred to
as .a “significant -event” -— all the

_information about ‘it is fed ‘into the -

and provides information from which

- the scientists can work out the details

of the structure of the atomic nucleus.

Occasionally, this

process - is slowed up or impaired

through faults in photography. ‘An .,

imperfect -or' 'damaged negative, for
example, can mean that part of one
view of a “significant event’ is missing
in ‘'one or more of the photographs

which should have recorded it in full.

When a piece of the track is missing in

" this way, the Rutherford’s computer is
.- trained to recognise it and to make, so

to speak, a mental note that this
particular event is not fuily recorded.

But it" is now possible to give the -

missing data to the computer.

"It is done in this way. The computer
seiects from its memory store  the

-memory store of a computer. Later it '
- combines the data about these events

semi-alitomated -

incomplete set of figures describing an
event which ‘was imperfectly - photo-
graphed. It then turns these figures
back into -a set of pictures like the
original photographs. These “pictures
are flashed up on a television screen, in -
-front of which sits an operator holding
a light pen. When the photograph with
part of the:significant -track missing

" ‘appears in front of him, the operator

simply draws in the missing part of the
track on the TV screen with the light -

: "pen. This correction is automatically

‘turned into figures and fed back into
the computer’s memory store so that
it now has a complete set of data’
describing the significant event. Al-
though "the electronics involved are

" extremely complex, the device itself is
.+ surprisingly simple to use and, as the
. scientists - themselves put it it s
. proving

invaluable in patchmg up

physics”.

- s e
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Ampllﬁer
Modules

. POWER AMPLIFIER 001

specifications include: .

* R.M.S. power (per channel)
N 20 watts into 15 ohms,

30 watts into .8 ohms,

Total Distortion less than 0.1%."
Response 16Hz — 100 KHz.
7 silicon transistors, 6 diodes.
Fibreglass printed board.
‘PRICE $16.35 + sales tax.

at cost price.

R RN

AUD|TEC AUSTRALlA. U o
1P.0. Box 200, Narrabeen IAddress

‘/INSW 2101

CHASSIS (As illustrated) $7.00 plus sales tax. Other
components (transformer, pots, switches etc} avallable

PREAMPLIF\IER 002 .

* _Response 15Hz — 100KHz,

* . Inputs: Magnetic 3mV, R.l.LA.A.
Crystals/ceramic 150mV, IM,
Auxiliary 500mV, 500K,

* Distortion less than 0.1%. A

" * Bass, treble range X 16dB. at
100Hz and 10KHz, .
" 6 transistors, fibreglass board. -
"* PRICE $14.56 + sales tax.

—------—-----
I Please send details of:

D 001, 002 Modules
D Tuner Modules .

.--t.--..--u...----o-'...‘.--,-.,-..~|

-------

“* Suitable for 001 and 002 or any

TUNER 1005

other amplifier,

Connection by only 4 wires,
Plug-on connector strip.

Range 520KHz — 1800K Hz,

Wide audio response.

Complete with dial glass, 1amp, and
fibreglass board. -

* "PRICE $24.20 + sales tax.

ok k. Kk %

1 e e e e e Postcode.......'.....]I ‘
_— s mes  ws e e —'— s o e e
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to :laufich  a -satellite, “in- the
‘mid-70s, designated ‘G’ in the series of
Applications TechnoIogy Satellites.
1t will have a geostationary orbit over
the equator and will carry a 30 ft
“parabolic dish antenna;
-The ATS series of sateIIItes are bemg

“used to “investigate the use of space
improving = - earth -

technology .- in
communicatiohs, - -navigation - and
weather - forecasting, ‘and " NASA - has
recently . “-called .- for .-experiment

proposals’ that~will make use of the
large antenna..

The = - Radio - - Amateur
relatively

communications -~ experiment. - 1t

involves placing a channelised repeater:
"on board the ATS-G satellite having an
~ up-link in the 144-148 MHz band, and
~ a down link in the 420-460 MHz band.
Channeling - will ~allow ~numbers - of
) repeater .
simultaneously. This -will “avoid the
. problemof .one high-powered station -

" capturing the power ‘capability of the

stations -~ to .use - the

, Satellite -
Corporation (AMSAT) - is ‘proposing & -
'sophisticated -

Technology Satelite

. HE National Aeronautics and /repeéter and reducinglevels of all the
Space Aministration is planning -

signals in the repeater pass-band.

The _experiment - is - ‘designed to *

demonstrate - the . . feasibility - {or

s otherwise) of satellite.communications

using -relatively simple, low power, low
cost  terminals for point to pomt
communications onearth.: .-

Simple; low - cost term1naIs have
obvious . advantages  for - developing

SOLAR
CELL PANEL

30FT. PARABOLIC DISHI L
ANTENNA .

4

nations, and for long distance mobile
communications from ships or aircraft.

-~ 1f the' AMSAT proposal is brought to
a successful conclusion, it could lead

" to ther, . ““non-amateur. - satellites

provuédmg |mproved communications - -
for a/number of exustnng services that
presently - have “to - rely "on HF.
comnIumcatlons thh all its attendant
probIIems , , SRR

SCIENTIFIC -
ENT

LIRS LSSEREONNSY

PRIMARY EQUIPMENT
MODULE =

in Space

PROPOSED AT.S. ~G.  SATELLITE

|

WHENEVER QUALITY TRANSFORMERS

ARE NEEDED

_Look To RADAMETA'

655 KING GEORGES ROAD, PENSHUST,

88

WE SPECIALISE IN ALL TYPES OF TRANSFORMERS INCLUDING LlGHTING INDUSTRIAL, PVO'I'EN-"V

. TIAL'AND SPECIAL TRANSFORMERS
SUPPLIERS TO GOVERNMENT FOR 23 YEARS — ES“I' 1928
. DIRECT OR ALL LEADING WHOLESALERS

RADAMETA

R ~ ELECTRON

:‘I

N.S.W., 2222. PHONE 57 3937
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the srst ompletely integrated pre-main 4-channel amph
try. Far more than just a synthesiser, th 00 ¢

' channel stereo source including:

pe. deck or ar 2109 chanhel 8
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“ Limited, 14-18

50 MHz PULSE GENERATOR

" The Data Dynamics Model 5113 Variable

Rise ~and Fall  Time Pulse - Generator

‘produces pulses  at ~“rates - varying
continuously from 1 Hz to 50 MHz in eight

ranges with 10:1 variable control within
each range. o
Thiere* are positive "and negative pulse

. outputs, each having a variable rise and fall,

continuously adjustable from 6 nanoseconds

“~to” 5 milliseconds. The base line offset is

variable from =10 volts to +2 volts for the
positive output, and -2 volts to +10 volts for
the negative output. By adjustment of the
base line offset for both- the positive and

,

negative outputs, a 100% duty cycle output .

EHT POWER SUPPLIES |

EMl’ (Austraiié) ‘Limited ~ have" been
appointed '~ the . exclusive - Australian

" distributors of the highly stabilised ‘vernier

tontrolled - EHT . Power  Supplies,

manufactured by’ Mlles Hi-Volt Limited of

England.
Sample " units have been - imported for

.demonstration purposes.. These units are

particularly - suitable ~ for' - users . of

“photo-multipliers :and for inclusion in test

equipment associated with the manufacture
of cathode ray tubes or /eqmpment using
high-voltage tubes.

Full details from Commercml & Advanced
Electronics Division,  EMI (Australia) *
Parramatta Road,

Homebush, N.S.W. 2140.

'NEW LINEAR HYGROMETER

" Direct dial readings of moisture content,

dewpoint or humidity ‘at up - to .four '
-/ different locations can be provided by a new

hygrometer, which is claimed to be almost
instantaneous in its response and completely
linear. .

By the use of standard dials and the
appropriate sensors, the hygrometer, which
was developed by a British firm, c¢an be

90

. ‘sensitivity, - --an

is available. Single, delayed or double pulses
' are” available with -provisions for adjusting

the delay between - pulses, output pulse
width and pulse amplitude.
The Model §113 provides  a- separate

output, specifically designed for TTL, RTL

or DTL integrated circuits. All the functions
of the pulse generator with the exception-of

the base line offset and the variable rise and

fall time controls dre available at the . IC
output at all pulse repetition rates up to'50

MHz without the concern of overdriving the

IC circuits under tests.
Full details from Warburton Franki Pty.
Ltd., Box 182, Chatswood. NSW 2067.

arranged to indicate .any - proportion ' of

moisture from plus 1000C dewpoint down

to less than one part per million inair, gases -
“or -liquids, ‘such - as . hydrocarbons. - Its

~measurement of relative humidity is said to
be accurate to within 20C dewpoint.

Sensors are set at each 1dcation, dnd for a
reading are brought into the hygrometer’s
circuit simply by turning a selector switch.

“Response time is less than one second. N
The sensors’ differ .in ~design detail -

according to " duty, but ‘have seéveral basic
features -in  common. - These ‘include high
exceptionally - - large
capacitance of about 0.1 microfarad — 100
times greater than ‘that of any other
capacitor-type hygrometer sensor, says the

‘manufacturer, long-term ' stability,: and
sensing elements with an average life of at

least ten years.

‘The large  capacitance means that the
length ~of the -cable linking sensor and -
instrument -is not critical. It can be 100 -

yards long and more- without affectmg
sensitivity and accuracy.

The makers say that the system is so stable '

that the hygrometer can be used for many

years -without -adjustment .or -attention.

Accuracy can be confirmed at any time

simply by operatmg a’ check switch on the

dnstrument’s panel. -

Only .water vapour can penetrate the ‘

. minute pores-of the sensing element. The

- and |  petroleum,

_two

sensbk'therefore operates efféctively in oils
without - - risk - of
-contamindting the €lement’s dielectric layer:
The' hygrometer,” which “has ‘a circuitry -
‘madé up largely of printed circuit board and
silicoh “solid-state devices, is produced in
odels, one portable for laboratory or
works use, the other for permanent. rack
mouf\tmg

Full details .from Tecnico Electromcs 53

; Carrmgton Road, Mamckvﬂle N.S.W. 2204.

CA D FILE KIT

,,1:

NeLest addition to the rapidly expanding
line Lof electronic -circuit hardware at' A P -
Incorporated is a quick-assemble PC Card

File kit. These accommodate 4-3/8 inc¢h and

‘4% inch PC cards. Only two to five minutes

are fequired for assembly.

‘Other unique " features -are ‘support’ rails - -
i thati‘eliminate intef-row supports and the -

use
inst

of :self-tapping - screws  for instant
lation and  removal of edge-board

o conﬁectors

THe assembled card file fits into standard

5% inch by 19 inch cabinet-space. Each file ;

holds up to 32 PC cards 1/16” inch thick,.
up ‘to 6% inches long; on % inch ceéntres.
Kit accept ~. standard - 22-position,

-double-readout connectors “(which may be

purchased . separately) : - with = either

~‘conyentional solder tails or wrapping posts.

Each file is composed of four - pair of
moiilded card guide modules -~ each module

Aholdmg up to eight cards. Passages between
" card slots assure ample air flow for system -

cooling.” * Strips of - card- -position .and -
conhector position numbers are supphed‘
with each kit.

Full details from A P lncorporated 72
Corwin - Drive,  Painesville, Ohio, USA
44077 o o

uUrRAsomc DISINTEGRATO RS

Féur uitrasonic disintegrators with power‘
outputs of .50, 200, 300 and 600 watts are

jbemg introduced -to ‘world ‘markets by a

British firm.
“They make up what is beheved to be the
widest available range of such equipment.

ELECTROI‘%ICS TODAY — NOVEMBER 1971



o~

Designed for laboratory use, ‘mainly in the
pharmaceutical industry, hospitals and

,research centres, the - disintegrators- disrupt

tissue cells and micro-organisms by intensive
cavitationenergy.

Each consists of a generator and a bench
stand = with - a  pillar-mounted transducer
head.  The generator, a solid-state ‘module

+ with an integraly thyristor-controlled power

pack, is housed in a small cabinet and.has

- only two controls — an illuminated on/off
~switch for -the ultrasonics and a power -

setting dial. Its frequency is 20 kHz.
The trarisducer . head. .has =~ a
magneto-strictive transducer with a stainless

“ steel probe attached. The transducer, made

of laminated nickel alloy and guaranteed for
ten years, is cooled by a fan w1thm its

_- housing.

Full details from Chemical’ Plant &
Engineering, P.O. Box 1700P, Melbourne,

Vic. 3001.

‘ DIGITAL DRUM PRINTER

. ‘Aimed ‘at both. laboratory and ongmal '
" equipment markets, ‘a new drum printer

from Smiths Industries will print at up to
three lines per second.

The printer, provides 19 data columns
(decimal point available on all 19 columns
permits fully floating point) plus two alpha
columns. - Columns  not - required —are

suppressed automatically. Print speed is

three lines per second and the input will

" accept ~binary coded logic at TTL/DTL
-levels. Sharp definition and long life of the

- print-out is ensured by use of a typewriter -
. ribbon, which also permits remote selection

of red or black print.  Pressure-sensitive
paper or fan-fold paper may be used as an
alternative medium. Intérnal logic can be
linked to provide spacing between print

" lines of 0.1 inches up to 2 inches, in steps of

0.2 inches:

The "existing model will -accept normal or
complementary parallel-enitry logic and a
further development is planned to provide
for serial entry. Plans are also laid for the

production of 4 ‘top case’ presentation of
the print-out (like - a  typewriter) and
provision of the instrument in kit form.

The Industrial ‘Instrument Division -of
Smiths Industries have done' their market
research very thoroughly -and expect large
sales for their new unit in process control,
automation, - productivity, . chemical and
material analysis, dispensing and other data
monitoring - applications in the original
equipment - “and . engineering laboratory
markets. ‘

Full details from Smiths Industries Ltd.,
Industrial - Instrument Division, Kelvin
House, Wembley, Middex, England.
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{.  Over water 2-10 miles.

"{ HI-IMPEDANCE - DYNAMIC MICRO-
$

_WHOLESALE PTY. LTD.

- DICK SMITH

THE
ELECTRONIC
T NUT

Low overhéad means low
prices—ours is only 9’271l
Fully P.M.G. i
Approved.

WALKIE TALKIE UNITS
PONY 100 MW output range:
City 12 to 1 mile

Complete with battery,
battery indicator, earpiece.

: SPECIALS
DESOLDERING TOOLS ...
2N 3055 TRANSISTORS .

8.7.C. 20 watt RMS Modular AMP .
TECH. 20,000 ohm/volt Multimeter ..

AMATEUR CALL BOOKS ... .95¢
77 x 57 8 ohm SPEAKER ... $ 4.50
DELUXE STEREQ HEADPHON

slider volume control - $10.83
F.C.L. 101 IC's .$ 1.9
INNERBOND— FIBREGLASS BOARDS -

Indoor TV Aerials (Splral type) .$ 1.30
12 VOLT :SIREN 31250

20 PROJECT ELECTRONIC KIT'

PHONES

EXPO HI-FI EQUIPMENT
E1000 10 watt R.M.S. ..
KA 330 20 watt RM.S. .
TA 3100 25 watt R.M.S.
GARRARD 418A CHANGER in
cover and base

'DICK SMITH

10 Atchison Street, :
St. Leonards N. SW 2065
Phone ’43 4414.4397739

R

Open Saturday Morning

Ample Parking at rear..

DIK3196 .
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS - GUITAR UNITS
— INSTRUMENTS — INVERTERS — CONVERTERS — RECEIVERS—l‘-TRANSMITTERS
= REGULATED POWER SUPPLY ‘—_-,TRANSISTOR AND VAL\(E TYPES.

R KITS—TOP QUALITY —LOWEST PRICES

0 RO-FO TRANSISTOR IGNITION UNIT . MIXER UNITS
B DWELL EXTENDER UNIT @ ¢ ] 62 'SOLID STATE 4 CHA N
82 C.D.I. SOLID STATE UNIT 63 HA -
83 ALL ELECTRONIC IGNITION KIT : 164 R ;
- MISCELLANEQUS KITS /. S EMOLO
84 CEIGER COUNTER ... SOLID STATE . 166 M R rems
iy .
86 DIRECT READING IMPEDANCE e NITS
METER UNIT - o
87 - ELECTRONIC ANEMOMETER . %
88 'SIMPLE PROXIMITY ALARM & ;
89 PIPE AND WIRING LOCATOR . 17l pravm - : ;
j | 31 ECECTRICFENEE™s soun state 12 SRVARCEROMETSRELNAM"
: 9 92 B CENTUATED BEAT S .. TAPE AMPLIFIER UNITS
i ! 93 “TRANSISTOR TEST SET. S 74 AM
s 94 ELECTRONIC THERMOMETE 75
‘ 95 FLASHER UNITS . ' 7%
i : 9 ‘SOLID STATE VARIAC UNIT : 77
: ; BRICSES sribce k : 97 LIE DETECTOR UNIT 178
‘ 19 1968 R.C. BRIDGE & SIG/INJ ; 8 M LS Uit o Y
1 TV INSTRUMENTS : {39 STROBOSCOPE WML o : 1%
20\ WIDE RANGE PULSE GENERATOR .~ . - 100 ELECTRONIC CAN AR A
! 21 SWEEP GEN RANGE EXTENDER ol 20 Lokt o RN . s
; D10 _INSTRUMENTS N i ; : v : 82
25 DVCHCPERFORMANCE AF GEN ' - 03 -ELECTRONIC SPEED SENTR :
: ' 23 'SOLID STATE AF GEN ¢io 1087 DLTRASONIC ‘OBSTACLE SENSER ° tH g
| 2 R R AN e T Sz 06 PROBE TYPE CAPACITANCE METER 85 PLAYMASTER 131 -
22 SAUARE WAVE SERFIY 07 A.C LINE FILTER ONIT T . MUSICAL INSTRUME ;
DITIVE FREQUENCY METER 18 SOLID STATE P 186 " ELECTR Go
4 APSONE aURsr GEN 09 “INTERCOMM. 187 o -
29 'SOLID STATE AF GEN 1968 10 ANTERCOMM. , 188 £2
: 30 SCALER DIVIDER UNI L INTERCOMM. ! e H
; 31 CRYSTAL FREQUENCY CALIBRATOR C o e FIRELLTY 189
! 32 /1970 HIGH PERFORMANCE AF GEN . "
| ;77" R.F, INSTRUMENTS 230 WATT BASIC AM
B 33 CRYSTAL "OSCILLATOR UNIT : P
; 3 S ANDIERES 4 50 WATT BASIC AMP ... S/STATE 3
: 35 1966 BASIC TEST OSCILLATOR 5 HI-EL 3 with CONTROLS (VALVE) 93
36 SIG/INJ & R.C. BRIDGE. _ \ 94 ABC—4
; 37 1969 SOLID STATE DIP 0SC 7 10 WATT SOLID STATE : 95 ;ABC—5 i ; S
; 38 SOLID STATE TeST OsC ; S 5 WATT SOLID STATE i 96 '3 BAND ‘D/CHANGE SUPERHET,
80 LASER UNIT {Laser Tube $178) / . STEREO UNITS ) : e 98
41 DIGITAL FREQUENCY METER ... 200KHZ 0 MULLARD ... 3.3 ... (VALVE) 99 2
; 42 DIGITAL FREQ. METER ... TOMHZ 1 0-15"... (VALVE) 00 3
4. %?70 TGENE)TRACER {(Combined - Generator/ § 8% g
i g. Tracer
. 44 “OSCILLATOR CALIBRATOR 4. PLAYMASTER 03 6 - .
: 45 1.F.  ALIGNMENT OSCILLATOR 5 PLAYMASTER 04 7
i ‘46 100KHZ CRYSTAL CALIBRATOR b ‘PLAYMASTER 05 R .. BROADCAST .
L s 47 1MHZ CRYSTAL CALIBRATOR 7 PUAYMASTER 06 R 3 .. ALL WAVE
: ; 48 SOLID STATE GATE DIPPER . . 128 PLAYMASTER , 07 RE
: | 49 ‘HARMONIC SPOTTING GENERATOR 129 - " {Protected) 08
i 50 “V.H.F. DIP OSCILLATOR ‘ 30 264 20W ... /8 9
; ; 51 V.H.F, POWERMATCH 31 601 60W .. §/S 0
[ 52 POWERMATCH_FIELD/S DET : 32 342 INFrCIRE 1P
; P 53 SIGNAL INJECTOR & TRACER 33. 130 I M/Phone Amp 22
3 58 R.F. DETECTION UNIT L 34 PLAYMASTER ... 132 .. 45445 or 3 2
[ b 55 SW.R. REFLECTOMETER 23 4+23W " : 1 A
a B RRECERSle |, pusnc aponess s &
| 57 UNIVERSAL H/DUTY AUTOCHARCE | 13 L WAT 71
¥ ; - 58 . 6 or olt ... Amp UNIT . 37 8. C
; | REGULATED POWER SUPPLIES © 138 9 3
: ; 59 H.T.190 to 270VDC @ 40mA with Volts & 139 0 R
; : . Current Meter « a0 1 16
] bAAtosﬁ.ﬁ'gogz'JVPE 30/1 UNIT - : 41 50450 WATT P.A: UNIT 2 O
62 TRANS-STAB UNIT : ‘GUITAR UNITS MO’
TRAIN CONTROL UNITS " a2 co
;63" 1967 MODEL TRAIN CONTROL ' 43 BA
64 1967 MODEL TRAIN .CONTROL :with . 44 50 WATT 50 S
SIMULATED INERTIA : 45 FUZZ BOX . ) Lo g
50 POWER SUPRLY - MODEL TRAINS ia7 REVERE ONIT MARINETF "
67 SCR-PUT CONTROL UNIT. 1971 - 148 TREBLE/BOOST UNIT TRAN
68 SCR-PUT CONTROL "UNIT. 1971 N 14aMH
with SIMULATED (INERTIA 149 3 BAN
VOLTAGE/CURRENT CONTROLS. 150 52MHZ i
69" VARI-WATT POWER CONTROL MODU :
70 VARI-TACH MOTOR CONTROL 51 MODU !
k MER ... 3 ‘LINEAR AMP ... 250 WATT ... 4
¢ MER 52MH :
: 134MH :
] ‘ MISC ,
‘ MO g
: o NITS ST N . SOLID STATE
77 6 or 12 VOLT STANDARD UNIT = 58 AU EKEY UNIT |
78 16 or'12 VOLT W/DWELL ANGLE <159 RF]| SOLID STATE
79 “TACHO & DWELL UNIT FOR SERVICE - 60 8 RUNIT. ;
"STATIONS X ; , VED UNIT b RTe :

Public Address Units — Geiger Counters —— ‘Metal Locators — Decade Boxes — Mixers
— Battery Chargers — Oscillators — Bridges — Parts Supplied for Projects in Electronics
(Aust.), Wireless World, Practical Wireless, Electronics World, Electronics lllustrated,

~Practical Electronics, Electronics Today, etc. : I T DR T

PO AN

L

MAJOR STOCKISTS OF ALL GENERAL RADIO gz ELECTRONIC
'COMPONENT PARTS — YOU NAME IT — WE WILL QUOTE

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — TRIACS — S.C.R'S —
~ 1/C'S SPEAKERS — MICROPHONES — COILS — IFT'S — TRANSFORMERS — INST CASES — METALWORK, PLAYERS
- & CHANGERS — METERS — RELAYS — CONDENSERS —— RESISTORS — BEZELS —— STLYll — CARTRIDGES —

'RECORDING TAPE — PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS-— FERRITE BEADS — CORES

— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — PRINTED CIRCUIT
BOARDS — COPPER WINDING WIRE — ETC. — ETC. — . ° . = . . e :

B > E.D. & E. [SAES)

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000




EQUIPMENT NEWS

PLUG-IN CURVE TRACERS

Tektronix Australia -, Pty.
announces the S5CTIN Curve Tracer — a
plug-in unit used in Tektronix 5100-Series
- Oscilloscope - - Systems - for - displaying
characteristics - curves - of .- small-signal
semiconductor devices to power levels up to
0.5 watts.
- A-variable collector/drain sweep produces
a maximum peak voltage of at_ least 250
volts; a base/gate step generator produces up
“.to 10 calibrated current or voltage steps.
Ranges of step amplitudes are 1 uA/step to
1 mA/step for current and 1 mV/step to
1V/step for voltage. In addition, the unit
has -a vertical display amplifier with

deflection factors ranging from 10 nA/div to

20 mA/div and ~a horizontal amplifier
output compatible with -other 5100-Series
" Plug-ins. -

. “Full details from Tektronix Australia Pty.
Ltd.; 80 Waterloo Rd., Nth Rydg, NSw
2113

'REVERmBLECOUNTER

A new'ke]ectronic counter .that counts

forward and backward is expected to have a .

wide variety of industrial and laboratory
measurement, -data-logging, and automatic
‘control = -dpplications, '
measurements  of  coordinates, angular
position, speed, - RPM, flow rate, ‘and
" temperature. /
High performance and many options make
Hewlett-Packard’s  Model = K20-5280A

Limited

N

_including

Reversible Counter one of the most flexible

~instruments of its type. Among its optionsis -
.a crystal time base with gate times of 0.01

to .1000 seconds, useful for -measuring
frequency (rate) and frequency difference.
There’s also a preset time base, useful for
normalizing data to obtain readouts in
gallons:per minute, feet, feet per second, or

“other units," A third option, ‘readout on the

fly,” allows a.measurement to be recorded

.~while another is being made.

"For limit _testing and autométicAcontr‘ol E

applications, the unit can ‘be ordered with
‘two - 7-digit " " thumbwheel-switch = limit
settings. -Lamp ~and electrical = outputs
indicating ‘whether the displayed count is

. ‘between the limits (IN), above the limits
- (HI), or below the limits (LO) can be used
“"to control other devices or issue.warnings.

Still -another ~option provides a  7-digit
thumbwheel switch for presetting an offset

to be added to or-subtracted from ‘the -

displayed count.

The couriter makes an excellent readout

for linear and angular digital transducers .

such as. optical tachometers,
tachometers, -~ magnetic

- generator
pickups, - swirl

- flowmeters, turbine flowmeters, proximity

detectors, pressure-to-rate converters,
voltage-to-frequency - converters, and
temperature-to-frequency converters. It has

. many standard features not found on most

reversible - counters, such .as 10 .MHz

counting rate, built-in input attenuators;

adjustable trigger levels, 7-digit display (8
optional), digital BCD output for recording
measurements, front and rear inputs, six
operating . modes, an anti-coincidence
feature to - prevent .. .loss of  counts,
programmable gate, remote reset, and A -and
B channel markers.

The counter has two input channels and
several ways of counting the two inputs. It
can count either input, or add the counts in
the two channels, or subtract one from the
other, or count the input with the direction

“of count determined by the polarity or

phase of the other input. With its ability to
count in both directions it can, for example,
measure total flow in a system- that flows
both directions. Or, when measuring liquid
level in a tank, it can count up and down as
the tank is filled and emptied, giving a

< running account of the level.

Full details from Hewlett Packard Pty
Ltd. 2226 Weir St., Glen Iris, 'Victoria
3147. '
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CHRISTMAS GIFT |

SUGGESTIONS

A &RBATTERY SAVERS
Permits A/C malns operation of 6-qV
battery go wered equipment.
Approved - g electricat :
authorities.

Recorders

PS82 — for Transrstor Radios $9.92

- PS104 — Output voltage 4.5V,:6V,
12 V. D.C

7.5V, 9V and . by selector
plug. Max. current 0.5A. $27.79

‘CHASSIS PUNCH KITS

_In wooden carry case I 50

PRECISION =
SOLDERING IRONS

The iron is available for 6-volt or
12-voit - operation. The element :is
situated within the lower part of the
shaft, enveloped by the skirt of the
bit.  This « provides efficient ' heat

“transfer -and thus obviates the need

for excessive ‘etement temperatures.

“Reliability Is insured by completely

sealing - the -element . to . prevent

. oxidisation and by use of a special

shock absorber which protects the

-element during everyday use ~in

factory or workshop. . .. $4.15

Replacement Bits 55c¢ each. No. 2
3/32'.No. 35/32"". No. 4 3/16"

HAND NIBBLING TOOL

Cuts round, square or irregular holes.
Capacity steel to 18 gauge aluminiym
or copper to 16 gauge. Punching
bakelite plastics, etc. X

'SCOPE SOLDERING IRONS

Scope Detuxe ... .....
Scope Standard ...

Mini Scope .

Vibro Scope . .
Transformer for above eseiee

' PANBRAKE METAL FOLDER

Invaluable for design prototypes,
model shops and hobbyists in every
field where light sheet metal work ~is
used. Folds — aluminium to -

gauge, mild steel to 21 gauge. ‘$25.’80

COILMASTER

This . hand-operated - coil-winding
machine will produce self-supporting
universal and honeycomb coils. Also
solenoid, single-layer, etc.  Three
cams, 1/8in. 3/16in. and ¥ in. throw,
are included with each. Using these in

-various combinations with four gears -

supplied and using different sizes of
wire from No.. 22 to No. 40 many :

types and sizes of coils can be made

$15.95

'RADAR CAPACITOR
'DISCHARGE IGNITION -
 SYSTEM :
KIT FORM

Kit  contains Detalled assembly’
instructions, atl components .
including cables and circuit diagram
for 12 volt neg. earth. $29.50 :
BUILT UNITS L
CcD1 — 6V ++ «Neg. Earth.
+. . oNeg, Earth.
Pos. Earth.

-.$35.30 iR
Specify Pos. or Neg. Earth. :
EVERYTHING POST FREE -

208 LIT. LONSDALE STREET
MELBOURNE, 3000
Phone: 663 3731
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APPLICATION: CAR RADIO RECEIVER

Diagram shows the circuit detalls for a Hl

K]

gh quallty AM car

-radio recéiver. . S ‘

TBA 651. TBA 641 l
A linear integrated circuit that processes the whole high A monolithic integrated circuit primarily designed for
~frequency ‘signal in AM receivers. It is particularly inten-- use’' as a low frequencK/ ‘amplifier.. The " TBA 641 is
“ded for car radios and high quality fadio receivers. The _ 'partlcularly suitable for use in radio receivers, record
“TBA - 651 consists of five stages: RF amplifier, mixer, " players, tape ‘recorders, mtercom systems, sotind film
“oscillator, 1F amplifier and AGC control. It features high - ~projectors and industrial appllcatlons Variable or pre-set
“~gain wide voltage supply range: (4 8 to 18V) Iow noise *.~-components external to the chip are not required.. .~

: and high sensitivity.
OTHER LoW COST ¢ DEVICES AVAILABLE FOR ——

W RADIOS IRECORD PLAYERS ICAR RADIOS - EHI- FI PRE AMP | IFIERS mMPOWER SUPPLIESl Y

Full range ava||able from

‘@ WHYALLA 450216

o4, S A D © ELECTRONIC

® ADELAIDE667333 @ BRISBANE515121 '@ HOBART 231841
® LAUNCESTON 31-3300 @ MELBOURNE 69-0151 @ NEWCASTLE 61-4077
® MOUNT GAMBIER 23841 ' @ SYDNEY 648-1711 ~

® WOLLONGONG 25444 .

WF3071 -
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'EQUIPMENT NEWS

COMPUTING VOLTMETER

A new computing- voltmeter ' from
Schiumberger/Solartron uses .a new .and
patented ‘technique that allows previously
impossible ‘measurements to be made with
- accuracy and repeatability.

The instrument — known as the JM1776

Computing Voltmeter - .computes  the .
TRUE ‘dc, TRUE rms and: TRUE mean .

rectified components of any signal from d¢
—- 10 kHz. Computation offers significant
advantages over conventional circuitry, since
the instrument may always be dc coupled.
When measuring ac signals such as noise or
low frequency sine waves, this is imperative.
Because . the -unit electrically ‘models” the
mathematical equation of rms measurement,
the -readings - obtained " are repeatable .and
accurate whatever the frequency conterit or
distortion present.

‘Most engineers and scientists know that
there are -significant -difficuities -in" the-
phenomena- -

- 'measurement -~ of natural
vcorrupted by wide ‘band noise and time

varying -dc signals: Conventional DVMs do -

not - -always 1 provide - the. - optimum
measurement solution in such circumstances

since' the ‘integrating digital voltmeter only .

rejects mains derived interference.
When  measuring * dc' components . the
Schlumberger unit has infinite rejection ‘of

‘mean  rectified
- synchronised to external devices.

applications  are  in  the-
measurement - of random and natural .
phenomena -~ and ~also low fre‘quéncy'

interference and noise at all frequencies.
. -In the ac mode the unit will measure the

true ..rms -and the trué mean’ rectified -

components of any signal in the range OHz
— 10 kHz this -enables signals in : the
previously impossible band 0 — 20 Hz to be
measured accurately and repeatably.

Because the computation time extends to -

over 3 hours the JM 1776 may be used to
perform . stable ~

overload and drift associated with andlogue
integrators. - .

"> The ‘médsurement time may be externally
- commanded by using logic signals. - This~
enables- the measurement of dc¢, rms and”
components to be

Typical

deterrmmstlc signal evaluation.
. The JM1776 is intended for use: in all

. fields ‘of measurement, acoustics, hot wire

aremometry,. ‘oceanography, bio-medicine
and environmental engineering.

Full details -~ from Schlumberger

- Instrumentation Aust.. Pty. Ltd., 112 High
- St., South Kew, Vic. 3101.
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"LABORATORY SIEVE SHAKER
A “hew laboratory sieve shaker, desigried -
. and - manufactured in "Australia by Foss

Electric Pty.. Ltd., has a unique sieve

clamping mechanism.
" The upper platen is free to slide up down
" stainless - steel - guide .rods but.-can -be

instantaneously locked in any position.
The sieve stack is thén comipressed by

- moving two small levers a couple of times.
-.The entire operation of clamping or removal
- -is'said to take less than three seconds.

The sieve shaker will accommodate up to
eight 8" diaméter sieves. A 60-minute timé
switch is included as standard. :

Unlike many other types of sieve shaker:
: the Foss unit is.virtually silent and vibration

free in operation. . :
. Full details from Foss Eléctric (Aust) Pty.
Ltd., 96 Penshurst St., Wllloughby, NSW.

accurate  long  term -
integrationi .without the problems of -

"BRIGHT
¢ STAR »

CRYSTALS

ESTABLISHED FOR THE PAST 35 .YEARS
"FOR AL YOUR REQUIREMENTS

Bright Star Crystals are pre-
ferred by leading Manufactur-
ers throughout the country for
ACCURACY — STABIITY
ACTIVITY — OUTPUT
Consult us for Crystals for any

Mobile Radio. - Ali types avail-
able,

DISCOUNT FDR ﬂllAIITITY ORDERS

. AMATEUR AIRCRAFT and
ULTRASONIC also available.
Our modern factory equipment -
allows us to .offer you PROMPT
DELIVERY . for ~'aII' CRYSTAL
requirements. L

DEVOTED EXCLUSIVELY TO

THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State

Government Departments.

REPRESENTATIVES — '
Australia and New Zealand:

Messrs. Carrel & Carrel,
Box 2102, Auckland. ‘

Farr -Electronics,
Waterman Buildings, -
408 King William Street
Adelaide.

Phone: 84977.

‘Paris Radio Electronics,

7A Burton Street,
Darlinghurst, N.S.W. '
Phone: 31-3273.: -

Fred Hoe ‘& Sons Pty. Ltd
246 Evans Rohd
Salisbury North, Brlsbane
Phone: 474311.

W. J. Moncrieff Pty. Lid.,
24 Wittenoom' Street,
East Perth, 6000.

Phone: 256140.

Write for a free comprehens:ve
.price {ist or quote for your
o -requirements,

" BRIGHT STAR CRYSTALS P/l.

LOT 6, ‘EILEEN ROAD, CLAYTON,
VlCTORIA 546-5076 :
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o y s ' ' ' ; ' - The new Exact Model 7066 WLveform Generator is the first in
: new funCtlon generator. - aseries of higher performance Jmstruments desngned to be more
~useful in more test applications:

8 MHz now provides a signal source for transmission line test-
ing. Frequency response is flat iall the way out to 11 MHz, with p
high quality waveforms even at the highest frequencies. el
For sweep applications, the! Model 7060 offers “start” and :
“stop” frequency controls that let you precisely set starting and
“stopping frequencies. Accurate Kelvin-Varley d1v1ders tell you
exact frequencies without using a counter. e
.- As a pulse generator, the Model 7060 produces pulses with = —
widths variable from 100 ns to 1000 seconds, and repetition .
: : . rates from 0.0001 Hz to a full 11 MHz. . Ramp waveforms with
‘Sine, square and triangle Sine? pulse (top waveform) and ramp times from 100 ns to 1000 seconds are another fxrst in
waveforms: : . 100 ns puise (bottom waveform). -, this instrument. 4 .
: : AT R ' ; The Model 7060 sets the pace in D.C. offset, too, thh the
_ability to select either fixed positive or negative or variable
=10V offset. Offset also can |be externally programmed with
an analog voltage. ‘
- Two complete generators in/one, the Model 7060 generates
sme square, triangle, ramp, pulse and. -sync waveforms, sweeps
over a 1000:1 range and has phshbutton control of the operat-
ing modes of both generators. The main generator ¢an operate
in internal and external triggei' modes. In the internal trigger
“mode, the ramp/pulse generator triggers the main generator.
Other features include 80 db attenuation, V:f (voltage propor-
-tional to frequency) output, search mode floating output, sync
input for locking to an extérnal frequency or clock and 30V

works harder, / < Its frequency range, from 0.0001 Hz to 11 MHz, expands
T L , b the versatility of function generators into new areas. For. in-
operates eas'er ' , _‘stance, the Model 7060’s ability to produce sine? waveforms at

P ' . | e AN r - P-P open circuit (15V P-P intd, 50 ohms) output.
: ‘ b Model 7060 VCF/Sweep Generator. i sy
SRR EHEIHT IR (R s . Waveform :
i 5 ‘ - ) generators
Covcdadinl e o b . from $315

Sweoping with internal ramp. Fixed D.C. offset halves amplitude
. and offsets waveform positive or
- negative in relation to ground.

EXACT

electronics, inc.
Box 160 ' -
Hnllsboro, Oregon 97123

high frequency, low cost

New Model 7230 VCF Generator
‘with 0.0001 Hz to 20MHz frequency |
range, 1000:1 VCF/Sweep capability, 80 db ;
‘atténuation, Kelvin-Varley divider frequency control, variable time
symmetry control, search mode, and fixed posmve or negative or . '
variable £ 10 V D.C. offset 2 ‘ : .

EI.MEASCO INSTRUMENTS #Tv. |.1'|:.

P.O. Box 334, Brookvale NSW and P.O. Box 14, St. Kilda South, VlC‘tOl’la

I.: Sydney 93 7944 — Melbourne 26 1552 , {
ADE LAIDE Phone 64 3296 BRISBANE — kPhone 71 3366 ;
|
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~ EQUIPMENT NEWS

;

The - Model 41310  Frequency -~ Response

Analyser . recently - inttoduced by
Schlumberger is a low cost instrument. It is

_.designed specifically for use in educational -

or research.work which does not require the

accuracy - of measurement ‘of automatic

facilities offered by the more sophisticated
. instruments. ) ‘

‘The extensive use of integrated circuits has'

. given ‘the instrument a performance and
stability that the manufacturers claim:-was
not - previously attainable with discreet
_components. . : ‘ ‘
. The -1310 -unit consists of a wide range
oscillator (0.02 Hz to 20 kHz) with -output
variable from 10 mV to -10V rms. The
output from the oscillator is floating and
. isolated. * It  is -possible- ‘to: lock. the

FREQUENCY RESPONSE ANALYSER

oscillator -in' frequency and phase to an
external reference, such as a mechanical
system. AC modulation facilities -are ‘also
provided.

The measuring section of the unit features
a correlation process to isolate the
fundamental signal from the noise and
harmonic distortion. This combined with
the floating input circuit, gives a noise
rejection of >40dB at all frequencies. The
results are displayed in polar form in two
panel meters, one indicating the amplitude
(either linearly or logarithmically) and the

" other phase.

Full . details  from Schlumberger

Instrumentation Australia Pty. Ltd., 112
- High St., Sth Kew, Vic. 3101. - :

T

(ARTHUR ROSENTHAL)

- 69 BUCHANAN AVENUE
NORTH BALWYN, ViC., 3104
" TEL. 85 4061

AMPLIFIER KIT-SOLID STATE ;
2.5 Watt RMS into 8 ohm load. Flat
from 50Hz to 20KHz, High impedance
input suitable for crystal or ceramic
pickups. Volume & Tone controls in-

LANTHUR ELECTRONICS

‘cluded. Power requirement—18 volts

300 ma. Parts supplied-—Circuit board
2” x A3}”, 5 transistors, 7 caps., 14
res,, 2 pots., 2 heat sinks, circuit &
wiring diagram, $11.95

Assembled &

$15.50 Prices include postage.

BASIC LAMP DIMMER KIT
Consists of—6 amp. triac, diac, po-
tentiometer with . switch, knob, ferrite
rod .inductor, four
two capacitors . & circuit, $5.95
including postage.

BASIC POWER SUPPLY KITS

Will supply DC voltages from 6 to 12.
Consists of transformer, -bridge rect.,
filter - cap. & circuit.. Replaces bat-
teries “in transistor equipment of all

types. Will afso trickle charge car bat.

teries. a
600 ma. size, $5.25
1 amp. size, $5.95
2 amp.-size, $6.95 : g
Plus pack & post. Vic,, 0.40 Other, 0.70

SECURITY ALARM COMPONENTS

Assemble and install your own burglar

.alarm system. Lit. avail. on request.

Single sect. local alarm. Key -switch
operation. Test light. 12 volt 600 ma.
output to bell. Current drain when set,
200 ua., $21.50

Plus pack & post. Vic., 0.40 Other, 0.70
Electronic Siren Module. Produces up-
down wail or warble effect in speaker.
Will operate up to 4 speakers for cur-

rent ‘drain of 130 ma. per speaker.

S?ecifg' wail or warbler when ordering,
$16.9 Plus pack & post, 0.25
Pressuré Mat. Uitra thin, long life. 32”7
x 22”7, $10.75

*]. ‘Plus pack & post. Vic., 0.40 Other, '0.70

tested ready to use,'

watt + resistors, |

 PHOTO-ELECTRIC TRANSMITTER

A ' photo-electric ' pulse = transmitter,

designed primarily - for use' with ‘posifive

displacement meters, : provides an analogue
signal as well as two pulse signals,

Fields - of application " include  the
petroleum, ‘ chemical, - brewery, paint and
soft dririk .industries, and the unit can be
used where remote ‘transmission/control of
shaft speed is required, such as on conveyors
and pumps. - S ’

The analogue current signal, proportional
to full -or ‘part of the shaft speed range, is
available in the standard output of 0-10mA,
4-2mA; 10-50mA, or any other band in the
0-50mA range. : ; »

In  addition to " the -high-speed output
obtained by chopping the light falling on a

..planar . photo-transistor, a reed switch
‘output s available at a lower rate, normally
in-- 100 " to 1 relationship. - ‘This
separately-generated output is normally
used for totalisation.

Power supply is 12V dc (10 percent at
200mA) and the unit, which can be supplied
in ~ either weatherproof/PTB - or
flameproof/weathérproof  housing, ‘weighs
20 Tbs with the heaviest T-adaptor. A strong
cast' - aluminium *housing - protects - the

- glassfibre printed circuit board assembly,
with “silicon - ‘planar - transistors -and
- photo-elements. : o B

Optional -extras are a ‘remote  indicator
calibrated to give flow rate to an accuracy
of X1 percent; a flameproof ac mains power

.pack suitable for supplying up to two units;-

~and “adaptors with quitk:release clamps for

meter proving applications.

Full details from Eastern Instruments &
Electronic “Services, 460-468 High Street,
Prahran, Vic. 3181.

NIMBINS -

The modular instrumentation approach for -

nucleonic’ instrumentation conceived by a
special . committee established in 1964 by
the U.S. Atomic Energy Commission -has

. gained wide -international acceptance. In
Australia the use of this system has been

steadily - growing. The advantages of this
method of instrument system  packaging
have become increasingly apparent with the
wider fange of NIM compatible modules
now available. S
Apart from the NIM power supply that
they have manufactured since 1969, Perini

- & Scott are now manufacturing NIM Bins

for use by reséarch and industry.
The NIM bin offered complies with the

“specification “T.LD. 893 ‘and was designed

by the. Australian Atomic  Energy
Commission - who have licenced Perini &
Scott (A’Asia) Pty. Ltd. to manufacture this
eguipment. . . : .
The bins and power supplies ordered as a
set come complete ~with - all. interface
connectors ‘and “as a ‘fully wired system
ready for the user to insert his instrument
modules. The complete bin may be installed
“in a rack or used on the laboratory bench.
Full details from Perini & Scott (A’Asia)
Pty. Ltd., 126a Pacific Highway, Waitara.
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“INNERBOND'"®
BONDED ACETATE
| FIBRES

FOR PACKING IN .
~SPEAKER ENCLOSURES

f : !
AVAILABLE AT ALL
LEADING ELECTRONIC

DEALERS |

PTY. LTD.

87 James Street, Leichhardt
N.S.W., 2040.

Box 548 G.P.0., Sydney 2001.
Phone: 56 2780.

WONDER WOOL
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COMPONENT NEWS

T0-18 SOCKET |

kLes’s tktha‘n' 0.25” :square,j the Jermyn ‘
. A23-2044 TO-18 socket from  McMurdo
“(Australia) Pty. Ltd. allows close packing on |

0.25” “pitch” without' danger ‘of adjacent
devices shortmg

The' socket is moulded in glass loaded -
nylon with contacts of gold plated phospor

bronze.
Contact ~ resistarice ~ i typically 11

< milliohms and capac1tance between contacts
-is 0.7pF.

lnsulatlon resistance between ¢ontacts is

~over 10" megohms.;

* The solder tails are suitable for boards up
t0 0.125” thick and arranged on 0.2” P.C.D.
1o simplify the layout of P.C. boards.

Full details from McMiirdo (Aust) Pty

3168.

'NEW VOLTAGE REGULATORS

SGS ‘has added four new elements to its

" existing range of power régulators.

Designated TBA 435 and TBA 625A/B/C,
these -new © integrated .voltage . ‘regulators,

"encapsulated ‘in the standard three lead
TO-5 package, are intended for a wide range .
: of “applications  ‘that require .a regulated
“power .-supply, or ~where ~problems ‘-of

common ground coupling, circuit coupling,
sensitivity to spurious signals, voltage drops
in " cables and connectors’ are pamcularly
important.

“The TBA 435 and TBA 625A/B/C, having -

fixed output voltages of 8.5V, 5V, 12V and

15V respectively, may be used either as

simple “three terminal regulators or -as the

- control 'element of higher current fixed or
“variable voltage regulated power supplies. -

In the design of these four new integrated

“¢ircuits {5 inchided “4n effective protection
“circuit against overload and permanent short
Ccircuit. The TBA 435 625A/B/C do'rnot
require any ‘extérnal components apart from

. -'the output capacitor: ‘

.- The = ~devices - " are 'claimed ‘by the
’ manufacturer to-maintain an output voltage

98

Ltd:, 17-21-Carinish Road, Clayton, Vic.

' within #5% of the nominal and a maximim .
variation ‘of 1% of the absolute output

‘voltage ‘up to a regulated currentof 100

‘mA;

-* Additional features mclude a ‘very ]ow

- output’ resistance (typ. 0.1£2), high ripple

rejection . (typ. 60 dB) -and extremely low

“temperature coefficient (typ. 0.003%0C).

Full details from Warburton Franki Ltd.,
Box 182, Chatswood, N.S.W. 2067.

' INTEGRATED
'PHOTOELECTRIC SENSOR

Schlumberger/EM R-Photoelectnc, L a

" .division. of - Weston - -Instruments has
- announced the release of a new Integrated’
 PhotoelectricSensor. Designed for -the

Synchronous Meteorological -Satellite, the

unit contains an EMR multiplier photo-tube

packaged - integrally -with .a high. voltage
power supply in a “‘piggyback” design.

The 16 ounce power supply used in this -

device converts 28 volts dc into a highly
regulated adjustable - voltage, ‘up to 3500
volts. -In addition -to 'a maximum  power

consumption of .only 100 milliwatts, the -~
“supply features constant input powet over

the entire input voltage range. The supplyis

- both short-circuit” and- overload protected.

All ‘high voltage leads and components are

encapsulated within “the package, leaving.

only low voltage -leads to be electrically

Anterfaced.

The entire unit,’ 1nclud1ng the multlplrer
phototube, is capablé of vibration levels of
30 G, 20 to 3000 Hz, 50 G shocks of 11

milliseconds duration, and can operate from ,
-10 degrees C to +65 degrées C at both sea -
level and space environments. :
.'The following shortform catalogues can be
.obtained by applying on . company’ letter

head

i) Electro-optlcal Manuals '

. (b) High Voltage Power Supplies

(c) Integrated photoelectric sensors.

Full details from"Schlumberger Australia
Pty. Ltd.; P.O. Box 138, Kew Vic.3101.

TV AUDIO CHANNEL 1/C

The résearch and ‘development laboratories
of SGS ‘have’ developed ‘ and  put into
production “a -new ‘monolithic -integrated

circuit ‘which is' expected to revolutionise

the - design ‘of -the sound section of TV

“receivers. This integrated cifcuit, designated
“TBA 631, includes .the following .circuit
~functions: ~

®3 stage limiting amphﬁer
oFM coincidence detector - . .
e Audio separator

“eAudio -pre-amp and self- balancmg system
“.eAudio driver : :
ePower output stage

Thus the TBA 6 forms the complete sound

tsectlon from -video driver to loudspeaker.

Encapsulated - in : the weéll-known . SGS

-pressu

16-lead plastic -power SPLIT-DIP package

. witH external heat-sink, the TBA 631 ‘has

been . designed - to” reduce the - number of
external components to a minimum.

_-Full details from Warburton Franki Ltd.,
Box|182, Chatswood, NSW 2067.

P}I.LSTICCABL'E TIES

. Godiiing’,
LUCAS Service p

_MADE I ENGLAND
| JRSEPRLUCIS LTE BN B0

Many products developed primarily for the
Aeros‘pace and Electronics Industries -have
found their way into the motor car. " . '

The imost recent example from Lucas (UK)

- dre Plasnc Cable Ties, simple -to use-and
*. ideal for: the garage, w0rkshops and D4-Y

enthuklast

' Made from ‘heavy’ ‘strength ,plastlc, ,the

cable ‘tles are extremely durable; oil, water

~and heat proof, and will undoubtedly last
“ the life of the car.
+ To use, simply thread the tongue through

the locking head and pull. The Cable Tie'is
self-locking and cannot be opened by inside : -
re upon it.

Full| details from Lucas Ltd Great ng

St Blrmmgham England
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OMBINAT ON .

S par excellence i 1

‘MSP 15” Wooter model 15VAC fulfils a
" requirement where high power handling and
quality - reproduction of bass' frequenaes

are of prime importance. It features a nominal

35Hz tesonance and this coupled with an
exponential cone form allows smooth frequency
coverage from 30Hz to 6kHz.

27 Tweeter model 2MBC is designed

to cover the range from 5kHz to 20kHz.
The overall response is substantially flat to

20kHz, and the inherent low frequency
roll-off below 5kHz perrmts the use of a simple
2mfd capacitor in seties with the tweeter to
accomnplish a perfect crossover between bass and
treble speakers. Complete speaker specifications
& recommended ‘enclosure designs are
. availablé on request. ’ -

v : . /

47 YORK STREET SYDNEY 2000 -
. ‘ ) Sy ‘ !
MANUFACTURERS SPECIAL PRODUCTS PTY LTD A

ADELAIOE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY SR : T
510111 310341 343836 21804 679161 286400 20233&297031 o R ADI6
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AUDIO NEWS

GROOVY

Showﬁ.abové is the latest BIB accessory -
the "Groov-Kleen ‘model 40. This record

cleaning device, like a miniature pickup arm, -

tracks the disc carrying a brush and a roller
to -collect dust. . Special = features are

P v

DEMONSTRATION SPEAKER

" This " dismantled type LEST has been

produced by . JBL  to  illustrate . the

manufacturing -~ téchniques used in ~the i

construction of their products.
.We understand that the display umit wnll be
available  to dealers toward -the end of

‘November. . : -

JP RECORD PLAYER

... - Zephyr Products have announced that the
JP Stereo Record Player TP 6017 is now

available. The unit fay be purchased with
or without case and lid.-The company are
“inviting - trade enquities -~ “details . from
Zephyr - Products, :70 Batesford Road,
Chadstone Vic. 3148. :

countetweight ,adju“stm\er_lt and  simple
self-adhesive fixing to the “record  cover’
- top-plate. The device works so well that one
" can almost forgive them for using a name
, like Groov-Kleen. -

‘ thatJ

vith Diamond Stylus at no extra cost.

Compatible

Acos 90 Series — a famuly of pick- up cartridges
“covering all the main types needed today, each fitted -

GP91-1 MONO CRYSTAL Stereo Compatible . $6.95

6P81-2 HIGH OUTPUT MONO CRYSTAL Steres

GP32 MONO CERAMIC Stereo Compatible
GP93 STEREO CRYSTAL
6P94-1 STEREQ CERAMIC .

......... $1.55

" GP945 STERED CERAMIC FOR TRANSISTOR

$8.55

. $885 “- fitted with

DIAMOND

¢ ~ AMPLIFIERS

Sole ‘Australian Agents:’

AMPLION (&’ SIA) PTY. LTD'

100

$9.95 - Stylus at no extra cost

TECHMCAL DATA SHEETS SENT FREE ON REQUEST

o 29 Ma;ors Bay Rd., Concord,
',Syﬂney, KS.W. Phone: 731227

SPEAKER PHASING ‘
LoJJdSpeakers in a stereo system must be
connected ‘in ‘the proper phase.: This means

the same direction when identical inputs are
applied simultaneously to both channels.

are incorrectly phased the .sound will be
diffulse; ‘lacking ‘in’ bass, ‘and producmg an

A Jposmve way to check - for correct
_phasing is to place the two speaker cabinets
side by side and to listen for changesin the
bass response as the leads to one speaker are
reverked The -corfect in-phase connection
will produce the greater bass output..

Onde  the cortect’ ‘phasing - has’ been )
“established, ~mark - all “leads and speaker :

connéctlons accordingly.

S

mssL

A néw cassette noise reductlon system has

- ‘been ideveloped by Philips - in . Holland.

Unlike the - Dolby system, the Philips

1 technique operates only on playback.

The |system -operates by splitting high
frequency signals into two channels. For
signals' of 38 dB below reference and higher
than 4 kHz the levels in the two'channels
_are of| equal magnitude but opposite phase
and so cancel each -other out. High ievel

signals! above 4 kHz are not affected because -

tape h1ss is then masked by the programme
matenal ¢

The Phlhps organisation say that thelr new -

system' (known as DNL ~ Dynamic Noise

Limiting— will add about $25 to the cost of -

a cassette deck.

In thé same way that they licenced other
‘manufacturers to produce their cassette

machirles; Philips are said to be planning to-

make their DNL system available to other
manufacturers without cost.
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the speaker diaphragms must move in

“If the speakers-are connected so that they :

appafent source of sound that is ]umpy and
_erratic. :




| Meet Australia’s top Hi-Fi
People at the Convoy

"TECHNOCENTRE of SOUND

where you hear and buy the

worlds top equ:pment

THE CONNOISSEURS' ROOM, meeting

place of people who know Hi- Fi quallty
and want the latest and best. .

% ‘THE NEW TEAC RANGE of Hi-Fi as
released - at- the 1971 Chicago Con-
sumer -Electronics Fair is now at Con-
‘'voy Technocentre. You must experi-
ence the  A.2300 Deck (reviewed last
~month) - $445.00.. - Also the 4l new
Cassette ' Decks from : $183.00, ' the
Dolby Deck only’ $318.00. Also - new

-~ Amplifiers and Tuner/Amphflers A

feast of quality.

% Hear the pew J.B.L. AQUARIUS 4.

Column - Speakers - only- '9” - square.

They give sound. all round ($585 pair). -

: 'A full range of J.B.L. Speakers in .one
- line. .
. % McINTOSH AMPLIFIERS are regard
- ed as world’s best, you must see them
as well as hear their sound. They. are
. ‘unique to the Technocentre. - .

"% B&W ELECTROSTATIC hybrid Speak-

ers — a sensation at Dusseldorf. Also
DM 1's & 3's.. Hear them to belleve
them. -

* INTERNATIONAL “HI-F1 by PHILIPS
— this popular European gear is fully
stocked and demonstrated Meets DIN
standards.

% “PIONEER. An entlrely new’ range of
Amplifiers and Turntables that turn

. .quality costs upside down. These ex-

ceptional amplifiers are from $120.

“Also, PL15C turntable with auto cut-:

.off in teak and perspex at thls fabu
. lous price.

CONVOY SONY SPECIALISTS

Buy your -SONY from the big range of
Cassette - Recordérs, Tape Decks, Tape
Recorders, Turntables Speakers and have
Convoy Technicians match these units to-
gether or to your existing Hi-Fi equip-
ment FREE. Don't miss the fabulous Sony
10” two-way Speakers :and teak finish.
$108.00 pair—a sound worth twice the
price.

- 60 Watts RMS continuous power,

' TECHNOCENTRE SERVICE

* FERROGRAPH'S revolutionary push
< ‘button Recorder Test Set is at Convoy.
<On the 'spot,-we set up your tape recorder
or deck for the correct bias to give you

Etlmum from the tape you use. It will be
e a new machine when set up for TDK-SD

tape All repairs and service for Hi-Fi

equipment.

' FREE CUSTOMER PARKING

Convo

TECHNOCENTRE
Now at Cnr. Plunkett & Maclean Sts.,
/- WOOLLOOMOOLOO, SYDNEY,
Phone- 357 2444 .

AUDIO NEWS

MARANTZ ENTERS
LOW PRICE FIELD

The Marantz Company (USA) i$ entering a
new market with a line of low to moderate
price components.

The Marantz

Model 1060

Preamplifier/ Amplifier, offers an impressive -

list of features for its low price. The two
front -panel microphone inputs make this

model a ‘“‘natural” for amateur rock groups,
combining the capabilities of a stereo public -

~address amplifier with microphone mixing
and with -those of a complete stereo home

" music system control amplifier.
The preamp and power amp sections of .
either or both channels can be operated as

separate comlponents. . The . three-zone
stepped- tone controls offer more précise
accommodation to difficult aCOUStiC
environments.

The Model 1060 Amphfler sectiofi delivers
“both
channels  driven . at, or below, -rated
distortion from 20 Hz .to- 20 kHz, into 8
‘ohms (30 Watts per channel).

The ‘total harmonic distortion is less than
0.3% for any frequency from 20 Hz to 20
"kHz, at full rated power or below.

The compact unit measures 14%4” W x 4%
Hx12”D. . ‘

The. Marantz Model - 1030 Console
Amplifier, with one microphone input is the
first. truly low priced unit' offered by
Marantz. It includes many of the features of
the Model 1060, with only a decrease in
power. The 1030 RMS power rating is 30
Watts into 8 ohms, both channels driven at’
or ‘below rated distortion, from 40 Hz to 20
kHz (15 Watts per channel).

Either Console Ampllﬁer matches in size
and styling the companion Model 110
AM/FM Stereo Tuner.

T\e new line marks a dramatic move for

‘ Marantz into 'the 'low and medium priced

‘component market.' Although the company
~will continue to manufacture and distribute

“ the recognized line of components in the

higher ‘priced range,; the' new’ line also

| contains - the: same advanced - enginéering

specifications and ‘the careful attention to
-detail of all Marantz units. The distinguished
appéarance of these components are in
keeping with Marantz’ tradition of styling.

Marantz ~products are
Austraha by Auriema Pty Ltd.
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The TAPE REVOLUTION'S OVER!

“TDK Super-Dynamic-'SD’

“Now recoghised the world over as the

PROFESSIONAL QUALITY RECORDING .

.. TAPE. Tape recorders are . “drama-
tically - improved”,  says " Consumer
Guide, US.A. . “s:gmflcantly different

performance from other tapes ‘that we
“have tested”. Electronics Today, Sydney

THE TDK STORY

o 1t «was' in 1932 ‘that TDK’'s founders jnvented a new

class of materials,. ferrites, that was ‘to become the
basis of a new mdustry ~
The -entiré -magnetic recording mdustry as’ ‘we know

it - today, -grew out of the basic TDK innovations

nearly four decades ago. .
Based .in Japan, TDK is actually a*diversified inter-
national .company  with facilities -in such countries
as Taiwan, West Germany and the 'United :States,
with' ‘more ‘than 5,000 * employees.

© "Magnetic tape technology is the -area in which .

TDK first gained pre-eminence. It maintains - world-
wide leadership for its -audio, video and computer
grade tapes and tape products

SUPER DYNAMIC-SD
CASSETTES

‘“The Tape That Turned the Cassette .

Into a High Fidelity Medium."”

Gamma - fertic oxide, an “exclusive TDK -high-resolu~
tion, high-efficiency magnetic formulation, - has made
it possible to achieve ' fidslity in the . cassetfe
mediam that could previously be obtained only. with
reet-to-reel . decks.
features:

* Frequency response from 30 to 20,000 Hz ¢ Increas-
ed  output - level -« Minimum distortion s Expanded
dynamic range ¢ lowest noise, best signal-to-noise

.- ratio » No shedding "or head wear e ngh-rellablllty

jamproof cassette construction.

SD REEL TAPE

. Engineered for the next generation of tape recorders,
TDK Super Dynamic tape on open ree's is capab'e
.of dramatica'ly improving the ‘performance even .of

recorders that are o'd or .of -modest . quality. -With
reasonab'y - good - home -equipment, = it -can produce

.. professionat, studm quahty results 20-30 KHz.

"Ordmary magnehc articles, magm-

fied. (left) SD-tape microfine partlcles,
-also magmfled (right).

7" —1200%

Write for full -details, also DIGI PACK Com
puter - Cassettes and TDK Endless - Tape
Cassettes available.

Sole “Australian Agents
CONVOY IMPORTS
Division of

Convoy International P/L.,
Cnr. Maclean and Plunkett Streets,

“Woolloomooloo. 2011. Phone 357 2444

vit: AUSTRALIAN MUSICAL INDUSTRIES
155 Gladstone St., SoutH Melbourne. 69 7281

S.A: - TRUSCOTT.ELECTRONICS
64 Hindmarsh Square, Adelaide.- 23 3024

QLD: - BRISBANE AGENCIES

72 Wickham Street, Fortitude Valley. 219139 "

W.A.: * LEROYA INDUSTRIES
266 Hay Street, Perth. 81 2930
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The tape offers the following ‘



above speaké

A contemporary’ ‘emp

lifier . cabinet, - with
attractive teak front
panel,

Yours for just $299 00

‘ . 'RMS intg . Mail Order Division
' We offer our apologies to
SR : speakers. | any customers who may
e : ‘A contemporary & e ©+. 77| have been inconvenienced
O teak front panel. .. - | by delayed orders during
' ‘ ' ‘ ‘our move to Croydon. =
. €

|
. . | EE

. Creates’ your own custom-built stereo sound system with these three famous—name products-—
v 'BSR turntables, Sinclair amplifiers and Magnavox speakers and a Pre-Pak Pre-Fab Hifi system.-

- So slmple—easy to follow instructions make hght work of the assembly process and you can be ready

~ 10 go in less than eight hours. :

There are numerous combinations so you can really do your own thlng To name but a few ot :
718 Parramatta Rd., Croydon 797- 6144 Lo e ‘ i \ ERTRN ST S L

: |
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- Shostakovich’s

-Revolution. -~ ’

- Symphonies 13 and 14 as
.- Shostakovich’s
“documents these symphonies certainly are —

EECORDINGS..

REVIEWERS: John Clare,

Christopher Wagstaff, John Araneta.

CA

- SHOSTAKOVICH — Symphony No.

14 Margarita Mirdshnikova (soprano),
Yevgeny Vladimirov (bass), Rudolf _
Barshai, Moscow Chamber
Orchestra,HMV ASD-2633.

Political . considerations have
prevented more objective critical views on
works.. .- A work _ like
Symphony number 12 is a finer work to my
mind than éither number 11 ‘or the better
known number 13 “Babi Yar” but is always

- undetestimated not so much for its obvious
banalities but because to most minds it was

written to commemorate the 1917 October

The myth of "the ‘‘poor” Sov1et artist
writing to satisfy the needs of the State dies
hard. Everyone seems ‘to forget that the
ubiquitous and admired Fifth Symphony

¢ was also ostensibly written to commemorate
.~+'the -:20th .anniversary .of - the
“Revolution.
written

Russian

In ‘fact Shostakovich : has

{i.e., the “Leningrad” Symphony). The fact
that there may be less freedom of choice for

“the composer, or that quite a“number of
- Russians have produced nothing-more than
proves
. nothing. 'We are also, after all, not in a

“trash™ for - State - commissions,

position to ‘determine when a composer like

“Shostakovich writes music simply and then
-uses this same music fot ostensible purposes,

much .as any ..composer has .done . for
hundreds of years. But an even tore
disturbing lack of objectivity is present with
the “almost - unanimous ~acceptance of
among
finest. Humanitarian
but .they .are not less political for  that
réason, nor-are these reécent .examples of
“protest” .fine . works because they are
humanitarian. ;
This latest- symphony "of Shostakovach is
attractive ‘mainly -because . it uses  texts”
unusual for-a Soviet artist: .Rilke, Lorca,
Appollinaire, - - “Kuchelbecker - . all
condemmnéd ‘at one time or another as
decadent aesthetes by - ‘Marxist
policy-makers. Even'more striking is the fact

that - the- language -is always ‘strong and .

criticism of government can hardly be
described as veiled.

“But -what of the music? -Alas, this
symphony - owes .far too much -to its
dedicatee, Benjamin Britten. Shostakovich is
undoubtedly . the -most important Russian
composer for the voice since Mussorgsky,
but - here -even “his -vocal wntmg is more

‘reminiscent of Britten. This influence of =

Britten on a Russian composer should not
be surprising in itself since Britten’s work is

- ‘apparently very much admired in-Russia,

and the success of his Pushkin settings in the

cycle ‘The Poet’s Echo’ has undoubtedly
i novel -
-approach to the problem of setting Russian.

sparked  intérest because of -its

It is surprising that 'no critic has to my

- knowledge compared the vocal writing ‘in

always o

. moments

““political”” works on "his ‘own -
-initjative,: and the.results have sometimes .
been worse ‘than State-commissioned works -

cand its

this ‘symphony to. the “less - dérivative,
powerful writing in ‘Katerina Ismailova’ and
‘Stenka Razin.® Even the orchestral writing
~here - is - derivative. . Shostakovich is not
content to assimilate Britten orchestral
technique, he
characteristic Britten - devices . (hote
especially the orchestral writing inthe

" second song, which is almost literally lifted

from the Frank Bridge Variations).

There - are undoubtedly very. movirg
nevertheless, “-especially  the
settings of Appollinaire’s ‘The Suicide’ and
‘In Prison’. Performance is-excellent — and

“while two more (!) recordings of this work

dre soon to be released, -one can hardly go

“wrong by acquiring this one. Recording fine,

and the surfaces on my copy are good. -~
J.AR.

Eomen

%

BARTOK Concerto For Orchestra,
Divertimento. Hungaroton, Stereo,
L.PX1143. Hungarian State Orchestra
conducted by Antal Dorati.

My feeling about this performance is that

Dorati has got it right- — I recommend it

_without hesitation, despite the dull sound —

but that heé could have given us a little more.
It .is if anything a shade too careful. The
orchestra is contained, almost to the point
of remoteness.

‘The low strings for instance, scem not '

quite dark - and sombre -enough in the

“‘introduction, though the playing has the

calm gravity one would desire. I thought too
that the trumpet statement of that lofty,

~.théeme which is taken up again in the third|

movement could have beena little broader,’

more instinct with restrained  passion. Not -

that I would have wished for rubato, rather
a slightly’ broader treatment of the

- semi-quavers’ without time alteration. The
“high': string * statement - of the theme is
- suitably grand, with the appropriate hint of

resignation, but it could “have been made a
little more spectacular without distorting its
expressive function.

The upward flourish of the main theme
immediate inversion; ' signal - a

ELECTRONICS TODAY — NOVEMBER 1971

must also use very

. first, contains ‘the most

- ‘woodwinds

~-used ; at - the - climatic ' point - of -

~held  that
- zepresent the crude liberties taken -with

splendid play of “alternating thythms and
‘energies, calm “interludes and a’ vigorously

rocking. canon for brass instruments. The

~attraction of this ' movement, and indeed the

whole work; is that its thythmic variety and

- sstrength never break the feeling of calm and
“lucid _thought, of passion contained and
..teflected  upon.
~safely have rendered it with just a llttle

1. felt -that ‘Dorati could

‘more gusto.

The third movement, which is broadly a
continuation - of the introduction of the
concentrated
poetry, and here I think is where restraint is
most. successfully applied to this work, -
without cancelling in-the listener’s mind the

- possibility of another kind of success. This

is like great poetry read int6 a microphone
for ‘radio” broadcast rather than from the

. stage. The beautiful lament which emerges

after the soaring entry of the high strings is
no less  beautiful for ~being - intoned .-
intimately and “without a great deal of

“emphasis. Yet itis also possible to have it
.. emerge groaning with intensity like a great

line from Shakespearean tragedy. .
The fourth movement - contains - many
seemingly " incongruent -elements. -After .a .
somewhat monumental burst of rhetoric, a
brittle and delicate melody is played by the
in . bars of two four - time
succeeded by five eight; the first bar of five

£ight being an emphatic triplet, the feeling

of a very esoteric dance is created: folk-like
yet more subtle, even surreal,-in nuance
than one would expect of peasant.folk —
and of course on€ is always surprised. The
beginning of a broad waltz motion stirs with

B ~“the succeeding melody, but this is deflected
by -another bar of five eight, keeping the

emphasis on the melody, which is a lovely
one. ‘All ‘of this is interrupted by-a tune of
surpassing banality, and there follow various
satirical - effects, ~including- a - jangling
dissonance ‘which one could imagine being -
some
particularly insane circus act. It is generally
these coarse - interruptions

‘Hungary, the composer’s homeland. Bartok
was in exile in ‘the United States when he
composed the work in 1943. It is well that
the corny bits have not been overplayed, for
-the movement is obviously more than a
collection of musical send ups.: .

It is well too_that the hurtling release of
the final movement is not prodded into
frenzy. The -playing here is galvanising -
enough, the ultimate heroic transformation

' of the trumpet theme certainly enough to

bring me to my feet. As I have pointed out
‘before,: this work is a serious one, no mere
compendium -~ of ‘devices, but--it does
represent a- kind ~of summary, synthesis

‘- more_accurately, of the composer’s work,

and serves too to whet the appetite for more -
of the music of this century, much of which
“has hither influenced or been influenced by
Bartok. £ .
The" Divertimento was‘also written at a
time when Bartok feared for ‘the future of

1/ = 103




CLYDE BATTERIES PTY. LTD.
'P.0. Box 167 — (Factory Streét) ‘

; CE ; “GRANVILLE, N.S.W. 2142
- . R, V'“Telephone——Busnness 637 4051 CI-YBE

SlIPPlIERS OF BAT TERIES FOR TIIE ElfCTRO)IICS IIIMISTRY |

" Fully Sealed Lead
Acid Batteries

The NOYPER battery is hght in
weight, compact in size and is
maintenance free .(except. for
‘recharging). Has a long service
~life, is leak proof, explosion
proof and .can be operated .in -
any position, but rmust be re- ;
-charged in the vertical position . . . S _ ‘
with " a - specially designed !

‘ Clyde Noyper Battery Charger. Niel ~rdmi y ] rae
: -The battenes are suvtable for a wide variety .of electronic equip- ; NICkeI cadmlum réChargeable batte"es
The ULTNICA range of batteriés are all hermetically sealed,

ment such as two-way radios—transmitters and receivers, emerg-
ency lighting, portable TV and measuring equipment. They are which guards against leakage.. They ¢an be used in tempera-
tures as:low as #20°C. ‘and are ..completely . shockproof.

~.available .in 6 or 12 volt with capacities ranging from 1 ampere
hour to 8 ampere hour at the 10 hour rate, Suitable for usage in electronic equnpment and communication
equlpment and electrical tools,

A NORTH ROCKHAMPTON:
- Highway Auto Electrics,
Port ‘Melbourne. - 64 1534, 104B Musgrave St. 6 5386.

; BRISBANE: ‘Links Ave., Tt I UL TARIYE e [ or More Information, Contact:—

Eagle Farm. 68 0155. ~Industrial’ Storage Batteries, Es

- ADELAIDE: 31 Burleigh ‘Ave., 137 Franciso St.,. Belmont,
6671. ’
TELEPHONE 637 4051

MELBOURNE :
269 Williamstown Road

Woodville North. 45 -85 2422,

TASMANIA: :
Batteries Pty. lLtd.
118 Bathurst Street,
Launceston. 24 734.

NEWCASTLE: 13 Dickson St.,
Wickham. 61 1943.

TOWNSVILLE: ' Peniny ‘Lane,
* Townsville. .71 6629.

e r*d.: str‘ak’

ATTENTION |

ALARM INSTAlI.EHS

SlMPLIFY YOUR |NTRUDER ALARM PROJECTS

Rustrak Mmlature Recor ers
“chart voltage, current, power,
temperature, - pressure, - strain,
events; or virtually any para-
meter that can be ‘converted
into'an electrical signal. L

inkiess, . drywriting, rectilinear
recordmg with wide range' of

'PRIVATE EYE

63" chart roll — one mnnth s

supply at 1"’ per hour. .. .
Portable or for panel mountmg
‘as a system component.
Acturacy 2% .of full scale.
Only 53" high, 35- wide, 4%"
deep. Weighs 3% Ibs.

Combine  any two functions on -

Allow us to supply professmnal equupment at : R

sensitivities, writing and chart -one chart in our new Dual 300 .
reasonable pnces e

speeds. - Series. .,
Quick, easy chart review énd T
te-wind. Sliding access winddw.

L 5 Due to mass production we can offer quality

equipment freeing you to devote your time f:,“ggggx“’,'esﬁif,‘:'l‘:l‘(‘:"'c“h";fcﬁﬁ |
-to the heart of your intruder system i.e. the gray finish.

apphcatuon and mstallatlon »
Contact us for mformatnon on Pressure Mats
Bells, Magnetic Reed Switches. Control , Modd 28
o : ,Systems, Timers, Photo-EIectric“Beams, etc. ,
b ; N , | TECNICO ELECTRONICS ;
| SEGURITY ENGINEERING S — - | A
’ , PTY LTD : ‘ ' ... 53 Carrington Road, Marrickville, N.S.W. 2204. Tel. 55 0411 .. SRR

-2 High Street, Northcote, Vic. 3070. Tel. 489 9322

g o 211 Flinders Street, S.A. 5000. Tel. 233979 . .~
, .SUPPLIERS 70 THE SECURITY /NDUSTRY : 97Menvalesltnre:;ssg[ﬁz Brishane,nld.eum.Tet.usn :

S 182 GEORGE ST., PARRAMATTA, NSW.
¢ -1 2150. PH: 635 6550 -- 635 6468.

TES932
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© between “Pie..Jesu,

CLASSICAL

T Europe (1940) and . it is certainly easy

enough to feel the composer’s anxieties in

the work, but as with all great art it can'be -
. fully appreciated with no ' programmatic

knowledge. It is not so harsh as the String

Quartets, though very s1m11ar flgures are

occasronally used.
“ Far from being a depressmg wc)rk, it is on

" .a sensual level most pleasing, and on thé
- ‘émotional level. it strikes' me, like ‘the

Concerto For Otchestra,‘as an affirmation

that man’s existence is ‘worthwhile’ at least -

on -the . subjective level, despite outward
uncertainty.  This = performanceé “evokes
«perfectly that sense of carefully developed

 inner calm played .over by the nervous

stirrings - and alerts ;of -a’ highly tuned

sensitivity. The recorded\ sound seems to be -

a little better than for the concerto, but it is
still' far from being satisfactory. Excessive
surface noise occurs at various points of the
recording. — J. C.

" 'BERLIOZ—REQUIEM OP. 5. London
. ‘Symphony Orchestra and Chorus,

Wandsworth School Boy’s Choir,

- Ronald Dowd (tenor solo), conducted

by Colin Davis. PHILIPS 670019.

‘Colin Davrs ability, v1gour and enthus1asm o
- in Berlioz is always impressive. - .

This is no exception.

=~ From the opening phrasé of the “Requlem :
et Kyrie” to the coda of the “Agnus Dei”

Mr. Davis® dramatic conception of the score
;is strongly evidéent and his understanding of

the ‘whole work (in which each phrase has -

significance) is outstandmg His abrlrty to
‘interweave - the
counterpoint, such as the falling chromatic
countersubject - of . the

of “thé - chorus -against the long sinuous

~-melodic lines - of the " orchestra in .the

“offertorium” is saperb. These different

lines ' are - themselves beautifully phrased. -

Pauses are also well handled — the effect of
the pause after the mildly radiant climax of

“Et-ab haedis me" sequestra” (from - the

“Quaerens me”) and before the entry of
“Statuens in . parte - dextra”

the ‘words ‘“‘Judicanti responsura™ after all

the excitement of the brass and percussion -
“‘episodes is notable. I did not feel, however,’

that there was enough ‘contrast in mood
-Domine - dona- eis
requiem” ‘and the feeling before it of being
inexorably pushed forward.

The London Symphony ‘Orchestra is in

--excellent, form throughout. The effects of
" four brass  choirs - scattered - throughout

Westminster -Cathedral are really splendid,
and the thunder of tympani and drums,

- togethér with massive brass chord clusters, is
. ~breathtaking (helped, no doubt by the

acoustics of the Cathedral). Solo playing is

‘often very effective — the sighing phrase of

the cor anglais in “Quid sum miser”. The
strings (especially cellos and double bass)
have a luscious tone -in the spaciousness of
the Cathedral. Some of the pedal notes of

,the trombones «in “Hostlas” (and again in

different ~ lines  of

strings in . the -
. “Requiem et Kyrie” or the unvarying chant "

being most
moving. Changes of mood (and there are

~~ many) are on the whole well managed < the

" effect of the awed whisper of the choir to

“Agnus Dei”) are not,” however, always

Cexactly in tune with the chorus and this is
' annoying.. Otherwise,
- responds to 'the

~demands  of * Davis’
interpretation.

The’ unaccompamed singing of the London

. Symphony Choraus :is ‘very "good .and the

blending of parts (helped again by the
acoustics of the Cathedral) is excellent —
the chorus does a beautiful rendering of
“Quaerens me”

With fine help from ' the Wandsworth
School Boy’s Choir ‘the chorus ‘achieves a

‘bold and lusty sound for the loud sections

of the work which ‘is .quite - effective.
However, in many of these sections the

..men’s -voices ~ (especially ~the ‘ténors) are
often -slightly under pitch and -in ‘some °
places_their voices sound -strained (perhaps
due ‘to the shortage of members ——:! - Ed) -~

This is most disturbing - especially in the -

“interweaving of different lines. If this fault

" “could have been rectified what an excellent

rendering -of the Requiem this would have

‘= been. Nevertheless, the singing ‘is full .of

feeling and the chorus responds well to the

.~ conductor’s demands.

Ronald "‘Dowd sings very expresswely in
the “Sanctus”

long solo flute notes, soft tremolandi of

. violas and radiantly celestial phrases by the’

chorus. -

To conform with Berlioz® ideas of “sound’

within space” the recording was made in

. Westminster Cathedral (London) and as I
mentioned, the acoustical results are often-

quite ~ ‘thrilling.. Philips’  engineers “have

judiciously ensured that there is clarity for'
the counterpoint, (an essential in a work of .

this kind) as well as the appropriate depth
and ‘atmosphere ‘which helps to hold the
work ‘together far more éasily than if there
was no reverberation whatsoever. The sound

is - excellently spread ‘and the -antiphonal -

effects of the brass choirs are effectlvely

_ realized.
Certainly a most valuable addition to the ’

Colin Davis Berlioz cycle. - C.M.W.

1GOR STRAVINSKY — LE SACRE

DU PRINTEMPS APOLLO Ansermet,:

-Suisse Romande — Ace of Diamo?ds

SDD-243. Stereo.
Records like this often make one wonder

“how much music can actually be managed .
-on ‘a single disc if a recording company felt -

willing enough ¢

‘This is not the first time ‘Le Sacre’ has L
been coupled ‘with another Stravinsky work -
on a disc; there is first of all DECCA’s older ™
*. recording of the work now on ECLIPSE and

if memory serves an -ancient’ American
Columbia coupled its ‘Rite’ with either
‘Firebird’ or ‘Petrouchka’.

At the price ($4.15) this record is cerfainly
an excellent buy, While the recording has a

slightly gummy atmosphere compared to -

more modern teleases, the overall sound of

the disc is good enough. Most important,
"'howevet, ' this record preserves one of the °

best Stravinsky interpretations on-record.

‘ -~ That of ‘Apollo ‘The grace and strength of
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the orchestra fully

and a wonderful effect of
~stillness is created beneath the -soloist by

en . Chamarade -

~improviser. - CMW., .. o

Ansermet’s: reading is only surpassed by thé
¢omposer’s own and it is good to have it
back in the local catalogue

Ansermet’s ‘Sacre’ is another 'matter

“altogether. When - first - released about ten.

yedrs or so ago, this performance provoked ~
a variety of opinions. I do not remember
anyone ever saying it was ‘bad but it is
certainly different. Ansermet’s  ‘Suisse
Romande’ is hardly 1mpeccable but they do
manage to put forth an mterpretatmn of -
this score’ which is unique in that it is quite
lyncal indeed. " .

Quite frankly, 1 can think of no ‘Rite’ m
the current catalogue which is actually less

“'than -good, :and each presents-a different -

conceptlon of “-the .score .from -the
composer’s -own : to Karajan’s; Bernstein’s
and that of Boulez. I happen to like this one
very ‘much, -alorig with several others -
JA. .

“Improvisations by Pierre Cochereau

on the Organ of Notre Dame Cathedral

.— Paris. Philips {(French) 6521008.

Cochereau’s “on the spot” improvisations
on :virtually - any - -theme - have -always
attracted large audiences in  France and

-abroad (including- Australia). This disc-is a
--fine example of his improvisatory powers.
- Here ‘the works performed .are based on

popular Frerich airs — the first side devoted '
to ten improvisations on“‘Alouette, Gentille ,

‘Alouette” -and - the ‘second to .4 suite

(Prelude, Air, Gigue, Musette, Sarabande,
Menuet, Toccata) each movement based on
a popular theme.

What immediately - becomes  apparent is . 4
7 “Cochereau’s

ingenuity. The  diverse
treatment that ~ the - “Alouctte” . theme
receives-is astonishing and the possibilities
he opens up seem endless.” His style is
typically - modern French ~with ~Dupre,

‘Duriofle, (two of his teachers), Messiaen and

Vienne the main influences. Mostly it is a
curious’ . mixture - ‘but -sometimes = one
composer’s harniony and forms dominate:

‘the Toccata (Marche Des Rois) ~ Vienne,

second improvisations on Alouette — Dupre,
third improvisation .on - “Alouette” .-

... Messiaen. Cochereau is not what one would

call an original, but then he probably does
not pretend to be. What is important is that

_ he has wonderful control over these various

harmonies and styles, and integrates them in
a- satisfying whole: Often he combines a
strong . rthythmic drive ;=  the -Toccata
(Marche -des Rois) almost'. sends you
marching around the room.

.Cochereau here has tamed the monster at

Notre Dame and the number of possible -
combinations . of .sounds - seems
inexhaustable. Nothing particularly exciting
about the organ except perhaps the strident
“Trompettes” - (used
sometimes in announcing the theme or in:
full combinations of large chord clusters) or
the raucous pedal reeds. For once' the organ
is in tune = .on almost every record T have
heard it has been consistently out. -

The French frequently boast of their long -
succession of outstanding improvisers and
somewhat reluctantly, here I must agree —
Pierre . Cochereau .is = an . outstanding
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- clarity and realism. The gradual narrowing

; | ; .Cassettes.
of track widths and lowering of tape B |
speed on domestic tape recorders place, Playing times: mih _ C -
above all, great demands on tape to , £30 = 2 x 15 minutes = 30 minutes.
‘head contact and magnetic uniformity. o +C60 = 2 x 30 minutes = 60 minutes.
A natural consequence of this development C90 = 2 x.45 minutes = 90 'minutes..
appeared to be background noise which became , ©120 = 2 x 60 minutes = 120 minutes.
“more audible during sound reproduction. - : -
To counter th|sl BASF engineers have o BASF Compact Cassettes“avallab,!e“every,V’Vhere
“introduced low noise equalisations and in_ your choice of elther Trans,” “Snap” or

feelthebeat
through your feet
and hear the Iync too

enjoy both with BASF LH-hif recordmg tape

Sure, with any tape, you can turn the volume up ~ as 8dB over other quality tapes. Now you can
until the floor shakes. The difference is the quality.  keep the swingers swinging with wall to .
of the sound produced. When you are playing . wall sound while the neighbours enjoy the lyrics.

a BASF LH-hifi tape there is less distortion, more BASF LH-hifi tapes aléo available in Compact

eliminated the background noise, increased , ' Flastic Pack.”
sensitivity and achieved a dramatic -
|mprovement in signal-to- norse ratio of as much

BASF HAS THE QUALITY-—-YOU MAKE THE MUSIC——BASF FOR ENDLESS PLEASURE

Australlan Distributors

Maurice Chapman & Company Ply. Ltd.,

276 Castlereagh St.; Sydney. Phoné: 61 9881, £6
.-146 Burwood Rd., Hawthorn Vic. Phone: 81 0574 :

e k j — ‘em:mc
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" REVIEWERS: Merv
Atkinson, Graham Bel/
John C/are

HORACE SILVER — The Best of
Horace Silver. Blue Note, Stereo

BST 84325, Senor Blues, The Preacher,
Doodlin’, Sister Sadie, Filthy McNasty,
The Tokyo Blues. Donald Bird, Hank
Mobley, Louis Hayes, Doug Watkins,
Roy Brooks, Blue-Mitchell.

. During the late forties, early fifties, the
wild attack and rococco complexity of
bebop gave way - to the subtle

~ understatements ‘and light “swing of ‘cool’

jazz. By 1954 .all -these - limpid, . neat,
smoothly ‘planed sounds had begun to pall

and the blues came back into jazz with two |

historic -performances: ‘Walkin” by Miles
Davis, who had been largely responsible for

" -the ‘move to cool jazz;“and ‘The Preacher’
written by Horace Silver and performed by

Art Blakey’s Jazz Messengers.

Acutally, neither of ‘these ‘tunes were
strictly blues. ‘Walkin” could be said to have
been an abstraction of blues form. ‘The
Preacher’ was based on the chords of ‘Show
Me The Way To Go Home’ (once you know
this, every time you hear one, the other will

. 'start playing in your mind), but both had -
“ the feeling of ‘blues and gospel music, and - ;

‘they were played in what would seem to be
the logical blues style of the time: With
some of the ideas and attack to bebop, but
fess of the florid virtuosity.

‘After leaving Art Blakey, Horace Silver Jed
several - groups - of “his ~own. “If the
performances on this recording are not.the
very best given by these groups, they are all
excellent. Tt would, in fact, be difficult to
imagine a dull performance by a group
which included Silver’s driving piano.

- Trumpeters Bird and Mitchell are not great
~ originals,. but they sound quite distinctive

even when playing the same funky cliches.’

Both -are very lyrical, as well as being
- self-consciously ‘hot. Mobley on tenor is

"~ even-more his own man. | thought for a
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" oratory,

while of Flip Phillips and Lucky Thoripson,

but .after ‘playing a few records I decided .

that Mobley was just Mobley. He has a'big
airy sound, and he flows along quite
irresistably, standing outside the rhythm
occasionally -to deliver some swelling
before resuming his sinuous
‘muscular progress.

All of these performances are excmng
within the confines of a slightly tongue in
«cheek < ‘down home’ format. Time ~has
treated the music very kindly. ,.

-Side one is electronically re-recorded to

“simulate stereo, while side two was recorded

in ‘stereo -originally. As usual ‘the stereo

simulation  tends - to gloss ovér true
instrumental timbre, but this is not.a bad
example. .

The sound geneérally *is = more = than

adequate. — J.C.
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BLACK, BROWN AND BEIGE

x

' DUKE ELLINGTON AND MAHALIA -
. JACKSON Btlack, Brown and Beige.

French CBS, STereo S 63363.

Black, Brown and’ Beige was the first of
Ellington’s suites.. |Due ~originally to ‘a
recording bdn, ~and then:as a result of
Ellington’s deciding to discard part 8f it, the

complete work has' never been - recorded.
This version is minus the ‘Three Dances’ and .

the record is filled ‘out by an uninspired
setting - of the wanty Third Psalm  for
Mahalia  Jackson. | There was

‘Come Sunday’ section of Black,"Brown and

,Beige, - as she ddes  heré, which was

somewhat superior t0' this one, as I recall.
However, this is far from being a poor

performance and ‘fdr anyone interested in °

the music of Duke Ellington, or in American
music generally, or i‘n all rare and intriguing
| .

I
N !
R

another -
" recording - of Mahahd Jackson singing the

music, it is an essential ‘buy. I don’t think

“that this work displays Ellington’s orchestral

command so strikingly as does that ‘other
recent Vanguar import ‘A Tone Parallel to
Harlem’ but the master’s reputation would

“be secure if it rested on work of this quality.
- What it does more obviously is demonstrate

that Ellington, with his late colleague Billy

‘Strayhorn, must be placed amongst the

great - American melodists, along with
Stephen  Foster, - .George - Gershwin,’
Thelonius Monk and the rest.

The ' ‘Come  -Sunday’ . theme - is

foreshadowed in part two when a broad
open trombone plays an altered version of it
against minor harmonies in the reéds, which
rather than creating a mournful atmosphere
evokes a kind of remote, barely ‘imaginable -
peace and quiét. This feeling is interrupted -
by one of those shining brass chords which
suddenly ascend like a periodic ‘fountain.
Ray Nance takes you out again to an
obscure but fruitfil and soothing region
with his highly individualistic pizzicato style
before playing some rhapsodic bowed violin.
The theme is played again by a tenor
saxophone - (Paul - Gonsalves) ~ -against

“tfrombone-harmonies. It is sung by Mahalia

. Jackson in part ‘four, ‘and played yet again
~ by Ray :Nance on violin.: It is""a - lovely

melody, one . which lulls you with its
apparent predict’ability, then takes you all
unawares with an unusual and beautiful turn
of phrases. ’ :

This is not a great performance by Mahalia
Jackson, but it is certainly hot a bad one. It
is just -the difference, it seems to me,
between a concert performance and a studio

recorditig, as this one seems to be. Nance

plays well. I happen to be one of those who
like his playing. Often rather primitive on
trumpet, - he shows quite: a* sophisticated
harmonic ear on violin. His sound is really
very fine, and sometimes he is very moving
as on an Ellington recording of the Fifties,
‘Ellington Indigos’. )
Beautiful Harry Carney solo. This section
is full of melody and excitement. [ would

. dearly love to hear it in concert.

.- emphasise the negative -aspects.
- splendid music, quite adequately recorded,
~and a must for the serious collector.

Part three begins with the glorious open
trumpet ‘of Harold Baker, an unmistakable
sound, after which many "of .the great
Ellington = sounds pass in a joyful -and
swinging procession, in fact, ‘a series of

- ~yariations ‘on -a themeé Tor reeds from the

first part .and the ‘Come Sunday’ melody.

' Although it is a suite of separate sections it

is um?lcd by this carrying over of melodles' :
from one section to another.
‘The probleém with writing about this music

.~ is that one tends to destroy credibility by -

being too unstinting in one’s praise. This’is
the only reason why [ may have appeared to

This is
~J.C.
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SPECIFICATIONS

20 watts per channel R. M S Total
output 40 watts R.M.S,
FREQUENCY RESPONSE:

From 20 cycles to 20,000+1db.
HARMONIC DISTORTION:

Less than 1 per cent at rated out

nUM AND NOISE:’
Aux. 70db. Mag. 50db.
'INPUT SENSITIVITY:
g agA 3mv, ‘Aux. 200m
KER IMPEDANCE 8 ohms
8UALISE
'Bass, 50 c/s + 12db Treble 10

ke/s 1
»LOUDNESS CONTROL:

) scmvrcu FILTER:
,(Huﬁh fnlter) at 10 ke/s 9db.

(Low ﬁlﬁer) at 5

c/s
- 'PROVISION FOR TAPE RECORDER cel
: Record or play- back with din plug :

connect
‘ PROVISION FOR HEAD PHONES:
With headphone/speaker switch
on front

‘DIMENSI Ns -
164in. x 54in. x ‘1lin.. deep

- TUNER:

This . unit “can- be: supplied with*’

.either valve .or transistor  tuner
with a coverage of 530 to ‘1,600

_IIEW ALL-TRANSISTOR STEREO AMP[IFIERS Wlﬂl
IN-BUILT A.M. TUNER ULTIMATE IN DESIGN—
‘ IO”G DEP"”DABl”" usmg ail snht:on tran5|stors 40 V\}ATTS ~— RMS

- as above but with the added fea-.

-Cabinets for above in teak or wainut with metal trim, §10 extra.

© $134.00 e e

{cabinet extra)

P Model C300/20/T (with Tuner)

§108.00

Plus Freight (cahinet extra)
AMPLIFIER ONLY. Speclflcatlons .

ture of front panel :switch - which
allows selection of two speaker

" Mode c4un/zu e

systems.

THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM
COMPLETE SYSTEM: (1.6 cubic ft.) IN WALNUT OR TEAK VENEER, OILED
FINISH. (Regret no mail orders for complete system.) — $60.00.

SPEAKER KIT:: (Less .cabinet.) COMPRISING |1 8/30 SPEAKER 2 37C
TWEETERS, 1 3" TUBE, 1-4 or 2. mfd, CON ENSER INNERBOND AND

KC Callbrated dial available for

| Sta ;
THE clRCUlT I{NCORPORATES
regulated_power supply with tran-
sistor switching protection for out-
put transistors,. 26 -silicon tran-
snstors plus 5 diodes are used.

;

n ating

the complete
oatmg
‘magazine

Tho top local and overseas expem combine to brinu yon

the complete Boating magazine - from the excitement of
international ocean racing to reports of the latest 12 ft.
aluminum dinghies, MODERN BOATING is packed full
_of boat tests, new releases both power and sail feature
articles plus a free advnce servnce for all your boating
probiems. . :

MONTHLY - _ALL~iNEWSAGENTS» |
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SPEAKER SILK. AVAILABLE 1N 8 OR 15 OHMS, $29.50 Postage $1.50 extra. ’
h————————————

CLASSIC RADIO

245 PARRAMATIA ROAD, T
numn:m NSW. puouz 7931145 ,

| VARIABLE POWER SUPPLIES

i

? !;_'?%35;; ° ~«
|

Single and duai Outputs

Output Voltages to 60 Volts

Output CurlLent to 2 Amps . -
Excellent Lme and Load Regulatlonr 1
0° to 60°C Operating Temperatu re.
Ten Turn Controls .
Constant Voltage/Current L|m|t -
Constant Voltage/Constant Current V

SCIENTl FIC ELECTRONICS PTV. LIMITED

.42 Barry Street, Bayswater
Vic. 3153. Phone:

Melbourne 729 3170; Brisbane 47-4311;

|
;
4

_ Adelaide 77-1325; Perth 21-6146
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JAZZ

T THE JAZZ MAKERS — ““I've Got What

It Takes”. Lazy Ade and his Late Hour

Boys. Ade Monsborough (leader,
trumpet, alto sax, tenor sax, clarinet,
violin) Neville Stribling (clarinet, alto
sax, baritone sax), Des Edwards
(trumpet), Bill Milier (washboard), Len
- Barnard (drums, tambourine, piano,
washboard, woodblock), Peter Cleaver
(banjo, tenor guitar), Norman “Bud”
Baker {(guitar) Ron Williamson (tuba),
Joe McConechy (bass), Vic Connor,
(piano), Swaggie, Stereo 51273,

There is a distinct *“Melbourne Style” of
jazz just as there is a distinct Chicago style,
New Orleans style and English trad. styie

- and this record personifies it.

~ The music comes under both traditional
and ‘mainstream categories and can best be
characterised as “happy  jazz” like that

‘recorded by small American groups, black,
white or mixed in the late twenties and the
thirties.

The whole atmosphere is mformal many

of the musicians switch about on a variety
of ‘instruments .and not all play on every
track.

To  list the vatious” changes on every
number -would take more space than is
available ‘and would serve no good purpose
as the whole record is a bonanza for those
who go for swinging, light hearted jazz with
creativity and taste.

The boys strut through “I've Got What It
Takes”, on which Ade sings as he does on
“Won’t You Come Home to My House
Baby” and “Who Stole the Lock?”. His
- instrumental ‘work is, thank goodness, far,
far superior to his singing and although he
plays in a wariety of styles from gutsy to
lyrical as he changes from one to another,

the only one on which he does not seem
entirely at home is the violin, an indifferent

instrument for jazz at any time.
" .He plays it, however, on only one track “I-

Must Have That Man”, and then reverts to
“"blowing the wind instruments he has been
famed for over the years.

Other tracks include “The Jazz Parade

L “Don’t Go Away”, “Lazy River”, “Sunny

Side of the Street”, “Rain”, “Make Believe™
and “All Steamed Up”

Des Edwards, who seldom records makes

a welcome appearance playing trumpet in

both his melodic and hot styles. In either .

one his work is easily distinguished from the
.polished Bobby Hackett sounds of leader
Ade, when he plays the same instrument.

On some of -the tracks ‘Ade and his old

confrere Nev Stribling weave some beautiful - v

effects. ’

The ensembles which are strictly ad lib —
(Ade is no believer in the over-rehearsed,
smoothly polished arrangement) — are what
you would expect from experienced, stylish
jazzmen — hard ‘hitting, accurate  and
forceful. ‘

In all, the whole performance isa welcome

_expression of present day Australian’ small -

band jazz at its best.
All tracks were recorded in Melbourne on
“August 1, 1970.
The excellent descriptive linér notes on the
“back of the cover were written by drummer,
Len Barnard.-+M.A.

STAN KENTON The Kenton Era.
The Creative World, stereo, ST1030.
Four record set, including prologue. -

Once again this is available only through
the: CREATIVE - WORLD, - Box :35216,
California 90035. Many Kenton fans will
have worn out copies of this fascinating set,
‘which has not been available in this country

for about nine years. Accompanied by a

lavishly illustrated booklet, these recordings
trace the development of Stan’s music from

the ‘end of the swing era to the late 1950s. .

" This :is not the place for a full” scale

" summary of Stan’s successes and failures,

~but a few remarks seem in order.- Kenton

was a man not only fascinated by sound but
capable of generating through it great
intensity. The main artistic problem
afflicting him, and those who came under
‘his influence, was a tendency to overheat, to
pile on more and more until the impulse
underlying the music broke down under the
weight of the means used to express it.
Kenton’s worst efforts were thus gargantuan

"and cold. His best were either extremely

exhilerating or, like the splendid ‘Interlude’,
calmly satlsfymg

- Many of his innovations did not arlse from
the main stream' of jazz, as did those of

Gillespie and Parker (despite the ‘possibly -

unconscious - absorption of  classical

_-influences) but were rather grafted onto it.

Much of this hybrid music is a valid and

absorbing - expression of a
American spirit.

The first side of this set, recorded in 1940
and 1941, sounds very much like an

peculiarly

~ extension of the Benny Goodman style. In

“when
something that was happening around the .

.

fact, it -is usually in the introduction to
tunes, or occasionally in the verse, that
‘modern’ -voicing -is employed. .1 find this
‘music highly .enjoyable, ‘not least for
nostalgic reasons. It is'a very strange thing
one can feel  nostalgic about

time one was born. Then, I feel nostalgic
about Benny Goodran and Glen Miller. The
answer I suppose is*that the music has
nostalgia deliberately built into it to begin
with, and that is what places it at a slight

‘remove from my idea of great jazz. But one

can hear Stan trying to break out of it, to
create something more immediate, stronger
and more serious. They do sound less like a
show ‘band, -or a clipped dance band than
Benny - Goodman’s splendidly disciplined
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team, and I enjoy them more. Some tracks

are still very exciting. :
“Russian Lullaby” ‘recorded in 1944 is'the

- first track which sound distinctly Kentonian
- throughout. The arranger was Joe: Rizzo.
.'‘Opus A Dollar Three Eighty’ arranged by
-Pete Rugule, again points to the future,

particularly in the reed voicing. “I' Know

. That You Know’ arranged by Joe Rizzo,
“includes some of the brass figures that

Kenton uses to this day, as well as ending on
one of his most familiar chords.Anita
O’Day’s vocal on I'm Going Mad Fot A Pad’

.is the ‘first departure from the swing era

vocal style, though it is a fairly typical swing -
song, and there is plenty of that nauseatmg
swing-era cuteness in the lyncs

Generally, -though the swing era feelmg
still -- predominates, - and ~ Stan’s sounds
continue to be grafted to a swing ‘era
concept until around 1948, when it seems
that he has probably influenced by the
Gillespie band’s use of Latin Rhythms, and
he also began to incorporate more of the
devices .of classical music from around .the
1920s, notably Stravinsky. This is not such
an odd combination.  Stravinsky’s own
purpose, at léast in Rite of Spring, was to
use savage dissonance in conjunction with a
relentless thythm to unleash a ‘primitive’
dynamism.

Stan was apt to overdo it, to say the least, -

and the fire was often smothered by the
orchestration. -‘Machito’ while not" great
music, is exciting enough, with all its
obvious use -of dissonance. Chico Alvarez
plays beautiful trumpet ‘with a fine steely’
sound. ‘Artistry in Harlem ‘Swing’ features.
the fine trumpet of Ray Wetzel ‘whd seems
to have been influenced by Fats Navarro
and is one of the first of Stan’s soloists to-
show " a strong - bop influence. “Elegy for.
AltO’, a -serious slow piece, is full . of
interesting ‘sounds .and harmonies,: which
there seems no compelling reason for having
together. The rapturous style of the alto.

bears little’ relation’ to' the cool panels of -

sound oveg which it slurs and throbs.

. Several variations of the Latin formula
follow, one- of which is pretty close to
Muzak, some wusing an  orchestta .of
symphonic - proportions. - Though it was
probably enormously exciting to be there .

_.when it was played, much of it does not

bear repeated listening: It’s best to hear
these tracks in isolation from each other.

The final side has some’very. good stuff.
‘Swing House’ ‘Bill's Blues’ and ‘Zoot”
sweep  along unimpeded, and have good

‘blowing from Conte Candoli, Lee Konitz,

Zoot. -Sims, Lennie Neihaus -and Richie
Kamuca. ‘You Go To My Head’ presents the
coiling stem mutes and the undulating walls
of sound ‘of a typical Bob Graetinger short -
arrangement, and all of it is remarkably apt

. to the particular tune. Certain dissonant.
‘brass chords have a kind of graphite texture.

Kenton’s brass did have a timbre all their
own. :

This is quite representatlve set, and there’.

are many fine musical moments in it, but I
don’t feel that it includes the very best of
Stan Kenton. “There are no tracks, -for

instarice, from- ‘Kenton Hi Fi’ or ‘Cuban . :

Fire’. Even' the worst of it is worth having,
however.. I for one, envy Stan “his mad
exaltation when he stands in' front of his
truly awesome band. There is quite a bit of * -
surface on the early sides, and even the final -
tracks do not come up to the best hi-fidelity
standards of the Fifties. — J.C.. =
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LITTLE RICHARD — “CAST A LONG
SHADOW?"” Double Album Good Golly
MissiMolly, Long Tall Sally, Tutti
Frutti, Lucille, Jenny Jenny, | Need

“ Love, The Girl Can’t Help I1t, Don’t
Decelve Me and many more. Epic
2ELPS 0004 Stereo.

The rock and roll fevival has finally amved
in all its lurex glory.

I - think it - “began - with  Creedence
Clearwater, who were mysteriously labelled
as a heavy rock group. It is a vihdication for
those who always claimed that pop mausic is
“teally | - about,. ‘Wop-bopalu-bopalop-bam
--boom’ rathet than ‘Give Peace A Chance’ or
" *The Times They Are A'Changin’ or other
such portentous messages Part of me is with
them. - - |

No one can pretend now that pop music is
our.folk ‘music, our art music, our poetry,
our all. On the other hand, the pretentions
of some pop music did bring its listeners to
‘the point where jthey would actually listen
to some of the enormous wealth of music
and - literature  which seems: doomed to
remain the property of an often snobbish
and undeserving mmorlty ;

Anyway, for good or ill, old rock and roll
stars are now crawling out of the woodwork
éverywhete, hoping to be “revived’. Some of’
" them-belonig in obscurity, others, like little
Richard, are too much larger than hfe to live
anywhere but in the spotlight. ‘

/1 first heard Little Richard in my early
teens, but 1 have’ often wondered why 1
seemed to remember his freneticecadences
fromvery ‘early childhood. It came to me

just the other day as-I lay on my back in a:

suburban garden listening absently to the
muffled but rising frenzy of a race broadcast
issuing * from  a ‘ portable radio. several
backyards-away. Little Richard is a bit like a
souped-up race commentator. But, really he
is a bit like all serselessly aroused passion,
all uncontrolled rhetoric: ~ the - sound - of
- adults” screaming at each other inside the
house,  of an “.intensed ‘speaker iin the
" Domain; but Little Richard takes that.wild
fervour and “he :pokes fun .at "it, he
“-exaggerates-it, and it ¢cGmes out as a glorious
release.
. ‘Apart from all that, Little’ Rlchard is st111
as he claims repeatedly -on thi$ recording,

»-" the best looking manin show business. -

One of these recordings was-made at the
*Okeh Club’ before an ecstatic and adoring
.~audience. It contains “most -of the ‘old

favourites, ‘and it has previously been issued

as - “Little Richard’s = -Greatest - Hits™.
~Unfortunately, you  only -get a chorus of

most of the songs, ‘only one of Richard’s -

“electrifying breaks, and the crazy sax solo.
However, the rhythm section throughout is

like “a big machine and the momentum is’

irresistible.

Richard’s breaks are not ‘quite What they
‘used” to - be: ifor -delicately controlled
* abandon and a certain kind of rhythmic
sense Richard has only been surpaSsed by

‘one other ‘singer. He is Ray Charles. If you
haven’t heard him sing ‘Let The Good Times s

Roll’ you’ve missed the ultimate in'this kind

of performance. It’s on ‘The Genius of Ray
Charles’ and it may be reissued one day. To
return to the record in question; the sound
is probably as good as you could get with so
much audience noise. The exc1tement is all
there.

. The other tecordmg isa collectlon of soulv
and blues material made in the studio with a
‘very crisp ‘band and a few singers. This has

previously - been issued under the title ‘The
Explosive Little Richard’. The Ray Charles
influence is very heavy -here, even-in

Richard’s fine blues piano. Richard shows.

that he can really sing the blues as well as
rave, and for me this is ultimately the more

satisfying record of the -set. The sound is"

sharp and clear.

. Al inall an indispensable double album’

for Richard fans, big or'little. — J.C,

PETER COOK & DUDLEY MOORE
Not Only But Also, Decca, Mono -
" LLKAS5080. Dud Dreams, In The Club,
Lengths, This is Ludwig Van Beet-
hoven The Makmg Of A Movue (o} 0 :
Dud.

There is not much doubt in my mind that
Pete and Dud comiprise one of the great
comic duos.

They are as good as ever, desplte having
worked for quite a stretch on TV, a
voracious devourer of talent. There are quite
a ‘number of remarkable comedians in
England who would not stand up to the
same “exposure, including Ronnie Barker;

Marty Feldman and  John Clees. They are’
extremeély funny to watch, yet neéarly all

their “acts contain -enough verbal wit and

-continuity ‘to ensure them success had they

been presented first on radio or record. The

- .same could not be said of Morecombe and
Wise, for instance.

Few comedians of the past presented such

ELECTRONICSTODAY NOVEMBER1971 - S

a range of situations. None to my mind has -

been so successful in making even quite

esoteric - areas seem -funny: to a fairly
extensive - audience. = But then, /few
comedians of the past - were ~Oxford
graduates.

This recording was taken stralght from a
recent “Not Only But Also” series, and one

~hardly misses the visual element.: A
Pete . gives a deadly

‘In ‘Dud Dreams’
earnest and  hysterically funny Freudian

analysis of Dud’s 'dream, which involves -
© passing
eventually climbing into a cupbaoard. Let me

~through - many  doorways ‘and

give one gag away to whet your appetitite.

- After Pete has explained .that the sexual
drive underlies everything, giving "as an .

* example the symbolic act of rape involved

-

in merely opening the pages of a newspaper,
Dud says, “Blimey, I've just given the TV
and Radio Times a right going over!”

“In The Club” is a conversation between -

two drunk and. senile old -badgers. in a

gentleman’s club. There is a priceless defence -

". by Pete of the sobriety of newts, following a

- remark by Dud which was snipped out of =
the TV programme by our vigilant censors.

"“0 O Dud” is one of their classic routines

in which ‘undersized Dudley’s fantasy life .

runs riot as he rehearses for the part of the
riew James Bond. The funniest and most

relaxing record I've heard this year, —J <.

JOSE FELICIANO Encore, RCA

' SP-105, Stereo. Hi-Heel Sneakers,

Rain, Pegao, Susie Q, Wichita Line-
-man; California Dreamin’, Hitchcock

, Rallway, Destiny, Nature Boy,

Malaguena, Life Is That Way, Laght

My Fire.

Feliciano’s is a hybrld style He’s obvxously
influericed by the blues, by Ray ‘Charles in
particular, and by contemporary rock. But
there’s a hint of the flamenco singer in the

- ‘timbre -of his voice, and in the long wailing

ornamentations. He is probably too musical

. and maybe not powerful enough to be

- happy as a flamenco singer. I  think that

- what he is doing is probably right for him,

. anyway, -but Nat King -Cole managed  to :

and - he can ‘be  an -extremely rmoving
performer. Not éverybody likes his SOUND.
I do, though it was an acquired taste. =

This ‘is not a consistently exciting album.
‘Destiny’ is a complete loss. ‘Nature Boy’, "
one would have thought Feliciano had the -
naivety to render convincingly, but it turns
out to be no more than pleasant..It’s no .

more than a pleasant bit of .nonsense

- inject it with something special. Most of the

other .tracks are-good, easy listening, but :
have °

‘Hi-Heel = Sneakers’ ..and - ‘Susie-O’

Feliciano near his sensuous best.
‘Light My Fire’ is a concert performance,

and it has all the familiar embellishments,

including  the almost double-time repetition

-of the title. Recording quality is generally

fair. In summary, a pleasant recording with
one or two stand outs. — J.C.

v



:

|Topav.

B CUSTOM ELECTRONICS

304 NEW SOUTH HEAD ROAD,
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PHONE 36 2560-—AH 37 8158v
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1 heard- this range
of -speaker systems
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PAGKAGE DEAL—4
DOKORDER 100 WATT OR
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PIONEER SA500 40 WATTS
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“UI.TIMM’E" 15” 6 element 5 way 50W RMS
Make your choice on our comparitor of brands
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VOLUME BINDERS

Fo'lowmg numerous requests from
readers, ‘we ‘are arranging to ‘supply
volume binders for ELECTRONICS
Details -of price and
availability will be announced shortly.

EDGE ELECTRIX

SPECIALISTS IN ELECTRONIC
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MONDAY TO FRIDAY —
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" COMPLETE MAIL ORDER SERVICE
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'AUSTRALIAN ARTISTS Down
“Under.:Stereo LW 3322. Waltzing

Matilda, Oh, the Springtime it brings

- on the shearing, Botany Bay, While

The Billy Boils, Brisbane Ladies, My
Country, Down Under,; Along The - -
Road To Gundagai, Click! Go The

- Shears, Wild Rover No more, The

Dying Stockman, The Gnrls of

Froome.

Folk music enthuswsts are warned to stay
clear; this will give them apoplexy. Which is

" to say that I think the new Australian label

M7 have got a commercial winner on their
hands with this recording. -
I have heard many lovely Australian songs,

. such as ‘The Banks Of The Condamine’ and
| “*The Wild 'Colonial Boy’ which should be

collected on record again. 1 hope that M7
will consider this. In the meantime, they’ve
gone mainly for the songs which will fit a

' smooth, ‘singalong format, though, I hasten

to add, there are some-good ones here.
‘Waltzing Matila’ is, well, ‘Waltzing Matilda’.
It’s sung in  competent .straightforward
bouncy fashion by - the -Sundowners, and
that 'is how most tracks are performed.
Theye is no real attempt at authenticity. The

Riders From The Neveér Never who sing”

‘Brisbane Ladies’ are the only ones with
even a marked Australian accent.

The only convincing rendition of ‘Along
The  Road - To -Gundagai’ is -a slightly
drunken one, but the Rhythmaires sing it
with :no trace even: of a hangover. :‘The
Dying - Stockman’ - should ~ be wildly
cxaggerated. Warren Williams - overdoes it
allright, - but not ¢nough. He sounds as
though he could be serious. “While The Billy
Boils’ is sung in a chaste ‘soprano by Ann
Sidney.

Thete is nothmg wrong w1th any of these
petformances, but do not look for ary of
the bawdy old: Australian spirit which
inspired some of the songs. It’s-a singalong
really, and I think a lot of people will want
to have it. To each his own. Recorded sound
is adequate; but rather shallow. — J.C.

' THREE DOG NIGHT Golden
. Biscuits. Probe (EMI) Stereo SPBA’

3019. One, Easy To Be Hard, Mama
Told Me, Eli's Coming, Your Song,
Celebrate, One Man Band, Out In The
Country, Nobody, Woman, Don't
Make Promises, Try A Little
Tenderness. :

Three Dog nght used to be a pretty wild
blues-rock group, They've toned it all down .

these days, and they concentrate. on-pop
standards on this disc. They still get quitea

bit of drive into their pop version of gospel -

harmony singing, but gone are the long
wailing ‘guitar solos, and in their place are
simple, workmanlike arrangements utilising
mellow - and pretty ‘sounds, including an
instrument - which "I - cannot - identify:
whatever -it ‘is, it .makes use of a weird

. ~mechanical reverberation, and it reminds me
of some very old . fashioned -instrument .

which 1 -cannot think of ~ a calliope, or
something of that order. Anyway, I won’t

~torment myself over it anymore; perhaps a
reader might know what it is. .

Generally, this music needs to be heard at

high- volume, - preferably - through
~headphones, - or it becomes . mere
‘background. . This  is - because - the
amrangements are  predictable,  though

satxdfymg, and - the -'songs -are - not - very
compelling. - Nillson’s - ‘One’ AOne is “the

.-Loneliest Number) is one song I can‘do well

without, using as it doés such Rod McKuen

style gimmicks -as -the treatrhent of an

adveérb as a noun, vis the line;, “No is the

"saddest experience”,

The most exciting ‘track " is ‘Celehrate
whi¢h _uses a repeating phrase against
everything  they could ‘thréw in, including

- some brass, blended well into ‘the mixture.
k‘Try A Little Tenderriess’ i$ quite tasteless. I

hred of hearing this old song being given
an aggresswe ‘soul” treatment.

All of the vocals are recorded with agreatk’

deallof resonance, and ‘all sounds, ‘even that
of an ordinary piano, ‘are coated ‘with an
electronic gloss. Drums are not to my ear
quite sharp - enough,

recordings of this kind. - J.C.

|
J. Bl LENOIR Alabama Blues. French
‘CBS, Stereo SBP 233977, Alabama
March, Alabama Blues, The Mojo

- Boogie, God’s Word, The Whale Has -
Swallowed Me, | Fee| So, Talk To

Your Daughter Good Advuce,
Vietnam | WantTo Go.

Moét people who have used the blues as 2

vehldle for contémporary social or political .-
comment ‘have smoothed the form out quite
. a lot, dispensing with the ingenuous but
.excit‘ing and humorous practice of suddenly

cramming a ‘whole string of syllables into

. the sbace where there should only be one or

two J notes, applying - conventional ' ‘good
vocal technique’ to high phrases, instead ‘of
those nasal, almost piggish, painfully forced
head| tones.
unbearably moving, I will never forget an
old chain-gang song I heard sung in England,
one E)art of which goes: “Oh Lord, those
Gorgia girls, they do the sweetest jelly roll”.
When you sing a line like that, it’ s got to'be
swiné-toned and earthy.

1 think J. B. Lenoir could carry- it off

Could have ‘carried it off, rather..He died a~

few years ago. He was really an old time
blues ‘singer, though he sang quite often of
contemporary - ‘matters, ‘as well .as- such
timeless concerns as women and booze hard

"luck and feeling good-

Apparently both John Mayall and Frank
Zappa had hailed Lénoir as the greatest

living ‘blues singer. I ‘wouldn’t have quite -

gone' along with that, but { liked him a great

deal. He accompanies himself, apparently on . ) B

the ten dollar acoustic. guitar he prefers,

and he is joined on' some tracks -by-a
drummer. If you want to hear an authentic -
_blues sound, and if you want to hear how a "~

man \can rock the hell out of an elght to the

bar beat, relying on mainly his voice and the

aforementioned ten dollar axe, | strongly
recommend this recording.
Distributed by Avan‘Guard Music, it is so

_far as I know the only complete album -

Lenoir recorded. Sournd isexcellent. — J.C.
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: and - the bass is- - '
underrecorded, which ‘is ‘most “unusual for —

This last technique can “be :
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- the power, the frequency ER
“response and the distortion.
"Have a look at the features .
~ listed below, from slide controls
-and filters, to the satin walnut

'saved enough already.

" You've probably saved
“enough money already.

" "Just when you thought you were still Watts per channel of clean, undistorted
saving upfor it, you find out that Monarch power, enough power for any speaker
Amplification can be yours from as little as 7 system.-All silicon transistor circuitry
$107 (or up to $100 less than other amplifiers means low noise. Harmonic distortion of

“with the same performance). ) 0.8% for transparent sound. Four slide

'/ Even so, the saving is just beginning— controls for bass, treble, balance and
- because when you get a really great amplifier volume. Main and remote speaker -
at this price, you can spend more on those connections. High and low filter. .~
better speakers you’ve had your ear on. For your dollar the most flexible

" Compare one of these second “comprehensive amplifier on the market.

generation Monarchs with another,
more expensive amplifier.-Check

veneer cabinet. : . _
© How much? You've probably

Monarch SA-600 R

Recommended Retail Price $139. , Mo ; e :

" The professional amplifier for - MonarchSA-450 ..~
~ perfectionists with a limited budget. 22 Recommended Retail Price $107.

| A feature-packed amplifier of
very low cost to introduce the

-beginner to hi-fi performance.

Magnetic and crystal (for

‘your old turntable) inputs. Tape
monitor. Loudness and high filter
‘control. Electronic fusing
protects transistors. 8 watts per
channel RMS. 3 slide controls.

A “‘best buy” for the beginner.

| R Australian Distributors .
- "W. C. Wedderspoon Pty. Ltd.
' Showroom: 193 Clarence Street, Sydney. 29-6681

‘ ) B . wowjre
" ACT. Homecrafts,  VIC. Douglas Trading, . = QLD Tel-Air Electronics,  W.A. Leslie Leonard, - = TAS. P&M Distributors, -~ S.A. Sound Spectrum,
. :Petrie Street, .191 Bourke Street, 187 George Street, London Court, 87 Brisbane Street, .33 Regents Arcade,

Canberra. 2600 - Melbourne. 3000 . Brisbane. 4000. ) Perth. 6000 Launceston. 7250 - Adelaide. 5000
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Eront panefl for power unit constructional project — pages 72-78.

“The text does not go far enough yet there is a great deal of material

“they are in this country it would seem, but I doubt it.

", previous example as 5. In this case, you can ‘think of the next =
- “smaller divisions of ten on jthe D scale (between the majort divisions .
of ten marked across the whole D scale) as being .1 each. In this -

| BoOK REviEw

‘,“BASIC ELECT RONIC I;ROBLEMS SOLVED” By Donald A
"-Srith. Published by TAB Books, first prmtmg July, 1970. 190

pages 814 x 51", Soft Covers. Australian price $9.95 (hard back).
$6.15 (soft cover). Avallalile from Modern Books & Plans and other "
leading booksellers k : L . Sy

There are two main sections in this book, the first four chapters
provide an exténsive practical introduction to Ohm’s law, delta star -
transformation and reactanke, impedance and phase in ac circuits. -

“The second section givés brief theory ‘and basic formulae ‘on
seml-conductors power srrpphes and general receiver circuits, both

-valve and transistor. The final chapter provides a detailed drscussron

‘of the technique of using the slide rule.

", Basic electronic problem solving takes up the frrst 111 pages of the :

book, and at first sight oné would think that this would be of value
to young people embarking on their first course in electronics, and
s0 it would to a limited extent. The solving of Ohm’s law problems

#is covered very well indeed w1th numerous examples being given and -

plenty of ‘problems™for the reader to practice. Answers to the )

sproblems are-given in appcndrx 1 and further worked answers are

provided in-appendix 2. The same can be said for the treatment of i
inductance, impedance andall that. o
- But there the problem solvmg ends — no Kirchoff < nio Thevenim.

included which-is of little! value. For example there is-a chapter k

- devoted to the use of ° pdwers of ten” which on reflection would

seem to be pretty useless.|These days, people who attain only the
compulsory :intermediate \certrfrcate standard “of education ‘will

" understand indices. This section would appear to be of benefit only

to those older people whb have forgotten their maths and need -
-some revision. - l
The author states it his preface E 2
~“For over 10 years my ‘students have been after me ‘to write . 7
this ‘book, which they prefer to call a “‘cheat book™. They claim it
will ‘help clarify the basics lericountered in ANY electronics course,
;particularly for those without extensive mathematical background.”
Well, electronics courses in the U.S. -must ‘be a lot simpler than =~}

~~The theory of semiconductors, power supplies and receiver circuits

- is covered in 40 pages and |is therefore hardly exhaustive, although -}
-what “is included is treated well, if somewhat briefly. The book :
~would be far better and wollld achieve its purpose'if this section had "

- been replaced by more problems on circuit analysis. i

Chapter 8, the last in thelbook is devoted to the use of the slide

rule, a tool with ‘which evéry technician-should be familiar. Here,
- however, in his efforts to be explicit, the author has gone slightly

wacky. -For "example, take this explanation of how to find the: ol
number 15 on the rule: \ » t

- “On' most ~rules, : there ‘lS so much space between the major
‘'divisions 1 and 2, that the next ten smaller divisions aré actually = -

* tharked with numbers as well as lines. Thus you will find a5 marked -

on~the rule half way betWeen the major divisions of 1 and 2. E
Another ‘way -to understand the markings is to think ‘of 5 in ‘the

case, the' 5 is five tenths dp the scale from the major division 1
between major divisions 1 and 2. .

- Did you follow that? 1 found it a llttle confusmg, especlally as

pages 129 to 160 in my copy of the book were bound m upmde
down. — B C.. ; .

BEGINNER’S GUIDE TO TV REPAIR by George Zwick. Publlshed
by TAB books March 1971, 171 pages 8% x 5% soft covers,
Australian price $4.95 ($8. 70 hardbound), available from -

_Grenville Publrshrng Co. Sydney

“In 'the ‘preface-to" the book the author states that'it is not the

purpose of the book to pronde a complete course in TV servrcmg
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Rather it attempts to provide a logical sequence for minor servicing

. (not including any soldering iron work) for those people who want

‘to keep their TVs working at their best, by following a safe simple,

. . preventative and  corrective maintenance programme that requires
;- no spec1ahsed tools or equipment. .

" In. other words the book . attempts to explam in . simple
unmathematical terms the operation of black ‘and white and colour
~'T.V. in a manner which is specifically designed for those having
Tittle or no previous electronic experiénce, In addition it delineates
~adjustments . to : ‘compensate . for ‘ageing, degradation, - image
- distortion,.-etc., and how to correct such defects as insufficient
brightness, picture instability (rolling-tearing) and overloading. The
" servicing hints do not -extend beyond the diagnosis and replacement
of defective valves and, in fact, the author advises that any soldering
iron - work .such -as-. defectlve transxstors should "be left to -the
- professwnal ! .

From the point of view of the stated aim’ the book does a falrly
- .creditable job and is quite well written. Diagnosis of faults down to
.4 particular valve function is well done and makes good reading.
", “However, the limited scope of the work makes it of little value to
“anyone ‘seriously “interésted in ‘T.V. servicing..The book, in fact,
;" could -almost be classified as general information and I doubt that
_there - are  too many people without ‘electronic background in
Australia who would firstly purchase a ‘book of this nature and
secondly, would be able to fully understand it particularly as “The
-'T.V. System” is covered in 13 pages, and “How a T.V. receiver
“works” is covered in-a further 20 pages. A case I would say of the
expert ~overrating . the assimulation powers of | the ~novice.
Nevertheless it is possible that a complete novice could use this
“book to-diaghose ‘valve replacements (without understanding what
he is doing) and on this basis the cost .of the book could be
saved on one ehmmated service call.

In general, however, ‘expenence teaches - that tinkering with
anything as complex as a T.V. ‘receiver without any . real

~ understanding most often leads to further costly and unnecessary -

‘damage.: As any T.V. téchnician will tell you, the number of calls

‘that are made to T.V. sets which have suffered ‘damage due to,

owners  replacing valves in- the wrong sockets for example, are
fairly common. i

el

" prevent them falling into the usual traps for young players. = B.C.
COMPUTER TECHNICIAN’S HANDBOOK by Brice Ward.
Published 1971 by TAB Books, 475 pages 8% x 5% soft covers.

~Australian price $9.95 (or $13. 60 ha:dbound), available from
Grenville Publlshmg Co. Sydney.

In the preface wé are told that here is a book Wthh w1ll make a
technician - with "some ‘background in semicénductor technology,
-.intoa highly paid computer technician. This will be achieved, we are
“told, almost as quickly as a 1000 hour computer course and so, the
sales blurb goes on: “Take advantage of your present electronics
training and become a capable computer technician”. =

©'Let us make this very clear at the start. Computer techmc:ans are

'not people with some-knowledge of semiconductors who have read

_ one book on computers. To become a capable computer technician

“definitely requires training by means of a course of lectures coupled

- with extensive” practical séssions on a working computer. Yes, I

... .agree ary intelligent technician can grasp the theory of the bisic
.-‘computer building blocks, such as adders, registers, memories, etc.,

*‘but ~ ‘the dynamic operation of a computer under programme

~control is something else. This is where the self study man comes

8 “anstuck. ‘He - is faced with a bewildering list of programme

. instructions and ‘has no real understanding of what the heck is going
‘on in the works —-even though he fully understands the 1nd1v1dual
circuit blocks

The book is dmded into two main sectlons Part 1.and Part2. Part

1 gives a general introduction, covers number and coding systems, "1 -

- 'ELECTRONICS TODAY — NOVEMBER 1971

. LT doubtful that' th1s book w111 educite owners suff1c1ent1y to

 UNITED TRADE SALES Pll

280 LONSDALE STREET, MELBOURNE, 3000
' PIIOIIE 663- 3815 (Opposlte Myers)

: COMPUTER RACKS — 28%" x 28%" x 71" Square Tube

1%'’ Cad. Steel. All members are bolted together and can be
made to -various size racks. Double B/Bearing slide rails.
Price $30 ea. Racks are dis-assembled for transport. Frelght
‘Forward.

POWER TRANSFORMERS — BRAND NEW, Primary 230 *
- Volt AC-Sec..26-0-26 volts 280 ma-Sec No.2 90 volts. Size
2% % 2" x 7/8".Only 1-560 ea. P/P 50 cents. g

"SPECIAL ~ CURLY CORDS, 25 cents ea. P/P 15 cents.

MULTIMETERS - :
; Sensivity DC Sensivity AC -~ PRICE.
«C-1000 1,000 o/v- ..1,0000/v ;. .-$6.75 .
" CTB00/P 20,000 o/v 10,000 o/v $17.75
“AS 100D/P " 100,000 ofv 10,000 o/v 1 $34.50

Add 60 cents for pack/post.

- POWER SUPPLIES, 35 volt, 5 amp, C Core Transformer
and . Filter. Choke 6-10,000 uF 50 volt electrolytics -
_Transistor Regulator voltage adjustable. Size 21" x 7%'' %

7" .-Weight approx. 25 Ibs. Price $35.00. Freight forward.

-~ POWER SUPPLIES, 12 volt, 5 amp, same specifications as
< 35 volt model. We|ght approx. 18 Ibs. Price $25.00. Frelght

forward.

; SPEClAL' ERIE 1 watt 5% ngh Stab. Resistors and 2 watt

1% and 2% ‘Mixed 1 and -2 watt $1.50 per 100. P/P 40
cents. <

*.3,000 TYPE RELAYS. No specific coil resnstance supphed

60 cents ea. P/P 30 cents.

~PIANO -KEY SWITCHES. 6 keys 4 sections W|th 6 .

changeovers. $1.00 ea. P/P 40 cents.

.. SILICON DIODES 100 P l V 145 ambs $4 50 ¢a. P/P 40
cents.

CAPACITORS Mixed values Mica and Ceramic. Poly bags '

$2 per 100 P/P 30 cents.
SPECIAL. HIGH - IMPEDANCE HEADPHONES 2600

- -ohms. Hurry, limited number only at this price, just $2. 50~
“P/P 50 cents.

VALVES - 6J6, 30 cents ea. ATS 25-807, 50 cents ea 6J7

60 ¢ents ea. GSL7GT 60 cents ea. |
SPECIAL ELECTROLYTICS. 75 uF 10 volt workmg, ‘

upright printed circuit type. 10 cents ea, P/P 6 cents.

CAPACITORS. 33 uF 400 volt DC workmg, printed circuit -

type. 10 cents each. P/P 6 cents.

: VHF Converters, Aireraft Band 108 ‘Mhz-136 Mhz. Just
- place alongside your Broadcast Radio and set dial in a clear
spot between 600 Khz and 1000 Khz, then do tuning on

converter dial. No connecting wires are needed. Converter

operates from 9 volt transistor battery. Price $14.65. P/P"
* 45 cents.

RELAYS — 6 voit miniature 280.chm coil $1 20 P/P 25

" -cents. -+

COMPUTER MODULES Contam 2.12AU7 and 1%

Resistors. 40 cents ea. P/P 20 cents. :
'DENSHI CONSTRUCTION KITS, no soldering required. '

There ‘are 16 Projects, including Transistor Radio, Morse

Code - Oscillator, - Continuity = Tester, . Signal - Injector,
 Transistor Wireless' Microphone, Transistor - Reflex -Radio

‘and numerous others. These kits are priced at only $11 50

" P/P 80 cents. s
‘ELECO ELECTRONIC KIT No -9, 20 Pro;ects no

soldering ‘or tools required. This kit includes @ Solar Ceil.

. Projects ‘include - Transistor Radio, Transformer coupled
‘with 2 Transistor Radio , Shortwave Radio, 2 Transistor
-Intercom, 2 Transistor Audioc AMP, Signal Tracer, Wireless
Mucrophone Audio Oscillator, Mlcrophone included in kit.-

SPECIAL PRICE only $16.50. P/P $1 00

~ :V'All PRIBES SUBIEET 0 ALTERATIUN WITHUlJT NﬂTICE
:Wanted to buy — Test Equnpment

Transmltters Recelvers etc.
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 MIDLAND 6 WATT MOBILE CB.

¥0.006%. Transmitter:

7

ELECTRONIC KI

FOR BEGINNERS

ALL KITS ABSOLUTELY SAFE -
BATTERY OPERATED - NO SOLDERING

' DELUXE 160 ELECTRONIC PROJECT KIT
Using an enlarged “visualized .integrated circuit, in- ‘hardwood
carrymg case, contains all parts for 1560 different projects;
including IC, diode and transistor radios, electronic: switches,
relays, alarms test equipment, etc., etc., 100% reusable VERY

,GOOD VALUE. Price 532 50. Postage 40 cents. 1

. P
Cooched e

‘SCI ENCE LAND ' : i

1C-20-in-1 Electronic Pro;ect Kit. Bullds radnos — ‘amplifiers —. :

'code oscillators — complete with solar battery -— IC unit -
.- speakeér and morse key. Price $11.95. Postage 40 cents.
150 ‘with an  enlafged  visualized integrated circuits 100%
reusable, Price $32.50. Postage 40 cents. s

CATALOG NO. 28-207 CRYSTAL RADIO KIT

Easy .to build radio — tunes AM broadcasts — easy 1-:hour =

:construction « lasts forever — nothing to wear out. Pnce $4.50.
Postage 40 cents. .

CATALOG NO 282142 TRANSISTOR RADIO KIT

This -easy-to-build radio uses the latest solid state circuitry —
tunes AM broadcasts — solar cell battery operation — easy
2-hour construction. Price $7.95. Postage 40 cents. -

CATALOG NO 28-242 ‘
2-SET TELEPHONE/TELEGRAPH KIT e

4

k _This kit includes al! the needed parts for pnvete 2.way -telephone

systam — 20ft. of cable — 2 telephone handsets —_2 complete
chassis. Price $12.98. Postage 40 cents.
D

CATALOG NO. 28-240 4-WAY ALARM SYSTEM KIT

An easy-to-build transistor controlled relay kit that attivates by
touch, water, light - or a door switch. Pnce $7.50. Postage 40
cents.

#

o4 0

CATALOG NO. 28-241 AM TUNER/AMPLIFIER KIT

Build your own AM tuner & amplifier with speaker —2 separate '

chassls — all solid state. Price $12. 50 Postage 40'cents.
f

50-1N-1 ELECTRONIC PROJECT KIT |

Radio shack — build 50 working projects -~ Fun! Eduéationalt = |’

Entertaining! All solid state circuitry — learn theory and practlce
of modern electronics — clear detailed iristructions. Price$19.95.
Postage 40 cents. . - e
. I .

;'st' :

Base Station Transceiver. Fully solid state. Provision: for '8
channels. 12 volt or 230 volt operation {1 channel fitted 27.240
mic). Dimensions: 9% x 3% x 6%.-Weight: 2.8 Ibs. P.A. switch,
‘automatic noise limiter, variable squeich., Complete with P.B.
microphone and crystals. Price $100.00. per unit.

.

;
l ES

scoop PURCHASE
1 Watt Transceiver, 13 Transistor," 3 Channel and Call System.
Specifications: Clrcult 13 Transistors, 1. Diode; 1 “Thermistor.
Range: Up to 10 miles (depending on terrain, etc.). Frequency:
27.240 MHz (PMG approved) freq. Stebllnty Plus or minus
Crystal “controlled, 1 watt. ‘Receiver:
Superheterodyne, : Crystal controlled, Antenna’: 13
Sectiontelescopic. Pbwer source: 8 UM3 1.5 volt pen batts. Size
8%in. x 3%in. x 1%in. Weight: 25 ozs.-Other features: ‘Leather
“carrying case, battery level meter, squelich control, earphone
jack, . AC. adaptor, jack, etc. Price $75 a ‘pair. Smgle units
 available, $40 each. BE EARLY!

[T

RADIO

SUPPLIERS .
MAIL ORDER SPECIALISTS
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the teletype, Boblean algebra and then has approximately 150 pages

--on basic computer circuitry. This section is quite well presénted and

does indeed give ‘a fau'ly exhaustive treatment of all that any

. technician would require t¢ know about the basic hardware.

5

Part 2 is an analysis of. a typical small computer, namely the

+| . Coniputer Automation Intorporated PDC808. The description of

the computer is very complete with a complete run down' of

“prograime inbtructions, ¢ommands, and peripheral options. The
~last half of Part 2 gives cdmplete maintenance mstructrons for the

same computer \

This is all good stuff and would be admirable for atext tobeused

-~ in conjunction with a coutse on the PDC808. My tomplaint with it

Sal -

¥
x

rd

323 Elizabeth St. (2 doors from Little Lonsdale St.)
Melbourne, Vic. 3000. 'Phones: 677329, 67 4286

—

is that it reads like the‘companys operation and maintenance
manual, ‘with “very httle\ more amplrfncatlon on ‘the processes
involvéd than could be eXpected in such a manual.’ In'a general
‘computer text, who would want to know, for example, how to sét

up R1S on the oscillator cdrd. Obviousty this kind of information in -

4 general text is completely superfluous and does nothing to -clarify
the operation of the macluhe in any way whatsoever.

~Nevertheless, the book is quite good in the -presentation of the :
basics and any stout-hearted soul who ‘waded through the second

half would no doubt glean information about computers in general
that is seldom covered in oi‘dmary standard texts. «
As said before, the book | ‘ls ideal for anyone who is mvolved in any
way with those machmes t‘nanutactured by Computer Automation,
E | -~ B.C.
. R | S
‘ .

RADIO RECEIVER SERVICING GUIDE by Robert G, Mlddleton

~ copyright 1971 by Howard W. Sams & Co. Inc. U.S.A,,

' published by W. Foulsham & Co. Ltd. England. 96 pages

117 x 8%”, hird covers. Australian ptice $6.45, available from

-Modern Books“& Plans, Sydney and other booksellers.

This book provides coverage of servxcmg techmques for both solid

state and valve type receivers, and .concentrates, in partncular, on:

troubleshooting and repait of AM receivers.

‘The book opens wrthi general troubleshooting and 1solatmg :
“procedures mcludlng the n

cessity for logical thinking. Each stage of
the receiver is then discussed in a separate chapter that opens with a
general discussion of the theory and waveforms associated with that
particular stage. The chapter then proceeds ‘to examine common

circuitry, both valve and transistor; in detail before embarkmg ona .
. complete coverage of faults and servicing hints.

Each"chapter is well and clearly illustrated with circuit dlagrams

" explanatory diagrams and graphs which combine with the well

written text to provide a simple, but lucid and complete coverage.

A description of field effect transistors is provided together with
one on integrated circuit IF amplifiers, etc., so it may be seen that
the text is quite up to date).

:One of the most unusual features of the book is asection on the

restoration of antique radio receivers. Most technicians these days
will not touch an ancient set dueto the difficulty of obtaining
‘components and the hidden troubles such as cortosion of coils, etc.,
which make the proposition an apparently uneconomic one.
However, many people are prepared to pay as much to have their

“old faithful” repaired as it would cost to buy a new and much
" superior replacement recéiver.

This is because of sentimental
attachment rather than thé logics of the situation, and we should

“alway$ bear ‘in mind that'a customer is perfectly entitled to prefer

his breadboard layout receiver with original Philips of Holland valves
to a Japanese transistor if he so desires. These sets, in fact, are

;" «collector’s items and are edgerly sought after, but no doubt at some

- stage in their earher life they would havé been classified as “not

worth repairing™ by some impatient serviceman.

Yet the techmques used, and the components, aré not fam:har to

‘“the 'modern setviceman and this section of the book, therefore,

re-presents this forgotten theory and provides worthwhile hints on

festoring such teceivers to as near their original state as possible.

Well worth the money to those interested or engaged in radio
servrcmg —BC L J
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HI-FIDELITY AUDIO

REPAIR SPECIALISTS
TAPE RECORDERS
STEREO EQUIPMENT -

. ELECTRONICS TODAY MICRO ADS RATE IS ONLY $7.50 PER
- SINGLE COLUMN INCH OR 76¢ PER LINE. TO PLACE YOUR
 MICRO AD, MERELY FILL IN THE FORM BELOW AND"
- SEND TO ELECTRONICS TODAY, MICRO ADS,
- 21-23 BATHURST STREET, SYDNEY, 2000.

CATALOGUE "ot electronic  SCRs, C106Y1, 75 cents each BURGLAR - ALARMS, all

- components. Send 9:: x 4:: plus . 10 - cents - postage. fittings, fqil tape, etc. Send - i \
S.A.E. MICRONICS, P.O. Vernon - Engineering Pty.. SAE for list. Installation to . Complete alignment :
. \Box_ 175A, Randwick, - Ltd., .Post Box 130, - insurance standards. Phone * -Frequency response tests ..
- N.S.W. 2031, . Paddington. N.SW. 848 ‘;r}sgss 8o, eoa0 2 || * Matching recorder to tape
- . REPAIRS  to . receivers,  Doncaster, Vic. 3108. * Deal dnrect W|th technicians
| R \ - transmitters, . construction ; e i
<, "COMPUTER BOARD testing: TV alignment, Xal AUSTRALIAN Radio Dx ||~ FAST AND EFFICIENT
SRR : conv., specialised electronics  Club. Overseas long distarice ““POSTAL REPAIR SERVICE
Eleven pages of ‘equip. Eccleston Electronics; radio reception shortwave THROUGHOUT AUSTRALIA
specifications a?\d hints. 146a Cotham Road Kew, medium . wave’ . utility. : ‘ o ‘
And: .- How ° . 10 order Vie. 803777, Monthly bulletin  E99 1] 24 Hour TrRANSISTOR RADIO
Aga;\rlzcrtrl\?)né?m overseas and 1 SALE BC107/9 — 45c ea.  Rachdowne Street, %Iggg\ .~ REPAIR SERVICE
1 -BC108, 2N3646 — 35¢c ea. - - Carlton,” Victoria, . ‘ s A e
e P oot by | 053 . 51,05 Please snclose 12¢ stamp. "HI-FIDELITY AUDIO
electronics ~ . magazine). 2N3704/3703 - _unmarked, ' ‘ TECHNICAL SERVICES
{ Send four  7c postage tested, guar., — 20c ea. CHI . ] . L
_stamps to: . Electronics c/- Post office, Bargain, ‘Leak Amplifier 25 ; 18 LOFTUS STREET, .
" The Australian EEB Nth. Adelaide. 5006. Watts'rms per chz)annel (300 SYDNEY,(Nr. Circular Quay)
" Box 177, Sandy Bay, . ’ = atts | SA rating) first-class G 27 2681 ]
‘ ia, 700! ‘TAPE - FRIENDS join the _ condition, can be ‘heard:in
‘Tasnymama 7005 . “Recording .. Society .* of = use. Telephone . {Sydney) ALL WORK GUARANTEED
Australia . and receive the 3719460 after 7.00 p.m.

monthly  tape news talking
magazine,” 5 lona Street,

"ELECTRONIC organ. Do not - - '
“INVERTERS TRANS 12V 1o

and .26,785 MHz, %in. pin, -
miniature, $6 pr. Post Free, .

> Shalley,

127 York Street
Sydney. :

~thain - highway position - — .

$29500 - sav. Reply:—
Radio & T.V., 33 Harding
Street, Petrie, Q. 4502.

Inquiries, . P.O. Box. 130,
-Hornsby, NSW, 2077. Please
enclose large, - stamped
envelope

o I Electromcs Today, 21 23 Bathurst St., Sydney,

CState . s s e e

ELECTRONICS TODAY — - NOVEMBER 1971

TRANSISTOR 'BOARDS, COM-
PUTER POWER SUPPLIES COM-
PUTER RACKS TAPE DECKS
‘CABLES, Plugs and Sockets. You

| Electromcs Today Micro Ads Name........ dheesaein PR neeis ,I NAME |T WE HAVE IT. TABU-
' l o Please Print Clearly Address . ... ... N R Siainas ' ‘glf‘g'glgss AND TABULATOR

SEE US FIRST FOR COMPUTER

~build - yourself . an - organ Black - Rock. Vic.' Phone :
without first .finding :out {Metb} 99 4185, - <240V, 50 Hz, 120 W $55.00
.- " about- the superb Schober L e plus S. T.  Paris Radio
=:(USA) - Assemble-11-Yourself | - = Electronics,” 7a Burton
~Kits. -Induiries -to -Schober ~ FOR SALE = highly Street, Darlinghurst.. -~ 31
> Organ . (Australia), . 1124 - .profitable = radio,. - T.V. 3273. . :
<livingstone Avenue, .Pymmeg service, rentals, sales business - '
NSw, 2073. .(Mail - only’ . in - Brisbane's  fastest AUSTRALIAN  Tape
N  please). . : developing suburb = 1600  Recording Society ' offers
{ service - regulars increasing tape - library, “"The
j . ggt/e59( I‘ p-m-d u?“mh't?g Microphone’” Journal, audioc
i e : ntial — modern freehold - yisuals, - round robins, N - Y
e CRYSTALS for CB 27 240 ‘ShOp with accommodation — tapespbndence, sales. lA“GE sTncKs

fj'l ‘ ] |} AND TABULATOR SPARES,
} |} DELAY LINES etc.

i : - % VINS,PECTION INVITED. 1
i —1||UNITED TRADE
T | || SALES PTY.LTD
h | : —1|| 280 LONSDALE STREET,
S | R ~ 0 MELBOURNE, 3000
e R _J __J ] ; TELEPHONE: 663 3815
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OFUTMOST
GRAVITY

{(,ontmued from page 19}

‘meteorologlst Alexander  Friedman
said that general relativity “logically
implies :an expanding and -contracting

closed universe whose size is never .

constant:.a universe that, in effect,

breathes as the objects within it move

apart .and come : together. Einstein
admitted that he had made the “worst
blunder- of - his - life” in  rejecting
Friedman’s  -predictions,” = after

astronomer Edwin Hubble proved that

the universe is expanding.

AN INFINITY OF FORMS

- .. Further observations have confirmed
‘that galaxies recede from each other at

-a decreasing rate -because -of - their "

‘mutual gravitational attraction;
evenitually, - they will reverse course
.and fall back together at an increasing
rate. The present cycle of the universe
will end when all galaxies reach the
same  point  simultaneously, - their
complete . - gravitational coliapse
‘producing - a ~singularity - that wilt
‘explode  to~begin another - cycle; -this
‘indeterrhinable space

‘will bein an infinity of forms.
Quantum theory, the other giant of
twentieth century physics, describes
elementary . particles - as - discrete
* ‘quantities of ‘energy, spin, charge and
~.momentum occurring in multiples of
‘basic -units determined by probability

waves.  But quantum’s -laws do not’

allow . for - the destruction of most
elementary particles ' —- except by
antiparticle . annihilation —in
~relativistic black -holes. - The apparent
contradictions of ‘these pre-eminent
theories may. indicate that both are
incomplete.
~ Many theoreticians have suggested
that - there is an elusive relationship
-between the worlds of the very large
and the very small. The  estimated
radius of the universe at the phase of
maximum. - -extension - exceeds the
characteristic -~ dimension _of - an
,elementary partlcle by -a factor of
10%%; electric forces between' two
particles are 10°° times greater than
gravitational forces; and the estimated
. “number of part|c|es m the universe is
‘of the order of 10%° .. There must be
casual connections between these
numbers, says Dr..Wheeler. Inside the
black hole,  quantum - theory - and

general . relativity = may meet. A

complete = understanding . of  the
extraordinary - - physics - of .. these
“spacetime phenomena could lead to
‘ the - quantization - of . relativity, or

guantum -geometrodynamics. Sought .

. for more than 25 years, such a theory,
with iits comprehensive explanation of

existence, . ~would revolutionize the -

physical  * disciplines _and .. perhaps
. challenge the precepts of western
© religion, . ~— Mort La Brecque

curvature
;represents'matters as ‘it was and as it

Apmavsn KIT AND PARTS
SUPPLIERS

THE COMPANIES LISTED ON THIS|PAGE STOCK KITS AND/OR
“PARTS FOR “ELECTRONICS TODAY" PROJECTS. THEY DO

THEIR BEST TO HAVE ALL PARTS AVAILABLE AS SOON AS
POSSIBLE AFTER PUBLICATION. ‘ '

"HOWEVER IT- MUST BE APPRECIATED THAT DUE TO THE

VAGARIES 'IN SUPPLY AND DEMAND THERE MAY BE

OCCASIONS WHEN A PARTlCULAR PART OR KIT CANNOT BE

SUPPLIED DIRECTLY FROM STOCK‘

WE WILL EXTEND THIS SERVICE TO COVER ALL STATES AND '
NEW ZEALAND AS SOON AS POSSIBLE

NEW SOUTH WALES -

A.CE. 'RADIO: 136 Victoria Road,

Marrickville, Teleptione 51-7008.
EDGE ELECTRIX: -25a Burwood
Road, Burwood, - Telephone
747-2931.
INSTROL 91a York Street, Sydney,
Telephone 29-4258.

KITSETS AUSTRALIA: Suite 2,21 "

Oakes Avenue, Dee Why,
Telephone 982-5571. i
NATIONAL RADIO SUPPLIES: 332
Parramatta ~ Road, Stanmore,
- Telephone 56-7398. :
PRE-PAK - ELECTRONICS: 718
Parramatta Road, - Croydon
Telephone 797-6144.

" RADIO DESPATCH SERVICE: 869
George Street, Sydney, Te!ephone :

211-0191.

'DICK SMITH: 10 Atchison Street,
| St. ‘Leonards, Telephone 43-1414. )

\
\

l ~ 'VICTORIA T

ED & E.. 232 Flinders Lane,
Melbourne, - Victoria, Telephone
. 63-3596. ’

J H. MAGRATH & CO.: 208 thtle
i Lonsdale Street, Melbourne,
| Victoria, Telephone 663-3731.

ST A. ELECTRONICS: 392 Centre
i Road, Bentleigh,. . Victoria,
Telephone 97-4832.

SOUTH AUSTRALIA

GERARD & GOODMAN: 192.196 |

i Rundle Street,

Adelaide,
‘ Telephone 23- 2222 .

|
i
|
i
ay
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That’s right. It's a pressure pack
~that helps you hear music better.

- It is the new handy antistatic record .
- cleaner from Plessey. By cleaning

- your records thoroughly, it greatly
~improves the reproduction. You
-hear the music better — and you

protect your records too. Every
“time you use the Plessey antistatic

record cleaner you set up an
antistatic barrier that repels dust,

- keeps your records cleaner, helps

_them last longer.

- Rola

‘Plessey Rola Pty. Limited

"+ "The ‘Béulevard, Richinond, Victoria, 3121,
i 'g"eée‘%hone 423921, Telex 30383.

8!
P.0..Box 2, Villawood, 2163. Telephone 720133,

The antistatic record cleaner is the latest in the Plessey
range of aerosol servicing aids — the most comprehenswe

range available: o
| 8070 Etectrical 88. Lubricant

and watet repellent. Forms |
hydrophobic fiim,.improves -
electrical propertres protects
metal.

8077 Switch and contact ,
Lubricant and cleaner. Cleans,"

lubricates and protects electro-_

mechanical components.

6084 Red epoxy, 6085 Green'
epoxy. Insulating varnish.
Fast, effective electrical
insulation.-Rates 1200-wet,"
2100-dry volts per mil cured.:
6005 Battery terminal coating.
Acrylic insulator. Protects -
against leakage and corrosion.
8060 Inner electric motor
cleaner. For safe, in-place -
cleamng of electncal eqmpment

6012 Mechanical 88‘. Lubricant

and water repellent. Displaces

~.water and moisture, protects -
- .and lubricates metals:
9050 Freez-it. Instantly -

freezes small parts to =50°F.

'For shrink fitting, finding

faults due tothermal
intermittents, heat testing, etc.

6030 Penetrating and cleaning
+ oil.’"Penetrates, frees and
:cleans mechanical connections. .
. 8035 Slix-it. 6% silicone
““lubricant..Greaseless lubricant
*-with pinpoint spray, stops -

anything sticking.

7050 Zinc chromate pnmer
‘Top quality metal primer with

outstanding adhesion
characteristics. L

Distributors: N.S.W.: General Accessorles Lawrence & Hanson Pty. Ltd Martin De Launay Pty. Ltd.,

Vic.: Lawrence & Hanson Pty Ltd., Geheral Accessories, Radio Parts Pty Ltd.-Qid.: General Accessones The Lawrence &Hanson Electrical Co. (Qld ) Ltd,
S.A.: General Accessories, Gerard & Goodman Pty Ltd W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G Genders Pty Ltd., Homecrafts Tasmania.

- ARA44
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= Both Sansur products s the Model 21 OA stereo tuner/ aranlmeI‘ and the
- Model AU-101 stereo control amplifier ... offer extraordinary value for money
- In terms of sheer performance no other similarly priced amplifier avallable in

_Australia today can match or surpass the 210A or the AUJ1 01
. mcludmg some products twice the Sansu: pnce. Sl

' SANSUI MODEL 210A STEREO TUNERIAMPLIFIER : .

SANSUI MODEL AU-101 STEREO AMPLIFIER
Two leading -Australian electronics magazines have

"~ reviewed the all low-noise silicon transistor Sansm

. Model AU-101. “Electronics Australia” (August,
71971) says . .. “the best comment we can make '
about the AU-101 is that few amplifiers, regardless

L of price, give an overall test result as good as this.
""This makes it a real bargain -at the very reasonable :

ﬂpriceof $138”. “Electronics Today” (May, 1971)
-.says .. .. 'Surprise Packet’ . .. “Performance of
the Sansui AU-101 belies its low price” ... "“The

' hum and noise performance are both very good and

better than most other amplifiers at twice the price”
. “The Sansui AU-101 is a very good buy, '

. particularly at the price”.

“There you are . unb|ased comments from two
‘Jeading publlcatlons What precisely does the
‘Sansui AU-101 offer? Look at these specuflcatlons'

AU-101 Specifications:— ® Music power: 50 watts at -
4 ohms, 44 watts at 8 ohms. ® R.M.S. power: 36 watis at -

- 4 ohms, 30 watts at 8 ohms. ® Total harmonic distortion:

.- Less than 0.8% at rated output. ® Frequency response:

°20-60,000 Hz.-+ 2 dB. ® Channel separation: Better than
4508, ® Input sensitivity: 3 mV. (Magnetic cartridge), -

o -4 mV, (Microphone), 200 mV, {Auxiliary and Tape Recorder). .

@ Dimensions: 16" x 11" x 4%". ® Prnce $138* (Suggested
o Mist prlce inc sales tax) RS

j provnded in the Sansui 210A.,
- lape recorders, headphone jack ‘flexible ‘bass :and
-* treble controls,-a direct tape ‘monitor switch,

- loudness control and clearly marked selector switch

SN

The recommended list price of the Model 210A

,stereo tuner/ampllfner is only $185*. Power output -

is 34 watts music power into 4 ohm speaker : systems .
or 22 watts R.M.S. Frequency response is

+:25-30,000 Hz. +2 dB. arid éxtends well beyond thus o

ﬂgure Sensitivity ‘of the power amplifier suits’ B
magnetic cartridgesiat 3 mV.'.and 180 mV. sensmwty

. ‘caters for auxiliary mputs and tape recorders:

“ An easily read panoramlc tuning dial simplifies
‘selection of radio stations on AM/MW or AM/SW

bands; a signal strehgth meter operates on the :

'AM band. Selectivity is an almost unbelievable

40 dB. making the 210A the most selective recelVer >
Sansui has ever made. This radically improved -
selectivity is directly attributable to Sansui’'s use of

“two ceramic filters each with two filter elements
~in the 210A’s 1.F. amplifier section. A whistle filter

eliminates unpleasant interference and noise on
“,weak AM stations. Every ‘desirable control is :
-a DIN socket for’

“When you call at your franchised Simon Gray -
dealer to hear the Sansui 210A, listen critically. :

- You'll be agresably surprised wnth the audible
~difference ‘Sansui quality makes. Only Sansuj ~—" -

Japan’s leading audio ‘only manufacturer <~ cou|d

design and manufacture -an-outstanding stereo - -
tuner/amplifier expressly for Australian conditions -
and keep the price down to only $185*! :

‘ Call and see your SImon Gray dealer! ¢

**lMPORTANT Prices quoted in this adverllsement are -

. Stanem @ﬁ@ip@@qy,@@@?

- Sansui Distributors: Australia; excluding W.A.; Slmon Gray Pty Ltd. Head Oﬁlce 28 Ellzabeth Street Melbourne.
- 3000.. Tel..63 8101*, Telex: 31904, Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W, '2067. Tel 40 4522* .
Canberra Office: 25 Molonglo Mail, Fyshwick, A.C.T. 2609. Tel. 95 6526 Adelaide Office: 301 South Terrace, Adel- .

aide, S.A..5000. Tel. 23 6219.-N.T.: Pfitzner's Music House, Smith ‘Street, -Darwin. 5790. :Tel."3801. Qid.:

suggested consumer prices’ only

S ydney

G. Hughes 154:158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422, Tas.: K. 'W. McCulloch -Pty. Ltd
67 Georgde Street, Launceston. 7250. Tel. -2 5322, W.A. Distributors: Carlyle ‘& Co. Pty. Lid.; 1-9 Milligan Stree
‘Perth. 6000. Tel.-22 0191, Sansui equnpment is manufactured by Sansuu Electnc Co. Ltd 141 2-chome Izuml,

. -Suginami-ku, Tokyo, Japan,:

¥




“Australian st
new sa,es re c‘

i

v

AR it gy

SR '_Simon Gray Ply. wd,

| 28 Eiizabeth Street,
Meibourne, 3000.

Please send me complete |echn|-1
cal details  on the ‘Sansui Model
210A/AU-101 and the name of my

ASkaffun deta"s. I ::::::I SI@OH Gmy fral?chlsed I
Sendthecoupon - | ,pe |
- rightaway and |, o0cee R
~we'llsendyouall 1~ ol
. the facts! . L_______;_J




,' NEW ZEALAND

I owill shortly  be moving to New S

" Zealand, is \it’ possible to sénd a copy

.of ‘Electronics: Today over to'me each ‘

month? — GK. Exmouth, W.A.
e . We - .can certainly . arrange - a
lsubscrlptlon for you, but Electronics

E in all parts of New Zealand:
'DEMONSTRATION RECORDS
.- records: “that = are

-am -seeking well "balanced“recordings

" that are free of glmmlcks —-OD

Wagga NSW,
e Try “these '"~-Berlioz Requrem
Philips: 6700-019.  Handel: Music for

the Rovyal Fireworks, Vanguard 5289,
-Orff: Carmina Burana; DGG 139362,
Zarathustra,

- Strauss: . Thus  Spake
. London - CS 6609, Verdi:

: 4 ‘Requiem;
London OSA 1275.. .

 STICKY PROBLEM

In- your series of articlés on reed

switches you said that some ‘reeds are ;
liable’ to “remain- -closed “after :the

“magnetizing force is removed. | would

like to use these switches in burglar

" alarm installations ‘— is it possible to
”overcome thls problem7 - FK Calrns

Qd. ,
‘9 Most réed switch manufacturers
make “a “switch “specifically for. this™

: appllcatlon The one most commionly

~.used in Australia is the type XS7 from :
I ﬁPlessey Ducon. =

~describing -
‘Heathkit

,HEATH KlT

1 enjoyed readmg your article in the
“October -issue "of Electronics  Today -
the - construction -of ‘a- "
: , speakers. -
~.~Would you please tell me who are the
Heathkit agents in Australia. - P W M

“Today is available on ‘the bookstands 'r"’~Ashf|eId NSW.

 amplifier --and

o Surely

- Kew, “Victoria, - Tel.

TRANSISTOR EQUIVALENTS
. Transistors present a real problem to
= “people like ‘me, who have collected-a
“'stock  of various types -over the'years,
circuit - appearing - currently, "
seems to” present .new type humbers,:
“This is all-right for beginners who have :
to -buy stock, :but’ thére .are many
’_experlmenters Who have plenty but are -7
“uncertain -of - whether any can

Every

equuvalent

; Would it be possrble to publlsh hsts
- of “equivalents;

substitutes, base diagrams, etc? | feel

- that "articles -of this nature would -
“attract '

“convert - a perlodlcal into a-reference

-alternative - types . or

wrdespread -attention . and

library..=M.W.1.; Preston; Vic."

o We are currently preparmg a chart
~‘'showing " connections of the more

commonly used ' diodes; : transistors,

silicon controlléd rectlflers triacs, etc..
“This will be published shortly

‘It is not practicable to publish’a list
Ofu_ equivalent “transistors,-for ‘devices -
. 'that ‘can be interchanged in one circuit

Melntosh
AMPLIFIERS
Closer to Perfectlon

~.Sydney, Melbourne,

SOLE AUSTRALIAN DlSTRlBUTORS

Avarlable from Selected
Dealers in Brisbane,

Adelaide, Canberra and’
Penh /

Lo

i

o122

[.ra¥. Indu.frm- BTY. LTDO. 266 Hay St.; Subiaco. W A 6008 ‘ -

. ‘ v e
‘”cannot in"-another."
practncally any ‘npn transistor can be
“used in a low-speed switching circuit &
designed ‘for npn' transistors — butin
the -case "of a high-quality pre-amp,::

- parameter would preclude the ‘use ‘of w4

- an otherwise identical device. .
. 1As far as"possible, we .use similar ..
- types “of components ‘in ‘all projects — .
- for example, .BC 108 and BC 178

k Schlumberger
_lnstrumentatlon Australra Pty. -Ltd.,
2112 - High St
‘ . 86 9535 1
--Can you recommend any classical - ; ~ S
suitable for. '
demonstrating my audio equipment. | : ,‘CHlPS WITH EVERYTHING ¥
ll have . heard - that -an Amerlcan 7
~.company - are
~integrated ' circuit containing ‘all the y
“-functions necessary for‘a Dolby noise.
- réduction
: anythmg about thls? - RD. Auckland S

o Not very miuch, The company’ ;

“market sometime next year. We will
- ‘publish-details as soon as possible.

'HUNDRED DOLLAR HIFI
but, with

«:Magnavox -speakers, practically all the /f
“.units -described so far are way outside™

“hundred dollars or so for a ‘complete

" and test a few units in this prrce range

: ‘o‘ One

: " ‘both,

lasts’ for years, and costs very little to
‘maintain.If .you' really enjoy ‘music,
‘the cost of a good system, :if spread
‘over several years is only a few cents a
= day. " .

ELECTROl\IlCS TODAY NOVEMBER 1971 :

| LETTERS
| PROM
OUR READERS

For example .

even - slight - differences ~in" ‘one

transnstors

‘manufacturing .. ‘an .

“system. Do you know -

NZ.

concerned - is - Signetics, --and - we
‘inderstand that the chip will be'on the . |

Your hi-fi tests are very mterestmg' k
the exception® of the

the price range of :the average reader.
There *must “be ‘thousands -of -people
fike ~myself ‘who ¢an -only afford a

outfit. 'Why not-come down to -earth =

- DS. St. Marys, NSW. -

appreciates our . readers

- problem — but the simple fact is that .
~it is just not possible to .obtain-high’ .

fidelity sound for a hundred dollars. -
Nevertheless, . remarkably " good

o ,qUaIity can be obtained from-an outfit - i
~based . say,. on aSansui ‘AU 101
amplifier, . and - ‘a:
, “home-assembled "
- speaker
-Would cost less ~than 2 couple “of

./ couple = of
« ~-Maghavox .- -8-30"
‘enclosures, - these -, together &
hundred dollars. And we have tested

-But remember that hifi equrpment




CAREER

OPPORTUNITIES

THE MISER'S MIXER

germamum diodes

= frofﬁ Lo. =

Here is a very svmple mixer wnth good sensmvnty and
strong signal performance.

Diodes with low back resistance (preferably germanium)
should be used as the circuit depends on this property for

-earth return. |f silicon diodes are used, a 470k resistor -

should be across each.

The value of capacitor depends on the frequency used and
the Iocalr oscillator coupling required. The local oscillator
level should be adjusted for good strong-§ign'a| performance.

"z\ PRODUCT DETECTOR

. SSBeo
T AM

- germanium diodes | f
| _ 33k ’ AE "
out

from BFO
{5 to 12 Volts)
The -circuit above is very easily modified to act as a

- .product detector for SSB and CW; and by simply adding a
~switch ‘the cifcuit” can be used as a conventional AM -

detector. -

- In this circuit; the IF input coil is replaced by a low pass
ﬂlter and a BFO (swutched off for AM) injects the local
carrier,

Here again, dlodes with a low back reswtance shouild be

© Used.
The local oscnllator level should be adjusted for best
 strong-signal performance, and capacitor C chosen for the
desired couplmg

i ELECTRONICS TODAY — NOVEMBER 1971

EMPLOYERS — Seeking Staff" Electromcs
Today is read by the very people you seek!
(and our copy deadline is only 10 days).
Managers, Engineers, Technicians, Draughts-
men, Salesmen, etc. ® You already have a
good job but seek a better one. Here they
are.

SERVICE MANAGER. We require the services of an experienced

Electronic " Technician, with Administrative experience to take
charge of our rapidly expanding Service Organisation based in
BRISBANE QUEENSLAND. Applicants must have proven record of
ability, and experience in the field of Tape Recording would be of
distinct ‘advantage. Liberal Salary, Expenses and Vehicle supplied.
-For the successful applicant there would be an opportunity after a
qualifying period to be offered an interest' in a progressive and
growing company. Onty those with executive potential need appty,"

applications will be treated in strictest confidence. Write giving full
particulars of past and present experience t0:—

THE MANAGlNG DIRECTOR
.. -G.P.O. Box 3800, Sydney, 2001.

WATER CONSERVATION AND
IRRIGATION COMMISSION

Vacancies “exist in the Commission’s ‘Engineering Survey Drafting’
Office, Sydney, for Draftsmen with experience in the following: —
{1) Preparation -of subdivision :plans for lodgment: at the
Registrar General’'s Department, and plans of Crown
subdivision surveys. L )
~.{2) Preparation of plans  of engineering . surveys from
surveyor’s field, level and tacheometer books.
{3) -Aerial photograph interpretation and use of etementary
photogrammetric aids for preparation of contour plans.
QUALIFICATIONS Land and Engineering Survey Draftmg
Certificate or equivalent formal qualification.
SALARY: Commencing at the ‘range of $3,655 per annum’ and
$5,531 per ..annum, - according to - experience, with .automatic -
progression to $6, 178 per annum. Prospects of promotion to $6,721
per annum- and beyond to graded positions with salaries up ‘to

-$7,999 per annum. Salaries are at present under review. .

. CONDITIONS: Four weeks' annual leave, liberal sick leave and the
rlght to contribute to the State Superannuation Fond for aretiring .

pension.

APPLICATIONS: Forms may be obtained by telephoning 20535 ;
extension 257, in Sydney, or by ‘writing ‘to the Secretary, Water
Conservation - and -Irrigation -Commission, . Box . 2708, - G.P.O.,
Sydney. Enquurles and applications to be endorsed "Englneermg
Survey Draftsman.’
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CAREER

| OPPORTUNITIES

-~ CUSTOMS &ENCISE

{Science) Grade 1, with the Department s Sydney Laboratory
Salary Scale — $4228-5419

¥

.-foodstuffs including Salmonella in meat and. egg pulp,” within the
limits of established methods. Assist professional staff.

,,V\Quahflcatlons - ‘An-approved certificate from a technical coliege or

‘;mstltute of technology or its equivalent or such other qualifications

“'as the. Board - considers “appropriate together with appropriate .
... @xperience. “Applications ‘will, however, -be accepted from people
. ~-who do not possess acceptable qualifications providing they have a

“““minimum of 6 years relevant ‘experience. If the selected applicant
does' not possess -acceptable qualifications, he -will be required to

‘'pass & ‘test of knowledge and competence to establish his elrglbrluty
for nomination for the position,. i

- Previous experience in bactenology laboratory desirable. -

Forward apphcatlons to the Inspector, Personnel, '
Box 8, G.P.0O., SYDNEY, 2001 by 28-10-71.

vApplncatrons are mvrted for ‘two - posmons of Techmcal Offrcer i

Duties — Perform mncroblologlcal examinations on \a vanety of :

ENGINEER CLASS?

The Commonwealth Department of Works invites appllcatnons fur a
~position of Engineer Class 2 in its Construction Section, located in
" _the Tower Building, Australia Square. .

- -Duties — Under general technical direction, responsible for the
- professional and technical control of electrical work performed by

"'_,Metropolitan Day Labour organizations, including the installation
<.and maintenance - of -underground -and aerialv‘reticulation and - -

~-associated buildings, and the maintenance of air conditioning plants,

~~automatic -oil fired boilers and ‘emergency generating equlpment o

~-throughout the Sydney area.
" Qualifications. — Educational qualifications admrttmg to Grad I.E.
Aust.

7 Salary — W|th|n the range of $7650-8570 accordmg to quallflcatlons 7

" and expérience.
gHow to Apply — Standard applucatlon forms are obtainable from
the Department of Works, Sydney (phone 2709.228). Completed

54 forms should be forwarded to:

Durector of Works,
Department of Works,
- P.O. Box H27,
Austraha Square, SYDNEY, N.S.W. 2001
By: 29 Oct 1971 SRR

'For more information on the Careers
Opportunity Columns of Electronics
 Today (Advertising rate 76c per line)
. ‘contact:—Sydney, Howard Jenkins or

 Terry Marsden, '26 2296; Melbourne,

Clarrie Levy, 51 9776

COPYRIGHT ALL RIGHTS RESERVED

_‘Devices or éircuits illustrated or described in ELECRONICS‘
" TODAY may be the subject of patent protection. Information
is - given .without prejudice to patent rights and  without
.prejudice to patent rights and without responsibility for any :
circumstances arising from its application..
‘ELECTRONICS TODAY'S product” tests are—untess otherwise
stated—performed by -our. independent testing consultants,.
whose name will be supplied on request.. No product test,
or part thereof, ‘may be reproduced for any purpose without

. the wntten authonsatron of the - Ed:tor
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'SIMPLE NOISE SOURCE

o

Twm electrolytrc capamtors take up less space than tw0

" separate units but cannot normally be used in voltage

doubler circuits. |
However ‘a slight rnodlflcatlon to the c1rcu1t allows twin:
electrolytics to-be used, with the can connected to chassis. ~
Alternatively, .in low voltage circuits where high value
electrolytic capacitor's are used, two capacitors may be used
without the necessity of insulating the case (generally the ’

negatlve terminal) of one of them.

o 0.01uF s
16 Volt Zener gj¢c ceramic - OutpUtlf

Zener diodes generate substantial ‘amounts of internal

~noiseé.” The level iof this is typically 30 dB above thermal
“noise at frequencies up to 1560 MHz. - -

- Whilst the noise ‘output 'is- not- suffncnently accurate to
make noise figure measurements this circuit-is very useful -
for adjusting VHF converters or receiver front ends, or as a .
noise source in“antenna impedance bridges. u Sk

Resistor R ‘should be adjusted to draw between snx and

, elght mA from the power supply

ELECTRONICS TODAY NOVEMBER 1971
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M- Marlne—FM-uAlrcraft—VHF — Portable Radio

With Radis Direction Finder |

Tunes
6 Bands -

Rotatable Antenna
for LW, AM and
MB reception &
Direction Finding

§169.50
incluing

Signal Strength
Tuning/Battery
. Meter

Squelch

'BATTERY OR 240V AC OPERATION Gontrol § .

(1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.0 MHz
“Marine -(4) 8 108 MHz FM (5) 108-136. MHz ‘Aircraft (6) 147-:
174 MHz FM VH

The Guardian "6000" ls Lafayettes most advanced deluxe

;or;able Battery/Electrlc Radlo for top receptlon plus Dlrectlon ;
inding. ;
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