






"The MAGNAVOX SPEAKERS ARb BETT~R , 
tha~ any s~eaker system that We hat tested · 
costing twice as much and comparaijle to , 

all irnported units costing three timels the price" 

.. ; . Electronics Today. 
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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 
I BM have 70%. Honeywell about 8% 
Univac have 6% and Control Data ' 
and Burroughs share about 8% between 

. 'them. , 
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 IBM 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 
division 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 Engineering 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 rate. At 
each sampling the analogue amplitude 
of the sampled audio signal is conver­
ted into a 12-bitdigital word. There­
fore, through one cycle of sampling 
(all channels) there is a series pulse 
train whiCh contains the 12-bit words 
of all channels. This pulse train is a 
digital representation of the amplitude 
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*KA 4002, 95 watt, complete with 
all facilities to match any system. 
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ELECTRONICS PTY. LTD. 
Manufacture - Sales - Service 
392 Centre Road, Bentleigh, Vic., 3204 
Telephone 97 4832 A.H. 97 5539 

· TOMORROW'S WORLD TODAY. THE FUTURE IS HERE. DON'T DWELL 
IN THE PAST 4 CHANNEL STEREO. QUADRASONIC. CD4. QUADRADIAL. 
SURROUND SOUND. QUADPHONtC.:THE NAME DOES NOT MA 11ER. IT 
IS A REALITY 

YOU MUSl HEAR FOR YOURSELF 

Pli!l~ 
NIVICO 
MCA-V7 
FIRST IN THE WORLD 
4 CHANNEL AMPLIFIER. 
(WITH SOUND Fl ELD. 
COMPOSER FORYOUR 2 
CHANNEL RECORDS B/1 

t! -- -

• ~le!!!@•~!.\ ••• 
' 

- ••••' 'tlO'f' 
~ 

SONY. 
TC 366-4 
MOST MAGNIFICENT 4 
CHANNEL3HEADDECK 
SLANT FRONT 

DEMONSTRATiONS DAILY 

QSl 
QUADSONIC SYNTHESISER 
IF YOU ALREADY HA VE 
GOOD STEREO EQUIPMENT 
THIS UNIT WILL COMPLETE 
YOUR SYSTEM 

!?.Fl !?.Fl !?.Fl~ ·• j. . .. .... :• "'"' 

* 4 CHANNEL RECORDS* 
BY THE TIME YOU READ 
THIS ADD WE SHOULD 
HAVE THE NEW CD4 
RECORDS-CARTRIDGE. 
WITH SHIBATA STYLUS (4 
TIMES BETTER THAN 
ELIPTICAL) DEMODULATOR 
ILLUSTRATED BELOW 

~ KE N \N 0 0 D JUMBO STEREO RECEIVER.WITH 

WSUPER lOOW R.M.S. AMPLIFIER RHYTHM COMPOSER MODEL KR·6170 

WITH TUNER ELECTRONIC 
RHYTHM COMPOSER REVERB ECHO 
2 HOUR TIMER GUITAR AND MICRO- '_. -- • ..- • :-r 
PHONEJACKS.FOOTSTARTMANY . , . ........,...:., • ··· • ·· ,, 
MORE FEATURES. 

KDB-1 
Dolby 8 rose reduction unit 

. FOR PROFESSIONAL RESULTS ON 
YOUR TAPE RECORDING REDUCES 
HISS LEVEL BY 10 db. · 

news· 
dige · · . 
ad I ,~ood "ousto-riptic m6dulati0n 
anl deflection technology. 
·The prineiple of Bragg reflection a1so 

. lerlt itself to the visualizing of sound 
wa~es in bulk, Zenith researchers 
disk:overed. ln essence, their research 
reJealed that ultrasonic waves can be 

f mJminated with laser light, and When 
so )illuminated, can be seen without 
th~ aid of an instrument or converter. 

ihis principle was applied to the 
d elopment of an acoustic micro­
sc pe that illuminates object.s with 
w ves of sound rather than light. 
Most recent development from this 

re$earch has been the Zenith acotisto­
optic character generator - an · 
el~ctronic device that translates input 
signals, such as those from a computer 
or1 a newswire, into readable 
nJmerals or letters of the alphabet. 
The character generator is silent, 
has no moving parts, and . 
completely eliminates the need for ' 
a \nechanical printer such as a 
,typewriter in printout systems. It 
can print at speeds slow enough to 
b$ read directly, or as fast as 
sJveral hundred thousand characters 

· p~r second. - . 
bne simple version of the system, 

ufed in a demonstration at the 

~
71 IR-100 Exhibit at Chicago's 

. useum of Science and Industry, ,, 
t kes signals from the United Press 
1?ternational newswire and trans- . 
lates them into a visual display on a 
ril>tating phosphor-coated drum, so 

· that visitors can read the news "hot 
off the wire". 

Zenith was presented with the 
I -l 00 award for the development 
f the M-40R laser modulator, an 

· acousto-optic device that is an 
i tegral part of the character 
enerating system. 

t,Among practical applications •. the 
ost interesting might be the use 
f the character generator to take 

the high-speed output from a 
domputer and print it on micro~ · 
~ilm, thus eliminating the current 

ulky, inherently slow paper read-
ut methods and current .costly non· 
aper methods. ' 
In addition to data processing 
nd information readout displays, 
he system may find use in deep­
pace laser beam communications, 
hort-link video-rate communica-
ions, telephonic print-out comrhuni· 
ations, optical ranging, video film, 
icrofilm and microfiche printing, 

lectronic typesetting, and vibration 
na\ysis .. 
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[D,...___..g ------• pl No more and no less. Just an 

Sim r. accurate encore performance. 
Of course TANDBER!3 quality means 

, . greater long term reliability, more 

oll • long term performance and greater In JOB long term satisfaction; these attributes 
go hand in hand with the TANDBERG 

d 
name. 

SI oa· ' You may choose a TANOBERG 
, stereo deck or a TANDBERG self , 

contained stereo system. The Model · d. ct• 1 3000X stereo tape deck is worthy of •,·, 1'1'19 D JOD the finest stereo amplifiers and the 
most sophisticated speaker systems; 

· · the all new Model 4000X stereo 
,ind' . : ist•nDt· 1·1· 111111 . sound centre incorporates twin 10 

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

----- • - Wide range speakers and an input 

Im• m the1 sensitivity of 1.5 mV. for magnetic 
cartridges as well as a host of other 
highly desirable and effective 
features. This versatile recorder can 

an·, aina.1. ~:s!~~;·heart" of your new stereo 

~--'- Both TANDBERG models employ 
the proven TANDBERG Crossfield 
Head which, in lay terms, provides 
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wider frequency response, a far 
better signal-to-noise specification 
end 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 hear a 
demonstration, when you install 
your own TANDBERG ..• and years 
later, after hundreds of hours of 
musical pleasure. 

Move up to TANDBERG! 

.. - - - ... ·- ..... - - - - - ' - - ... - Iii _, 

1 Telex - 31904. 1 
Simon Gray Ply. ltd.. 1 

1 28 Elizabeth Street, 
1 Melbourne 3000. . . 

Please send me full technical inform· 
ation about the TANDBERG 3000X/4000X 
(strike· out model not required) and the 1 

1 name of my nearest Simon Gray fran· 
1 chised dealer. 

1 NAME .................................. ,, ... , .......................... 1 
I I 

1 ADDRESS ........................................................... , 1 

I ., ....• ,.,, ......................... POSTCODE.................... I 

L------------·-------~ 
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By Mort La Brecque~ New York Academy of Sciences · 

·oESPITE. its complexities, the 
General Theory of Relativity is as 

'!simple in essence as all great 
crea~ions of mankind: a mathematical 
poel about the nature of gravity and 
its profound influence upon the 
.univ rse. Rather than the Newtonian 
fore . that attracts smal I objects to 
largelr ones, Einstein said, gravity is a 
curv$ture in the space around objects 
similar to an indentation in flexible 
matdrial; without their angular 
.moientum, for example, the planets 
wou d literally. roll into the Sun's dee.p 
gravitational pit. 

All forms of mass and energy are 
subj cts of their own gravitational 

· maj sty. Four elementary forces 
ace unt for known physical 
phe omena: the strong force and the 
wea for~e. both limited to atomic 
hucl i; electromagnetism arid gravity' 
bot of infinite range. In elementary 
part cle interactions, electromagnetism 
is 1040 times more powerful than 
grav ty. Because there are an equal , 
num

1

ber of positive and negative 
eleotric .charges in nature, \ 
electromagnetism is largely neutralized · 
bey nd atomic dimensions; possessing " 
a ingle .·· charge, gravity's effects 
incr~ase with mass. Its domain 
cosrliological, gravity is the master 
fiel of existence. 



The most 'dramatic display of 
gravitional force in the universe is the 
death of stars twice as massive as the 
Sun which have become at least a 
million times more dense. Stars, 
extraordinarily hot hydrogen vapours 
held together by their own gravity, are 
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 
two per cent; ultimately, gravity 
overwhelms the stars. 

The resulting convulsions in stellar 
'interiors, inaccessible to telescopic 
observation, have been 
computer•simulated at Lawrence · 
Radiation Laborator by J. M. Leblanc 
and J. R. Wilson. If stars have twice 

' the Sun's mass, their cores become 
I denser than their outer portions, until 

they collapse, squeezed, in less than a 
tenth of a second, to a density 
comparable to that of an atomic 
nucleus. Simultaneously heated by the 
intense pressure to even higher 
temperatures - 1Q12°K -collapsed 
cores then reverse implosion, acting as 
charges to set off supernova explosions 
jn 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 supe_rnovae exploding 

' one after another to produce fairly 
regular light 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 neutrbns. Such ·properties 
as regular crystal lattices, superfluidity 
and superconductivity, ordinarily 
found only at very low temperatures, 
may characterize this superdense 
material, and normally short-lived 

Black holes are stars, so dense 
that even light cannot escape 

the gravitational pull. A 
single cubic inch may weigh 
several billion tons. Here are ' 
·· · · the latest theories. 

Leptons 

Gravitational & 
Electromagnetic 
~ VVaves 

·Matter falling into typical 
black hole retains only 
mass, charge and angular 
momen~um. ; 

,, + 'u~ 
•Mass 
•Charge 
• Angular Momentum 

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, NP-0532 in the Crab Nebula 
produces the most frequent signals -
thirty per second - indicating that it is 
of comparatively recent origin and 
that it may be the remnant . of 
gravitational collapse. 

Small dying stars - less than 1.4 
times as massive as the Sun - meet a 
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 and H. 
Snyder, made in 1939 and based on 
the principles of general relativity, 
very large cold stars collapse 
completely - beyond the neutron star 
stage to smaller and denser objects, 
whose stupendous, gravitational 

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 
mass, others by mass and charge or 
mass and angular momentum, and 
most by -mass, charge and angular 
momentum - the basic constitutents 
of· matter. According to theory, 
charged and uncharged objects 
revolving about completely collapsed 
stars reveal these three parameters-, 
at I owing one black . hole to be 
distinguished from another. Although 
the.diameters of all such systems are 
about 15 kilometers, the precise value 
depends upon mass, wh.ich may range 
from that of the Sun up to 101 0 solar 
masses or more. However, no way is 
known to determine the original forms 
of matter and energy from which 
black holes are constructed. 
lrresistable whirlpools, they draw in. 
additional particles passing their 
horizons. Matter, antimatter, netitrinos 
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. · 
•Complete 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 
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·oFUTMOST 
GRAVITY 
gravitational curvature 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 pla'ce as time 
advances, but it'must move forward in 
one direction in a black hole, 
occupying increasingly smaller areas of 
space. It can neither reverse its course 
nor regain its size, because space has 
unsurped time's progressive motion. 

The · s11acetime warp also distorts 
time, in effect 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 
a second; 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 Ors. 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 
vulnerable to a black hole's suction; 
shifting infinitely to the-red end of the 
spectrum as they fall in, they render 

·the black hole black. 

RELATIVISTIC THEORIES 
Theoretical studies of gravitational 

collapse began soon after Einstein 
· published his General. Theory ·Of 

Relativity. In 1916, Karl 
Schwarzschild developed the geometry 
of certain collapsed objects, a pioneer 
and classic work. According to the 
Schwarzschild radius equ13tion, which 
relates mass to density, any .gravitating 
mass compressed inside its 
Schwarzschild radius will curve space 
so much that light cannot escape: the 
universe fits this definition of a black 
hole, Or. Ruffini told the writer. 

However, Schwarzschild's 
geometrical formulatior;is were much 
more restricted, limited {o objects that 
are both spherically symmetric and 
non-rotating. Many stars show minor 
departures from symmetry and somE'! 
are highly asymmetric. The question 
of whether such large departures might 
save a star from complete collapse has 
not yet been answered; however, using 
different methods, the Russian 
physicist Ya. B. Zel'dovich, and the 
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FAMILY OF BLACK HOLES: four states 
of completelv collapsed stars, characterized 

· bv mass (Schwarzschild), mass and charge 
(Reisner /Nordstrom), mass.and angular 
momentum (Kerr), mass, charge and 
momentum (Generalized). Black holes mav 
alter from one state to another. 

team of Steven Hawking; Roger 
Penrose and Robert · 'Geroch have 
proved that black holes inevitably 
develop . despite minor stellar 
asymmetries. Schwar:tschild's 
geometry, also incomplete regarding 
the non-rotation of collapsed stats, 
was supplemented in 1963 by the 
rotatic>nal geometry of - Roy Kerr, 
University of Texas. All stars have 
angular momentum; recently, James 

1Bardeen, University of Seattle, proved 
that most. have sufficient momentum 
to evolve. into "living" bla'ck holes 

rotati g at surface velocities equal to 
or ne r the speed of light. 

THE ARGEST POWER PLANTS 
Rot ting black holes are alive in that 

they an emit energy as well as absorb 
it a d may provide mechanisms· 
super or to fission ahd .fusion for 
.converting mass into eriergy. Dr. 
Bardeen has recently shown that, 
befor they fall in, particles 
co-ro ating with black holes will emit 
42.3 per cent of their mass as 
gravi ational energy. · 

Ors Ruffini and Demefrios 
Chri todoulou, · a 19-year-old 
theor tician who was recently awarded 
his P .D, propose in a' paper submitted 
to ysicaf Review Letters that if 
rotat ng black holes are also charged, 
capt red 'particles will emit all their 
ener y, in a manner analogous to 
mat er-antimatter annihilation. 
Char ed rotating black holes are the 

· large t storehouses of energy in the 
univ rse, they say, and up to 50 per 
cent of th~ rest-masses of these 
'Syst ms can be extracted. 

An inventive. proposal for easing 
hyp thetical extraterrestrial power 
crise is proposed by Roger Penrose, 
mat e'matician at London's Birkbeck 
Coll ge, who says that .black holes' 
phe omenal rotational energy C'ould 
be sed as a'· power source. Object 
mas es could be totally converted to 
high st-grade energy in black hole 
ergo pheres - regions between ·the \ 
surf ce of infinite red shift and the· 
hori on, where particles can still 
esca e black hole suction. Energy 
pro uced in ergospheres could then be 
retrileved. A more elaborate system Of 
two stabilized ·structures, one .rotating 
slig tly with the black hole, would 
per it extraction of black hole 
rot tional energy as well as energy 
con ained in object masses: particles 
low red into ergospheres would be 
spli in half, one half escaping with 
mo e energy than the original particle. 

Black holes are copious energy 
sou ces because they may contain 
mo t of the ·mass in the universe. 
Ac ordin-g to general relativity; the 
clo ed and spherical universe will reach 
a maximum dimension and 
re ontraC:t; sufficient matter must 
no exist· to slow down and stop the 
present expansion by gravitational 
att attion. The density of matter 

ob erved density in the dust and stars 
of galaxies by a factor of from 10 to 
10 . The missing matter may have 
be n swallowed up by large numbers 
of black holes scattered throughout 
th universe, suggest Zel'dovich and L 

, D. Novikov and, more recently, A.G. 
W. Cameron of Yeshiva University's 
Be fer Graduate School of. Science, 
N w York. The high mass-to-light ratio 
of alactic clusters, deduced from their 
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Gravitational radiation emitted by destruction of enormous 
quantities of matter in the universe is detected by Joseph Weber's 

1
aluminium cylinder. 

Is Cygnus X- 7 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 emissions were detected 
by Uhuru satellite (four dashed intersecting lines). 

motions and luminosities, has been 
attributed to the presence of unsP.en 
gas: such gas mu~t be close to 1Q6°K 
because it would emit radio waves at 

. lower tetnperatures and . x~rays at 
1 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 
observed mass-to-light r'atio. 

f .Because Einstein's te.n non-linear 
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 and emit 
matter and energy while black holes 
implode and absorb matter and 
energy. White ho.I es are mandatory, 
according to the Einstein equations, 
but how they express themselves in 
the teal physical world and wha't 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:flaffini. 

Although black hole theory is much 
more advanced than white hole 
theory, astronomical detection of 
black holes has1 proven extremely 
difficult. Sirice 1966, Joseph Weber of 
the University of Maryland, has 
experimented · with · antennas · 
instrumented bars of solid aluminium 
suspended by wires inside shieldetJ 
chambers - to detect waves of 
gravitational radiation reaching· the 
earth ftom events in space. ("Gra11ity 
Waves," The Sciences, Sept., 1968). 
His detection of many events indicates 

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 

. gravitational collapse, involving large 
masses and very rapid change, is 
expected to provide an obvious source 
of radiation. Unfortunately, the newly 
developed gravitational radiation 
measurements are too crude for 
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 1Professors Zel'dovich and Novikov; 
gas funnelled into the black hole heats 
by compressfon 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 designed to detect stellar 
X-radiation, recently discovered three 
X-ray sources generating regular X-ray 
pulses of variable intensity: Cygnus 
X-1 in the- Constellation Cygnus, 
Centaurus X-3 in the Constellation 
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, an X-ray and radio 

· pulsar; Centaurus X-3 pulses slower 
than any known pulsar by a factor of 
two, but unexpectedly discharges as 
much energy as the Crab . pulsar. 
Unlike 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 which may 
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. be peculiar neutron stars, a new class 
of objects, or black holes producing 
great quantities .df radiation when 
matter funnels into them. 

An alternative means of black hole 
detection arises when they are 
members of 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-giarit primary star 
35 times as massive as the Sun, and a 
very mysterious secondary component 
nearby. Only 1 the .primary's light is 
ordinarily visible; the secondary'.s mass · 
of 23 .Suns should be 40 per cent as 
luminous as. the primary. During 
eclipses lasting 700 days, "additional 

· absorption lines associated with the· 
secondary .appear in tllle spectrum, . 
indicating the presence of small 
amounts of dilute gas along the tine 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 origina.lly have been more massive 
than the primary ahd collapsed into a 
black hole. Dr. Cam'eron recommends 
increased infrared observation of 
Epsilon Aurigae, improved orbit 
determinations ·and continued 
·photometric coverage during eclipses 
to confirm his proposal. 

Discovery and study of black holes 
has the greatest cosmological· 
significance: complete gravitational 
collapse of :;tars may offer small scale 
models of complete collapse of the 
universe., according to relativistic 
theoreticians. Einstein published 
general relativity believing, as did most 
of his colleagues, in a closed universe 
of constant size. In 1922,, however, 

(Continued on page 118) 
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THEPRINTE 
CIRCUIT 
MOTOR 

This article, writt n exclusively for.Electronics 
Today by R.M. Evans C. Eng, M.l.E.E. of the 

National Research a d Development.Corporation, 
explains the pr ·nciples and operations of the 

printed circuit m tor. Electronics Today makes 
dueacknowledgemen to the staff and management 

of Printe Motors Ltd., without whose. 
co-operation and con iderable assistance this article 

would not have bee possible, and to the National 
Research Development Corporation for 

permission to publish. 

T
HE printed circuit motor was 
invented during the late 1950s. 

· It is generally attributed to J. 
Henry-Baudot, employed at that time 
by the Societe d'Electronique . et 
d' Automatisme in Paris. Tl1e printed 
circuit motor arrived on the industrial 
scene at a time when p'rinted circuit 
techniques were being generally 
applied to a host of applications that 
had previously used solid conductors. 
Before the technique could be used for 
an electric motor, a suitab'le form of 
construction had to be found, and 
here the .inventor dug deep into 
history to utilise the Faraday disc 
principle discovered in 1831 and 
which .was the forerunner of all 
electric machines. 

PRINCIPLE OF OPERAllON 

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

· in essence the armatu're consisted of a 

r r l 1 
N 

Fig. 1. Basic Faraday disc moior .. 

single turn, it required 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 principle of the 
Faraday disc has recently been 
resurrected for high current 
generators, traction motors and 
superconducting machines, it fell into 
disuse for a long period, during which 
the drum type machine as we know it 
today was developed. The excitation 
flux' in a conventional de machine is 
usually produced by· energising coils 
located on the stator. The rotor has a 
multitum winding arrangement with 

·. end connections 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 

Fig. 2. This drawing shbws the basil 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 comfrutator is part of the armature. · 

20 

the bore of the machine it becomes 
nee ssary to locate the armature or 
rot r conductors in a magnetic core to 
minimise the reluctance of the fl.ux 
pat . This increases the bulk, cost and 
ine tia of the armature and magnifies 
the commutation problems. 

T e essence of the printed motor. is 
tha it combines the advantages of both 
dis and 'drum type constructions 
without the disadvantages of either. 
Byf an 'ingenious design of armature 
which allows the printed cir. cu it motor 
to e made in thin pancake for.m, the 
flu air gap is reduced to a minimum 
an no iron is required in its construc­
tio . And by having a multipole 
arr~ngement it becomes possible to 
de ign for practical' levels of rated 
voltage, keeping current to manageable 
prJportions. .· 
A simplified diagram showing the 

ba ic principle at the printed motor is 
sh wn in Fig. 2. As can be seen by 
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/:ig. 3. Exploded view of a printed circuit motor. The windings wrapped around the pole 
pieces are used only for the initial magnetization. They are subsequently sealed off and left 
in position td avoid disturbing the magnetic circuit. 

aiternating the polarity of adjacent 
pairs of poles it becomes possible to 

·connect the conductors under each 
pole in series, in a classical 
wave-wound arrangement in whicli the 
voltage rating V of the motor will 
approximate to:-

V:!!oex~ . 2 
Where e = induced voltage per 
conductor at rated speed 

n = total number of conductors. 

For simplicity only a small number 
of conductors per pole have been 
shown whereas in practice there will be 
a far greater number - the end. 
connections between conduetors 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 which are 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 
.pf one type of motor. ., 

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 disturbing the magnetic 
circuit. 1 • 

When these motors first appeared on 
the industrial scene the armatures were 
formed using printed · circuit 
techniques, i.e. copper foil on an 
insulation backing piece etched to give 
the requisite conductor layout. This 

was later superseded by a mechanical 
system of punching and the armature 

·shown in Fig. 3 has had the notches 
between conductors produced by this 
process. Although no longer truly 
descriptive of the method of 
construction, the term 'printed circuit' 
motor has remained. 

The armature starts off as two, tour 
·or six copper discs punched out in the 
manner described. With alternate discs 
reversed, they are. then cemented 

. together , in pancake form with a 
circular wafer of insulation interposed 
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 ~hat 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 construction is 
fairly straight-forward, the armature is 
clamped to the rpain 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 
with the armature. 

To achieve the best magnetic 
characteristics it is desirable to 
magnetise the motor after it is ' 
assembled ' into final form. The 
magnetisation is carried out by 
injecting the requisite de current 

Fig. 4. Typical 'general purpose' printed circuit motors with ratings fr'om 12 to 350 Watts at 
speeds of up to 4000 rpm. Rated voltage is from 12 ~o 47 volts. • 

. ; 
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THE PRINTED 
CIRCUIT 
MOTOR 

· simple disc between armature faces, 
~he cost . of insulating for a higher 
working temperature category is not 
very great. 

Table 11 shows a dimensional 
comparison between conventional and 
printed motors. 

\ . PERFORMANCE 

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

Because of its unique constructioh 
the . printed motor has several 
advantages to . offer over the more 
conventional machine. 
. The armature contains nGJ iron in its 
magnetic circuit, therefore armature 
reactanc-e is negligible. This is a 
particularly important feature 

~ especially in regard to commutation, 
·as the high coil voltages induced in 
conventional machines (due to the rate 
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. 

Again, because of its negligible 
armature reactance, the motor has a 
virtually pure resistive input 
impedance. Changes in supply voltages 
almost instantaneously reflect a 
current change in the windings, and 
this, together with the low rotor 
inertia, make the printed motor 
eminently suitable for control· 
applications. 

A printed· circuit motor runs 
smoothly at all speeds and being of a 
slotless construction and having a 
relatively large number of conductors 
(and thus commutator segments), 
cogging is eliminated. All armature 
conductors are exposed to the cooling 
medium enabling high current 
densities to be employed. Since the 
only insulating medium is that of a 

Figs 4 and 5 show typical prhted 
circuit motors; those in Fig. 4 are 
termed 'Gene{al Purpose' . and are 
available with outputs from 12 to 350 
watts at speeds up to 4000 rpm, rated 
voltage varies between 12 and 47 volts 
de. The high power servo motors 
shown in fig. 5 are avaffable in 
powers from 1000 to 5000 watts at 
speeds of 3000 rpm and rated voltage 
varying between 90 and 150 volts de .. 

The absence of magnetic material in 
the armature also means that the 
torque output is directly proportional 
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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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e(f by saturation. This allows 
torque of up to five times th 

31 full load figure to b 
1 >ped, but the motor must b 
til!d as shown in Fig. 6. 
further important feature of th 
:1 d circuit motor arisin' from th 

A e 
print g e 
lineat relationship between current 
and t rque is the fact that there is no 
degra ation at high currents as a result 
of agnetic saturation. And as 
previ usly stated currents up to five 
time the continuously rated level can 
be handled, the only · practical 
limit tions being the design of the 
asso iated drive circuit. The armature, 
whic has a relatively small thermal 
capa ity, heats up quickly whereas the 
rest f the motor has a much longer 
time constant. The peak temperature 
reac ed by the motor after a number 
of c rrent pulses is therefore the sum 
of t ese two effects, one proportional 
to t e duty cycle and the other to the, 
puls duration .. This relationship is 
sho ninFig.7. 

Ty ical .torque speed characteristics 
of t e 3000 and 5000 watts printed 
mot rare shown in Fig. 8. ' 

:'· 

Pr nted circuit motors first made an 
im act on the industrial scene in 
co puter peripheral applications, 
wh re their compactness, high current 
cap city and low inertia made them 
eminently suitable for tape drives. 
Th re has since been a steady inroad 
int the machine tool drive, graphic 
art, tape transport and traction fields 
an their introduction to the process 
ind stry as part , of, a packaged _ 
co troller unit is imminent. 

T e high power/weight ratio of the 
pri ted motor combined with its 
co pactness and high starting torque 
an overload capability make it 
eminently suitable for traction duties. 
So e thousands have been sold for 
ele trically driven golf club carriers -
fi s. 9 and 10 show lawnmower and 
tri ycle applications .. fig. 10 brings 

' 
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home the ease with ~hich the motor 
may be adapted as the hub of a wheel 
taking\ up very little extra space in 
an application where space is at ,a 
premium. 

Printed motors have been applied to 
the paper drive of U.V. recorders with 
some success. To record transient 
events which occur in mass 
spectrometry, it is necessary to use 
very 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), maki.ng 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 loop so that any errors in 
the speed are automatically 
compensated fo~. 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 precision 
radially ruled optical disc is mounted· 
directly on the motor shaft. The 
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 de 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% . 

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. 

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

Length of motor 
Continuous rated (excluding length 

output at 3000 rpm of shaft extn.) 
(watts) (inches) 

Motor 
diameter 
(inches) 

Printed Convent!. Printed Convent I. 
motor motor motcir motor 

230 21'2 10. 7 61'2 
moo 4% . 12 8% 71'2 
1600 4%* 15 8%* 10 
3000 5% •. 18 12% 13 
5000 51'2* 23 '12%* 13 

" Force cooled 

Weight 

(lb.) 

Printed Convent!. 
motor motor · 

16 34 
30 68 
30* 150 
66 240 
66* 290 

An instrument tape trans~tfrt~ystem 
using printed circuit motor's would 
have typical performance figures as 
follows:-
Start Time 
Stop Time 
Tape Accuracy 

Cumulative Flutter 
(peak to peak) 

4 sec at 120 i.p.s. 
2 sec at 120 i .p.s. 
0.1% of nominal 
speed· 
·.25% at 120 i.p.s. 
. (Bandwidth .1 Hz 
to 10 kHz. 

0 15. ;, . 
1.7Yo at -1.P.S. 

16 
(bandwidth 1 Hz 
to 200 Hz) 

Although the servo capstan provides 
the tape drive, the tape still has to be 
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 ·capstan':, 
This is accomplished by monitoring·' 
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 logging 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 
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· Fig. 11. This Honeywell ultra-violet recorder uses a printed circuit motor for the 
paper drive mechanism. 
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Fig. 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. Typically the 
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 may be achieved. An 
illustration of an incremental tape 
transport using printed motors is 
shown in Fig. 13. 

In an entirely different field is 'the 
use of printed motors for operating 
large control valves where torques in 
excess of 10 lb.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. A typical 
example is shown in Fig. 14 .. The 
printed motor in this illustration has a 
continuous rating of 25 oz. inches. 
The motor may be supplied directly 
from the process· controller pulsed 

output, ,and ari added advantage is that 
its high torque characteristics· is 
invaluable in overcoming 'the valve 
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 10-4 mm Hg. Because of 
its inaccessibility it was necessary for 
the drive ·motor to 'be maintenance 
free for considerable periods. a·y 
fitting special brushl.'ls maintenance 
free life of up to 1,000 hours was 
obtained. '· • 
CONCLUSIONS 

Although first invented during the 
'50s 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 
,inroads into applications which have 
long 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. e 
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Fig. 13. The printed circuit motors 
use in the tape transport system of 
this data logging recorder advance the 
tap in 0.001" increments. 

l=i . 14. This large control valve is 
pb ered by a printed circuit motor 
ca able of sustaining 25 oz. in. torque: . ' 
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TUNING Wl'TH 
NO 
MOVING 
PARTS 
By Leonard Feldman 

1000 kHz (AM) 

98 MHz (FM) 

FIG. 1 

URING the past few. years, tun.ers 
· esigned for high fidelity 

· omponent use have reached 
levels of perfection undreamed of 
barely a decade ago. 

Sensitivity figures have approached 
theoretical 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 yield 
band-pass (or i:f. "response") curves 
which were once describea as 
"text-book ideals." Proper use of field 

·, 

3 

145n kHt (AM) 

OSCILLATOR 

2 
108.7 MHz (FM) 

1.F.OUTPUT 
455 kHz 
AMl.F. 
10-7 MHz 
(FM IF). 

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.· 

It 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 

tran ition to "electronic" tuning of 
· bot AM and FM frequencies in recent 
tun r and receiver designs. 

8 way of a quick review of the 
principles involved in "tuning in" a 
stat on using "superheterodyne" 
circ itry, let's refer to the block 
dia ram of Fig. 1. The elements or 
blo ks apply whether we're talking 

·abo t AM· or FM - ·only the 
fre uencies are different - and an 
exa pie of a station frequency 

ived in each medium is illustrated 
nu ericalty in the diagram. 

T e first block, labeled 'RF' is an 
am lifier, which both amplifies and 
sel cts the desired signal from amongst 
the myriad of radio waves present in . 
the vicinity of the receiving antenna. 
Th "selection" part of the process is 
ac~mplished by the use of one or 
more (sometimes as many as five or 
ev j" six) "tuned cir.cuits", sometimes 
cal ed resonant circuits which, 
regardless of their "schematic 
dialgram" complexity, can always be 
res~lved into a combination of L 1 
(in. uctance), C (ca~aci~ance) and (R) 
res stance as shown tn Fig. 2. · 

R 

flG. 2 
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FIG. 3 

Varactor tliodes are replacing tuning 
capacitors in modern radio receivers. 

Once the sections of the tuned 
circuit have been resolved down to 
these simple elements, the formula for 
the incoming frequency at which this 
circuit will resonate (or tend to be 
"selective") is F = Y:.tr../LC, in which L · 
stands for inductance (measured in 
Henrys) ;and C stands for capacitance 
(measured in Farads). The value of R 
simply determines how 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 
to "select" but Jo 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 
"hetero(:fyried" with the locally 
produced oscillating signal to produce 
a "difference" signal known as the i.f. 
frequency. (A ; "sum" signal is also 
produc~d in the process, but it is 
rejected by more tuned circuits in the 
i.f. stages which choose the desired 
"difference" frequency only.) 

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 
agq), by far the greater number have 
used variable capacitors to 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 a very 
special kind of diode, usually called a 
"varactor" diode. Actually, these 
diodes, which behave like capacitors of 
a specific value when some "reverse 
bias" voltage 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 
consist of L-4 and C-3C iri 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 capacitant:e as C-3C is rotated From the formula shown earlier, you 

can rightly deduce that to change the 
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 the formula, an 
increase in either one of their values 
will cause a decrease .in resonant 
frequency and vice versa. While some 

·' 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" voltage applied to it because bf · 
the voltage divider action of R-6 and 
R-7. Since the diode is biased in the 
reverse or nonconducting mode and no 
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de current is flowing, this reverse 
voltage is easily calculated as 180 -:­
.680 x 9 V., or approximately 2.4 volts 
de. At this reverse voltage, the diode 
has a certain amount of junction 
capacitance. Let us presume that it is 4 
p F. · The effective . additional 
capacitance in the resonant circuit 
.arising from the series combination of 

, ~-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 greater - perhaps 
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 total 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 
oompensate for our having tuned the 
tuner off frequency on the "high side" 
in the first place. Th is is, 0f 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 
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Fig. 4. Varying d.c .. voltage at the output 
of the FM detector is used to automati­
cally correct for improper tuning of 
stations. 
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TUMINCi WITH 
NO 
MOVIMCi 
PARTS 

l.F.OUTPUT 

B + (12V) 

iUNING 
VOLTAGE 
(+4 TO 24 V.O.C.) 

Fig. 5. ·Basic FM front-end by Gorier, using three vardctor diodes in,.stead f the usual variable capacitor. 

years. The varying· voltage supplied 
across the diode to help "pull" the 
frequency of the local oscillator back 
where it belongs is derived from the de 
output of the ratio-detector or 
discriminator circuit of the FM i.f. 
section, which has exactly the right· 
kind of "plus and minus" excursion 
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 
(and hence the local oscillator) leads 
to frequencies either above or below 
that number, as shown on the diagram 
of Fig. 4, and such departures from 
center frequency cause either positive 
or negative . voltages at the detector 
output which are then used as AFC 
voltages in the manner just described: 
ln a very minimal way then, .tuners 
have been "tuned" by a varying de 
voltage for a long time. It would seem 
a very simple transition to go from thi~ 
"minimal" amount of tuning .to full 

- tuni.ng of the, entire set, just by varying 
the voltage applied to a diode. In order 
to understand why the transition was 
not so simple, let's consider the site 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 1605 kHz). In the 
former case, the ratio of highest to 
lowest frequency (allowing for' no 
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 
radical, or "square root" sign; Thus, 
the requ'ired change of capacitance 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 · 
more realistic. Now, consider the 
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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 ratio of 9: 1. 

i 

WIDE RANGE DIODES 
As finally developed for wide .range 

tuning applications, varactor diodes · 
are p-n junction diodes, gener~lly 
constructed of silicon, although 
gallium arsenide may 1be used for 
higher frequency response. Additional 
impurities may be introduced to 

. increase capacitance variation as a 
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 Moterola 
1N5142A. The former has a typical 
capacitance (with' 30 volts of reverse 
de applied) of 14 pF and a capacitance 
ratio (if one varies the reverse voltage 
from 3 volts to 30 volts} -of 2.65 ~ 
more than enough to cover the FM 
band. The unit is, by the way, a 
double diode, having a common 
cathode and as such can be used in· 
two tuning stages or· in a ·push-pull 
application when extreme linearity 
and symmetry is desired. The' 
Motorola unit has a capacitance (with ' 
4 volts of de applied) of about 15 pF. 
Its ratio of ~apacitances (from 4 to 60 
volts of reverse bias) is about 3.0 -
again, more than sufficient for the FM 
band. 

In 1966 · Mats'ushita 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-diffusion process and is of a 
hyperabrupt silicon junction. The 

Fi . 6. Change in capacitance with applied. 
vo tage of a typical varactor diode. 

ra!·o~ of capacitance· obtained .. with a. 
ch nge of voltage from -1 V to -10 Vis 
no less than 16! .With maximum 
ca acitance at about 250 'pF, the 
de~ice is quite suitable for covering the 

• enltire AM band, and that is how this 
r1io was able to be tuned with "no 
m ving parts." For whatever reason, 
n t too many AM radio manufacturers 

.h~e. followed Ma~sushit~'s ~ead in this 
a a, but an ever-increasing number of 
F tuner and receiver manufacturers 
i this·. country and abroad have 
r alized the niceties of !'tuning with a 
d~ voltage" and a number of designs 
h ve come forth·- each taking'better 
a vantage of the inherent possibilities 
t an the one before it. 

As an example, consider the 
s ematic of Fig. 5. lt is a complete 

M "front-end" developed by the 
orler company 'of West Germany. 
hree tuned stages are used, each 
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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. ft is 
not moved during the actual 
station-to-station tuning process). 
Diode D-4; is the old familiar "AFC" 
diode, stiff 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-voft bias correspondirg to 
87.5 MHz and the 24~voft point 
providing coverage up to 108.5 MHz. 
(See Fig. 6).- Obviously, a simple 
potentiometer or variable resistance 
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 fine voltage would cause 
a substantial shift in frequency - more 
than the compensating AFC circuits 

Fig. 8. A Zener-diode regulated pdwer supply provides tuning vdltage. 
Transistor 0·1 improves temperature stability of the system. 

could cope with. . 
Again, diodes come to. the rescue -

this time zener diodes whicli exhibit 
the remarkable characteristic of 
"breaking down" at specific. reverse 
voltages and changing their internal 
impeClance with current flow in such a 
manrler that the voltage appearing 
across the diode is very nearly 
!=Onstant 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 this 
variable voltage is assured. 

TUNING INNOVATIONS 
Given the "new freedom" of no 

. mechanical 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 may 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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AUTOMATIC TUNING AND 
SIGNAL SEEKING 

· 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 presefectabfe stations, Fisher 
engineers devised two more forms of 
tuning. 

Called 'Autoscan', one form of the 
circuit "scans" the dial from low end 
(88 MHz) to high end (108 MHz) in a 
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 
process starts again, always in the 
up-scale direction. 

In the other version of Autoscan, 
buttons are available enabling the user 
to tune down-scale or up-scale, 
depending upon which button is 
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 permission) 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 0-902 provides . the 

constant-current source . to c~arge · 
capacitor C-906 which actually 
determines .the de tuning voltage for 

VOLT ,._ __ V\.f\#'0--...,_._24 VOLT POINT 

SUPPLY. 

TUNING "'4.,_ ____ _.._ VOLTAGE 

Fig. 7. A potentiometer acting as a voltage divider could 
easily serve as the "tuning control" for the ciri:uit of Fig. 5. 

~·} 

ELECTRONICS TODAY - NOVEMBER 1971 

the varactor front-ends. As voltage on 
C-906 rises, the front-end tunes higher 
in frequency, towards 108 MHz. 
0-903 is a unijunction transistor. 

· When the voltage across C-906 reaches 
approximately 25 V de which 
corresponds to the emitter peak-point 
of 0-903, C-906 is discharged through 
0-903 to approximately 3 volts de. As 
soon as C-906 is thus discharged, 
0-903 resumes its normal, essentially 
open-circuit condition and the charge 
cycle begins to repeat. 

Field-Effect Transistor 0-901 is a 
variable shunt across the 
constant-current charging source. Its 
gate is de 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), 0-901 
loads the charging source so as to 
maintain a constant tuning voltage 
across C-906. The hold control 
adjustment, R-909, is used to set the 
load current equal to the charge 
current (constant tuning voltage) when 
the gate voltage is zero. The source of 
0-901 is de coupled to the audio 
muting circuit. When the receiver is 
tuned to center-station, the muting 
output voltage is approximately zero. 
As the receiver is tuned off-station,. 
however, the muting voltage applied to 
the source of 0-901 through R-910 
rises to + 15 V de, 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 0-901 loads the 
charging source 0-902 to establish and 
hold the new correct tuning voltage. 

The emitter of 0-906 is de coupled. 
to ths i.f. amplifier. With the receiver 
tuned to a station, 0-906 is reverse 
biased and operation of the i.f. 
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 
0-906 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 

(Continued on page 85} 
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THE PHILIPS 
GA202 
TURNTABLE 

This latest .Philips-
. unit has ser\lo- .­
controlled drive motor 

The 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. 

One doesn't for instance,. normally 
expect to find a 5 Watt germanium 
power transistor, let alone 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 
motor, energized by an oscillator and 
power amplifier (hence the 5 Watt 
transistor) the half-wave unrectified 
ou~put of w_hich is variable to provide 

, for speed changes. 

. An ac tacho•generator, driven directly 
from the commutator motor· spindle 
provides an electrical speed ,reference 
tha\ is used as a control signal in a 
feedback loop. 

The . motor is enclosed in a plastic 
box lined with foam rubber. This 
reduces the transfer of vibrations from 
the motor .to ·the turntable _and 
pick-up. This is necessary beca·use the 
'pulsed power supply to the drive 

' motor will generate vibration 
components at higher and more 
annoying frequendes than the .50 Hz 
and 100 Hz components produced by 
a conventional induction motor.' 

The GA202 motor · and control 
system has been well designed -to 
provide accurate speed control of the 
turntable. But there is more to 
producing a good turntable than speed 
control alone, and the next link in th_e 
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dri e- proved to be below the standard 
of ~he remainder of the system. 
T~e actual drive from the motor to 

the turntable is via two belts, one from 
the motor to an idler shaft; the second 
fro this idler shaft to .a fibre 
im regnated drive wheel on which the 
pr ssed -turntable is seated. But using 
tw belts decreases the available 
tor ue, and- simultaneously increases ' 
th· wow and flutter. · 
. _ he intermediate pulley on the idler 

. sh ft incorporates a clutch which 
all ws torque to be transmitted in one 
direction only. Thus with the motor 

· sw tched off,,the turntable continues 1 

to free-wheel. 
alancing of the pick-up arm _is·_ 

ac ieved by screwing a chrome plated · 
co nterweight in or out. The action is 
s oath in operation and is effective. 
M st arms using this method of 

jL- - .J 

I I 
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I I 
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Circuit diagram. 
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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 tracking weight. 

The head shell is a Philips designed 
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 
'the control switches and speed 
adjusting .potentiometers, has a 
brushed aluminium top and front 
panel, and timber side panels. The 
controls are simple, and adequate for a 

manually operated turntable. The 
power on/off switch is located at the. 
front left hand corner and has a "push 
off" operation. A rather el ab orate 
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 sty Iii. 

SPEED SETTING 
The speed select lever has three 

positions - 78, 45 and 33 1/3 rpm. A 
stroboscopic disc is supplied with each 
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unit, and once the desired nominal 
. speed has been selected 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 I ight (i.e. a standard 
incandescent or fluoresc~nt 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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fact, noticable wow and flutter 
occurred in some instances when the 
.stylus was lowered on to.the record. 

Another example of the 
unconventional techniques is the. 
method used to switch off the motor 1 

at the end of a record. A. very light 
vane is attached to the . pick-up arm · 
and this cuts off a light beam between -
a light source and a photocell when 
the pick-up comes to the end of the 
record. This produces a pulse which 
turns off the power supply to the 
motor. 

The cueing switch has two positions, 
either fully up or down, and requires a 

, reasonable . familiarization . period 
before one can accurately cue at any 
point on the record. In the lowering 
mode the cueing arm was 
under:.ciamped and fell faster than we 
would like when using a trackin~fforce 
of two grams. The antiskating 
adjustment, when set for a two gram 
spherical setting effectively 
compensated for a two gram tracking 
weight. 

The dust cover, which is moulded 
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 

to the turntable .for changing records. 
This minimizes the chance of 
accidentally dropping the lid, and 
consequent damage to record and 
stylus. 

One property of the dust cover that 
we did not like was· its electrostatic 
characteristics which result in large 
quantities of airborne dust being· 
attracted to it. Whilst this may appear 
a minor point it would be annoying to 
a fastidious housewife. 

The cartridge fitted had a relatively 
flat frequency response to 6 kHz with 
a rise above 6 kHz to 15 kHz. In the 
average domestic installation for which 
this unit is designed, this .rise would 
partfy compensate for the higher . 
frequency drop off, characteristic of 
some medium-priced speaker systems. 
The channel separation was good and 
adequate throughout the frequency 
range .. The output sensitivity of the 
cartridge was slightly higher than 
claimed. 

MEASURED PERFORMANCE 
The . measured performance of the 

turntable also differed slightly from 
the manufacturer's specification. We 
found the speed adjustment range· to 
be even greater than that claimed and 

2000 5000 10000 20000 40000 D A B C Lin. 
(16l212112) .. A B C Lin. 

I 

than adequate for speed 
c rrection. 

he wow and flutter. was high for a 
b It driven turntable. As it was 
c nsiderably worse than Philips 

ecifications we asked t~e company 
supply a second unit so that we 

· c uld establish whether .or not this 
erformance was typical. The second 
nit tested had a wow and flutter 
erformance practically identical to 

t e first unit. No doubt this is due to 
he use of two belts in the drive 
ystem. The arm friction was very low, 

J11owing tracking force as low as % 
gram to be used satisfactorily with a 
uitable cartridge. 
For a person who rates speed ' 

ccuracy and/or a servo-controlled , 
rive as the prime consideration when I 
electing a turntable this unit is the 
heapest in its class that we ·have yet· 
een. 
However, ·at the proposed selling 

• price of $174.00 (complete with 1 

cartridge), we believe that the average 
audiophile has a choice of many other. 
turntables having a better balanced 
performance in · all respects for the· 
same price. • 
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CHOOSE YOUR MODEL1 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 
quarter to one-third of going list price and 
you'll be right on the mark! 

( 4-TRACK, 3·SPEED 
STEREO RECORDERS - in leather or wood! AKAi X-5000 

Just listen to these features - 4-track stereo monaural and stereo headphone jacks ••. the list goes on and on $299 
recording and playback, 3-speeds, Cross Field Head, but our heavily discounted stocks must run out soon. 
Hysteresis synchronous 2-speed motor, automatic shut- Hurry. Reach for the savings! 

. off, pause .control, equaliser for each tape speed, DIN 

AKAi M-10 
4-TRACK, 3 MOTORS, STEREO. 
Here's a model to give you a truly professional 
touch - with true Concert Hall Sound! Fea-

1 tures 4-track stereo monaural recording and 
playback, Cross Field Head System with 3-
heads, 3-speeds, 3-motors, auto. stop, auto. 
pinch wheel release, track selector and tape 
lifter. 40 W Music Power solid state amplifier 
with two integrated circuits. , $ 399 

AKAi X·160 D STEREO TAPE DECK 
Big Discounts and Budget Terms •.• pay as 
you play! 4-track stereo monaural recording 
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 
built-in Big Discount! $229 

See what we mean by 
Big Discounts? 
A special at Douglas Trading - SONY 
TC-3520 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. * Retractable pinch roller for quick and 

easy tape threading. * Tape selector for best 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 motor. * 4·digit push-to-reset tape counter, easy­
to-read dual level meter. 

FULL PRICE $199 
The Biggest Discounts are at ~ ~ 191 BOURKE ST., MELBOURNE. 

~ ~ Telephone 63 9321. 
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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 control circuits. 

RADIO . 
FREQUENCY 
INTERFERENC 

i 

, ·s· iologist, Barry Commoner, says that "we·· are 
destroying this planet as a suitable place for human 
habitation". . 

. This may be an extreme view, but wh~t 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 pollution that 
is causing increasing concern - and that is pollution of the 
electro-magnetic spectrum by electrical and electronic 
devices that generate radio frequency interference. 

In Australia this is now such a serious problem.that the 
Australian Navy finds it necessary to take its ships 100 
miles out to sea (from Sydney) to obtain a noise-free 
environment for testing some of 'its sophisticated electronic 
equipment. 
. It is so bad that essential radio services in New Zealand 

suffered severe interference from ari installation of rf 
industrial equipment in Sydney having a power output of 
15kW. . .· . 

Yet at the present time (in Australia) I industrial radio 
frequency generating equipment is ·not licenced or 
controlled in a·ny way. . 

No records are kept of the location 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 equipment user 
to reduce the interference. The user, can, if unco'operative, 
completely ignore such requests, without fear of legal 
action. • , 

Radio frequency generating equipr:nent most commonly 
causing interference includes induction heaters, ,dielectric 
heaters and plastic welders. These devices usually operate at 
27.12 MHz or 54.24 MHz and may have power outputs up 
to 50 kW. The interference that they produce is due to 
large and rapid frequency changes of the Class C oscillators 
commonly used. Harmonics are radiated that are both 
amplitude and frequency modulated. 

34 

Another, and very pre alent, form of radio frequency 
interference is that caus d by SCRs and Triacs used in 
phase control systems. 

Phase control (fully de cribed in 'A Practical Guide to 
Triacs', Electronics Toda , July , 1971) is commonly used 
for heating regulation, ight dimming, de motor speed 

, control etc. It is the ty e of radio frequency interfer~nce 
generated by these devic .s that we are primarily concerned 
with in this article. 

The use of phase control equipment is increasing, and 
·nowadays three phase he ter loads of 60 kW or more, and 
de drives of up to 1000 h , are not uncommon. 
1 Light dimming install a ions of over 100 kVA are being 
installed in theatres, ho els and functions rooms, and _in 
addition, the use of sm II dimmers in private homes has 
dramatically increased ' ince these units have become 
·available at less than $10 ach . 

It is understood that egislation. i~ being considered to 
limit the use of phase c ntrol for 1heating regulation - an 
application for which zlo voltage switching is eminently r 
suitable - but for light dimming, zero voltage switching 
cannot be used. · 

Nevertheless, that ra io frequency interference from 
. phase control and oth~r systems is being taken very 

seriously indeed, is showh by the draft documents released 
for·public review by thJ Australian Standards Association 
in February of this year~ . · 

These documents - Numbers 1693-1696 propose 
standards for measure ent and limits of rfi. Document 
1696 in particular, pro oses electromagnetic interference 
lim.its and measurementslor semiconductor control devices. 

· The limits laid down i these specifications could well be 
· the basis of legislation, nd .authorities such as the PMG, 

ABC, DCA and electrici y supply authorities may be given 
powers of enforcement !as have simila.r bodies in the US . ; 
and New Zealand). . ·· " 

The limits of interfere ce as laid down in SAA 1696 are·· · 
detailed .in Tables 1 and 

\ 
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Two limits are specified. One limit concerns the radio 
frequency voltage fed back into the mains supply, and the 

' second, and less onerous limit, concerns the radio 
frequency voltage across the load terminals. (The second 
limit 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 leads). 

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 levers of 
injected int'erference in the radio broadcast band in excess 
of 100 dB (referred to the internationally accepted 
reference level of 1 uV). In this case 50 dB of suppression 
would be required to make the dimmer conform to the 

. SAA specification. 
Few - if any - domestic dimmers sold today would meet 

the proposed SAA specificatiohs. 
Interference levels due to phase control of semiconductors 

falls off very rapidly with frequency and is of no 
consequence in the TV or FM bands, in fact very little tfi 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 ironically) to a very 
large audience in Sydney recently - yvhen during a public 
concert in support of an anti-pollution clluse - a performer 
was all but drowned out by rfi on the public address 
system. 
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·Fig. ta;· Trlac dimmer waveforms.at high conduction angle· 
(high light level). · 

Purpose of control Frequency Limit 
Range MHz dB (µV) µv equivalent 

Speed control of 0.15 to 0.2 ·70 3000 
portable tools 0.2 to 0.49 66 2000 

0.49 to 30 54 500 

General purpose , 
control of domestic 0.15 to 0.49 66 2000 
appliances and 
lighting 0.49 to 30 54 500 

Table 1 - Limits for RFI injected into the mains. 
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Fig. 1 b. Triac dimmer waveforms at'low conduction angle 
(low light level). 

The phase control method of power regulation is shown in 
Figs. 1a and 1b. As can be seen, a firing 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 lamp, 
the non-sinusoidal voltage applied to the load causes a 
non-sinusoidal current to flow in the mains supply leads 
and in the leads to the load. The non-sinusoidal 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 point, i.e. at the goo 
conduction point. 

HOW RFI IS PROPAGATED 
Thus the energy associated with these radio frequency 

currents and voltages may be propagated to a radio receiver 
in four ways: · 
1; By direct radiation from the dimmer and its associated 

wiring. 
2. By conduction, from thedimmer along the rhains wir'ing . 

and into the mains supply to the receiver. 

Purpose of Frequency Limit 
control Range MHz dB (µV) µV equivalent 
All types 0.150MHz 72 4000 of control 

0.'150MHz to 0.49MHz 
falling linearly falling linearly 
from 72 to 54 from 4000 to 

500µV 

0.49MHz to 30MHz 54 500 

Table 2 - Ultiits for RFI appearing.at the load terminals. 



RADIO 
FREQUENCY. 
INTERFERENCE 

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

4. By radiation to, conduction along, and re-radiation frc;>m 
conductors, not directly connected to the dimmer but 
closely coupled to it or its associated wiring. 

Interference in radio receivers is .most commonly. 
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. 
In industrial installations where expense is not such a 
critical factor, steps can be taken to reduce 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 typical domestic light 
dimmer. The inductance L 1 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 capacitor is usually from 0.033 
uF to 0.1 uF. . 

Some better quality dimmers are also enclosed in an 
aluminium case, which apart from acting as a·heat sink for 
the SCRs ·or Triac, provides electrostatic shielding thus 
limiting rfi radiated directly from the dimmer itself. 

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 low 
frequency end of the radio broadcast band. · 

To achieve the required levels, an additional capacitor 
would need to be mounted - probably externally - in 
parallel 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 integral filter units will 
further improve the level of suppression, but these would 
not normally be required in most domestic applications. 

~----------'-----A. 

Fig. 2. Typical light dimmer Circuits, fitted with rfi 
suppression components (L 1 and C1 ). 
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lead length. For best suppres ion at high frequencies, the length of 
the leads should be kept to a minimum. 
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Fig. 5. A bypass capacitor fil ted between active ahd 
n eutral provides a low imped ance path for the rfi. 

A DDITIONAL METHODS 
Other steps may be ta <en to reduce the effect of rfi on 

adio and other equipmer r 
1 
2 

t. These include: 
. Use an external aerial with a shielded lead-in cable. 

Filter the mains input to any affected equipment. The 
equipment should be Nell earthed and 250 V ac working 
capacitors fitted to -

(a) active to earth, md neutral to earth - each 0.0047 
uF. 

(b) active to neutral - 0.1 uF. 
(Note that SAA safe y regulations prohibit the use of 
larger capacitors than those quoted above.) 
Small filter chokes each of approximately 100 uH 
may be installed in th a"Ctive ahd neutral lines. · 

3. Wherever possible ·bo h active and neutral leads to the 
dimmed circuit should be run in close proximity. If 
possible the neutral hould also be brought down to, a 
linking terminal on lthe dimmer (Fig. 5). This latter 
procedure will reducelradiation. from. the main leads, as 
the· opposing curren s in active and neutral tend to 
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f:;g, 6a. Noise generation from a 'typical unshielded fluorescent light 
fitting. 

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 value of the capacitor should not exceed 0.1 
uF. 

4. The installation of the dimmer in a metal wall box will 
reduce direct radiation from the dimmer itself. The wall 
box will provide screening even if it cannot be earthed. 

5. Installation of all dimmer supply and load wiring in 
screwed, earthed metal conduit will eliminate radiated 
rfi from these cables. This ,would of course only be 
economically feasible in new installations. 

6. Wiring associated with sensitive electronic equipment,, 
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 precautions should be taken 
during the initial installation as it is costly, and sometimes 
difficult, to make the necessary modifications after 
installation has been completed. 

INCANDESCENT LAMPS 
With 'an !incandescent load, the load currenlwill be in 

phase with, and proportional to, the non-sinusoidal output 
voltage from the dimmer. This is because an incandesce~t 
lamp is an almost purely resistive load, and thus the rapid 
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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 goo conduction point is not less than 200 ' 

·microseconds. In extreme cases, such as TV studios where 
trailing leads may come close to microphone cables, 
additional chokes may be necessa~y to lengthen the rise 

'time to one millisecond. , ' · 
' Further precautions are necessary on high 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 will be described later in this article). 

FLUORESCENT LAMPS 
Fluorescent lamps invariably have a large inductance' (in , 
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the form of a ballast choke) wired in series. The lamp 
current is therefore largely sinusoidal and because of this, 
additional chokes are not required. 

Nevertheless, precautions must still be taken to prevent rfi 
being injected back into the mains, and the capacitor 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, 6c). But a small percentage of 
lamps 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 during the last few 
hours of its life. 

A 0.02 uF capacitor is usually fitted within the starter 
switch to reduce. rfi, but this may need supplementing by 
additional capacitors (as shown in Fig. 7 ,) if a higher degree 
of suppression is required. · 

For really critical applications, such as satellite tracking 
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 .previously, industrial phase control equipment 

may need rf filters at the line input to prevent injection of 
rfi back into the mains. The circuit of a suitable filter is 
shown in Fig. 8. 

The inductors shown in Fig. 8 suppress assymetrical noise 
currents flowing down each lead .. These inductors are 
wound - ,in magnetic opposition - on opposite 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, 

.OOSµF 

u. 

$ 
0 

.OOSµF 

Fig. 7. Where a very high degree of suppression is 
required, extra chokes an capacitors may be installed. 
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Fig. 8. A line filter of th ·s type will prevent injection oi rfi 
back into the mains. 

this method of construction causes low voltage drops at the 
supply frequency, but hig rejection of rf voltages. 

The three capacitors in the filter are usually const~ucted 
in one integral pack. Th s reduces lead length and hence, 
self inductance. 

This filter will provide approximately 50 .dB of rejection 
over the broadcast ban - it should meet the proposed 
SAA requirements. 

MEASURING RFI 
Interference levels are easured by Field Intensity Meters 

- such as that shown in Fig. 9. The instruments ·are 
essentially superheterod ne radio receivers with accurately 
controlled bandwidth. They incorporate a detector 
metering system calibra ed i.n· terms of the rms value of a 

: sinewave. They are in eff ct, tunable voltmeters. • 

I 
·~ 
l 

Fig. 9. Rfi may be measured by instruments simil~r to this Sin;~·::::;::-~·0::-::1:~:-::,:·:::::::~·::~:;. ' 
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REDUCE 1 TAPE NOISE UP to 
10dB 

llSTiLL . .[)[]' I o, D,LBY SYSTEM~ I ®' KELLAR KDB1 _ _ 

INSTALL 

HOW .IT WORKS 
1. Music. Musfc is made of sounds of different 
loudness separated by intervals of silence. Loud 
and soft sounds are here shown as long and short 
lines. The music represented by this diagram 
starts loud and gradually becomes very quiet. 

2. Noise. Any recording tape. even the best kind, 
makes a constant hissing noise when played. 
At the very stow speeds and narrow track widths 
used in tape cassettes, tape noise is much more 
noticeable than it is in professional tape 
recordings. although even there if is a problem. 

3. Music: and Noise.- When a tape recording is 
played. the noise of the tape conceals the 
quietest musical sounds and fills the silence when 
no sound should be heard at all. Only when the 
music is 1oud is the noise not usually heard; 
however, tape noise is so different from musical 
sounds that it sumetimes can be Jieard even then. 

1. What the Oolb,y System does first. Before the 
'recording is made. the Dolby System "listens" to 
the music to find the places where a listener 
might later be able to hear the noise of the tape. 
This happens mainly during the quietest parts of 1. 

the music. When it finds such a place. the system 
automatically increases the volume so that the 
music is recorded louder than it would be 
normally, 

2lThe Recording. In a Dolby System recording, 
the parts of the music which have been made 
louder stand out clearly from the noise. As a 
result, Dolby System recordings sound brilliant 
and unusually clear even when played back 
without the special Dolby System circuit. 

3. What the Dolby System doee during playback. 
When the tapes are played on a high-fidelity tape 
recorder eq•ipped with the Dolby System circuit, 
the loudness is automatically reduced in all of the 
places at which it was increased before recoraing. 
This restores the music to its oriQinal loudness 
again. At the same time, the noise· which has been 
mixed with the music is reduced lri loudness by 
the same amount - usually enough to make it 
inaudible. 

DOLBY isa trademark of Dolby Laboratofies 1nc. 

REDUCE RECORD WEAR 
iHE MOST EXPENSIVE COSTIN ANY HI-Fl SYSTEM 

TURNTABLES-CARTRIDGES 
THE ULTIMATE IN PRECISION AND QUALITY FROM 
WEST GERMANY. NOW ELAC HAS 4 MIRACORD 
AUTOMATIC TURNTABLES. AVA1LABLE. MODELS 
770H - 50H - 630 - .610. FULL RANGE OF HIGH 
FIDELITY MAGNETIC CARTRIDGES OF UNSUR­
PASSED QUALITY. 

CUTOUTANDPOSTFORAFREEBRdCHURE 

r------~-------~--~---~--, 

Please s~nd information on .· · . ' · 
01<-ELLAR DOLBY SYSTEM D ELAC TURNTABLES & CARTRIDGES 
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Electronics in 
Education 

A single Hewlett-Packard 
computer now can be easily 

; and economically converted 
into a "mini-tim!!sharing 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 universities 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 .arid must be used by large 
numbers of students. 1 

The software was contributed to the 
Hewlett-Packard programme library by 
Pacific Union College at Angwin, 
,California, and Montana . State 

1 J University at Bozeman, Montana. Both 
systems allow users to programme the 
computer in BASIC, an easily learned, 
conversational, English-like language. 

Depending upon which software 
package is used, the number of 
terminals desired and the core memory 
capacity of the computer, a small-scale 
time'sharing system would cost only 
10% to 15% of the' price of full-scale 
time-shared computer systems. 

Both software 1 packages are J 
compatible with Hewlett-Packard's 
Educational BASIC System, which 
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 College system, 
contributed to the HP software library 
by Dowell Martz. and William Tyler, 
can accommodate up to eight 
terminals. It operates with computer 
memories from 8, 192 to 32,768 
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 University 
package, contributed by K. B. Baker 
and J. S. Shema, accommodates up tc:> 
four terminals. 

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. 
Minimum hardware requirements 
include. an HP computer with 16,384 
words of memory, a time-base 
generator, paper tape reader and 
teleprinter for' the system operator. 

As new additions to the HP 
contributed software library, the 
multi-terminal BASIC programmes are 
fully documented and are assembled 
or compiled by HP analysts. Updating 
and error correction are the 
responsibilities of the contributors. e. 

TEACHER 
ON 
TAPE 

American 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 a(ray of desks and chairs have 
completely disappeared and jn their 
place there are attractive modern 
chairs and tables. One teacher 
described the new-style schools as 
"rather like having a group of students 
in your living room". 

"It's a rebirth of teaching", 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 
building, we are trying to get the 
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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 1 

of their knowledge from TV screens 
and tape recorders. 

The children can. easily be divided 
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 

.hopelessly behind. '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 , going to special 
institutions. 

Perhaps this is a logical teaching 
method for the TV generation! e 
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Dr. Tucker's 'Synthrodyne' comes of age 

SYNCHRONOUS detection had 
something in common with 
Leonardo da Vinci's auto-gyro -

both were brilliant ideas, and ahead of 
the level of technology required for 
their execution; 

But unlike the 450 years required for 
da Vinci's auto-gyro, synchronous 
detection has taken only a relatively 
short time to become ·a practical 
concept. Recent development of phase. 
locked loop ICs has made it all 
possible. 

It all began in the 1930s as a quest 
for· better audio frequency response . 
than the (then) newfangled 
superheterodyne could provide. (For 
whilst the early crystal sets had their 

failings, distorted reproduction was 
not one of them). 

Then in March 1947, Dr. Tucker, a 
research scientist with the British Post 
Office, . published· an article in 
'Electronic Engineering' describing his 

·. 'Synchrodyne' receiver. {Fig.1). 
The basic 'Synchrodyne' principle 

was very srmple - 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 locally 
produced signal, were then mixed 
together. The output from the mixer 
then consisted only of the modulation 
frequency that was superimposed on 

the riginal carrier. plus a number of. 
unw nted components · that were 
rem ved by a low-pass filter following 
the ixer. 

T e result? Recovery of the 
mo ulation frequency directly, and 
free of the distortion introduced by 

·con entional superhet circuitry. There 
wer no IF transformers to impose 
fre uency limitations, and no detector 
to introduce distortion. 'The original 
m ulation was recovered and 
sep rated from the carrier frequency 
in form that was practically as pure 
as he modulating signal. . 

T e locking of the local oscillator to 
th incoming carrier was, of course, 
the vital part of the system. In the 

-----R. f. AMPLtFIER------•i--------BALANCED MIX R--"'"-------,:~AUDIO AMPUFIER+ 
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. ' 
ig. 1. This is the 'Synchrodyne' 

tircult developed by Dr. Tucker and 
first published in March 1947. 
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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 (error) 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 (de 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 level and at a greatly improved signal-to-noise 
ratio. In addition, the PLL can also functioh as a tuned frequency 
divider or multiplier by locking on multiples or .submultiples of the 
input frequency. 

original 'Synchrodyne' this locking 
was controlled by an adjustable 
injection of incoming signal to the 
local oscillator. Unfortunately, this 
'brute force' method was a cause of 
instability, for with too little signal the 
lock was unstable, whilst with too 
much signal 1he local oscillator would 
lock on to the side bands rather than 
the carrier. 

used to control the frequency of the 
local oscillator. 

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

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 
local oscillator in the form of a control 
voltage. This control voltage then acts 
at all times to maintain the local 

NC NC 

7 6 

NC 

5 

oscillator and the incoming signal, in 
synchronization. • 

The basic block schematic diagram of 
one wpe of phase locked loop is 
shown in Fig. 2. This is the Signetic 
Corporation's type NE 561 B. This 
standard sized, 16 lead, dual-in-line IC 
contains a .phase detector, a few pass 
filter, a de amplifier and a voltage 
controlled oscillator. Given an output .. 
stage and a few capacitors and 
resistors, this IC contains .all the 
requitements to buiid a complete AM 
or FM radio. 

Figure 3 shows the Signetic NE 5618 
phase locked loop connected as a 
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 1800 out of phase) 
with the incoming carrier. . 

Thil circuit may be tuned by either 
of two methods. The first, more 
'conventional' way is to use a variable 
capacitor for C1. For broadcast band 
operation Cl should be variable from a 
minimum qf 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 tapacitor for Cl (the value of 
which corresponds to the geometric 
mean of the required frequency range 
- probably about 450pF) and then to 
inject current, via a potentiometer, 
into pin 6 of the IC. (Fig. 4). Varying 

·AF 
OUT 

1
c2 ,. Ftn 

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 basic , 
'Synchrodyne' _principle was simple 
enough, the methods of achieving 'it 
were not, and the 'Synchrodyne' went 
out of favour. 

NE5&1B 

But how the development of the 
·phase locked 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 f enerates a feedback signal which is 

FIG. 3 
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the ' potentiometer will tune the 
receiver across the broadcast band over 
a range of approximately 3 : 1. 

For satisfactory results, this receiver 
must have good input signal strength. 
It requires good antenna and earth. 
systems. The signal strength,measured 
between pin 9 and earth must be· at 
least 100 .u V. 

Full constructional details of a AM 
phase locked loop broadcast receiver 
and audio output 1stage, will .be 
published in ELECTRONICS TODAY 
in the very near future. · 

FM DETECTION 
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 de level of the phase 
detector output is· directly. 
proportional to the frequency of the 

C2 

+18V 

input .signal. As the input frequency 
changes with modulation, this de 
output changes and thus· causes the 
voltage controlled oscillator to change 
frequency and thus remain locked 
onto the input signal. The de· output 
voltage changes are directly 
proporfional to ' the modulating 
frequency, and hence the audio signal. 

But there is one 'snag ·-.. the current 
·generation of phase locked loop I Cs 
run out of enthusiasm .at 30 MHz. 

. The circuit of a simple FM detector 
is shown in Fig. 5. 

The centre frequency of the voltage 
controlled psciUator 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 · of this frequency is 
achieved by injecting current into pin 
6. Fig. 7 shows the percentage of 
frequency change for various values of 
current injection. 

12 

lnpt.:lt signal level should be at least 
120 uV. · 

Despite . its upper frequency. 
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.' 
For use as a multiplier, the centre•. 

frequency of the voltage controlled 
oscillator is set to the required 
harmonic of the input signal. With a 
sinewave input the technique can be 
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.U sed to multiply by two, three, four or 
fi . p q cy. The 
o4tput in all cases will be a square 
w~ve. 1 

\ e times the in ut fre uen 

. Jl'f a square wave input is used, any 
o tput up to 15 MHz can be produced 
frfm any multiple between twice and 
ten times the input frequency. 

F~EQU'ENCY DIVISION 
he phase locked loop can also .be 

u ed as a divider - but only for odd 
s~bmultiples, i.e., 3, 5, 7 or 9. If you 
need to divide by 2, 4, 6 or 8 then the 
tJchnique is not for you.. . 
·/For most of us, what the phase 
l~ked loop has to offer is purer, less 
d[istort~d , · reception of radio 
broadcasts, but it has many other 
a6ptications in fields such as radio 
a~tronomy, space communications, 

'· Fig. 5 This circ~it show$ how the NE 561 B phase locked loop is used as an FM detector. 
. f equency synthesizers and amateur 1

1emetry, long range radar detection, 

r dio operation. ' • 
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-AUSTRALIA's first 
_ AWA-Rediffusion closed-c_ircuit 

television system is ih 
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 !!ach of which is capable of being 
used at any of 70 outlets located in 
the ·terminal and in adjacent T.A.A. 
buildings. 1 

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 
chann·e1s 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. 

AIRPORT 
CCTV 
Barbara Morgan of TAA 
operates the new' computer 
controlled communications 
and control system. 

This twin-rack assembly 
includes the system 

· modulators and amplifiers. 

- 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 seating, 
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 whiJe most of the 

GRAHAMG. HALL 
1910-1971 

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. .. 

The d~ath 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 University College 
Hospital two days later. · , _ _ 
'Graham Hall was ·educated at Royal Melbourne Technical Cdllege, where he 
gained the Radio En~ineering Diploma. He subsequently joined AWA as a 
development engineer m 1936. Mr. Hall joined :recmco in 1940 as components 
engineer. He was responsible for the development and production of a wide range 
of components, induding capacitors, resistors, and switches. During World War II 
he was chief project engineer of the Company's aircraft magrieto division. _ 
In 1954 he joined Ducan Condenser Ltd. as commercial applications engineer. In 
recent times he has been the manager of the Professional Components Division of 
Plessey Ducon. · 
Mr. Hall was 3: former president of the Institute of Radio 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 electronics industry. 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 condolerices. 
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. Reed. switches can be combined 
with solid-state electronic 
components to provide extremely 

reliable and maintenance free 
circuitry. 

The low op!!rating current of the 
actuating coil , is welt within the 
collector current rating of practically 
any transistor (and most rlinear 
integrated circuits). ;Many simple 
practical circuits can be constructed 
using a single transistor .and a reed · 
switch. 

The circuit shown in Fig. 23 is 
commonly used to open or close a 

, relay when an external circuit is made' 
· or broken. It is commonly used in 

simple burglar alarm installations. 
In operation,·the transistor is cut off 
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by a short circuit across points 'A' and 
'B' (shown as dotted tines). Because 
the transistor is cut off, the reed relay 
operating coil in the transistor's 
collector circuit is not energized, and 
the relay contacts are open.· 

H the short circuit is removed from 
points 'A' arid '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 
de-energized - . is less than one 
milliamp. 

The circuit shown in Fig. 24 has' a 
similar function to that of Fig. 23, 
except that the relay will close whe'n a 

+12V 

5k 

BC108 

OV 
FIG. 24 

Fl .25 

Final article in this 
. three-part series 
describes reed switch 
applications. 

+12V 

OV 

· ,J, ;, P""d '"°'' poin1' 'A' arid 
'Bl. . · , 

.1 is often necessary to arrange for 
. th. relay to remain closed even though 

the actuating signal is· only 
. mbmentary. This can be done by using 
ad actuating coil containing two reed 
switches, and using one of the reed 
switches to short out the transistor the 
m~ment the coil is actuated· - Fig. 25 

· re ers. · 
very sensitive circuit that -can be 

u ed as a moisture sensing switch is 
sHown in Fig. 26. This circuit has. a 
g~in of welt over 2500. · · .. 

tr'he relay wilt close whenever the 
resistance between points ·'A' and 'B' 
f~lls below a few hundred thousarid 

· ohms. The 1 OOk potentiometer is not 
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• an essential part of the circuit, but 
may bl! included as a 'sensitivity' 
control. The current consumption of 
this circuit, when the relay is 
de-energized, is less than one 
micro-amp. 

Any of these circuits (Figs. 23, 24, 
25, 26) may be combined with the 
Triac actuating circuit shown in Fig. 
27 and used to switch very high 
current loads. 

F'or example the moisture sensing 
circuit shown in Fig. 26 can be 
combined with ·the. Triac switching 
circuit to energize a large motor driven 
pump. ·If necessary, three reed 
switches may be combined in one 
energiz.ing 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 application for a pair of 
reed switches is shown in Fig. 28. 

LOAD 

240Va.c. 

15on 

FIG. 27 

RECEIVER 

RECEIVER 

FIG. 28 

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 basically 

similar in construction to normal reed 
switches, except that one reed is 
designed to. resonate mechanically 
when its operating coif is energized at 
a spec'ific 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 
action, or for some form of storage or 
pulse lengthening circuit. 

Resonant reed switches are used for a 
vari.ety of applications where response 
is required only to one specific 
frequency these 'include 
communications, selective signalling, 
data transmission, telemetry, 
·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 storecl 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 control 
purposes in each stage, as the state of a 
stage is· stored as a capacitor charge 
during the shifting interval. However 
each · stage as auxiliary switching 
contacts for output purposes. 

The basic principle of operation can 
be considered as a series of latching 

COMMON TRANSMITTER 

ANTENNA TRANSMITTER 

Fig. 28. Here reed relays are used to switch a common antenna to either a receiver or 
transmitter. A$ the capacitance between the reeds is less then 0.2pF, the arrangement 
may be used at very high frequency. 
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relays. Mome~tarily closing the 'set' 
contact energizes coil S1 and closes 

· reed switches STG 1. The associated 
bias magnet latches these switches . 
closed, thus allowlng the 'set' contact 
to 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 charging 

capacitor C2. , · 
b. Closing B for a few milliseconds 

and thus unlatching STG1 switches. 
c~ Opening contacts A and B. 
.d-. Immediately and momentarily 

closing' contact C. Capacitor C2 
now discharges through coil 2S via 
contact C. Switches STG2 now 
dose 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. 

Sequential operation of the shift 
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 tljpes 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 is inherent in the dry reed 
switch. 

The. construction .of the mercury 
wetted switch is shown in Fig. 32. It 
consists of a glass encapsulated reed 
which has one end immersed in a pool 
of mercury. The other end of the reed 
is capable of moving between two sets 
of stationary contacts. The mercury 
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TO REED SWITCHES 
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-io SHIFT CONTACT FUNCTION .'-----t~. 
A - CAPACITOR CHARGING CONTACT B - RESET CONTACT . . ~ 

C - SET CONTACT 
' 

~Fig. 30. This four-stage shift register uses reed relays. 

Fig. 31. Reed switch decimal binary encoder. 

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 whilst 
the contacts are closed. 

The resistance of mercury is very low 
and contact to contact resistances of 
mercury wetted switches rarely exceed 
50 milliohms. This is somewhat less 

-than wi:iie contacts were permanently 
soldered together! · 
. 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 milliseconds under any 
conditions. 

Apart from their high current 
carrying capacity, mercury wetted 

. reeds have extremely long life since 
contact erosion is eliminated. · 

The .disadvantages of mercury wetted 
reeds are poor resistance to shoe~ and 
vibration, and the need to mount the 
reed vertically. 

FUTURE DEVELOPMENTS 
A lot of developm·ent work is 

currently being undertaken 
particularly toward the use· of cladded 
reed material. · 

Nickel-iron reeds combine optimum 
magnetic characteristics with the high 
internal damping that is required to 
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minimize contact bounce; but the 
material is by no means an ideal 
conductor, and because of this, high 
resistivity losses within the switch are 
appreciable at high current loadings. 

Cladding with gold or copper 
substantially reduces many of the 
undesirable characteristics of the 
nickel-iron reeds. This cladding 
reduces the effect of skin resistance -
which can be appreciable at high 
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 conventional reed 
switch. 

and ignition systems. The security 
industry appreciate the reliable 
malintenance·free service that can be 
obJained. Machinery manufacturers 
are

1 

beginning to use reed switches in 
applications in which adverse 
en~ironments preclude open switch 
co~tacts. 

t. r what other type . of switch can 
re ain static for twenty years and 
th n work perfectly the first time that 
it ils actuated? e 

SUPPOhTING 
LEAOW!tRES 

NORMALLY OF 
CONTACTS 

,ARMATURE 

Another . problem currently being 
investigated is that of reed switch 
contacts failing to separate, especially 
after they have been held closed for 
long periods at high temperatures. This 
• NORM LLV / 
1s caused by molecular migration and cLos o / 

the resultant metallic bond cannot be coNT cTs 

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, and multi-layer 
diffusion techniques. · 

Prices of reed switches are sti II 
decreasing, and as they become 
cheaper, new markets are opening up. 

The motor i~dustr~ in 'par~i~ula~, is Fg. 32. Construction of a mercury 
Using reed SWltCheS IO fuel IOJeCtlOn . W~tted reed switch. . 
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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 
Pressey 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 but-and be sure that 
all the people hear.it all. 
The 50 watt Plessey 12uso is 
well known on the sound scene. 

GJEXFI 
LL 

OUT! 

It is undoubtedly the best selling 
. speaker of-its type in Australia. 

.ft is an excellent performer with 
. high reliability. Most leading groups 

use Plessey 12U50 speakers in 
· their systems-why don't you? 

· Want the technical details?. · 
Write NOW to: · 

PLESSEY.· 
Rola 
Plessey Rola Pty limited . 
The Boulevard Richmond Victoria 3121 
.Telephone 42 3921 Telex 30383 

Distributors: . . . . ·.· 
N.S.W. - General Accessories, Lawrence & Hanson P/L. Martin De 1-aunay Pty. Ltd. Vic. - Lawrence & Hanson Ply. Ltd.,.General Accessories, Radio 
Parts Pty. Ltd. Old. - General Accessories, The Lawrence & Hanson Electrical Co. (Qld.) Ltd. S.A. --' General Accessories, Gerard & Good.man Ply. Ltd. 
W.A. - Atkins Carlyle Ltd., General Accessories. Tas. - W & G Genders Ply. Ltd. Homecrafts, Tasmania. . , . . . .· AR43 
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By HAROLD BERGER/Senior Physicist, Argonne National Laboratory, U.S.A. 

A new testing technique using a source 
of radioactive neutrons permits inside views 
of .object that would' be impossible with x-rays 

Fig. 1. This thermal neutron radiograph showing wax candles in steel 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, infrared, and ultrasonic 
techniques have become useful· 
diagnostic tools that complement 
the normally used electrical tests. 

Neutron radiography supplies an 
additional capability to this arsenal 

: of test methods; it should prove to 
. ~ 

be useful in a variety of inspection 
applications. ·In 1 addition, the 
impact of neutron radiography on 
electronics is significant because of · 
the use of electron image devices, 
accelerator neutron sources, and 
various electronic techniques. There 
should be an increasing awareness 
of neutron radiography within the 
field of electronics. - Ed. 
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To an x-radiographer, 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 
ve.ry poor. ' 

This is because the high x-ray energy 
needed to penetrate the metal goes 
right through the water, insulator, or 
rubber with minimum attenuation. 
But the recent emergence of neutron 
radiography changes that situation. 

Thermal neutrons are . strongly 
attenuated by several materials 
containing hydrogen, lithium, and 
boron; hence such materials are almost 
opaque to such neutrons. On the other 
hand, such materials as lead, bismuth, 
and uranium are · practically 
transparent to thermal neutrons. 
Therefore, it becomes a simple matter 
to get a picture of common 
hydrogen-containing materials; such as 
plastic, wax, rubber, wood, paper, 
water, or other liquids, even when 
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 is obtained 
. simply because 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. 
The x-radiograph would show, 
·primarily, the lead .with litt1e, if any, 
observable shadow of the wax. 

An interesting comparison of 
neutron and x-radiographs of a battery 
is shown in Fig. 2, and several 
differences are apparent. .A high 
contrast 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 
reduce the contrast of the internal 
battery details. 

These examples of neutron and 
x-radiographs illustrate sorne of the 
possibilities for the application of 
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Neutron Radiography 

neutron radiography. Let's consider 
the technique and its applications in 
the electronics field. 

RADIATION 
DETECTORS 

SOURCES - AND 

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. 

The ' highest quality neutron 
radiographs have been produced by a 
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 ther'mal-neutron 

·radiography is comparable to reduced. 
focal spot size in x-radiograph\I. 

The collimation, that is the bringing 
out of a beam of neutrons from a large 
source, is necessary for 
thermal-neutron radiography because 
there are no useful point sources of 
thermal or low-energy neutrons. 
Fortunately, the fast neutrbns emitted 
froni sources can be slow0ed to lower 
energies simply by surrounding the 
source with a moderator containing 
light material, such as water, paraffin, 
beryllium, or carbon. . 

A diagram of a simple arrangement 
for an accelerator source is shown in 
Fig. 3. In the illustration, the ion beam 
coul9 be a deuteron beam, striking a 
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Fig. 2. Radiographs 
pf battery using th'er­
mal neutrons at top, 
x-raysat bottom. 
Note high contrast of 
plastic battery cap 
at the top of the cell 
and the electrolyte 
mix within the cell 
in tile top photo. The 
x-ray photo shows 
the metal casing. 

tritiated target to produce neutrons by 
a relatively prolific and inexpensive 
reaction. Alternately, the centre of the 
moderator could contain a radioactive 
neutron source, or even the core of a 
nuclear reactor. The principle remains 
the same. · 

Detectors for thermal-neutron 
radiography are usually commercially 

-

availab e x-ray films exposed in 
conjun tionJ with an intensifying 
screen. The common screens are 
neutro scintillators, or metal foils of 

. gadoli ium. The scintillators are made 
of a boron or lithium compound 
mixed with a phosphor powder, such 
as Z S. Several scintillators for 
neutro radiography are also 
comm rcially available. 

Prompt alpha emission is produced in 
the lithium or boron by 
therm I-neutron capture; the alpha 
particl stimulates the phosphor and 
the re u!!ant light exposes the film. 
This t chnique can produce very fast 
results. Total thermal-neutron 
exposJres as small as a few hundred 
thousa~d neutrons/cm 2 

· produce 
useful limages. 

SomJwhat better quality radiographs 
·are no/rmally produced by .the slower 
techniques with gadolinium foils. 
Expos~res may be about a hundred 
times higher for the meta.I intensifier 
metho , but results are normally 
impro ed in terms of less graininess 
and ~i proved image sharpness. The 
batter neutron radiograph that is 
shown in Fig. 2, for example, is a 
gOod- uality radiograph obtained with 
a gadolinium foil. 

Amdng other detectors for neutron 
radioglraphy is a dynamic approach in 
which the neutron image is converted 
to Ii ht and then detected by a 

WATER-J REE CHANNEL 

EAD SCREEN 

CARDBOARD BOX 
CONTAINING OBJECT, 

J 

FILM, ETC. 

. Fig. 3. An arrangement used to moderate (slow own) and 
collimate (form parallel paths) ne,utrons for radiCJgraphy. 
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Fig. 4 Outline drawing of thermal neutron image-intensifier. 

television camera. Intermediate light 
amplification by either a tight 
image-intensifier tube or an integrated 
neutron image-intensifier tube (see 
Fig. 4) permits the use ot' an 
inexpensive vidicon camera. ,A 
commercially available neutron 
image-intensifier tube optically 
coupled to a vidicon camera can 
provide thermal-neutron images with 
incident intensities of about 105 

neutrons/cm 2 -second. However, ·for 
dynamic viewing at TV frame rates, 
one needs at least ten times this 
magnitude of neutron intensity 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 
perrnit 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 inspection problems. 

Neutron ·radiography· is now being 
used routinely for many inspection 
problems in the nuclear and aerospace 
industries. Radioactive materials and 

·explosive devices account for .. the 
major efforts in the two industries, 
although a large variety ·of materials 
and components have been inspected 
by neutron radiography. 

In the electronics area, neutron 
radiography may prove to be useful 
for observing plastics, rubber, other 
insulators, or fluids in various devices. 
As an example, consider the object 
pictured in Fig. 5. 

on the neutron 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 failure 
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 application 
work presents no significant problem 

from the point t>f view of r~diation 
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 
radiation-controlled area. 

Although there is essentially no 
radioactivity problem with the 
detectors described, there are 
situations (such as an inspectiori of a 
radioactive object) which call for a 
detection method in which film is not 
exposed directly to the neutron beam. 
In that case, foils of materials, such as 
indi.um or dysprosium, are used to 
make a radio'active 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. e 

Reprinted by arrangement with 
Electronic World, Aug. '11. 

Here we have radiographs of a BNC 
connector. The x-radiograph at the left 
shows the metal components, and the 
interior insulators are well displayed 

Fig. 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 
DISTANCE MEASURING INSTRUMENT 

· ·A·new low~cost instrument that uses an invisible beam 
of infra-red light to measure distance. up to 3,000 

· metres has l;>een announced by Hewlett-Packard 
Australia; , · 

Mr. Bill Thomas of HP Australia, told us that the HP 
Model 38008 Distance Meter enables surveying crews to 
operate with greater efficiency. "Any measurement may be 
made in less than two minutes. As an example of its 
acturacy, the Model 38008 can measure a distance of 3,000 
metres to within 25 millimetres," Mr. Thomas said. 

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. 

The instrument measures the length of time it takes a 
beam of infra-red 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 heav~ 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~ 

The distance meter may be mounted on theodolites for 
.. simultaneous angle and distance .readings for such 

applications as .radial surveying. The meter can also 
interchange quickly and easily with existing theodolites 
without replumbing or recentreing. · 

rhe meter, together with its tripod weights 7 .71 kg. The 
separate, portable power unit weighs 5.90 kg; 'including the 
battery. An internal battery charger is included, and an 
external battery can also be used. All electronic circuitry is 
solid-state,· with pre-aged components. Included in the 
power unit is a single-dial adjustment for environmental 
correction. 

Full details from Hewlett Packard Australia Pty. Ltd., 
22-26 Weir St., Glen Iris, Vic. 3147. e 
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INSTROL 

J.-H. TURNTABLE (complete} 

r 

TURNTABLE 
·vALUE!! 

This outstanding turntable consists of:-

(A) J .. H. TURNTABLE 

(B) LUSTRE ST510D ARM 

(Cl A.D.C. 220X 

(D) INSTROL 45 STAND 

Belt drive, synchronou·s motor, unmeasurably 
small rumble, wow and flutter of better than 
0.04%, negligib'le hum radiation, with 12" 
diameter of platter. 

A hi,gh precision universal arm, stylus pressure 
is adjusted by calibrated counterweight. Oil 
damped cueing lift is fitted. 

Magnetic cartridge. Tracking ·force 1 Y, ·to 3 
grams, extremel)'- linear and smooth frequency 
response. 

This aesthetically designed player stand is 
available in either oiled teak or walnut. 

ALL THE ABOVE FOR ONLY $8°6.00 (Hinged perspex cover $10.50 extra) 

. DUAL TURNTABLE (complete) 

Ill 
This outstanding turntable value.A:onsists of:-
. I 

(A) DUAL 1215 

(8) A.D.C. 220X 

(C) INSTROL 35 STAND 

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. 

Magnetic cartridge; extremely linear and smooth 
frequency response. 

This attractive player stand is available in 
either oiled teak or walnut. 

ALLTHE ABOVE FOR ONLY $120.00 (Hinged perspex cover $10.50 extra) 

Please send me the following turntable systems 
· . and/or perspex covers. These will be sent by road 

transport or passenger rail, freight payable on 
receipt of goods 

............................................................................................. at$ ......................... .. 

.............................................................................. /. ............ at$ ......................... . 

.. : ......................................................................................... at$ .......................... . 

I enclose my mone·y order/cheque for _$ ......................... . 

NAME ........................................................ o ............................................................. . 

ADO RESS ..... :. .................................................................................................... .. 

................................................................................................. P.C .......................... . 
Tiii 
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A FINE P~ODUCT '.__~ 
FROM 
AN W COMPANY · 

HE Advent Corporation was 
formed, in the USA, about 

. eighteen months ago by a 
nunliber of engineers and marketing 
peolple who had all come from other 
well-known manufacturers of high 
fidJlity products. . · 
T~e standard of the new company's 

engjneering talent is indicated by the 
fact that their President, Henry Kloss 
wa~ previously President and a founder 
.of !Acoustical ,Research. Many other 
staff members have similarly 
impressive backgrounds. · 
S~me of the new Advent products 

mav rightly be described as technical 
prdducts incorporating ·•state of the 
art[ techniques. The Advent 
Loi.idspeaker, .on the other hand, is 
mdre the culmination of many years 
ex~erience in designing 'conventional' 
acdustically suspended enclosures. In 
ma1ny ways it is similar to. some of the 
A&R products. . . 
~his speaker'· is another bookshelf 

speaker that ·is bigger . than any 
bobkshelf we have yet seen. None the 
lest, 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 fikc .. b• •cc•ptab1,, '"•• ;m· 01 
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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' very 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 constructed from 
walnut veneered particle board, which 
is particularly well f~tted 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%" diameter. 

100 

' 

200 500 1000 2000 
Zero level: 

5000 10000 20000 
(161212112) 

40000 D A B C lir 
A B C Lin. 

Normally a frame with these * To do that at about half the average 
dimensions would have a cone having cost of the speakers now generally 
an effective diameter between 8%'' considered the best available. 
and 9". The tweeter has a 2" diameter f * To be small enough, unobtrusive 
cone and is mounted proud of the enough, and uncritical enough in 
front baffle face. The crossover placement to fit gracefully and 
frequency from the woofer to the usefully into a home. 
tweeter is stated to be 1 kHz. * To produce enough output at low 
· It is interesting to look at the stated distortion to permit listening to 
aims of the Advent Corporation and music at satisfyingly loud levels in 
compare these with the end result. even the largest living room. 
* To fit the highest category of * To be driven comfortably by' the 

loudspeaker quality with overall majority of good amplifiers and 
performance at least the equal - in . receivers riow available, with .a 
every audible and useful respect - . power margin ·sufficient for the 
of the most expensive speakers most demanding music<il material. 
available. * To sound convincing not only on 
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THE ADVENT 
LOUDSPEAKER 

che 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, believing that further 
improvements are not worth the · 
added cost decide to buy. We knew 
that we could produce a speaker 
that would be both significantly 
better and significantly less 
expensive than the spea'kers 
considered the best value in that 
category. Our aim was to dc:i that 
and establish a new 'point of 
diminishing returns that would be 
closer to the highest level of speaker 
performan.ce. 

HOW THEY PERFORMED 
The first tests to which we submitted 

the speakers were a series of A-8 type 
tests in different living rooms 
compared against good speakers, of .at 
least twice the selling price of the 
Advent units. These tests involved a 
number of well .known test records, 
(including the new J.8.L. PR0496 test 
record which we would recommend be 
bought by those people who either 

. want the best demonstration material 
. or who, like us, find the music to be 

pleasant). 

The Advent Low-Frequency Driver 
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Our first impression was that there 
was an almost complete absence of 
colouration- at the low frequency end 
of the spectrum and that the bass was 
possibly lacking something, but as 
time werit on and we proceeded with 
our A-8 testing it· became clear that 
this was not so. 

It 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 
there. 

The more we played music through' 
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 amplifiers with damping 
factors of over twenty five. Having 
decided that the speakers were above 
average . in subjective testing, we 
commen~ed laboratory.testing. 

The measured frequ·ency response 
was an eye opener and with the 
exception of some of the J.8.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 
good for such a low cost system and 

possib y better than any other 
two-speaker enclosure that we have 

seen. l 
The distortion characteristics were 

partic larly good; being 1% at 1000Hz 
with 35 Watts input and 3% at 100Hz 
with 17 watts input. ~ispersion is a. lso 
excell nt. · 

The overall impressipn of the Advent 
speak r is that it is an unusually good 

• low cbst unit and undoubtedly top of 
its ct~ss in terms of value for money. 

TheJ Advent . Corporation have 
achie ed what they originally set out 
to do • 

The Advent High-Frequency Driver · 
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ADVENTI01 
CASSETTE 
RECORDER 

This American cassette recorder has 
Dolby system built-in. 

ELECTRONICS TODAY-NOVEMBER 1971 

THI: 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, as it 
is more commonly known, the 
Domestic Dolby, does provide a 
significant reduction in high frequency 
tape noise, such as hiss, markedly 
improving the reproduction quality. 

The inclusion of the Dolby 'B' 
system as an integral part of a recorder 
is now regarded as an . essential 
inclusion for the best domestic 
cassette recorders. From our 

·experience the time involved in 
alignment and adjustment for a 
separate Dolby 'A' system with a 
suitable recorder is time. consuming 
and is often confusing, especially to 
the novice. Our review of a Dolby 'B' 
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 Ameriet1n 
manufacturers are releasing fully 
"Dolbyised" machines. 
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ADVENTi01 
CASSETTE 
RECORDER. 
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the present relationship' between A 
and B determined by the input level 
control knobs. 

The f ont ·panel of the recorder, 
which s ·divided into two distinct 
sections, is rather oaustere in 
appeara ce. The top section is a black 
plastic anel with silver trim 1around 
the edg . The V.U. meter is located in 
the topl left hand corner with a three 
digit tape counter immediately below 
it at the bottom. A sliding power 
on/off f witch is located at the bottom' 
on the right hand side. The aperture 
for th tape cassette is centrally 
located .at the bottom of this panel. 
lhe ca sette is inserted angularly and 
pushes~ome. . · 

The I vel of ·the bottom section is 
steppe forming two distinct panels 
finished with brushed aluminium 
escutcHeons. The narrow upper section 
has the/following controls:- · . 

a) ~i6~~~h stereo _or mono select 

b) ise reduction on/off switch 
· · th a red bezel light 

c) pe bias selection switch for 
· gular or Cr20. tape (also fitted 
· · th a bezel light). 

d) \V.u. meter:switch with A, B or 

~
gher of A or B positions; 

· cated at the left hand end and 
assette eject switch at the right 
~and end. . 

Thejower panel which has a reverse 
down ards slope, .contains the 
following controls:- . 

On th loft h•nd ,;do tho ";nput ''"'" 
contr I knob, and in the centre, a: 
chrorne plated lever for fast forward or 
revers~. • 
The right hand side has a record push 
butt6~ with bezel indicator pause lever 
with lock position and separate play 
and st/op switches. 

The line inputs and outputs (which 
are R A sockets), are sensibly located 
on a recessed panel in the left hand 
side f the oiled timber base. This 
panel also contains a common output 

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 or 
replay signal from either channel, or, 
more importantly, from the channel 
With the higher signal level. This 
feature is clever, and really 
worthwhile. It allows the user to set . 
the relative levels of channel A and 
channel B by adjusting the respective 
control ·knobs, and then to set the 
meter switch to "higher of A or .B" 
and maintain the desired record level 
by the single "record level" knob. This 
"record . level" knob varies ·each 
channel equally, thereby maintaining 

·~••••••·r~~r,•••r••r•••••••••••••••••••••••••••a 
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level control knob, an 18 volt supply 
socket, and the 400 Hz calibration 
tone push button. . 

Other controls, such as bias 
adjustment and Dolby calibration 
potentiometets, are located on the 
rear. Adjustment procedures for these 
controls, and recording and play back 
procedures, are more than adequately 
covered in the 20 page owner's 
manual. 

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. 

The Advent recorder is supplied 
complete with a roll of self-adhesive 
labels which are marked - DCI 
DOLBY SYSTEM - for fixing on 
those cassettes .recorded with the. 
Dolby Noise· Reduction on. This is a 
sensible feature that we hope will .be 
followj)d by other manufacturers. 

In using the recorder we were 
impressed with the simplicity of 
operation. In particular all of the 
switches had very positive action and · 
yet 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" 
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.meter mode allowed us to make good 
· irecordings without those noticeable 
Jchanges in level which inevitably occur 
with the more common arrangement 
:of two meters and two level controls. 
The only control 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 pow~r on/off switch 
which automatically switched 0 on" 
when the "play" 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 a 
cassette machine. This is partly due to 
the heavy flywheel which measured 
approximately 4" in diameter by %" 
wide. 

The harmonic distortion figure was 
not exceptional but was good enough. 
There would riot be any noticable 
distortion on replay. 

Channel separation was comparable 
with many reel 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. It · 

. considerably reduces the gap that used 
to exist-between the cassette recorder 
and the reel to reel recorder. In 
particular, the frequency 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 
frequency response attainable at 7% 
i.p.s. on similar machines. 

Overall the machine makes it possible 
for the average hi-fi enthusiast' to 
record and ·play reasonable quality 

·recordings without. the problems 
· normally associated with reel to reel 

tape recorders. • 

The Advent 201 supplied to us 
for test was a standard American 
machine wired for 120 Volts, 60 
Hz. Our frequency results have 
beeh mathematically scaled up 
to allow for the reduction in 
capstan speed. 
All future models sold in 
Australia will be twired for our 
standard 240 Volt 50 Hz supply. 
It is understood that deliveries 
will commence in January 1972. 
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SEN NH EISER 
HEADPHONES 
HD·414 

H
. eadphones have been used for capsul s (the electrical to acoustical 

listening to electroflically transdl1cers). and the more or less 
reproduced sounds since the standalrd human ear canal. . 

inception of electronics; yet they have . Why lthen, is there so much resistance 
never been widely accepted. The trend to heatlphones? 
has always been towards loudspeakers, Thejusual reasons given include, the 
even .if they are less acoustically weigh on one's head; the 'cut'off' 
perfect and far less efficient. feel in ; the need to have a good seal 

somewhere between 100 mW and 10 with ther people . 

To provide an adequate listening betwie· n the headphones and the ears; 
I evel using speakers requires ·and t. e difficulty in communicat.ing 

. Watts, depending on the efficiency of The Sennheiser HD 414 headphones 

These headphones offer 
top quality reproduction 
at a fraction of the cost 
of loudspeakers having 
:similar performance . . 

the speaker. Subjectively comparable have een designed to overcome most 
sound , levels can be obtained from of th se problems. They weigh only 5 
headphones with power levels .of less oz. sh tight in fact, that they are 
than 1 mW. unnotficed after about· fifteen minutes 

A further advantage of headphones is use, ]d rather than sealing aroun. d the 
the absence of room colourations. ear, Sennheiser have deliberately 
With loudspeakers, the sound that one desig ed the HD 414 headphones to 
hears is not only determined by the give . n 'open air' feel. They· haye 
loudspeaker, but also by the achie ed this by using light open-cell 
furnishings in the room/the size of the foam I sponge cushions, thus allowing 
room, and even the number of people the e~rs to remain cool. 
in the room. Thete ·foam rubber cushions 

By contrast, the performance of interpose a mere 3 dB loss of hearing 

BrUel & Kjoor 

headphones is determined by the two to tt!outside' world. Two people, 

"""m;om"""~'• 50 '' "'""'' RMS ....,t;m '"'·'~Ho w,. '"'"' ••""· '''" '•~•· 3-mm"k 
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each wearing headphones ahd 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 quite 
normal. 

Another advantage of the absence of 
seating is that this allows people who 
normally wear glasses to listen through 
headphones without the loss of 
low-frequency' response that otherwise 
occurs with more conventional 
headphones. 

MEASURING 
RESPONSE 

H EAOPHONE 

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 performing 
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 1consists of cavities 
and capillaries 'that are designed to 
provide the same acoustical 
characteristics as the human ear. 
(Inside the ~cavity is a 1h'' 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 uncertainty 

. ; into the measurements. 
The artificial ear, by comparison, is 

completely reliable in its operation 
(but cannot exactly replicate the 

1
human ear) - it is the .basis upon 
which international standards have 
been laid down, and is the method 
that we use for headphone tests. 

HOW THE HEADPHONES 
PERFORMED 

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 mo 
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 oh'm 
amplifier output terminals, and yet 
still obtain sufficient drive. Note 
however, that whi 1st most transistor 
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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. ·' 

Of the six people whom we asked to 
try the Sennheiser headphones, only 
one was not convinced that they were 
wotth using. He maintained that he 
could not get used 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 th'e more annoying aspects of 
wearing headphones. · 

These headphones represent 
particularly good value for money 
when their exemplary perforf!1ance is 
compared against e·ven the best· 
speaker systems available today. • 
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SOANAR. 
SLIDE POTENTIOMETERS 

Available in A or C curves 

Single gang type VSU 
Dual gang type VSG 

vsu 30mm TRAVEL 
VSU 45mm TRAVEL 
VSG 30mm TRAVEL 
VSG 45mm TRAVEL 
Chrome Knob 

· Black Knob 

1K - 2 meg 
10K-2 meg 

75c 
. 90c 

$1.50 
$1.80 

20c. 
15c 

MAGNAVOX 
_Speakers. 

3"' Tweeter 3TC' 
6"'Twin Cone 
8"' Twin Cone.8UR 
8"' Deluxe - 8'30 

4.25 
6.50 

- 9.50 
18.50, 

DE-35 SPEAKERS 
Speaker : 6"' Twin Corie 
Power : 5 watts 

DE-1 AMPLIFIER I 

Power Output: 6 Watts Stereo 
Freq. Resp. : 65 - 18,00d Ht .. . I 

NORMAL PRICES 
2 speakers : 50.00 
1 amplifier : 35.00 . 
1 Record player : 49."50 · 

$134.50 

Special price if you buy 
the entire system com- -
plete. Only $99.00 
Save $35.00 

OE RP-1 RECORD PLAYER 
Turntable: 7" 
Tone Arm: Counterbalanced 
Cartridge : Sapphire 

SYSTEM No. 3 (6 piece tJak or ~atnut) 
NORMAL PRICES 

DE-80 SPEAKERS 
Speaker.·: 1 x8"', 1 x3"' 
Powet : lO watts RMS 

SOUND SAQ-203, TUNER SHARP clssETTE DECK 
Power output : 10 watts RMSx2 ffO--f"tlOICll., Freq. Resd. : 
Freq. Resp. : 55-20,000 Hz 

. STEREO SYSTEM KIT No. 5 (No cabinet supplied) 

.JB-4A 4 draws W.2%"' H.1Y,."'0.5Y:." 
- $1.70 ea.tier 

JB-4C 4 dra~ W;'.2'4" H. 2" .D. 5%" 
· •. $2.50 ea. ti~~ 

·JB-4D 2 draws W;5Y;.." .H. 2"'.-D:5Y:." 
· $2:50 ea. tie( 

2 speakers : 70.00 
1 amplifier : 75.0C 
1 tuner : 65.0C 
1 Cassette Deck :115.0i · 
1 Record player : 69.0· 

$394.0( 

Special price if you buy'• 
the complete system . 

$299.00 
Save $100.00 

DE-418 RECORD PLAYER 
GARRARD: 2025TC . . 
Cartridge : Ceramic 



SYSTEM No. 2 (5 piece teak or walnut) NORMAL PRICES. 
2 speakers : 70.00 
1 amplifier : 69.00 
1 tuner : 65.00 
1 Record player : 65.0~ 

Special price if you buy 
the complete system 

$199.99 
Save $70.00 

DE-80 SPEAKERS PHODIS AMPLIFIER TUNER DE-418 RECORD PLAYER 
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 

NORMAL PRICE 
2 speakers : 145.00 
1 Amp-Tuner : 115.00 
1 Tape deck : 189.00 
1 Record player: 89.50 

$538.50 

Special price if you .buy 
the complete system 

$399.00 
Save $140.00 

SYSTEM No. 4 
(5 piece teak or walnut) 

OE-77F SPEAKERS 
Speakers: 2x8" 1 x~" 

C-200 TUNER AMP DE-419 PLAYER 70000 TAPE DECK 
Power output: 8 watts x 2 GARRARD: 408 Freq. Resp.: 

Power : 20 watt: Tuning : 550-1600 KHz Cartridge : Magnetic 
Freq. Resp. : 35-22,000 Hz . 

NORMAL PRICE 

STEREO SYSTEM KIT No.6(No cabinets supplied) 2x8 WR : 19.00 
2x3 TC Tweeter : 9.00 
1 x Amp Chassis : 69.00 
1xTuner chassis : 45.00 
1 x Record player : 69.00 

• Special price if you buy 
the complete system 

$181.00 

SPEAKERS AMPLIFIER CHASSIS TUNER CHASSIS 
2 x 8 WR Power output: 10 watts 550-1600 KHz 

Save $30.00 

RECORD PLAYER 
GARRARD: 408 
Cartridge : Mag 2 x 3 TC Freq. Resp. : 55-22,000 Hz 

A+R 
Battery Saver 

PS-64 6 or 9 v ·3oomA 
PS-82 6 or9 v 100mA 
PS-104 4'h-12v -5A 

EXPO 
Stereo Headphones 

SH-1500 with tweeter control 18.50 
SH-8506rwith slide volume 11.95 
SH-850 9.95 
SH-650 7.50 

WE STOCK 
ALL KITS AND 
CO~PONENTS 
USED IN .· 
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Sophisticated console has plJsh·bittton route selector,/ distance indicators and Nixie tube route and directiJn read-outs. , 

I 
This unifis currently being evaluated in Germany. 
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car navigation system! · that 
· automatically tells the driver 

which way to turn, how fast to' 
t and what route to take to avoid 
traffiq, has been des'igned and 

· develdped in Germany by Siemens 
Ltd. 4 limited version of the system is 
currently being evaluated in Munich. 

The I basic concept of the system 7 
call Autonav - is the collection of 

· locati~n and destination references of 
all road traffic users within a city area 
in one central control computer. And 
since f he central computer knbws all 
traffic, references for all road users in 
its areb, it can then continously direct 
each ~dividua1 vehicle during every· 
phase fits journey. . 

Befo e beginning a trip, the driver 
sets up a six-digit number, representing 
his d~stination, on a small switching 
panel.tT,his number is taken from the 
city treet directory. As with a 
teleph ne number it contains a 
localit~ reference number and a 
destin~tion address. This destination 
address nominates the street section to 
which lthe driver wants to travel. 
Whe~ the driver moves off he can 

start in any direction. The destination 
numbler is then continually 
transrriitted along the Whole route by a· 
small rhobile transmitter in the vehicle. 

ELECTRONICJTODAY- NOVEMBER l971 
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NOW 1118 DIAL-YOUR-DESTINATION FOR CARS·. 
Induction 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 
edge of the road. The instant that a car 
traverses a loop, the destination 
address .that it is transmitting is 

. re co rd ed by the associated 
receiver/transmitter and sent via land 
line to the central computer. 
. The 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 
from the present 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 
50 mph 1 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 1in 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 vehicle 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 finally reaches his 
destination the central cornputer 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 claims that 110 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 

i, system .can assist you in getting to 
where you· want to go, it can equally 
well make a permanent record of 
where you have been! • 

' FOUR-PHASE auto-navigation ~Stage One. Simply dial up STAGE iWO: Proceed onto the road. Your car passes 
over a buried loop which flashes your coded destination 
to a central computer. 

your street, area, suburb and even city code on the digital 
selector. 

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. 

ELECTRONICS TODAY-' NOVEMBER 1971 

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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LIGHT OPERATEll . . 

SWITCH 
This simple ~ight operated switch has many applications. 

+ 
R1 
10k OA91 

6 

C1 . 
25µF 25V + 

R2 
10k 

Fig. 1 - Circuit diagram of complete unit. 
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his is an ideas project as much as 
a constructional article. 

Basically, the circuit shown in 
Fig. will cause a relay to drop out 
when light falls onto the light 
depe dent resistor (LOR). · Unlike 

. most circuits' of this type this unit is 
very ensitive but also quite stable. , 
. Thel circuit has many uses including 
turni~g on house or vehicle lights at 
nightfall, acting as a light detector in 
strong rooms, or with other types of 
resisti1ve .. transducers, acting as an 
accur~te temperature control system. 

Thef level at which the circuit 
oper~~es is set by pote11tiometer RV1. 
Resist~r R4 determines the level at 

· whicH 'the circuit reverts back to the 
former state. This prevents annoying 
flicke!ing if the level ·sensed by the 
LOR changes very slightly about the 
set p int. The value of R4 should be 
deterrined by experiment -' values 
between 4.7k and 2 Megohms may be 
requifed depending upon the 
applidation. 

i • 
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CONSTRUCTION 
The simplest way to assemble ·the· 

unit is to mount all the major 
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. 

PARTS LIST ET304 

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 
done, the unit will continuously 
switch the lights on and off. 

As shown in Fig. 1 the ,relay .coil is 
energized when the resistance of the 
LOR is high (when it is dark). The 
opposite action may be obtained by · 
reversing the positions of the LOR, R3 
and RVl. . 

R1 
R2 
R3 
R4 
R5 
R6 
RV1 
C1 
IC1 
01 
LOR 

01 
RLA 

1k " ,, 
resistor, Y, Watt - (see text) 

" 2.2k, % Watt, 5% 
" 390 ohms " " ' 

potentiometer, - (Sl)e text) i 

capacitor, 25µF, 25 Volts electrolytic 
integrated circuit, µA 741 C I 

transistor; 2N 3643, TT 3643 or similar. 
light dependant resistor, Philips I 

2322-600-95001 or similar. 
diode - OA 91 or similar. 
relay single or double pole changJ-over -
approx 230 ohm coil, contact rati'ng to 
suit aJ)pl ication. I 

[ 
I 

The uninnay be operated either by a 
12 Volt battery, or by the simple 
mains power supply unit shown in Fig. 
3. If the mains supply is used, the 25 HOW IT WORKS I 

I .. . µF capacitor shown as C1 in Fig. 1 
may be omitted. • 

+ 

220µF 25V 

ISOLATING 
TRANSFORMER 

Fig. 3 - Power supply. 

~- PROJECT 
. f 

304 
' . 

Integrated circuit ICl is connected 
·as a Schmitt .trigger, this is· a 
regenerative bistable circuit whose 
output state depends on the 
amplitude of the input voltage. Like 
all bistable circuits, the -Output has 
only two possible states; high or low 
(ot on .and off). 

The in.put level at which'the output 
goes jligh is different from the input 
level at .which the output goes low. 
This difference ·is used to eliminate 
the .effect · of noise and small 
variations at the ihpi1t terminals. In 
the circuit shown here,. this 
difference is adjustable by altering 
R4. 

The Schmitt trigget inputis derived 
.from .the potential divider formed by 
the sensor and the potentiometer , 
RVl. The point at which the Schmitt 
.trigger wiJI change state is 

approximately .. when _the I sensor 
resistance is equal to the setting of 
the potentiometer. For this[ reason 
the . value of the potentiometer 
should be greater than 'the value of 
the ·sensor at its .maximum *orking 
resistance. If a light . dependenf 

·resistor is used as a sensot, RVJ 
should be _around lOOk. . I ' 

The value of R4 depends upon the 
· application. If a large differehtial in 

operating points lsrequired, tHe vafoe 
of R4 should be fow (but ne\.et less 
than 4. 7k). If a .small differdntial is 
required then . values up to [1 ot .. 2 
Megohms may be used. ·J' 
, For LDR operation R4 sh u\d be 

about 22k. , I . 
The output of the integrated' circuit 

is directly coupled :to an loutput 
transistor that in tutn operates the 

·relay: I 
I 
I 
I 

i 

, I 

144 MHz. Dual Conversion AM Receiver· Kit 
SPECIFICATIONS: ' ' . . I 

Frequency coverage: 144-145 MHz. Sensitivity: 0.3 uV. for Limiter. Supply voltage:· 9-16 volts; negative .earth. \l'aricap 
. 6dB. S + NIN. 1st l.F.: 14.4 MHz.; 2nd l.F.: 455 !<Hz. tuned VFO. Kit includes all Capacitors, Resistors, l.F'f· Pots, 

Bandpass Filter at 455 KHz. Input Impedance: 50-70 Ohms. Switches and 14 Transistors. Front end uses TIS88s; l.F., 
· Audio output: 1 watt r.m.s. into 8 ohms. Audio output EJual Gate Mosfets. Complete with Instructions, and 

impedance: 8 or 15 ohms. Incorporates BFO and Noise pre-drilled and_ etched Circuit Board. j 
Special Introductory Price $42.00 

New Products Also available 

'/2 watt 1.C. Audio Amplifier Kit Complete with Wind screen wiper Kit $6.85; Lamp Dimm r Kit 
instruction and etched circuit Board Kit $5.45 $7.25. · 

SPECIAL: l15 watt 15 amp. 60 volt Silicon NPN Power Transistors $1.50 each. 

' 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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Onl)' 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 electro.nics. '. 

Philips have long led the field internationally, 
in electronic and technical developments and 
their experts intend to keep it that way .. 

Philips<:fesign, develop and manufacture-and 
only fully qualified dealers handle Philips hHi 
systems. So, when you see the Hi-Fi International 

·symbol on Philips stereo hi-fi systems, you'll know 
. why Philips earned the right to use it. 

PHILIP.S 

-
1. RH493/496/491/4l Ranging fmm 15 lltra •pea:,, 
enclosures. 20w R.M.S. with 8" woofer and 1" tweeter; . 
to 74 litre volume/40W R.M.S. fitted with112" woofer, 
4 x 5" mid range, 4 x It" tweeter. All 8 ohm V.C. 

2. N4500 4 track 3 hdad stereo tape deck. Mixing, duo- . 
play, multi-play and ebho facilities. Mono/stereo and 
parallel playback. Betore and off-tape monitoring. Sep 
channel mike control . Electronic tape position .selector. 
7V2, 3%, 1 % speeds High S/N ratio. High stability 
tape transport. Fast wind/rewind. 

3. GA308 Hi-Fi turntdble unit with tubular tone arm, . 
precise, stylus force~djustment and hydraulic lift. 
2 speed, belt drive, s ow runn1n·g synchronous motor. 

. Side thrust compens tion. Floating suspension. . 

4. RHS91 High pow~fed all silicon transistor stereo 
amplifier 2 x 20w R.M.S. cont. Frequency response 
± 0.5 db 20-20,000 H~z. SIN 90 db. T.H.D. 0.15% (2 x 
15 w). Rumble and t o stage scratch filters. 2 position 
contour. Ali-input sel ctor. 

·s. RH590 Solid Statejstereo Amplifier. Music Power 
2 x 15w; 2 x 10w R.M S. Freq Resp 20-20,000 Hz 
± 1.5 db. SIN 80 dbl Rumble and scratch filters. 
Mono/stereo switch. lb.uto contour control. Separate 
volume, balance, tretlle, bass. All-input selector. 

6. RH691 Super senJitive tuner. AM/FM .Stereo. Switch­
able AFC. Switchable A.M. band-width. 3 international 
shortwave bands. 

AVAILABLE AT: N.S.W.-Allied Music Systems, 210 Clarence Street, SYDNEY. 
Autel Systems Pty. Ltd., 20 Pittwater Road, GLADESVILLE. Convoy interna­
tional Pty. Ltd., Cnr. Plunkett & 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. Ply. 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 Ply. Ltd., Queen Street, CITY, and 302 Wickham 

INDOOROOPILLY SHOPPINGTOWN. McKinney Radio & Electrical Ply. Ltd., 501-3 
Ruthven Street, TOOWOOMBA. Mill Electrical Service·& TV Centre Gondoon 
Street, GLADSTONE .. Kee rs Radio Service, Adelaide Street, MARYBOROUGH. 
Malvern Star Stores Pty. Ltd., Eastl Street, ROCKHAMPTON. Woolworths 'Big 
W,•. 344 Flinders Street, TOWNS~ILLE. Chandlers Pty. Ltd., lake Street, 
CAIRNS. WESTERN AUSTRALIA-Altlerl's TV & HI-Fi Centre Pty. ltd., :282 Hay 
Street, EAST PERTH. A. D. Urquhart Ply. 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, GERALO­
TON; 193 Hannan Street, KALGdORLIE; 130 Victoria Street, SUNBURY. 
VICTORIA-Phillps Industries LimitJd, Philips House, 252-262 Sturt Street, 
STH. MELBOURNE. TASMANIA-Phillps Industries Limited, 2A Pierce St., MOON AH . . Street, FORTITUDE VALLEY. Tel Air Sales Ply. Ltd., George Street, CITY, and 

38-1316L 

70 ELECTRON1 TODAY- NOVEMBER 1971 



• 
I 
BINTERNATIDNAL 

I 
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 side-thrust for all 
arm positions. 

ELECTRONICS TODAY- NOVEMBER 1971 
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SW3 

METER CONNECTIONS. 
NOTSHQWN 

SW1 

~ 
ACTIVE 

240V 
·AC 

<>---<>: 
NEUT.RAL 

EA~ 

fl 

PRIM. 

-_~o __ .·_·
0

·_.0-_ 
-~ 

2N30H 

, T~1 

". 

01 
A15A 

XsA 150mA 

011 
EM401 

010 
IN914 

09 
1N914 

012 

12 

14 

... 
CB 
220µF 
!iOv 

4 

EM401 I + C9 
220µf 
50V 

POSITIVE 
OUTPUT 

COMMON 

D 

20 
NEGATIVE 
OUTPUT 

'--~+-~,.,.'fl~~'l'--~-o~~---
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U
NTIL recently, integrated· circuits · 
were pticed beyond the reach of 
the average enthusiast, and very 

few ·Constructional projects specified 
their use. 

But as with so many electronic 
components, mass production and 
wide-spread commercial acceptance 
has resulted in quite dramatic price 
reductions, and integrated circuits 

. costing twenty or ·thirty dollars a 
couple of years ·ago, are now readily. 
available for well und.er two dollars. 
Many cost less than a (Jollar. 

From the enthusiast's point 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 
magazine. 

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 
previously necessary. 

The power supply described in this 
project has been designed specifically 
for this purpose. lt is intended for 
both .the serious enthusiast and the 
profession.al development engineer. 

As may be· seen from the 
specifications, its · performance is 
equivalent to many commercially built 
units at many times the price. 

ER 

separately adjustable from zero to 20 
Volts, or settable in such a way that 
the negative supply automatically 

· t.racks the positive supply. 

CURRENT LIMITING 
Both the unit, and your experimental 

circuits, are protected against damage 
by current li_miting networks 

• 

• 

I 

;noo<im'31od wilh;n th• Lwoc '"pply. • 

A panel mounted switth is used to 
select the maximum desired power at 
either 190 mA or 1.80 IAmps. If this 

. level is reached, the outplrt voltage will 
drop and current will !Je held at the 
selected limit. I 

· For the professional usJr of this unit, 

• 

6 

• 
The unit has two outputs, one 

positive, and ·one negative - each Fig. 3. Foil pattern of printed circuit .board (full size). 
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Ersill. · . 
MU TICORE 
5 C RE 
The world's 
fine t 
core1d solder 
Throughobt the world, in the . 
electronicffield, Ersin Multicore 

is the cho~i!ce. )he formation of 
the five se arate cores of high · 
quality flu ensures that the flux 
melts bef re the solder, wetting 
the surfat:s, thus ensuring 
high quali y, uniform joints. 

SPECIFICA ION APPROVALS 
Multicore S@lder meets all appropriate 
national spebifications and is ~xported 
to 63 countr es throughout the world. 
Ersin Multic re is completely guaranteed . 

. MULTICORE SOLDERS (AUST.) PTY. LIMITED 43 'Birmingham t.,. Alexandria, N.S.W. 2015. 
Distributors: Greendale Engineering & Cables Pty. Ltd. - in all capital cities. Also available at your parts suppliers. 

The . WorldS Most Versatile Circuit Buil~ing System ! 
. . . . .. . .· SIZES: 1J' and 1/16" WIDTHS .· 

Length: 1100 ft. roll, 5 ft. card 

IDEA~ FOR PROt~TYPE AND PRODUCTION 
. CONSTRUCTION. .· . . 

USEFUL JoR WIRING REPAIRS 

"NO DRILLIN1 *FAST *NO MESS 

Available frlm all leading Radio Houses ' 

Z;;~;-P~DUCTS PJY; LTD. 
7o BATESFORD ~D., CHADSTONE, VIC. 3148 

TelJphone 56-7231. 

~~.-.111111.. )MANUFACTURERS OF 
RADIO AND 

11 ELECTRICAL 
Ji .. ..,. • EQUIPMENT AND 

COMPONENTS· 
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DUAL 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 is quite 
small and compact. Yet desp1te this, 
the internal layout is spacious and all 
major· components are readily 
accessible. 

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. . 
As~uming that the printed circuit 

board is used, commence construction 
Fig. 4. How the components are mounted on the printed circuit,board. 
Compare this with Fig. 3. 

I 

Fig. 5. Diodes -
01 - D4are 
mounted on 
top of the 
filter capacitors. 

by inserting the pc board pins into the 
positions numbered on ~he board. 
These pins should be inserted with the 
flange (if flanged) on the !component 
side of the board. All external wiring 
to and from the printed ci'rcuit board 
will be attached to these pins on the 
foil pattern side of the boarCI. 

When installing the J. integrated 
circuits ensure that they ar orientated 
correctly before soldering. I (Note that 
Fig. 4 shows all componentt including 
integrated circuits, a!I seen from the 
component side of the boarl:l.) 

1 Small heatsinks are titted over 
transistors 04 and 08. Ensure that 
these do not contact ~ny other 
component by mounting them about 
1 /8" above other nearby components. 

YJhen all components ~ave been 
m.ounted on the board, recheck for 
correct orientation and pol~rity. 

Fig. 6. This drawing shows front panel wiring de.tails. Wires A, B and Care interconnecting wires on the front panel. Wire D goes to ihe com~on. 
of the filter capacitors. ' ' 
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DUAL POWER 
SUPPLY 
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Rl 
R2 
R3 
R4 
R5 
R6 
R7 
RB 
R9 
RlO 
Rll 
Rl2 
Rl3' 
Rl4 
Rl5 
Rl6 
Rl7 
RlB 
Rl9 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R2B 
R29 
R30 
R31 
R32 · 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
CB 
C9 

'Dl-04 
05 -010 
011-012 
ZDl 
ZD2 
Ql 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
QB 
Q9 
!Cl 
IC2 
IC3 
IC4 

SWl 

SW2 
SW3 
SW4 
SW5 
SW6 
Tl 

RVl 

RV2 
sundries 

.-

'PARTS UST ET105. 
resistor 330 ohm 

" 1.8k, 2% 
" 5.6k, 2% 
.. 2.2k 
.. 1.5k 

· " lOk, 2% 
" lOk, 2% 
" lk 
" 330 ohms 
" 330.ohms 
" lOk 
" 10 ohms 
" 10 ohms 
" 100 ohms 
.. 100 

10 
.10 " 

0.47 ohms, 2 Wat\, ASW2 
" 0.47 " " " 
.. lk 
" lk 
" lk 
" lK 
" lk 
.. lk 
" 3k, 2% 
.. lk, 2°/o 
" lk, 2°/o 
u 3k, 2°/o 
" lOK, 2% 
" d.Ok, 2% 

'(all resistors are 'h Watt 5% unless otherwise 
stated, The 2% resistors are Pye type TR5 or 
equivalent) 
capacitor, 2200 µF, 50 Volt, Elna type RG 

" " " " ,, " " " 

100 pF, 
22 Jf.F, 

220 µF, 
,, fl 

16 Volt, tag tantalum type 
" " " " " 
50 Volt, Elna type RB 
" .u " " ,, 

diodes type Al SA or equivalent. · 
" " "1N914 " '' 
" " " EM401 '' " 

zener diode type BZX70 C27 
" " " " " 

transistor type TTBOO 
" " " 

" TTBOl 
TTBOO 
2N3055 
TTBOl 
2N3055 
TTBOl 
TT BOO 

Integrated circuit type µA 723C 
" " "µA 741C 

" µA 741C 
" µA 741C 

(all the above I Cs are metal can type), 
miniature switch, double-pole changeover, 

• 240Volt, Plessey C & K type ·7201 or slmllar. 
" " " " " " " 
·" 

"single pole changeover, c"& K 7101 
.. " " " u " 

"double pole cnangeover, c & K 7201 
" Jt " It " " 

transformer, A & R type PT 7554; 50 Volt, 
centre tapped, 1.5 Amp. 
potentiometer, linear, lOK, Plessey type E 
or equivalent. 

'' tr 

T05 Heatslnks, 2 off, McMurdo TXBF 032 025 CB PoWer 
transistor heatsinks, 2 off, Mullard 35 DB 3C drilled to suit. Two 
transistor covers, McMurdo 9151 09 01. Two anodised insulating 
washers, McMurdo type 2210 01 01. one set of metalwork. One 
front panel. 240 Volt neon panel light, Three terminals. Two 

1,potentlometer Knobs. One fuse holder for size 00 fuse. One 1 Amp 
size 00 fuse, One. 3 core flex and plug. One cable clamp. One 

.printed circuit board ET 014. Twenty two pc pins McMurdo type 
5737 54 OB. Three grommets. Four rubber feet. Four lf•" spacers. 
14/0076 connecting wire (insulated) various screws, washers, nuts 
etc, 
Voltm.eter 

Ammeter 

25 Volts fsd, 2''2" square, Ferrier type B 23 or 
equivalent. . 
750 mv fsd, lmA, scaled 1.5 Amps and 150 mA. 
Ferrier type B34 or equivalent. (when ordering, 
.specify that meters should be scaled for steel panels), 

N mount the transformer and the 
filtet capacitors onto the chassis. 

· Lodte diodes 01 ~ 04 on top of the 
filter capacitors as shown in Fig. 5. 

Thr heatsinks must now be drilled to 
take the two 2N3055 output 
tra~~istors. Carefully remove any burrs 
frorl; around the holes and then mount 
the"I' transistors preferably . using 
McMurdo type 2210-01-01 anodised 
insulating washers. If available, use a 
sme~r of silicon grease between 
tran1:istors and the heatsinks - this 
wilt further improve heat transference. 
Fin lly, check insulation between the 
tran~istor and the heat sink, and then 
fit the McMurdo type 9151-09-01 

· tran istor covers. 
0 our prototype , unit we 

HOWITWORtS. 
0::·:~· i"'';· ."• ;• ""it:\?W' 1:( ,:T1\ "w;w~' 

' ' ,,' "- "', """'<h , i' "~, 
.:the mains inp'lit voltage is reduced 
and isolated p'y transformer ·Tl. The 
25-0-25 Volt output from .the 
transformer is .. then .rectified tnd 
filtered · by diodes D1-D4,. and 
capacitors Cl 'and C2 .to provide an 
unregulated± 40 Volt de supply. 

Seties . regulator8 · c1rre. used.· in .·.the 
•main. control system. The ·.two 
·regulators .• '."". one 'for each Su.pply .·.-:-, 
are alrilost . identical in• operation; . 
therefore only the positive reguJator 

·will be described in detail. ... , · 
The series pass ·transistoi QS, b 

mounted on an external h~f sink. 
Transistors Q4 and Q6 provide 
current. amplifieation ·for QS -giving 
the combination a total current gain .. 
exceeding 50,000 .. Tll.e voltage gain is 
approximately unity. . , . · 

The main ·.·reference supply >is 
generated by ICl Which is a precision .. 
voltage regulator. The reference level 

'·required is . obtained .· , by· 
potentiometer RVl which .. is 
connected . ,'aeross .. the · 5.6 . Volt 
regulated output froin IC L 

Power for thf: .IC voltage reference • · 
, issupplied by R1,.ZD1 .and C3 .. '11rls 
·.maintains .a constant voltage· across 

the JC, eliminating variatlbns due to · 
'' changes. 'in, • mains ' voltage'. 'fhe. 27 

Volt supply from this circuit is also 
used to supply power .tolC3 .. 

The reference for the . negative 
. supply is obtained .from operational 
amplifier IC2 ;which is connected so · 
as to track the positiv~ .reference 
supply. ,The 5 .6 volt output front this 
circuit is just·. as aecurate .:as .the 

' output 'from ' .the main \tegulatot, 
Power' for this operational amplifier 
js supplied from . a .27 volt. Zener ·• 
which is also used to supplylC4. . .... 

The power supplies for IC1.are+27 
Volt and 0 Volts; for IC2 and IC4, 
~he supplies are'.+ S .6 Volts aiid '- .27 
Volts; for IC3, f27 Volts and •.$Ji• 
Volts .·· .· · · •' •. .<: 
· Resistors R27 a~d R28 divid~itne 
outpl.lt voltage . by four. This voJ~i 



constructed our front panel ·by 
sandwiching a line drawing between 
the chassis and a piece of smbked 
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 bv 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 shou.ld now be attached to the 
pins on the underside of the printed 
'circuit board. Insulated 14/0076 wire 

Hol.,lncovet1tndbese 
for self flippers. 
note:rearofcoverl•fluoh 

, wlthre~rofbase. 
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DUAL POWER 
SUPPLY 
should be used for this purpose. Two 
wires should be attached to pins 9, 12, 
17 and 19, three wires attached to 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 no\/\/ 
be mounted onto the chassis and the 
wires loomed to their respective 
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 to the filter capacitors and a wire 
D comes from the common .of the 
filter capacitors up to the loom and to 
the common terminal on the front 
panel. 

The front panel can now be wired as 
shown in Fig. 6. 

The wires to the heat sink mounted 
transistors are taken through the 
gro'mmetts provided, and the already 
assembled heat sinks mounted into 
position. 

Complete all remaining wiring taking 
care that all leads carrying 240 Volts 
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 how be ready for 
use, but before connecting to the 
mains, recheck all point-to-point 
wiring and all soldered connections. 

One point that may not be 
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 aluminii:Jm notify the 
meter supplier accordingly. • 

SPECIFICATION - POWER SUPPLY -

Output Voltage 

Output Current 
Current Limiting 
Meter Ranges -
(current) 
(voltage) 
Line Regulation 

Load Regulation 

Ripple 

Output Impedance 

78 

ET 105 . 

0 ~ 20 Volts positive 
• O - 20 Volts negative 
0-1.5 Amps 
190 mA and 1.80 Amps 

150 mA and 1.5 Amps 
25 Volts 
better than 1 mV for 
15 Volt input voltage 
change 
less than 10 mV drop 
from no-toad to full· 
load 
less than 2 mV peak -
to peak 
7 mil@ de - 1.5 kt;tz 
14 mil@-3 kHz 
56 mil@-15 kHz 
200 mil@ - 100 kHZ 

10~" 
...----~---9} .. -------+-~-i BASE ET10S 

DUAL POWE Fi SUPPLY 
16gsteel (plated) 9f' 

7 ft 

~-
' ~-

.+---. ·=tj=-·i-t·-t-. 
l ! \I I . '. . 

l ' .. +--+--i ' i t. ~-;- __,_.______,__-'---'---
. I . +-+--
·tj---~ ·-r· 

~---+-·-1+---: ' -· 
.. 

4"4" 

5" 

l BY:." I . .. 

[ =-------~~~--] 
l Bf." 1 . .. 

4 Holes for selfTapper5 
position - to suit base 

I 

I 
COVIR ET105 DUAL POWER SUPPLY .T 

.Q 3HOLES;i°' 

~ 3HOLESF°DIA. 

~ 1 HOLE Y/'OIA. 

\J 3 HOLES ft 01.A. 

ei 10 HOLES Y:" DIA. 

(I 4 HOLES d" DIA. 

o 26 HOLES~" 01A. 

•NOTE REAR OF COVER 
IS FLUSH WITH BASE 

'NorE: The power supply is short 
Circuit proof but shorts in excess of 
'rJO seconds should be avoided due to 
'f»<cessive power dissipation in the 
rransistors. 
i' ·~-b-=-=-~-~-~~=-=-=-=-=-=-=--~-~-~-~-~~======"I~ 

J 1%" I 1· ~ 
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If you want a Cartridge ••• 
that will track at 0.0001 gram that has a 
frequency response of 1 Hz to 100,000Hz. 
Stanton is not for you 
If, however, you want a cartridge 
that tracks any record ever made 
that doesn't mind a less than perfect(?) arm 
that reproduces any frequency ever put on 
a record 
that gives you at least 50% longer stylus life 
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. 1 

·3.5~WATT POWER AMPLIFIER 

EX-STOCK I PA2B3 I LOWCdST 

APPLICATION 
Monaural & Stereo Phonographs 
Tape Players/Recorders 
Intercoms 
FM, AM & TV Receivers 
Movie Projectors 
Servo Amplifiers 
Op Amp Boosters . 

maximum ratings: (250C) 
-

supply Voltage 

Output Current (peak) 

Package Dissipation (Tabs at 10°c1 
(De rate 11 °c1w above 10°cJ 

30 

1.25 

5 

FEATURES 

" 3.5 Watt rms Output, 10 Watt Peak 
* Staggered Lead Plastic Package 
* High Sensitivity 
* . -55°C to +125°C Operating Temp. 
* Usable Power from a Wide Range of 

Power Supply Voltages and Load 
Impedances 

The General Electric PA263 is a monolithic power amplifier designed to.deliver 3.5 watts of continuous 
power to a 16-ohm load. It can, however, be operated from a wide variety of supply voltages and load 
impedances, thereby providing user versatility. 

The PA263 is housed in a specially designed power package having 8 leads plus two heat sink tabs. :rhe 
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. 

AUSTRALIAN GENERAL ELECTRIC ·LTD. 
103 YORK ST; SYDNEY. 2000. Ph. 298711 

DISTRIBUTORS: Watkin Wynne Pty. Ltd., 32 Falcon St., Crows Nest. Tel: 43"2107 
GEC-Elliott Automation Pty. Ltd., Adelaide, Tel: 23-2700 
PB Components, Melbourne, Tel: 53-2766 · 
GEC-Elliott Automation Pty. Ltd., Brisbane, Tel: 32-0441 
GEC Alliott Automation Pty. Ltd., Sydney, Tel: 439-1922 
GEC Elliott Automation Pty. Ltd., Melbourne, Tel: 42-3961 
'H, Rowe & Co. pty, Ltd., Perth, Tel: 28·5444 
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BRAND 5 is the professional · . . 
quality tape, made in ·the U.S.A. 
·and selling now in Australia 
at less than HALF the PRICE 

1 of other cassette tapes 
• C60 • C90 e Cl20 
other brands $3.50 other brands, $4.75 other brands $6.50 

BRAND 5. 99C BRAND 5. $1.65 BRAND 5, $2.25 

NEW IMPORTED STEREO TURNTABLE 
AND PICK-UP 3 speed turntable with 

ceramic stereo pickup 
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 

separate ....... ·$4. 50 
Pickup arm and 

cartridge ....... $3.50 

FET FOUR INPUTMIXER 
AS FEATu1RED lN SEPTEMBER "ELECTRONICS TODAY" 

COMPLETE KIT 
OF PARTS AS 
SPECIFIED 
CASE &COVER 
IN BAKED 
ENAMEL 
FINISH 

NEW HIGH STABILITY CRACKED 
CARBON RESISTORS 

$27.50 

These imported resistors are in Y. and Y, watt with values 
froni 50 ohm. to 1 meg. In packets of 100 mixed values. 
LIST PRICE 1 Oc each. 
OUR PRICE $2.00 per packet of 100. 

Post and packing 20c extra 
(Regret special values cannot be supplied). 

80 

NEW GARRARD 
RECORD PLAYER 

Three speed turntable 
"Sonatone" ceramic pick-up 
mounted on grey metal base plate 
with automatic stop. 
$18.50. Post and packing NSW -
$1.00; Interstate - $1.50. 

At tast al breakthrough in the cost for 
high quallity portable radio transceivers 
of the w~lkie-talkie hand-held type. We 
are introducing and offering for sale a 

Iull.y PMG approved 

MIDLAND 
1 W TT TRANSCEIVER 

for 21,240 kHz operation with switch 
provisipn I for ·two additional channels, 
tone call signal, background noise 
squelsh control, battery voltage indicator, 
steel case' with separate cover, good for 
five miles' distance communication under 
average field conditions, with pen lite cell-

1 batteries for . 
. ONL y $37 .50 PER UNIT.. . 

FULLY GUARANTEED 
Postage extra. 
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SIMPLE 
LOUDHAILER 
~PROJECT 

This cheap and simple 
loudhailer can be 
built in a few hours 

HER E's , a simple device to save 
your 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 (01) is arranged as an 
·amplifier with resistor R2 providing 
the neciissary ·bias. The resistance of 1 

·the ·carbon microphone will vary as 
sound is impressed upon the 
diaphrcigm, thus varying the voltage 
across R1. 

Resistor R1 is ac coupled to the base 
of the transistor 01. 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 loudhailer 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 riot done the 
system will oscillate. (See over) 
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FIG.2 
COMPONENT CONNECTIONS 

81 



l 
! 
I 

I 
l 

f t 

l 

I 
i 

I ' 

SIMPLE 
LOUDHAILER 

A sketch, showing one suggested 
arrangement for mounting the 
components, is shown i.n Fig. 3. The 
layout is not critical however. / 
Practically any arrangement that is 
convenient to you will work 
satisfactorily. 

The unit is surprisingly effective -
and quality is excellent - despite the 
bias caused by some de energization of 
the loudspeaker voice coil. · • 

PARTS UST ET 208 
R 1 resistor, 33 ohm, % watt, 5% 
R2 resistor, 470 ohm,% watt, 5% 
SW1 small push-to·make switch 
C1 capacitor 47 µF, 10 Volt electrolytic 
01 transistor type 2N ;3055, 40250, 
2N 3054, SE 7010 or suitable 
equivalents. 
· loudspeaker - 3" to 8" diameter, 4 
ohm to 15 ohm impedance. 

Batteries - two type 509 lantern 
batteries. 

Carbon microphone - Zephyr type 
196 (or similar). 

One seven lug tagstrip, ·connecting 
wire, box, etc. 

CAfiBON· 
MICROPHONE 

PUSHBUTTON 

HANDLE 

SWIMMING POOL SAFETY CONTEST. 

Eleven children~ under the age of five,· 
drowned in NSW private pools in 1970. 
This was nearly twice as many as in 
1969. 

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 falls into a 
swimming pool. 

Entrants are reminded that the final 
closing date is November 23. 

Above - Sansui speaker s'¥stem. Response 
30 • 20kHz. 35 watts, 12' woofer, 6'12" 
and 5" mid-range, two 2" horn tweeters, 
one 1-3/8" super tweeter. Left - Stereo 
headphones - response, 20Hz - 20hHz. 

sJnsui turntable - two speeds fout 
pt!>le synchronous motor. Magnetic 
cartridge with 0.5 mil. diamond 
st lus. 

. ELECTRONlcs TODAY-NOVEMBER 1971 



THE 
ADVE'\T 

What they're saying about The shape of the curve above 6 kHz .. • · 
'The Advent. corresponds almost exactly to the calibration 

·curve of our microphone... . . . . . 
Although The Advent Corporation is new to We can't recall having heard another §peaker'. 
the high-fidelity scene, its president is well in its price class that can match it... · 
known to anyone who has followed audio 
developments during the past fifteen years. . We would eohsiclei that it ranks in sound 
Henry Kloss, a co-founder of Acoustic quality with most speakers at twice its price. 
Research imd later of KLH. is back with what ·, : E

0

LEGTR.ONICS WORLD 
prbrriises to be an unusually diversified.line . ; . :The lows,' ... remained strong and clean all 
of audio coniporients .. To no one's surprise. . 
one of the first Advent products is a speaker· the way down to 20 kHz with very low 
system .. lt is more evo1utionafy ttiarr distortion .. " Without a doubt. The Advent is 
revoll!tionary in design, inco,rpcirating new one of the smoothest and widest-range 
materials and processes rather than new speakers we have had the pleasure of 
principles. The Advent speaker measures testing··· · · 
·25Y:1'.x·14Y."x 11 Y,", and is s'uitable for. Th.e tone-bUrst response was excellent 
use on the floor or on a bookshelf. It's a throughout. ranking with the best we have 
two-way system.with a newly designed seen from any speaker. STEREO REVIEW 
woofer that has an effective cone diameter 
of 7Y, ",although its overall diameter would 
usually cause it to be classified as a 1 O" 
speaker. The co he surround (outer sus­
pension) is a specially processed 
polyurethane. quite different from the . 
rubber-like compounds used with most 
speakers:The woofer's smallish diameter 
did not impair its 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 in the rear of the 
cabinet selects normal highs. reduced highs, 
or extended highs,tosuitone'staste. . 

.PRiCE$169each. 
1 

JULIAN D. HIRSCH 

·sole Agents 

AURIEMA 
(AUSTRALASIA) 
PTY. LTD. 

• . . : the frequency response was flat, with 
only ±3 dB variations over the major 
portion of its range. What is more important · 
is that the 45-degree off-axis response 
follows the on-axis response to a remarkable 
degree. denoting excellent high-frequency 
power response .. " , 
One could say that at twice the price The 
Advent speaker would be a good value. 

AUD lb 

After several weeks of listening. we still 
hadn't found anything to complain about. 
They were. in fact. the least-coloured 
loudspeakers we have ever heard. and this 
includes the highest-priced systems 
currently available. 
Probably for just that reason, The Advents 
proved eminently easy to live with. 
Dispersion was excellent and so, as a 
consequence. was the stereo imaging. 

STEREOPHILE 

549 Pittwater Road. Brookvale, N.SW. 2100.Austraiia.· 
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0$1000 
oscilloscope 

15MHz, 7" high 
· Here is a small size, lightweight 5mV I cm dual trace 

· oscilloscope offering wide time base ranges and 
comprehensive trigger control combined with broad band­
width .and calibrated deflection factor. Solid state circuitry 

makes the OSlOOO ideal for servicing or laboratory use. 

Probe Kit 
An accessory.probe kit is available for use with the entire 

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 
1 may be fitted with probe bodies of xl and xlO ratio .. 

Spring-loaded hook, needle, 4mm plug and alligator tips may 
be fitted to the probe, which also has provision for a 

groundin~ lead connection adjacent to the probe tip, All the 
parts are supplied in a plastic wallet suitably compartmented. 
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DISPLAY: . 
lOcm x Gem rectangular tube with 4Kv 
overall E.H.T.P.31 (standard) or P7 Uong 
persistence) phosphors available. With · · 
dark grey filter as standard. Brilliance, 
Focus and Graticule illumination by normal 
contFOls. 
EXTERNAL Z MOD: 
AC coupled rear panel socket. lvpk.pk for 
visible modulation, 60V for blanking. 
Input impedance lMn. 
DISPLAY MODES: 
SINGLE TRACE: Yl or Y2. 
DUAL TRACE: Alternate sweep or chopped 
mode (250KKzl automatically selected by 
time base setting: 
Alternate sweep-0.5µS/cm to 0.5mS/cm, 

·chopped mode-lmS/cm to 1 secfcm. 
X-Y mode-via Yl and Y2 inputs­
selected on time base range switch. 
Bandwidth DC to 1 MHz. 
Y DEFLECTION: 
Dual channels-'-
Sensitivity-5mV /cm to 20V/cm ± 3%. 
BANDWIDTH: DC to 15MHz. 
INPUT Z: 1M!1/30pf., 
INPUT COUPLING: AC/DC[ Ground. 
X DEFLECTION: 
TIME BASE: Ranges 1 sec[ cm to 

0.5.uSf cm with XlO Expansion± 5%. 
TRIGGER MODES: (i) Internal Y1 ,+ or - · 
(iil Internal Y2 + or - . {iii) External 
+ or - . (ivl line + or - . 
LEVEL CONTROL: (i) Manual or Oil Au'to 
with automatic free run in absence of 
signal. 
EXT. TRIG.: Input Z. 100k!115pf. 
EXTERNAL X: Via external X.input, 
sensitivity 1 VI cm. Input resistance 
lOOkn, bandwidth DC to 2MHz. 
GENERALrlNFORMATION 

· CALIBRATORS: 
(i) CAL.: Line frequency square wave 
lV pk.pk± 2% rise time approx. 20,uS. 
(ii) PROBE TEST: Time base gate wave­
form + lOV. 
SUPPLIES: . 
95-111/ 103-121f111-130. 
190-2221206-242/ 222-260. 
Selected by rear panel switch. 
45-440Hz. Approx. 35VA. , · 
OPERATING TEMPERATURE RANGE: 
0 to+ 40° C. 
WEIGHT: 
20 lb. 
SIZE: 
7" x lH" l< 17''. 
!Hl {Wl (Ll 

JACOEY(i) 
~ITCHELL 

I 

SYDNEY 630 74do BRISBANE 21 0586 
MELBOURNE 30 2491 PERTH 28 5725 
ADELAIDE 93 611!7 LAUNCESTON 2 5322 JMf61-71 
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TUNING WITH 
NO 
MOVING 
PARTS 

REGULATED) 
. VOLTAGE 

x t 

G~J 
· STATION 

It! 

GD. 
z t 

]:J 
STATION 

1t2 

across C-904 rises< 0-906 resumes 
reverse biased operation and the i.f. 
amplifier becomes operative once 
more. The release time during which 
the i.f. amplifier is muted by 0-906 \ · 
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 0-904 progressively loads 
the base of 0-906 to lengthen the 
release 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 
approxima~ely Y, volt change of de 
tuning voltage, whereas at 108 MHz, 
approximately 1 % volts change of de 
tuning voltage is required. 

I 

Fig. 9: Five individual potentiometers, 
singly selected by 'pushbuttons, tune the • 
11aractor-diode front-end to preselected 
station frequencies. 

0{] GO GD 
z z z t 6 TUNING 

- i VOLTAGE 
• TO FRONT· 

LJ u LJ 
END 

STATION lt4 

STATION STATION 
lt3 lt5 

REMOTE CONTROL OPERATION 
From the foregoing, it is obvious that 

a Simple duplication of the "advance" 
switches on the end of a long cable 
would constitute an excellent means 
of providing remote control tuning for· 
such a receiver and, of course Fisher. 
provides just such a "remote control" 
attachment .. Manual tuning is also 
easily accomplished, by simply 
including a continuously variable 
potentiometer to which is fed the 
highest de tuning voltage required. The 
"arm" of the potentiometer then 
supplies tuning voltage depending 
upon its setting or point of rotation. 

ihe . more advanced form of 
Autoscan featured in Fisher's 500 TX 
makes provision for an. ascending as 
well as a .descending de tuning voltage,· 

TEST POINT 
TUNING 

VOLTAGE 

enabling 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 
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 yvith controlled values of 
junction capacitance accurately 
deterrrlined by the de voltage applied; 
as reverse bias tci them. Wh'ether this 
development will lead to the complete 
abandonment 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 more 
manufacturers begin to experiment . 
with it. • 

This article has been 
reproduced from the May 
1971 issue of AUDIO by 

·arrangement with the 
publishers. 

r ---,.---w9 ---, 

Fig. 1 O. Complete 
circuit diagram of 
Fisher Radio's 
"Autoscan" as 
used in the 
Model 450-T. 
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~-------------------,· ___ l..; _____ _ . DR. DER. . MODERN BbOKS & PLANS, . ' MAIL · I 21-23 Bathutst Street, Sydney 2000. ·I 
·I Please state coc1el number when ordering . I 
I . Please send me t~e following book(s) ..••..••••.. •.• -1 
I ~~ ;~.~; :j:~: ~: ~;;;,: ~~~ ~~::: : : : : : : : . I 
I j enclose $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

\' I Name ••.•• : • ,' ..•••••••••...••.•.•. • · • • • .". · · I 

.. ______ O•R•D•E•R•E•A•R•L•Y•F•O•R•X•M•A•S•! -----· L =s·~"l·~~ ~:~~=~~'.~'.~I 
Prices are current at time of publishing but are subject to change.· 

OHEftftTHflDUBH 

HHEftftlltftDUDH 
'MAr'naz~~ift 

Eiecirooit::. COtilmunlcawm 
wttn-tMOead 

A study ot n'tasa 
bewilderment in the face 
of accelerating chang• 

,J 
I 

I 

;;,j 
I 
I 

I 

·el 
d 

E10 BREAKTHROUGH ± ,DR; KONSTANTIN RAUDIVE. 
BOOK & L.P. RECORD. 39 pp. 81/2" x 51'2" $13.90. . 
or. Raudive's research poi ts to the fact that seemingly there is 
life after death and with Jthe aid of tape recorder, radio and 
microphone a "breakthrou h" has been achieved. Thrs book and 
the recording of the voices t,rom the dead has been the subject of 
world wide discussion. Available October. Order your copy now! 

E11. FUTURE SHOCK -lLVIN TOFFLER 81/2" ~ 51/2'' $6.90. 
Future shock is the most startling survey on the present weakness 
of our society ana its futu!re yet written,1 It is about change and 
how we adapt to it. It is about the future and the shocks that its 

. arrival brings. I _ 

E21. THE WORLD OF TOMORROW - ~. ~OLDSTEIN. 10" x 
7V2", 128 p.p. Well illustrated in colour. $3.95. 
Board a Time. Machine and travel a century into the· future. 
Explore the oceans and outer space. Imagine creating and living in 

· tomorrow's world! An extellent gift book for budding young 
scientists and engineers. I 

£23. ENGINfrERING AND ITS LANGUAGE - B. SCHARF. 10" 
x 61/2", 400 p.p. $19.50. fr 
Covering an exceptionally. Ide range of background engineering 
knowledge this book will rovide industrial translators, technical 
writers and those without a complete technical training with 
Information frequently required in commerce & Industry. 

E .. 24. BASIC ELECTRONics - PREPARED BY BUREAU OF 
NAVY PERSONNEL. 91/2" :k 6", 538 f·P· $4.55. 
This covers every important aspect o applied electronics using no 
more advanced material than principles of applied electricity .and 
elementary maths. This course is as valuable to hobbyists as to 
beginning students of electrbnics. 

E.27. 101 EASY AUDIO PIROJECTS -BROWN & KNEITEL. 9" 
x 5112", 168 p.p. $4.75. 1 · 

By constructing these audio projects you will not only have fun 
while working with your hands and constructing something with 
many uses but you will I achieve a practical knowledge and 
understanding of basic elect'ronics. 

E.28. TAPE RECORDl~G FOR TH.E HOBBYIST - A. 
ZUCKERMANN. 9" x 5lf2"j ,. p.p. $4.40. 
This book suggests not only WHAT you can do with a recorder, 
but HOW. Apart from theJhobbyist there are many ideas on what 

;~e;~::E:~;~~;~~ny~ ~d~~;;~;;;;s;e~:121.~~ ~ 1~ .. ~ ~7~ 
p.p. $12.75. 
In this excellent book, I ustrated by many photographs and 
drawings, the subject matter Is presented in terms of .Practical 
troubleshootin~ situations! and simple, reproducible examples. 
-!i~~~o~f~:sn:f~~ be indispensable to the technician entering the 



PATCHING UP PHOTOGRAPH/S 
-OF.FUNDAMENTAL PARTICLES 
Physicists working at the Rutherford Laboratory, near Oxford, with the particle accelerator, Nimrod, are 
using a device called a light-pen to speed up their research on fundamental atomic particles. The apparatus 
improves the quality 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 

memory store of a computer. 'later it 
combines the data about these events 
and provides information from which 
the scientists can work out the details 
of the structure of the atomic nucleus. 

Occasionally, this semi-automated 
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 fully recorded. 
But it is now possible to give the 
missing data to the computer. 

It is done in this way. The computer 
selects from its memory store the 

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. Wher'l 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 is 
proving invaluable in "patching. up 
physics". • - - --·- - - - - - - - - - - ·1 

I Professional 
I Quality 
I Amplifier_ 

Modules 
1. POWER AMPLIFIER 001 

I 
specifications include: 
* R.M.S. power (per channel) 

1 20 watts into 15 ohms. 

I 
I 
I 

PREAMPLIFIER 002 TUNER 1005 

I * Response 15Hz - 100KHz. * Suitable for 001 and 002 or any 
* Inputs: Magnetic 3mV, A.I.A.A. other amplifier. 

Crystals/ceramic 150mV, IM, * Connection by only 4 wires. 

I 
30 watts into 8 ohms. 

* Total Distortion less than 0.1%. 
* Response 15Hz - 100 KHz. 

Auxiliary 500mV, 500K. * Plug-on connector strip. 
* Distortion less than 0.1%. * Range 520KHz - 1800KHz. I 
* Bass, treble range± 16dB. at * Wide audio response. 

100Hz and 10KHz. . * Complete with dial glass, lamp, and * 7 silicon transistors, 6 diodes. 
* Fibreglass printed board. · 

. * PRICE $16.35 +sales ~ax. 
6 transistors, fibreglass board. . fibreglass board. 

PRICE $14.56 +sales tax. _ * PRICE $24.20 +sales tax. . I 

I -------------· CHASSIS (As illustrated) $7.00 plus sales tax. Other I Please send details of· . 
components (transformer, pots, switches etc.) available · -
at cost price. I D 001, 002 Modules I 

I AUDITEC AUSTRALIA, : Na!?-~~~~-~-~~'.~ ...................... , . 
I P.O. Box 200~ Narrabeen. I Address ••..•••.•••••••.•.•..•.••.•.•.••.•• '. 

I. N_.S.W_._ 2_101_ ·1 ....................... Postcode ••.•••.••••• I ---·-------
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Technology. Satellitelc 
n,.J, and fo;'long d1'tanoe mobH' 
com~unicatio'ns from ships 0. r aircraft. THE National Aeronautics and 

Space Aministration. is pl~nning 
to launch a satellite, in the 

mid-70s, designated 'G' in the series of 
Applications Technology Satellites. 
It will have a geostationary orbit over 

the equator and will carry a 30 ft 
parabolic dish antenna~ . 

The ATS series of satellites are being 
used to investigate the use of space 
technology in improving earth · 
communications, navigation and 
weather forecasting, and NASA has 
recently called for experiment 
proposals that will make use of the 
large antenna. 

The Radio Amateur Satellite 
Corporation (AMSAT) is proposing a 
relatively sophisticated 
communications experiment. It 
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 420450 MHz band. · 
Channeling will allow numbers of 
stations to use the repeater 
simultaneously. This will avoid the· 
problem of one high-powered station 

, capturing the power ·capability Of the 

'repeater .and reducing·levels of all the 
signals in ·the repeater pass-band. 

The experiment is designed to 
demonstrate the feasibility (or 

·otherwise) of satellite communications 
using relatively simple', low power, low 
cost terminals for point to point 
communications on earth. 

Simple, low cost terminals have 
obvious advantages for developing 

SOLAR 
CELL PANEL 

If t e AMSAT proposal is brought to 
a sue essful conclusion, it could lead 

· to tther, /non-amateur sate I I ites 
provi~ing i~proved communications 
for a/ number of existing services that 
prese~tly have to rely on HF 
com~unications, with all its attendant 
problems. • 

SClENJFIC 
EXPERI ENT 
MOD UL 

30FT. PARABOLIC OISHI 
ANTENNA 

electronics~ 
in Space 

PROPOSED A.T.S. -G. ·SATELLITE 

I 

, , . I 

WE SPECIALISE IN ALL TYPE:S OF TRANSFORMERS INCLUDING LIGHTl~G, INDUSTRIAL, POTEN-
. TIAL AND SPECIAL TRANSFORMERS /1 

SUPPLIERS TO GOVERNMENT FOR 23 YEARS - EsT, 1928 
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EQUIPMENT NEWS 

50 MHz PULSE GENERATOR 

The Data Dynamics Model 5'113 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. 

There 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 

EMI (Australia) Limited have been 
appointed the exclusive Australian 
distributors of the highly stabilised :vernier 
controlled EHT Power Supplies, 
manufactured by Miles 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 yquipment using 
high-voltage tubes. 

Full details from Commercial & Advanced 
Electronics Division, EMI (Australia) 
Limited, 14-18 Parramatta Road, 
Homebush, N.~.W. 2140. 

NEW LINEAR HVGROMETE.R 

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, can be 
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is available. Single, delay~d or double pulses 
are available with provisions for adjusting 
the delay between pulses, output pulse 
width and pulse amplitude. 

· The Model· · Sl 13 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 artd 
fall time controls are 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 10ooc dewpoint down 
to less than one part per million in air, gases 
or liquids, such as hydrocarbons. Its, 
measurement of relative 'humidity is said to 
be accurate to within 2-9C dewpoint. 

Sensors are set at each location, and for a 
reading are brought into the hygrometer's 
circuit simply by turning a .selector switch. 
Response time is less than one second. 

The sensors differ hi design detail · 
according to duty, but have several basic 
features in common. These include high 
sensitivity, an 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 affecting 
sensitivity and accuracy. 

The makers say that the system is so stable 
that the hygrometer can be used .for .many 

senso therefore operates effectively in oils 
and I petroleum, without risk of 

-contdminating the e1ement's dielectric layer. The hygrometer,· which has a circuitry 
made up largely of printed circuit ~oard and 
silicon solid-state devices, is produced in 
two models, one p"ortable for laboratory or 
work~ use, the other for permanent rack 
moubting. · . 

Full details . from Tecnico Electronics, S 3 
Carii\tgton Road, Marrickville, N.S.W. 2204. 

CA~D FILE KIT . . . 

I· 
I 

NLt &ldition to tho «pidJy 0>pmding . 
line lof electronic circuit hardware at A P · 
Inco~porated is a quick-assemble PC Card 
File lkit. These accommodate 4-3/8 inch and 
41/z inch PC cards. Only two to five minutes 
are tequired for assembly. 

Other unique features are support rails 
thatleliminate inte.r-row supports and the 
use of self-tapping screws for instant 
inst lation and removal of edge-board 
conbectors. 

THe assembled card file fits into standard 
SV.. inch by 19 inch cabinet space. Each file 
holds up to 32 PC cards 1/16" inch thick, 
up!o 6'h inches long; on 'h inch centres. 
Kit accept · standard 22-position, 
dou le-readout connectors (which may be 
pur hased separately) with either 
con entional solder tails or wrapping posts. 

Each file is composed of four pair of 
moulded card guide modules - each module 

· holding up to eight cards. Passages between 
card slots assure ample air flow for system 
cooling. Strips of card-position and 
conhector position numbers are supplied 
with each kit. 1 

Full details from A P Incorporated, 72 
Corivin Drive, Painesville, Ohio, USA 
44077. 

I 
UlrTRASONIC OISINTEGRATORS 

years without adjustment or. attention. Four ultrasonic disintegrators with power 
Accuracy can be confirmed at any time outj:>uts of SO, 200, 300 and 600 watts are 
simply by operating i check switch on the being introduced to world markets by a 
.instrument's panel. British firm. 

Only water vapour can penetrate the They make up what is believed to be the 
minute pores of the sensing element. The widest available range of such equipment. 
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Designed for laboratory use, ·mainly in the 
pharmaceutical industry, hospitals and 
research centres, the disintegrators disrupt 

' tissue cells and micro-organisms by intensive 
cavitation energy. 

' Each consists of a generator and a bench 
stand with a pillar-mounted transducer 
head. The generator, a solid-state module 
with an integral; thyristor-controlled power 
pack, is housed in a small cabinet and has 
only two controls - an illuminated on/off 
Ewitch for the ultrasonics and a power 
setting dial. Its frequency is 20 kHz. 

The trarisd ucer 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 within its 
housing. 

Full details from Chemical· Plant & 
Engineering, P.O. Box 17POP, Melbourne, 
Vic. 3001. 

DIGITAL ORUM PRINTER 
Aimed at both laboratory and original 

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. Internal 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-entry logic and a 
further development is planned to provide 
for serial entry. Plans are also laid for the 
production of a '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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DICK SMITH 

THE 
ELECTRONIC 

NUT . 
l.Jow overhead · means low 
prices-ours is only 9'2"!! 
Fully P.M.G. 
Approved. 

$19.95 
EACH 

WALKIE TALKIE UNITS 
PONY 100 MW output range: 

City 1fai to 1 mile 
Over water 2-10 miles.· 
Complete with battery, 

battery indicator, earpiece. 
SPECIALS 

DESOLDERING TOOLS ... ~..... ... . ........ $ 5.95 
2N 3055 TRANSISTORS ............................. $ 1.66 
S.T.C. 20 watt RMS Modular AMP ........ $28.05 
TECH. 20,000 ohm/volt Multimeter ......... $10.81 
AMATEUR CALL BOOKS ......... .95c 
7" x 5" 8 ohm SPEAKER . . ............ $ 4.50 
DELUXE STEREO HEADPHONES with 

slider volume control .......................... $10.83 
F.C.L. 101 !C's ............................................ $ 1 .95 
INNERBOND- FIBREGLASS BOARDS 

Indoor TV Aerials (Spiral type) ........... $ 1.30 
12 VOLT SIREN .. ...... .... . .. . ... $12.50 
20 PROJECT ELECTRONIC KIT .. . $16.70 
HI-IMPEDANCE DYNAMIC MICRO-

PHONES . .. .. $ 7.65 
EXPO HI-Fl EQUIPMENT 

E1000 10 watt R.M.S. . ............................. $54.00 
KA 330 20 watt R.M.S. .. ............. $69.00 
TA 3100 25 watt R.M.S. . ............................. $79.00 
GARRARD 418A CHANGER including. 

cover and base ...................... $65.00 

DICK SMITH 
WHOLESALE PTY. l TD. 

10 Atchison Street, 
St. Leonards .. N.S.W. 2065 
Phone 43 .:(414.4397739 

Open Saturday Morning 
Ample Parking at rear. 

DIK3196 
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AMPUFIERS - PREAMPLIFIERS TUNERS ..;.:..;. CONTROL UNITS ...L. GUITAR UNITS 
INSTRUMENTS - INVERTERS - CONVERTERS - RECEIVERS -t TRANSMITTERS 

- REGULATED POWER SUPPLY -TRANSISTOR AND VALVE TYPES~ 

POPULAR KITS..;. TOP QUALITY - L.OWEST PRICES 
INSTRUMENTS 

1 f;RF'tL~~ 11:~LIBRATED ............................... 1%3 
2 CRO WIDE BAND PREAMP 
3 CRO WIDE BAND PREAMP PROBE XlO 
4 CRO WIDE BAND PREAMP PROBE X 100 
5 CRO WIDE BAND PREAMP CATH/FOL 
6 19&& ...... 3" CRO 
7 19&8 ..... .- 3" AUDIO CRO 

MULTIMETERS & VTVM'S 
8 METERLESS VOLTMETER 
9 SOLID STATE M/VOLTMETER (A.C.) 

10 NOISE, DISTORTION, M/VOLTMETER 
11 19&& VTVM ...... 5% u m~ ~d~1~ s'flfoE VOM .: .... 5%

1 

14 19&8 SOLID STATE VOM ...... 1% 
15 VTVM ...... DIODE PROBE 
l& VTVM •.•. XIO AUDIO PROBE 
F ~~YD~ES EHT PROBE 

18 19&& R.C. BRIDGE 
~9 19&8 R.C. BRIDGE & SIG/INJ 

20 \ i.~Dl~s;r::::~EE~-risLSE GENERATOR 
21 SWEEP GEN RANGE EXTENDER 

AUDIO INSTRUMENTS 
22 HIGH PERFORMANCE AF GEN 
23 SOLID STATE AF GEN 
24 DIRECT READING AF METER 
25 SQUARE WAVE GEN. lOHZ lMHZ 
2& 1%8 SOLID STATE AF GEN 
27 ADDITIVE FREQUENCY METER 
28 AF TONE BURST GEN 
29 SOLID STATE AF GEN 1%8 
30 SCALER DIVIDER UNIT . 
31 CRYSTAL FREQUENCY CALIBRATOR 
32 1970 HIGH PERFORMANCE AF GEN 

R.F. INSTRUMENTS . 
33 CRYSTAL OSCILLATOR UNIT 
34 s.w.R. INDICATOR 
35 "19&& BASIC TEST OSCILLATOR 
3& SIG/INJ & R.C. BRIDGE 
37 19&9 SOLID STATE DIP OSC 
38 SOLID STATE TEST OSC 
39 "Q" METER 
410 LASER UNIT (Las•r Tube $178) • 
41 DIGITAL FREQUENCY METER ...... 200KHZ 
42 DIGITAL FREQ. METER ..... 70MHZ 
43 1970 GENETRACER (Combined Generator/ 

Sig. Tracer) 
44 OSCILLATOR CALIBRATOR 
45 l.F. ALIGNMENT OSCILLATOR 
'I& lOOKHZ CRYSTAL CAL1BRATOR 
47 lMHZ CRYSTAL CALIBRATOR 
48 SOLID STATE GATE DIPPER 
49 HARMONIC SPOTTING GENERATOR 
50 V.H.F. DIP OSCILLATOR 
51 V.H.F. POWERMATCH 

;~ ~1°c;'t~~M1~}~~Tblf Lf !.fR~Eh 
54 R.F. DETECTION UNIT 
55 S.W.R. REFLECTOMETER 

5& ~fiT1E~~E~~~~~Eii;1DGE I 
57 UNIVERSAL H/DUTY AUTOCHARGE 
58 6 or 12 Volt ...... 1 Amp UNIT 

REGULATED POWER SUPPLIES 
!l9 H.T.190 to 270VDC @ 40mA with Volts & 

Current Meter 
60 LABORATORY TYPE 30/l UNIT 
61 VAL-STAB UNIT 
62 TRANS·STAB UNIT 

TRAIN CONTROL UNITS 
f>3 19&7 MODEL TRAIN CONTROL 
64 19&7 MODEL TRAIN CONTROL with 

SIMULATED INERTIA 
65 19&8 HIGH POWER UNIT 
&& POWER SUPPLY ...... MODEL TRAINS 
67 .SCR·PUT CONTROL UNIT. 1971 
68 SCR·PUT CONTROL UNIT. 1971 

with SIMULATED INERTIA 
VOLTAGE/CURRENT CONTROLS. 

69 VARI-WATT POWER CONTROL 
70 VARl·TACH MOTOR CONTROL 

~~ !~:rn t:rni: g:~~~~ ::::: m~ 
, 73 VARI-LIGHT DIMMER ...... 300W 

74 AUTO-LIGHT CONTROL 
75 BRIGHT-DIM LIGHT CONTROL 
76 SCR SPEED CONTROLLER 

AUTOMOTIVE UNITS 
77 6 or 12 VOLT STANDARD UNIT 
78 & or 12 VOLT W/DWELL ANGLE 
79 TAC HO & DWELL UNIT FOR SERVICE 

STATIONS 

80 RO-FO TRANSISTOR IGNITION UNIT 
81. DWELL EXTENDER UNIT < 
82 C.0.1. SOLID STATE UNIT 
83 ALL ELECTRONIC IGNITION KIT 

· MISCELLANEOUS KITS J 
84 GEIGER COUNTER ...... SOLID STATE 
85 PHOTO TIMER 
86 DIRECT READING IMPEDANCE 

METER UNIT 
87 ·ELECTRONIC ANEMOMETER 
88 SIMPLE PROXIMITY ALARM 
89 PIPE AND WIRING LOCATOR 
90 RESONANCE METER 
91 ELECTRIC FENCE ...... SOLID STATE 
92 ELECTRONIC METRONOME ...... 

ACCENTUATED BEAT 
'13 TRANSISTOR TEST SET 
94 ELECTRONIC THERMOMETER 
95 FLASHER UNITS 
9& SOLID STATE VARIAC UNIT 
97 LIE DETECTOR UNIT 
98 METAL LOCATOR 
99 STROBOSCOPE UNIT 

.. 100 ELECTRONIC CANARY 
101 240 Volt LAMP FLASHER 
102 ELECTRONIC SIREN 
103 ELECTRONIC SPEED SENTRY 
104 ULTRASONIC OBSTACLE SENSER 
105 TESTMASTER 
10& PROBE TYPE CAPACITANCE METER 
107 A.C. LINE FILTER UNIT 
108 SOLID STATE PROXIMITY SW. 
109 INTERCOMM. UNIT ...... 2 STATION 
110 INTERCOMM. UNIT ...... 4 STATION 
111 INTERCOMM. UNIT ...... 6 STATION 

HIGH FIDEi.iTV AMPLIFIERS 
MONO UNITS 

'112 10 WATT BASIC AMP ...... S/STATE 
113 25 WATT BASIC AMP ...... S/STATE 
114 50 WATT BASIC AMP ...... S/STATE 
115 HI-Fl 3 with CONTROLS (VALVE) 
116 MULLARD 3·3 
117 10 WATT SOLID STATE 
118 25 WATT SOLID STATE 
119 50 WATT SOLID STATE 

STEREO UNITS 
120 MULLARD ~ .... 3.3 ...... {VALVE) 
121 MULLARD ...... 10-10 ...... (VALVE) 
122 PHILIPS ...... 10·10 ...... (VALVE) 
123 PHILIPS ...... 10·10 ...... SOLID STATE 
124 PLAYMASTER ...... 113 ...... SOLID STATE 
125 PLAYMASTER ...... 115 ...... SOLID STATE 
126 PLAY MASTER ...... 118 ....... VALVE 
127 PLAYMASTER ...... 3+3 ...... SOLID STATE 
128 PLAYMASTER ...... 10+10 ...... SOLID STATE 
129 PLAYMASTER ...... lO+lO ...... (Protected) 
130 PLAY MASTER ...... 128 ...... 20+ 20W ...... S/S 
131 PLAYMASTER ...... 128 ...... 60+60W ······ S/S 
132 PLAYMASTER ...... 129 ...... 3+3 ...... INT/CIRC 
133 PLAYMASTER •..... 130 ...... H/Phone Amp 
134 PLAYMASTER ...... 132 ...... 45+45 or 

23+23W · 
PUBLIC ADDRESS UNITS 

135 10 WATT STANDARD ...... SOLID STATE 
136 25 WATT STANDARD ...... SOLID STATE 
137 50 WATT STANDARD ...... SOLID STATE 
138 PLAYMASTER STEREO P.A. UNIT 
139 PLAYMASTER 30 WATT P.A. UNIT 
140 PLAYMASTER 12·240 P.A. UNIT 
141 50+50 WATT P.A• UNIT 

GUITAR UNITS 
142 PLAYMASTER 116 ...... 40 WATT 
143 PLAYMASTER 117 ...... 60 WATT 
144 PLAYMASTER 125 ...... 50 WATT 

m g~:i!~ ~~Zf ~~~ UNITI 
147 GUITAR REVERB UNIT 
148 GUITAR TREBLE/BOOST UNIT 

STEREOGRAM UNITS 
14q PLAYMASTER 124 
150 PLAYMASTER 132 

MISCELLANEOUS AUDIO UNITS 
151 THEREMIN UNIT 
152 1968 VOL/COMP UNIT 
153 KEYLESS ORGAN UNIT 
154 ORGAN TREMULANT/VIB UNIT 

,155 MUSICOLOR UNIT . 
156 STEREO PHONE ADAPTOR 
157 1970 1/C VOL/COMP UNIT 

CONTROL UNITS 
158 PLAYMASTER 104 
159 PLAYMASTER 112 
160 PLAYMASTER 120 
161 PLAYMASTER 127 

MIX~R UNITS 
162 SOLID STATE 4 -CHANNEL UNIT 
163 SOLID STATE ·4 CHANNEL Hl·IMP 
164 UNIVERSAL MIXER ...... 8 CHA'NNEL 
165 UNIVERSAL MIXER ...... 3 HIGH 

INPUTS with TREMOLO 
166 . UNIVERSAL STEREO SYSTEMS 

PREAMPLIFIER UNITS 
167 S/S SILICON MONO 
168 S/S DYNAMIC MIC ...•. MONO 
169 S/S DYNAMIC MIC •..... STEREO • 
170 PLAYMASTER 115 ...... FET. STEREO 
171 PLAYMASTER 118 
172 SOUND PROJECTOR PREAMP 
173 BALANCED MIC PREAMP 

174 
175 
176 
177 
178 

179 
180 

181 
182 
183 
184 
185 

18& 
187 
188 

189 
190 

191 
192 
193 
194 
195 
196 
lq7 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 

223 

224 
225 
226 
227 
228 

229 
230 
231 
232 
232 
234 
235 
236 

237 
238 
239 
240 
241 
242 
243 

TAPE AMPLIFIER UNITS 

~~H0M1~~~~ rroE~-~~ONO 
PlAYMASTER 110 ... - STEREO 
PLA'fMASTER 110 ...... POWER UNIT . 

PL:Jf"t,.~Tiftf},6WE'R if~1~o/STEREO 
SOLID STATE V.O.X. UNIT 
TAPE ACTUATED RELAY 
TUN'ER UNITS 
PLAYMASTER 111 
PLAY~MASTER 114 
PLA MASTER 122 
PLA MASTER 123 

~L~~l~:~~~~;:~MENTS, ETC. 

~tm:~g~lE !3~goD~~~~s 
ELEE.fFi;,~<?~l~y~~~~~l~~.fOUND 
TELEPHONE AMPLIFIER 
ELECTRONIC MEGAPHONE 
REC!EIVERS 
SYNCHRODYNE UNIT 
DELITAHET _ .. , VALVE UNIT 
ABC-3 
ABC-4 

,~Be'iN~ 'D/CHANGE SUPERHET 
3 BAND 2 I 
3 BAND 3 . 

m~ !tt ~!~~ ~ 
1961 Al.L WAVE 4 
1967 ALL WAVE 5 
1967 ALL WAVE 6 
1961 ALL WAVE 7 

~~~ i~!~m:::g~ ,~ ::::: !~~A~_f~~T 
w.:r1.~~~sC:.-'b1'J. rF 
TRANSISTOR 2 
·TRANSISTOR 3 
PAlllORAMIC RECEIVER UNIT 
240 !COMMUNICATIONS RX 
27MHZ RAOIO CONTROL RX 
ALL WAVE INT/CIRCUIT 2 
FREMODYNE 4 ...... SOLID STATE 
FREMODYNE 4 ...... RF SECT. ONLY· 

b1i~Cl'~tJ-'j;:"~c~~o;~tNXAL BOOSTEil 
3 Blo\ND PRESELECTOR ...... SOLID STATE 
RADIO CONTROL LINK RX 
160ICOMMUNICATIONS RX 
DELTAHET MK2 COMMUNICATIONS 

RX ...... SOLID STATE 
MO.DULAR 3 BAND RX 
CONVERTERS 
BASIC SHORT WAVE UNIT 
50 ~ 144MHZ UNIT 
LO FREQUENCY UNIT 
144 HZ ...... SOLID STATE 
MJl(RINE/FIRE BAND UNIT 
TRANSMITTERS 
l44MHZ ...... 20 WATT 
3 BAND A.M. TX ...... 10 WATT 
52MHZ ...... A.M. TX ...... 7.5 WATT 
MODULATOR/P·SUPPLY / PA.20W 
MODULATOR/P·SUPPLY & PA.20W 
LINEAR AMP ...... 250 WATT ...... SSB 
521\11HZ HANDSET 
144MHZ HANDSET . 
MISCELLANEOUS UNITS 
MORSE PRACTICE SET 

~ir;s~~1'i..T~~~1EfRR ...... sot:10 STATE 
AUTOMATIC MORSE KEY UNIT 
RF PREAMP UNIT ...... SOLID STATE 
BF CERAMIC FILTER UNIT 

-VF UNIT ...... SOLID STATE 

Public Address Units_, Geiger Counters - Metal Locators_,_ Oeca~e Boxes-. Mixers 
-Battery Chargers-Oscillators-Bridges-Parts Supplied for Pr6jects in Electronics 
(Aust.), Wireless World, Practical Wireless, ,Electronics World, Electronics Illustrated, 
Practical Electronics, Electronics TOday, etc. · I 

'-' 

MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC. 
CO·MPONENT PARTS ...... YOU. NAME .IT ..... WE 1 WILL 9UOTE 

VALVES - 'TRANSISTORS - ZENER & POWER DIODES - SEMI-CONDUCTORS - DIACS - TRIACS .:._ S.C.R'S ~ 
I/C'S SPEAKERS - MICROPHONES - COILS~ IFT'S - TRANSFORMERS - INST CASES - METALWORK. PLAYERS 
& CHANGERS.- METERS - RELAYS - CONDENSERS - RESISTORS - BEZELS ...1- STLYll .- CARTRIDGES -
RECORDING TAPE - PROBES - INSTRUMENTS - POTENTIOMETERS - CRYSTALSI- FERRITE BEADS - CORES 
- BALUNS - TERMINALS - CO-AXIAL PLUGS & SOCKETS - MULTI 'CONNECTORS - PRINTED CIRCUIT 
BOARDS - COPPER WINDING WIRE ;;...... ETC. - ETC. -



EQUIPMENT NEWS 
PLUG-IN CURVE TRACERS 

Tektronix Australia , Pty. Limited 
announces the 5CTIN 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 
l mA/step for current and 1 mV/step to 
IV/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 Ryde, NSW 
2113. 

REVER~BLECOUNTER 
A new electronic counter that counts 

forward and backward is expected to have a 
wide variety of industrial and laboratory 
measurement, data-logging, and automatic 
control applications, including 
measurements of coordinates, angular 
position, speed, · RPM, flow rate, ·and 
temperature. 1 

High performance and many options make 
Hewlett-Packard's Model K20-5280A 

Reversible Counter one of the most flexible 
instruments of.its type. Among its options is 
a crystal time· base with gate times of 0.01 
to J 000 seconds, useful for measuring 
frequency (rate) and frequency difference. 
There's also a preset time base, useful Jor 
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 automatic control 
applications, the unit can be ordered with 
'two 7-digit thumbwheel-switch limit 
settings. ·Lamp and electrical outputs 
indicating whether the disfilayed 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 counter makes an excellent readout 
for linear and angular digital transducers 
such as optical tachometers, generator 
tachometers, magnetie 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, ?·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 th\) 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. 22-26 Weir St., Glen Iris, Vidoria 
3147. 
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CHRISTMAS GIFT -SUGGESTIONS 
A & R BATTERY SAVERS 

Permits A/C mains operation of 6-qV 
battery powered equipment. 
Approved bY electrical supply 
authorities. PS64 - for Tape 
Recorders . $14.95 
PS82 - for Transistor Radios $9.92 

PS104 ,.--- Output voltage 4.5V, 6V, 
7.5V, 9V and 12 v. o.c. by selector 
plug. Max. current 0.5A. $27.79 

CHASSIS PUNCH KiTS -
In wooden carry case $7.50 

PRECISION .. 
SOLDERING IRONS 

The iron is available for 6-volt or 
12-volt 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 n11ed 
for excessive element temperatures. 
Reliability is insured by completely 
seating the element to prevent 
oxidisation ahd 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. 3 5/32". No. 4 3/16" 

HAND NIBBLING TOOL 
Cuts round, square or Irregular holes. 
Capacity steel to 18 ga~ge aluminium 
or copper to 16 gauge. Punching 
bakelite plastics, etc. $6.50 

SCOPE SOLDERING IRONS 
Scope Deluxe .•••••••••••• $7.58 
Scope Standard •••••••••••• $6.94 
Mini Scope ••••••••••••••• $6.56 
Vlbro Scope •• : •••••.••• , • $5.51 
Transformer for above •••• , • $8.52 

PANBRAKE METAL FOLDER 
Invaluable for design prototypes, 
model shops and hobbyists In 11very 
field where light sheet metal work -is 
used. Folds - aluminium to . 13 
gauge, mild steel to 21 gauge. $25.80 

COILMASTER 
This hand·of)erated coil-winding 
machine will produce self-supporting 
universal and honeycomb coils. Also 
solenoid, single-layer, etc. Three 
cams, l/81n. 3/161n. and lf• 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 Oetaileci assembly 
instructions, all components 

,.Including cables and circuit diagram 
for 12 volt neg. earth. $29.50 
BUILT UNITS 
CDl - 6V •••••••••••• Neg. Earth. 
CDl - 12V ••••••••••• Neg .. Earth. 
CDl - 12V .•.•.•••••• Pos. Earth • 

. $35.30 
Specify Pos. or Neg. Earth. 

EVERYTHING POST FREE 

·nwvalhs 
208 LIT. LONSDALE STREET 

MELBOURNE, 3000 

Phone: 663 3731 
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_---:sl C's FOR CONS 
·A APP,LICATION 

APPLICATION: CAR RADIO RECEIVER 

MER 

Diagram shows the circuit details for a High quality AM 
radio receiver. 

12 

10 8 

100 10n 

100,l 

1~~ .1ovI 

TBA 651. TBA 641 II 

33 

. !100,, 
25V 

40 

car 

A linear integrated circuit that processes the whole high A monolithic integrate~ circuit primarily designed for 
frequency signal in AM, receivers. tt is particularly inten- use as a low frequency amplifier. The TBA '641 is 
ded for car radios and high quality radio receivers. The particularly suitable toi1 use in radio receivers, record 
TBA 651 consists of five stages: RF amplifier, mixer, players, tape recorders.I intercom systems, sound film 

. oscillator, tF amplifier and AGC control. It features high projectors and industrial~ applications. Variable or pre-set 
gain wide voltage supply range •(4.8 to 18V), low noise , components external to the chip are n. ot required. . 
ahd high sensitivity. 

orHER ~ow eosr 0Ev1cEs AVAILABLE FOR - 1 

! 

•RADIOS •RECORD PLAYERS •CAR RADIOS •HI-fl PRE-AMPLIFIERS •POWER SUPPLIES 

,Full range available from: 

• WARBURTON FRANKi 
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e ADELAIDE 56-7333 . e BRISBANE 51-5121 e HOBART 23-1841 
e LAUNCESTON 31-3300 e MtLBOURNE 69-0151 e NEWCASTLE 61-4077 

e MOUNT GAMBIER 2-3841 e SYDNEY 648-1711 
e WHYALLA45-0216 i e WOLLONGONG 2-5444 
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EQUIPMENT /NEWS 
COMPUTING VOLTMETER 

A new computing voltmeter from 
Schlumberger/Solartron uses a new and 
patented technique that allows previously 
impossible measurements to be made with 
accuracy and repeatability. 

The instrument - known as the JM 1776 
Computing Voltmeter - computes the· 
TRUE de, TRUE rms and1 TRUE mean 
rectified components of any signal from de 
- · 10 kHz. Computation· offers significant 
advantages over conventional circuitry, since 
the instrument may always be de 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 content or 
distortion present. · 

Most engineers and scientists know that 
there are significant difficulties in the 
measurement of natural phenomena· 
corrupted by wide band noise and time 
varying de signals. Conventional DVMs do 
not always I provide the Optimum 
measurement solution in such circumstances 
since the integrating digital voltmeter only 
rejects mains derived interference. · 

When measuring de components the 
Schlumberger unit has infinite rejection of 

intdrference and noise at all frequencies. 
In the ac mode the unit will measure the 

true rms and the true mean rectified 
components of any signal in the range OHz 
- l 0 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 .- accurate long term 
integration without the problems of 
overload and drift associated with analogue 
integrators. 

The measurement time may be externally 
commanded by using logic signals. This · 
enables the 1 measurement of de, rms and 
mean rectified components to be 
synchronised to external devices. 

Typical applications are in the -
measurement of random and natural 
phenomena and also low frequency 
deterministic signal evaluation. 

The JM 1776 is intended for use in all 
fields of measurement, acoustics, hot wire 
anemometry, oceanography, bio-medicine 
and environmental engineering. 

Full details· from Schlumberger 
Instrumentation Aust. Pty. Ltd., 112 High 

. St., South Kew, Vic. 3101. 

LABORATORY SIEVE SHAKER 
A new laboratory sieve shaker, designed 

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 c;m be 
instantaneously locked in any position. . 

The sieve stack is then compressed 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" diameter sieves. A 60-minute time 
switch is included as standard. 

Unlike many other types of sieve shaker 
the Fass unit is virtually silent and vibration 
free in operation .. 

Full details from Foss Electric (Aust) Pty. 
Ltd., 96 Penshurst St., Willoughby, NSW. 
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BRIGHT 
+STAR+ 
,CRYSTALS 

ESTABLISHED FOR THE PAST 35 ·YEARS 
FOR ALL YOUR REQUIREMENTS 

Bright Star Crystals are pre­
ferred by leading Manufactur­
ers throughout the country for 

ACCURACY - STABILITY 
'ACTIVm - OUTPUT 

Consult us for Crystals for any 
Mobile Radio. All types avail-
a~~ . 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and 
ULTRASONIC also available. 

Our modern factory equipment 
allows us to offer you PROMPT 
DELIVERY for all · CRYSTAL 
requirements. 

DEVOTED EXCLUSIVELY TO 
THE MANUFACTURE OF 

PIEZOELECTRIC 
CRYSTALS 

Contractors to Federal & State 
Government Departments. 

REP'RESENTATIVES -
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, 
Oarlinghurst, N.S.W. 
Phone: 31-3273. 
Fred Hoe & Sons Pty. Ltd., 
246 Evans Road, 
Salisbury North, Brisbane. 
Phone: 474311. 
W. J. Moncrieff Pty. ltd., 
24 Wittenoom Street, 
East Perth, 6000. 
Phone: 256140. 

Write tor a free c0mprehensive 
price list or quote for your . 

requirements. 

BRIGHT STAR CRYSTALS P/L. 
LOT 6, EILEEN ROAD, .CLAYTON, 

·VICTORIA, 546-5076 
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outperforms any 
signal 
fr 

new function generator 
works harder, 
operates easier 

. Sine, square and triangle 
waveforms? 

Single shot waveforms. 

Sweeping with Internal ramp. 

Slne2 pulse (top waveform) and 
100 ns pulse (bottom waveform). 

Burst mode. 

Fixed D.C. offset halves amplitude 
and offsets waveform positive or 
negative In relation to ground. 

high frequency, low cost 
New Model 7230 VCF Generator 
with 0.0001 Hz to 20MHz frequency 
range, 1000: 1 VCF /Sweep capability, 80 db 
attenuation, Kelvin-Varley divider frequency control, variable time 
symmetry control, search mode, and fixed positive or negative or 
variable± 1 O V D.C. offset. ' 

The ne~ ~xact Model 7060 wkveform Generator is the first in 
a series of higher performance instruments designed to be more 
useful in mote test applications 1

• 

Its frequency range, from 0.0001 Hz to 11 MHz, expands 
the, versatility of function generators into new areas. For. in­
stance, the Model 7060's ability to produce sine2 waveforms at 
8 MHz now provides a signal source for transmission line· test-
ing. Frequency response is flat all the way out to .11 MHz, with / 
high quality waveforms even ai the highest frequencies. ~ 

For sweep applications, the 1 Model 7060 offers "start" and 
"stop" frequency controls thatJet you precisely set starting and 

·stopping frequencies. Accurat Kelvin-Varley dividers tell you 
exact frequencies without using· a counter. 

As a pulse generator, the Model 7060 produces pulses. with / 
widths variable from 100 ns fo 1000 seconds, and repetition 
rates from 0.0001 Hz to a full 11 MHz. Ramp waveforms with 
ramp times from 100 ns to 1000 seconds are another first in 
this instrument. I 

The Model 7060 sets the pace in D.C. offset, too, with the 
ability to select either fixed positive or negative or variable 
±10 V offset. Offset also can lbe externally programm. ed with 
an analog voltage. 

Two complete generators in. one, the Model 7060 generates 
sine, square, triangle, ramp, pu11se and.sync waveforms, sweeps 
over a 1000:1 range and has pushbutton control of the operat­
ing modes of both generators. µe main generator can operate 
in internal and external trigger 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 tp an .external frequency or clock and 30V 
P-P open circuit (l 5V P-J> inttj. 50 ohms) output. 
Model 7060 VCF I Sweep Generator .............. . 

Waveform 
generators 
from $315 

® 

EXACT 
electronics, inc. 
Box 160 
HHlsboro, Oregon 97123 

1 ELM EASCO INSTRUMENTS ~TY• LTD. 
P.O. Box 334, Brookvale, NSW and P.O. Box 14, St. Kilda South,I Victoria 

Tel.: Sydney 93 7944- Melbourne 261552 
ADELAIDE - Phone 64 3296 BRISBANE - Phone 71 3366 
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EQUIPMENT NEWS 
FREQUENCY RESPONSE ANALYSER 

The Model 1310 Frequency Response 
Analyser recently introduced 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 lOV rms. The 
output from the oscillator is floating and 
isolated. It is possible to lock. the 

'PHOTO-ELECTRIC TRANSMITIER 
A photo-elet:tric pulse transmitter, 

designed primarily for use with 'positive 
displacement meters, provides an analogue 
signal.as well as two pulse signals. 

Fields of application include the 
petroleum, chemical, brewery, paint and 
soft drink .industries, and the unit can be 
used where remote transmission/control of 
shaft speed is required, such as on conveyors 
and pumps. 

The analogue current signal, proportional 
to full or part of the shaft speed range, is 
available in the standard output of 0-lOmA, 
4-2mA, 10-SOmA, or any other band in the 
0-SOmA range. 

In addition to the high-speed output 
obtained by chopping the light falling on a 
planar . photo-transistor, a reed switch 
out1fot ·is available at a lower .rate, normally 
in 100 to 1 relationship. This 
separately-generated output is normally 
used for totalisation. 

Power supply is 12V de (± 10 percent at 
200mA) and the unit, which can be supplied 
in either wea therproof/PTB or 
flameproof/wealhe.rproof housing, weighs 
20 lbs with the heaviest T-adaptor. A strong 
cast aluminium housing protects the 
glassfibre printed circuit board assembly, 
with silicon planar transistors and 
photo-elements. 
Optional extras are a remote indicator 

calibrated to ·give flow rate to an accuracy 
of ± l percent; a flameproof ac mains power 
pack suitable for .supplying up to two units;· 

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 
fundatnental 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. 

· and adaptors with quick-release clamps for 
meter proving applications. 

Full details from Eastern Instruments & 
Electronic Services, 460-468 High Street, 
Prahran, Vjc. 3181. 

NIM BINS 
The modular instrumentation approach for 

nucleonic instrumentation conceived by a 
special committe~ established in 1964 by 
the U.S. Atomic Energy Commissfon 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 range of NIM compatible modules 
now available. 

Apart from the NIM power supply that 
they have manufactured since 1969, Perini 
& Scott are now manufacturing NIM Bins 
for use by research and industry. 

The NIM bin offered complies with the 
specification ·T.l.D. 893 and was designed 
by the Australian Atomic Energy 
Commission who have licenced Perini & 
Scott (A'Asia) Pty. Ltd. to manufacture this 
equipment. 

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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LANTHUR ELECTRONICS 
(ARTHUR ROSENTHAL) 

69 BUCHANAN AVENUE 
NORTH. BALWYN, VIC., 3104 

TEL 854061 
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· 
eluded. Power requirement-18 volts 
300 ma. Parts supplied-Circuit board 
2" x 4!", 5 transistors, 7 caps., 14 
res., 2 pots., 2 heat sinks, circuit & 
wiring diagram, $11.95 · 
Assembled & tested ready to use, 
$15.50 Prices include postage. 
BASIC LAMP DIMMER J(IT 
Consists of--6 amp. triac, diac, po­
tentiometer with switch, .knob, ferrite 
rod inductor, four ! watt • resistors, 
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 c;ap. & circuit. Replaces bat­
teries in transistor equipment of all 
types. Will also trickle charge car bat­
teries. 
600 ma. size, $5.25 

1 amp. size, $5.95 
2 amp.· size, $6.95 

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. 
Specify wail or warbler when ordering, 
$16.95 Plus pack & post, 0.25 
Pressure Mat. Ultra thin, long life. 32" 
x 22", $10.75 . 
Plus pack & post. Vic., 0.40 Other, ·0.70 

''INNERBOND''® 
BONDED ACETATE 

FIBRES 

FOR PACKING IN 
SPEAKER ENCLOSURES 

AVAILABLE AT All 
LEADING ELECTRONIC 

DEALERS 

WONDER WOOL 
PTY. LTD. 

87 James Street, Leichhardt 
N.S.W., 2040. 

Box 548 G.P.O., Sydney 2001. 
Phone: 56 2780. 
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COMPONENT· NEWS I 

T0-18 SOCKET 

Less than 0.25" square, the Jermyn 
A23-2044 T0-18 socket from McMurdo 
(Australia) Pty. Ltd. allows close packing on . 
0.25" pitch without danger of adjacent 
devices shorting. 

The socket is moulded in glass loaded 
nylon with contacts of gold plated phospor 
bronze. 

Contact resistance is typically 11 
milliohms and capacitance between contacts 
is0.7pF. 

lnsulation resistance between contacts is 
over 104 megohms. 

The solder tails are suitable for boards up 
to 0.125" thick and arranged on 0.2" P.C.D. 
to simplify the layou{ .of P.C. boards. 

Full details from McMurdo (Aust) Pty. 
Ltd., 17-21 Carinish Road;· Clayton, Vic. 
3168. 

NEW VOLTAGE REGULATORS. 
SGS has added four new elements to its 

existing range of power regulators. 
Designated TBA 435 and TBA 62SA/B/C, 

these new integrated voltage regulators, 
encapsulated · in the standard three .lead 
T0-5 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 connector~ are particularly 
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 
sii:nple 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 
circuits is included an effective protection 
circuit against overload and permanent short 
circuit. The TBA 435 625A/B/C do not 
·require any external· components apart from 

· the output capacitor. . 
The devices are Claimed by the 

manufacturer to maintain an output voltage · 

98 

within ±5% of the nominal and a maximtim 
variation of 1 % of the absolute output 
voltage up to a regulated current of 100 
;mA. 
· Additional features include a very low 
output resistance (typ. 0.1.Q), high ripple 
rejection (typ. 60 dB) !ind 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/EMR-Photoelectric; . a 
division of Weston -Instruments has 
announced the release of a new Integrated 
Photoelectric Sensor. 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 de 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 supply is 
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 
interfaced. 

The· entire unit, including the multiplier 
phototube, is capable 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 degrees C at .both sea 
level and space environments. 

The following shortform catalogues can be 
· obtained by applying on . company letter 
head . 

(a) Electro-optical 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 l/C 
The research a~d 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 circuit, designated 
TBA 631, includes the following circuit 
functions:--' 
• 3 stage limitiiig amplifier 
eFM coincidence detector 
•Audio separator 
•Audio pre-amp and self-balancing system 
eAudio driver 
ePower output stage 

Thus the TBA 6 forms the complete sound 
·section from video driver to loudspeaker. 
Encapsulated in the well-known SGS 

16-llad pl~stic power SPLIT-DIP package 
witll. external heat-sink, the TBA 631 has 
been 9esigned to reduce .the .. number of 
extdrnal components to a minimum. 

Full details from Warburton Franki Ltd., 
Boxi 182, Chatswood, NSW 2067. 

Pl1STIC CABLE TIES 

MaJ pr~ducts developed primariiy ~r the 
Aeros'pace and Electronics Industries have 
found their way into the motor car. · 

The lmost recent example from Lucas (UK) 
are Plastic Cable Ties, simple to use. and 
ideal !for the garage, workshops and D-1-Y 
enthu~iast .. 

Made from 'heavy' strength plastic, the 
<:able lties are extremely durable; oil, water 
aild Heat proof, and will undoubtedly last 
the life of the car. 

To use, simply thread the tongue through 
the ldcking head and pull. The Cable Tie is 
self'lol:king and cannot be opened by inside 
pressu1re upon it. 

Full!, details from Lucas Ltd., Great King 
St., Bfrmingha11.1, England. 
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,COMBINATION 
-par·. excellence. 

MSP '15" Woofer model 15VAC fulfils a 
requirement where high power handling and 

quality reproduction of bass frequenci~s 
are of prime importance. It features a nominal 

35Hz resonance and this coupled with an 
exponential cone form allows 'Smooth frequency 

coverage from 30Hz to 6kHz. 
2" Tweeter model 2MBC is designed 

to cover the range from SkHz to 20kHz. 
The .overall response is substantially fl.at to 

20kHz, and the inherent low frequency 
roll-off below SkHz permits the use of a simple 

2mfd capacitor in series with the tweeter to 
accomplish a perfect crossover between bass and 

treble speakers. Complete speaker specifications 
& recommended enclosure designs are 
available on request. ' 

~~ 47 YORK STR~ET SYDNEY 2000 

MANUFACTURERS SPECIAL PRODUCTS PTV LTD 

ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PEFITH SYDNEY 
510111 . 310341 343836 21804 679161 /286400 20233&.297031 
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GROOVY 

Shown above 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. Spedal features are 

DEMONSTRATION SPEAKER 
This dismantled type LEST has been 

produced by JBL to illustrate the 
manufacturing techniques used in the 
construction of their products. 

We understand that the display urtit will be 
available to dealers toward the end of 
November. ~ 

JP RECORD PLAYER 
Zephyr Products have announced that the 

JP Stereo Record Player TP 601 is now 
available. The unit may be purchased with 
or without case and lid. The company are 

. inviting trade enquiries - details from 
Zephyr Products, 70 , Batesford Road, 
Chadstone, Vic. 3148. 

counterweight adjust~ent 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. 

REPLACEMENT LONG LIFE CARTRIDGES 

Acos 90 Series - a family of pick-up cartridges 
covering all the main types needed _today, each fitted 
with Diamond Stylus at .no extra cost 

CP9M MONO CRYSTAL Stereo Compatible ............ $6.95 
CP91·2 RICH OUTPUT MONO CRYSTAL Stereo 

Compatible ................. , ........... "...................................... $6.95 
GP92 MONO CERAMIC Stereo Compatible ............... $7.55 
GP93 STEREO CRYSTAL ........... ................................................ $8.55 
GP94-1 STEREO CERAMIC ...................................................... $8.95 fitted with 
GP94-5 STEREO CERAMIC FOR TRANSISTOR DIAMOND 

AMPLIFIERS ··································:···· .......................... $9.95 Stylus at no extra cost 
TECHllllCAL DATA SHEETS SENT FREE ON REQUEST 

Sole Australian Agents: 29 Majors Bay Rei., Concord, 
AMPLION (A'SIA) PTY. LTD. Sydney, 11.S.W. Phone: 731227 

SPEAKER PHASING 
Lobdspeakers in a stereo system must be 

connected in the proper phase. This"means 
that I the speaker diaphragms must move in 
the Same direction when identical inputs are 
applied simultaneously to both channels. 
If the speakers-are connected so that they 

are Incorrectly phased the sound will be 
diffu1se, lacking in bass, and producing an 
apparent source of sound that is jumpy and 
erratic. 

A jpositive way to check for correct 
phasmg is to place the two speaker cabinets 
side by side and to listen for changes in the 
bass kesponse as the leads to one speaker are 
reversed. The correct in-phase connection 
will ~roduce the greater bass output.. 

Onde the cortect phasing has been 
established, mark all leads and speaker 
connections accordingly. 

Hlssl 
A nJw cassette noise re~~ction system has 

been I developed by Philips in Holland. 
Unlike the Dolby system, the Philips 
technique operates only on playback. 

The I.system operates by splitting high 
frequehcy 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 s6 cancel each other out. High level 
signals' above 4 kHz are not affected because 
tape hiss is then masked by the programme 
material. , 

The Philips1 organisation say that their new 
system' (known as DNL - Dynamic Noise 
Limitirtg- will add about $25 to the cost of 
a cassehe deck. 

In th~ same way that they licenced other 
'manufacturers to produce their cassette 
machines, Philips are said to be planning to 
make their DNL system available to other 
manufdcturers without cost. 
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. Meet Australia's· top Hi-Fi 
People at the Convoy 

TECHNOCENTRE of SOUND 
where you hear and buy the 
world's top equipment 

THE CONNOISSEURS' ROOM, meeting 
place· of people who know Hi-Fi quality 
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 all new 
Cassette Decks ·from $183.00, the 
Dolby Deck only $318.00. Also ·new 
Amplifiers and Tuner/Amplifiers. A 
feast of quality. * Hear the 11ew J.B.l. AQUARIUS 4. 
Column Speakers only; 9 11 square. 
They give sound all round ($585 pair). 
A full range of J.B.L. Speakers in one 
line. * MclNTOSH 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 
OM l's & 3's. Hear them to believe 
them. 
* INTERNATIONAL HI-Fl by PHILIPS 
- this popular European gear is fully 
stocked and demonstrated. Meets DIN 
standards. 
*-PIONEER. An entirely 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 this fabu· 
lous price. 

CONVOY SONY SPECIALISTS 
13uy your SONY . from the big range of 
Cassette Recorders, 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 
1011 two-way Speakers and teak finish. 
$108.00 pair-a sound worth twice the 
price. 

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 
optimum from the tape you use. It will be 
like a new machine when set up for TOK-SD 
tape. All repairs and service for Hi-Fi 
equipment. 

FREE CUSTOMER PARKING 

~ 
TECHNOCENTRE 

Now at Cnr. Plunkett & Maclean Sts., 
WOOLLOOMOOLOO, SYDNEY. 

Phone: 357 2444. . 

MARANTZ ENTERS 
LOW PRICE FIELD 

------ .... 
·a···. ·a···. Q···. .. ' ' ' ' . ·' , ' ' 

--- ·-·.ai. 0 
~" ~ u • Te 

The Marantz Company (USA) iS entering a 
new market with a line of low to moderate 
price components. 

The Mara·ntz 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. 

Tlie preamp and power amp sections of 
either or both channels can be operated as 
separate components. The three-zone 
stepped tone controls offer more precise 
accommodation to difficult acoustic 
environments. 

The Model 1060 Amplifier section delivers 
60 Watts RMS continuous power, 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'!." W x 4%" 
Hx12"D. 

The. Matantz Model lo30 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 Amplifier matches in size 
and styling the companion Model 110 
AM/FM Stereo Tuner. · · . · 

The new line marks a dramatic move for 
Matantz 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 engineering 
specifications and the . careful attention to 
detail of all Marantz units. The distinguished 
appearance of these components are in 
keeping with Marantz'.·tradition of styling. 

Marantz protlucts are 'distributed in 
Australia by Auriema Pty: Ltd. 
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The tAPE REVOLUTION'S OVER! 
, JDK Super-Dynamic-'SD' 

Now recognised the world over as the 
PROFESSIONAL QUALITY RECORDING 
TAPE. Tape recorders are ••• "drama­
tically improved", says Consumer 
Guide, U.S.A .••• "significantly different 
performance from other tapes that we 
have tested". Electronics Today, Sydney 

THE TDK STORY 
It ·was in 1932 .that TDK's founders invented a new 
class of materials, ferrites, that was to become the 
basis of a new industry. -
The entire magnetic recording industry, as we know 
it today, grew out of the basic TDK innovations 
nearly four decade~ ago. 
Based in Japan, WK 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 
CASSEn,rs 
"The Tape That Turned the Cassette 
Into a High Fidelity Medium." 
Gamma ferric oxide, an exclusive TDK high-resolu-· 
tion, high-efficiency magnetic formu 1ation, has made 
it possible to achieve · fidelity . in the cassette 
medium that could previously be obtained only with 
reel-to-reel decks. The tape offers the ·following 
features: ' 
• Frequency response from 30 to 20,000 Hz • increas­
ed output level • Mi.nimum distortion • Expanded 
dynamic range • lowest noise, best signal-to-noise 
rntio • No shedding or head wear • High-reliability 
tamproof cassette construction. , 

SD REEL TAPE 

~-·,·' 
Ordinary magnetic particles, magni­
fied (left) SD-tape m1crofine particles, 
also magnified (right). 

SUPER DYNAMIC TAPE 7"-12011t! 

50 
150 7 

& TDK T.Af:'m ,:-z-_-.;: - =-

711-1800' 
C60 
C90 

Write for full details, also OIGl-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 
VIC: AUSTRALIAN MUSICAL INDUSTRIES 
155 Gladstone St., South Melbourne. 69 7281 
S.A.: TRUSCOTT. ELECTRONICS . 
64 Hindmarsh Square, Adelaide. 23 3024 
OLD: BRISBANE AGENCIES 
.12 Wickham Street, Fortitude Val!ey. 21.9139 
W.A.: LEROYA INDUSTRIES 
266 Hay Street, Perth. 81 2930 
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"Ex 
Sinclai 
RMS int . 
MagnavoJF 
Two pre-fa 
speakers. 
·A contemporar 
teak front panel. ,. 
A tasteful blend of quali 

Sounds ·of'. ere 
I 

closur 
above spea 
A contemporar 
lifier cabinet, 
attractive teak 
panel. . 
Yours for just $299.00 

Mail Order Division 
We offer our apologies to 
any customers who may 
have been inconvenienced 
by delayed orders during 
our move to Croydon . .. 

; •.. : creates your own custom-built stereo sound systf!m with these thr~ famous-name products -
· · BSR turntables, Sinclair amplifiers and Magnavox speakers and a Pre-Pak ~re-Fab Hifi system. 

So simple-easy to follow instructions make light work of the .assembly prbcess and you can be ready 
to go in less than eight hours. · . I. .· · · . · · 

There are numerous combinations so you can really do your own thing. Tb name but a few 

718 Parramatta Rd., Croydon 797-6144 
II 
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RECORDINGS ... CLASSIC. AL 
REVIEWERS: John Clare, 
Christopher Wagstaff, John Araneta. 

SHOSTAKOVICH - Symphony No. 
14 Margarita Mirdshnikova (soprano), 
Yevgeny Vladimirov (bass), Rudolf 
Barshai, Moscow Chamber 
Orchestra,HMV ASD-2633. 

Political considerations have always 
prevented more objective critical views on 
Shostakovich's works. A work like 
Symphony number 12 is a finer work to my 
mind than either number 11 or the better 
known number 13 "Babi Yar" but is always 
underestimated not so much for its obvious 
banalities but because to most minds it was 
written to commemorate the 1917 October 
Revolution. 

The myth of the "poor" Soviet 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 Russian 

Revolution. In fact Shostakovich has 
written "political" works on . his own 

·initiative, and the. results have sometimes 
been worse than State-commissioned works 
(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 
"trash" for State commissions, proves 

. nothing. We are. also, after all, not in a 
position to determine when a composer like 
Shostakovich writes music simply and then 
uses this same music for ostensible purposes, 
much as any composer' has done for 
hundreds of years. But an even more 
disturbing lack of objectivity is present with 
the almost unanimous acceptance of 
S~mphonies 13 and 14 as among 
Shostakovich's finest. Humanitarian 
documents these symphonies certainly are -
but they are not less political for that 
reason, nor are these recent examples of 
"protest" fine works because. they are 
humanitarian. 

This latest symphony of Shostakovich is 
attractive mainly because it uses texts· 
unusual for a Soviet artist: .Rilke, Lorca, 
Appollinaire, Kuchelbecker all 
condemmned at one time or another. as 
decadent aesthetes by Marxist 
policy-makers. Evenmore 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 writing 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 
sparked interest because of its novel 
approach to the problem of setting Russian. 
It is surprising that no .critic has to my 
knowledge compared the vocal writing in 

this symphony to the less derivative, 
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 must also use very 
characteristic Britten devices . (note 
especially the otchestral writing in the 
second song, which is almost literally lifted 
from the Frank Bridge Variations). 

There are undoubtedly very moving 
. moments nevertheless, especially the 

settings of Appollinaire's 'The Suicide' and 
'In Prison'. Performance is excellent - and 
while two more (!) recordings of this work 
are soon to be released, one can hardly go 
wrong by acquiring this one. Recording fine, 
and the surfaces on my copy are good. ~ 
J.A.R. . 

BARTOK Concerto For Orchestra, 
Divertimento. Hungaroton, Stereo, 
LPXl 1.43. 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 he 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, seem not 
quite dark .and sombre enough in the 
introduction, though the playing has the 
calm gravity one would desire. I thought too 
1that the trumpet statement of that lofty. 
theme which is taken up again in the third I 
movement could have been a 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 
and its immediate inversion, signal a 
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splendid play of alternating rhythms and 
energies, calm interludes and a vigorously 
rocking. ·canoh for brass instruments. The 
attraction of this movement, and indeed the 
whole work, is that its rhythmic variety and 

. strength never break the feeling of calm and 
lucid thought, of passion contained and 
reflected upon. I felt that Dorati could 
safely have rendered it with just a little 
more gusto. 
· The third movement, which is broadly a 
continuation uf the introduction of the 
.first, contains the mosr 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 into 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 it is 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 
woodwinds in bars of two four. time 
succeeded by five eight; the first bar of five 
Jight 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 OJ).e is always surprised. The 
beginning of a broad waltz motion stirs with 
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 ia tune of 
surpassing banality, and there follow various 
satirical effects, including a jangling 
dissonance which one could imagine being 
used . at the climatic point of some 
particularly insane circus act. It is generally 
held that these coarse interruptions 
represent the crude liberties taken with 
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. 1 

The Divertimento was also written at a 
time when Bartok feared for the future of 
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CLYDE BATTERIES. PTY. LTD. 
P.O. Box 167 - (Factory Street) 

. GRANVILLE, N.S.W. ·2142 
Telephone - Business 637 4051 1 

! 

·'SUPPL/IRS OF BATTER/IS FOR .THI ELECTRONICS INDUSTRY 

Fully Sealed Lead 
Acid Batteries 
The NOYPER battery is light 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 must be re· 
charged in the vertical position 
with a specially designed 
Clyde Noyper Battery Charger. 

· The batteries are suitable for a wide variety of electronic equip· 
ment such as two-way radios-transmitters and receivers, emerg­
ency lighting, portable TV and measuring equipment. They are 
available in 6 or 12 volt with capacities ranging from 1 ampere 
hour to 8 empere hour at the 10 hour rate. 

MELBOURNE: , 
269 Williamstown Road,· 
Port Melbourne. 64 1534. 
BRISBANE: Links Ave., 
Eagle Farm. 68 0155. 
ADELAIDE: 31 Burleigh Ave .. 
Woodville North. 45 6671. 
NEWCASTLE: 13 Dickson St .. 
Wickham. 61 1943. 
TOWNSVILLE: Penny Lane, 
Townsville. 71 6629. 

I 
NORTH ROCKHAMPTON: 
Highway Auto Electrics, 
104B Musgrave St. 6 5386. 

WESTERN AUSTRALIA: 
Industrial Storage Batteries; 
137 Framciso St., Belmont, 
65 2422. 

TASMANIA: 
Batteries Pty. Ltd., 
118 Bathurst Street, 
Launceston. 24 734. 

ATTENTION 
ALARM INSTALLERS 

SIMPLIFY YOUR INTRUDER ALARM PROJECTS 

Allow us to supply professional equipment at 
reasonable prices. · 

Due to mass production we can offer quality 
equipment freeing you to devote your time 
-to the heart of your intruder system i.e. the 
application and installation. · 

Contactus for information on Pressure Mats, 
Bells, Magnetic Reed Switches. Control . 
Systems, Timers, Photo-Electric Beams, etc. 

·sECURITY ENGINEERING 
PTY. LTD.\ 

SUPPLIERS TO THE SECURITY INDUSTRY 

182 GEORGE ST., PARRAMATTA, NSW. 
2150. PH: 635 6550 -- 635 6468. 
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Nickel Cadmium r~chargeable ~atteries 
The ULTNICA -range 'at bat~eries are all hermetically sealed, 
which guards against leakage. They tan be used in tempera­
tures as low as ''20.°C. 1and are completely shockproof. 
Suitable for usage in electronic equipment and oommunication 
equipment and electrical tools. 

THE rtGstrak 
~~~.~1·} ~.~ ;,~~~ 

chart voltage, current, power, supply at 1" per hour. 
temperature, pressure, strain, Portable or for panel mounting 
events; or virtually any para- as a system component. · 
meter that can be converted Accuracy ±2% of full scale. 
into· an electrical signal. I Only 5f" high, 3i" wide, 4f' 
lnkless,. drywriting, rectilinear deep. Weighs 3! lbs. 
recording with wide range 1 of Combine any two functions on 
sensitivities, .writing and ctlart one chart in our new Dual 300 
speeds. . i Series. 
Quick, easy chart review and , 
re-wind. Sliding access window. 
Rugged die-cast aluminium che 
in epoxy suede-like charcoal 
gray finish. I 

I 

Model 288 

TECNICO ELECTRONICS 

I 
I 

53 Carrington Road, Marrickville, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070. Tel. 489 9322 

211 Flinders Street. S.A. 5000. Tel. 23 3979 
97 Merivale Street, South 'Brisbane, Qld. 4101. Tel. 41571 
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CLASSICAL 
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 similar figures are 
occasionally used. . · 

Far from being a depressing work, it is on 
a sensual level most pleasing, and on the 
emotional level. it strikes me, like the 
Concerto For Otchestra, ·as an affirmation 
that man's existence is"worthwhile' atleast 
on the subjective level, despite outward 
uncertainty. This performance evokes 
perfectly that sense of carefully developed 
inner calm played .over by the nervous 
stirrings and alerts , of a highly tuned 
sensitivity. The recordedi 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 Davis' ability, vigour and enthusiasm · 
in Berlioz is always impressive. 

'This is no exception. 
From the opening phrase of the "Requiem 

et Kyrie" to the coda of the "Agnus Dei'' 
Mr. Davis' dramatic conception of the score 

. is strongly evident and his understanding of 
the whole work (in which each phrase has 
significance) is outstanding; His ability to 

·interweave the different lines · of 
counterpoint, such as the falling chromatic 
countersubject bf the strings in the 
"Requiem et Kyrie" or the unvarying chant 
of the chorus against the- long sinuous 
melodic lines of the orchestra in .the 
"offertorium" is superb. These different 
lines are· themselves beautifully phrased. 
Pauses are also well handled - the effect of 
the oause after the mildly radiant climax of 
"Et ab haedis me sequestra" (frorn the 
"Quaerens me") and before the entry of 
"Statuens in parte dextra" being most 
moving. Changes of mood (and there are 
many) are on the whole well managed - the 

· effect of the awed whisper of the cboir 'to 
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 
between "Pie Jesu, Domine dona eis 
requiem" and the feeling before it of being 
inexorably pushed forward. 

The London Symphony 'Orchestra is in 
excellent) form ~roughout. The effects of 
four brass chorrs scattered throughout 
Westminster Cathedral are really splendid, 
and the thunder of tympani and· drums, 
together with massive brass chord clusters, is 
breathtaking (helped, no doubt by the 
aci:lustics 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 "Hostias" (and again in 

"Agnus Dei'') are not, ·however, always 
exactly in tune with the chorus and this is 
annoying. Otherwise, the orchestra fully 
responds to the demands of Davis' 
interpretation. . 

The unaccompanied singing of the London 
Symphony Chorus . is very good and the 
blending of parts (helped again by the 
acoustics of the Cathedral) is excellent -
the chorus does a beautiful rei:idering 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 tenors) 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 i.s full of 
feeling and the chorus responds well to the 
conductor's demands. 
. Ronald Dowd . sings very expressively in 
the "Sanctus" and a wonderful effect of 
stillness is created beneath the soloist by 
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 tha:t 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 easily than if there 
was no reverberation whatsoever. The sound 
is excellently spread and the antiphonal 
effects of the brass choirs are effectively 
realized. 

' Certainly a most valuable addition to the 
Colin Davis Berlioz cycle. - C.M.W. 

IGOR .STRAVINSKY-LE SACRE 
DU PRINTEMPS APOLLO Ansermet, 
Suisse Rornande - Ace of Diamonds 
SDD-243. Stereo. I 

Records like this often make one wonder 
how much music c:in actually be managed 
on a single disc if a recording company folt 
willing enough. ! .• • 

This is not the first tirne 'Le Sacre' has 
been coupled ·with another Stravinsky work 
on a disc; there is first of all DECCA's older· 
recoi:ding of the work now on ECLIPSE and 
if memory serves an ancient American 
Columbia coupled its 'Rite' with either 
'Firebird' or 'Petrouchka'. 

At the priee ($4.15) this record is certainly 
an excellent buy. While the recording has a 
slightly gummy atmosphere compared to 
more modern releases, the overall sound of 
the disc 'is good enough. Most important, 
however, this record preserves one of the 
.best Stravinsky interpretations on record. 
That of 'Apollo'. The grace and strength of 
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Ansermet's reading is cinly surpassed by the 
composer's own and it is good to have it 
back i.n the local catalogue. · 

Ansermet's 'Sacre' is· another matter ' 
altogether. When first released about ten 
years 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. Anser~et's . 'Suisse 
Romande' is hardly impeccable but they do 
manage to put forth an interpretation of 
this score which is unique in that it is quite 
lyrical indeed. . 

Quite frankly, I can think of no 'Rite' in . 
the current catalogue which is actually less 
than good, and each presents a different 
conception 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, along with several others. -
J.A. 

Improvisations by Pierre Cothereau 
·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 French airs - the first side devoted 
to ten improvisations on "Alouette, Gentille / 
Alouette" and the second to a suite 
(Prelude, Air, Gigue, Musette, Sarabande, 
Menuet, Toccata) each movement based ·on 
a popular theme. 

What immediately, becomes apparent is 
Cochereau's ingenuity. The diverse 
treatment that· the "Alouette" 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 ii:ifluences. Mostly it is a 
curious mixture but sometimes one 
composer's harmony 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 rhythmic 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 
combination's of sounds seems 
inexhaustable. Nothing particularly exciting 
about the organ except perhaps the strident 
en Chamarade "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 I 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 
improviser. - C.M.W. 
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feel the beat 1 

through your 1e t 
and hear tlie lyric· too 

...... 
enjoy both with BASF LH•hifi recording tape l 
Sure, with any tape, you can turn the volume up as 8dB over other quali y 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 I · 
clarity and realism. The gradual narrowing SASF LH-hifi tapes also available in Compact 
of track width~ and lowering of tape Cassettes. I 

speed on domestic tape recorders place, Playing times: 1 

above all, great demands on tape to C30 2 x 15 minutes = 30 minutes'. 
head contact and magnetic uniformity. , 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 . C120 = 2 x 60 minutes 120 minutes. 
more audible during sound reproduction. 
To counter this, BASF engineers have BASF Compact Cassettes available everywhere 

in your choice of either "Trans," "Snap" or . introduced low noise equalisations and 
"Plastic Pack." eliminated the background noise, increased . 

j 

sensitivity and achieved a dramatic 
improvement in signal-to-noise ratio of as much 

BASF HAS THE QUALITY..:...:vou MAKE THE MUSIC-BASFFOR ENDLESS PLEASURE 

BASF 
Australian Distributors: 
Maurice Chapman & Company Ply. Ltd., 
276 Castlereagh St.; Sydney. Phone: 61 9881 . 

. 146 Burwood Rd., Hawthorn, Vic. Phone: 81 0574. 
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RECORDNGS ... JAZZ 

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: 'Watkin" by Miles 
Davis, who had been largely responsible for 
the move to cool jazz; ·and 'The Preacher' _ 
written by Horace Silver and performed py 
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 
less of the florid virtuosity. 

After leaving Art Blakey, Horace Silver led 
several groups of his own. If the 
performances on this recording are not the 
very best given by these groups, they are all 
excellent. It 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. I thought for a 

while of Flip Phillips and Lucky Thompson, 
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 
oratory, before resuming ,his sinuous 
muscular progress. .. 

All of these performances are exciting 
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 over true 
instrumental timbre, but this is not a bad 
example. 

The sound generally is more than 
adequate. - J.C. 

DUKE ELLINGTON AND MAHALIA 
JACKSON Black, Brown and Beige. 
French CBS, STereo S 63363. 

Black, Brown and' Beige was the first of 
Ellington's suites: l Due originally to a 
recording ban, and' then as a result of 
Ellington's deciding to discard part ~fit, the 
complete work has' never been recorded. · 
This version is minus th~ 'Three Dances' and. 
the record is filled out by an uninspired 
setting of the Tw~nty Third Psalm for 
Mahalia Jackson. i There was another 
recording of Mahalia Jackson singing the 
'Come Sunday' section of Black, Brown and 

1 Beige, as she does _here, which was 
somewhat superior tb' 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 all rare and intriguing 

j 
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REVIEWERS: Merv 
Atkinson, Graham Bell, 
John Clare. 

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 obvfo'usly 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 reeds, which 
rather than creatiilg a mournful atmosphere 
evokes a kind of remote, barely imaginable 
peace and quiet. 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 fruitftil 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 
trombone harmonies. It is sung by Mahalia 
Jackson in part four, and played yet again 
by Ray Nance on violin. It is 'it lovely 
melody, one which lulls you with its 
apparent predictability, 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 not a bad one. It 
is just the difference, it seems to me, 
between a concert performance and a studio 
recording, 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 
harinonic 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 arrd excitement. I would 
dearly love to hear it in concert. 

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 
variations on a theme for reeds from the 
first part and the 'Come Sunday' melody. 

r Although it is a suite of separate .sections it 
is unified by this carrying pver of melodies 

1 
from one section to another. 

1 'The problem 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 I may have appeared to 
emphasise the negative aspects. This is 

· splendid music, quite adequately recorded, 
and a must for the serious collector. =- J.C. 
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JAZZ 
THE :JAZZ MAKERS- "I've Got What 
It Takes". Lazy Ade and his Late Hour 
Boys. Ade Monsborou·gh (leader, 
trumpet, alto sax, tenor sax, clarinet, 
violin) Neville Stribling (clarinet, alto 
sax, baritone sax), Des Edwards 
(trumpet), Bill Miller (washboard), Len 
Barnard (drums, tambourine, piano, 
washboard, woodblock), Peter Cleaver 
(banjo, tenor, guitar'), Norman "Bud" 
Baker (guitar) Ron Williamson (tuba), 
Joe McConet:hy .(bass), Vic Conno~ 
(piano), Swaggie, Stereo S 1273. 

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 informal, many 
of the musicians switch about on a variety 
of instruments and not all play on every 
track. 

To list the various 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 variety 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", 
"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 · 
effects. 

The ensembles which are strictly ad Jib -
(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 is a 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 liner notes on the 
back of the cover were written by drummer, 
Len Barnard.-,, M.A. 

ST AN KENTON The Kenton Era. 
The Creative World, stereo, STl 030. 
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 satisfying, 

Many of his innovations did not arise from 
the main stream of jazz, as did those of 
Gillespie and Parker (despite lhe 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 peculiarly 
American spirit. 

The first side of this set, recorded in 1940 
and 1941, sounds very much like an 
extension of the Benny Goodman style: In 
fact, it ·is usually in the introduction to 
tunes, or occasionally in the verse, that 
'modern' voicing is employed. I find this 
·music highly enjoyable, 'not least for 
nostalgic reasons. It is a very strange thing 
when one can feel nostalgic about 
something that was happening around the 
time one was born. ,Then, I feel nostalgic 
about Benny Goodrftah 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 Jess like a 
show band, or a clipped dance band than 
Benny Goodman's .splendidly disciplined 
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team, ind 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 nauseating 
swing-era cuteness in the lyrics. . 

Generally, though the swing era feeling 
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 classieal music from around .the 
1920s, notably Stravinsky. This is not such 
an odd combination. Stravinsky's own 
purpose, at least in Rite of Spring, Was to 
use savage dissonance in conjunction with a 
relentless rhythm 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' fe~tures 
the fine trumpet of Ray Wetzel wh6 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 
Altd', 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 ove~ which it slurs and throbs. 
: Several variations of the Latin formula 
follow, one· of which is pretty close to 
Muzak, some using an orchestra 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 l}lues' and 'Zoot' 
sweep along unimpeded, and have good 
blowing from Conte Candoli, Lee Konitz, 
Zoot ·Sirris, 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 a representative set, and there · 
are many fine musical morrl'ents in it, but I 
don't feel that it includes the very best of 
Stan Kenton. There are no tracks, for 
instance, 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 
ttuly 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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~;.soRDINGS ... "El" TR"NEI! 
John Clare. .- I.- ~ ~ 

LITTLE RICHARD - "CAST A LONG 
SHADOW" Double Album Good Golly 
Miss\Molly, Long Tall Sally, Tutti 
Frutti, Lucille, Jenny Jenny, I Need 
Love, The Girl Can't Help It, Don't 
Deceive Me' and many more. Epic 
2ELPS 0004, Stereo. 

The rock and roll revival has finally arrived 
in all its lurex glory. 

I think it 'began with · Creedence 
Clearwater, who were mysteriously labelled 
as a heavy rock group. It is a vindication for 
those who always claimed that pop music is 
really about 'Wop-bopalu-bopalop-bam 
boom' rather lhan '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 
out 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 .they 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 minority. 

Anyway, for good or ill, old rock and roll 
stars are now crawling out of the woodwork 
everywhere, hoping to be 'revived'. Some of 
them belong in obscurity, others, like little 
Richard, are too much larger than life to live 
anywhere but in the spotlight. 
1 I first heard Little Richard in my early 
teens·, but I have often wondered why I 
seemed to remember his freneticocadences 
from very· 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 frcn7.y 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 :ill senselessly aroused passion, 
all uncontrolled rhetoric: the sound of 
adults screaming at each other inside the 
house, of an incensed speaker jn the 
Domain; but Little Richard takes that .wild 
fe.rvour and he pokes fun at it, he 
exaggerates it, and it comes out as a glorious 
release. 

Apart from all that, Little Richard is still, 
as he claims repeatedly on this recording, 
the best looking man in 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 rhyth·m section throughout is 
like a big machine and the momentum is· 
irresistible. 

Richard's breaks are not quite what they 
used· to be: . for 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 
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 excitement is all 
there. 

The other recording is a collection of soul 
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. 

All in all an indispensable double album 
for Richard fans, big or little. - J.C. 

p~ter c:ook&dudle~1 moort;. 
J .. 

) . PETER COOK & DUDLEY MOORE 
Not Only But Also, Decca, Mono 
LKASOSO. Dud Dreams, In The Club, 
Lengths, This Is Ludwig Van Beet· 
hoven, The Making Of A Movie, 0 0 
Dud. 

There is not much doubt in my mind that 
Pete and Dud comprise one of the great 
comic duos. 

They are as good as ever, despite 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 
extremely funny to watch, yet nearly 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 Morecambe and 
Wise, for instance. 

Few comedians of the past presented such 
a range of situations. None to my mind has 
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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 
gradu.ates. 

J'his recording was taken straight from a 
recent "Not Only But Also" series, and one 
hardly misses the visual element. . 
• In 'Dud Dreams' Pete gives a deadly · 
earnest and hysterically funny Freudian 
analysis of Dud's dream, which involves 
passing through inany doorways ·and 
eventually climbing into a cupboard. Let me 
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 

1 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. 

"O 0 Dud" is one of their classic routines 
in which undersized Dudley's fantasy life 
runs riot as he rehearses for the part of the 
new James Bond. The funniest and most 
relaxing record I've heard this year. - J.C. 

JOSE FELICIANO Encore, RCA 
SP-105, Stereo. Hi-Heel Sneakers, 
Rain, Pegao, Susie Q, Wichita Line· 
man, California Dreamin', Hitchcock 
Railway, Destiny, Nature Boy, 
Malaguena, Life Is That Way, Light 
My Fire. 

Feliciano's' is a hybrid style. He's obviously 
influenced 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, 
arid he can be an extremely moving 
performer. Not everybody 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 
anyway, but Nat King .Cole managed to 
inject it with something special. Most of the 
other tracks are good, easy listening, but 
'Hi-Heel Sneakers' and 'Susie-0' have 
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 ti~le. Recording quality is generally 
fair. In summary, a pleasant recording With 
one or two stand outs. - J.C. 
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CUSTOM ELECTRONICS 
304 NEW SOUTH HEAD ROAD, 

DOUBLE BAY, 2028. . 
PHONE ,36 2560 - A.H.: 37 8158 

of speaker systems 

If you haven't I 1 

heard this range 

: . , ·. you're missing 
··•• "NATURAL SOUND" 

"2001" 12" & VAlUE "MIDI" 8" 
3 way 25W 3 way lSW 

•

. • PAC~AGEDEAL-4 
. OOKORDER 100 WATT OR 

. AWA ST45 OR . 

"MINI ul.riMATE" ~L~C .. ~6~1·~1TH MAGNETIC 
4 way 30'N 12" 3 way - $396. 

PACKAGE DEAL-3 
PIONEER SA500 40 WATIS 
BSR WITH MAGNETIC 2 x 
"MlOl" 
8" 3 WAY - $258 

. "ULTIMATE". 15" 6 element 5 way SOW RMS 
Make your choice on our comparitor of brands 
like PIONEER, DOKORDER, AWA, AKG, ELAC, 
DUAL, LEAK, PHILIPS. Also Package Deal 
Specials. 

VOLUME BINDERS 
Following numerous requests from 
readers, we are arranging to supply 
volume binders for ELECTRONICS 
TODAY. Details of price and 
availability will be announced shortly. 

fULL RANGE OF: 
Capacitors - Resisto'rs - Potentiometers 
- Semiconductors - Tuning Condensers 
- Transformers - Speakers - Valves -
Switches (Rotary, Slider, Toggle,· etc.) -
Bezels - Batteries - Stylii - Tape 
(B.A.S.F.) - Cassettes - Flex ~ Solder­
ing Irons - Relays - Plugs - Sockets 
- Terminals - Tag Strips - Tagboard -
Matrix Board - Copper Clad Board -
Etching Material - Rectifiers '- Cases -
Chassis - T.V. Aerials - Cable - Fuses 
- Jacks and Jack ·'Plugs and Kitsets. 

COMPLETE MAIL ORDER SERVICE 
All goods available at competitive 
prices •. Please write or ring for a 
quote ••• 

1 t2 

PEPTRBNEJS 
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 Girls of 

Broome. 

Folk music enthusiasts are wafned to stay 
clear; this will give them apoplexy. Which is 
to say that r 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~ I hope that M7 
will consider this. ln the meantime, they've 
gone mainly for the songs which will fit a 

· smooth, singalong fotmat, though, I hasten 
to add, there are some good ones here. 
'Waltzing Matila' is, well, 'Waltzing Matilda'. 
It's sung iri competent .straightforward 
bouncy fashion , by the Sundowners, and 
that is how most tracks are performed. 
There is no real attempt at authenticity. The 
Riders From The Never 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 -0ne, but the Rhythmaires sing· it 
with no trace even of a hangover. 'The 
Dying Stockman' should be wildly 
exaggerated. Warren Williams overdoes it 
allright, but not enough. He sounds as 
though he could be serious. 'While The Billy 
Boils' is sung in a chaste soprano by Ann 
Sidney. 

1 
. • 

There is nothing wrong with any of these 
performances, but do not look for ariy of 
the bawdy old Australian spirit which 
inspired some of the songs. lt'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 Night 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 quite a 
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 if is, it makes use of a weird 
mechanical reverberation, and it reminds me 
of some very old fashioned instrument . 
which r 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. 

I. 

GJrierally, this music needs to be heard at 
high volume, preferably through 
headphones, or it becomes mere 
background. This is because · the 
anahgements are predictable, though 
satisfying, and the songs are not very 
com1pelling. Nillson's 'One' (One is the 
Loneliest Number) is one song I can do well 
with'out, using as it does such Rod McKuen 
sty it\ gimmicks ·as the treatment of an 
adve!rb as a noun, vis the· Jine, "No is the 

·saddest experience". / 
The most exciting track is 'Ceiebrate' 

which uses a repeating phrase against 
everYthing. they could throw in, including 
some brass, blended well into the mixture. 
'Tryj A Little Tenderness' is quite tasteless. I 
am tired of hearing this old song being given 
an a~gressive 'soul' treatment. 

All of the vocals are recorded with a great 
deal!of resonance, and all sounds, even that 
of lin ordinary piano, are coated with an 
electronic gloss. Drums are not to my ear • 
quit~ sharp enough, and the bass is 
underrecorded, which is most unusual for 
recordings of this kind. - J .c. 

i 

i 
J. B• LENOIR Alabama Blues. French 
CBS, Stereo SBP 233977. Alabama 
Marth, Alabama Blues, The Mojo 
Boogie, God's Word, The Whale Has 
Swa111owed Me, I Feel So, Talk To 
Your Daughter, Good Advice, 
Vietnam, I Want·To Go. 

I . . 

Most people who have used the blues as a 
vehidle for contemporary social or political · 
comtnent have smoothed the form out quite· 

. a lot, dispensing with the ingenuous but 
. excit'ing and ·humorous practice of suddenly 
cram'ming a whole string of syllables into 
the space where there should only be one or 
two i notes, applying conventional ,good 
vocal technique' to high phrases, instead of 
those nasal, almost piggish, painfully forced 
.headi tones. This last technique can be 
unbearably moving. I will never forget an 
old chain-gang song I, heard sung in England, 
one part of which goes: "Oh Lord, those 
Gorgla girls, they do the sweetest jelly roll". 
'When you sing a line like that, it's got to be 
swine-toned and earthy. 

I think J. B. Lenoir could carry it off. 
Coul!i have carried it off, rather. He died a 
few fears ago. He was really an old time 
blueS singer, though he sang quite often of 
contemporary matters, as well as suGll 
timeJess concerns as women and booze, hard 
luck and feeling good: 

Apparently both •John Mayall and Frank 
Zappa had hailed Lenoir as the greatest 
living blues singer. I wouldn't have quite 
gone along with that, but I liked him a great 
deal. He accompanies himself, apparently on 
the ten dollar acoustk guitar he prefers, 
and ihe is joined on some tracks by a 
drunimer. If you want'to hear art authentic 
blues sound, and if you want to hear how a 
,man jean rock the hell out of an eight to the 
bar beat, relying on mainly his voice and the 
aforementioned ten (:lollar axe, I strongly 
recommend this recording. 

Distributed by AvanlGuard Music, it is so 
far tis I know the dnly complete album 
Leno'ir recorded. Sound is excellent. - J.C. 

I 
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/ onarc 
Amplification 

. You've probably saved. 
enough money already. 

Just when you thought you were still 
saving up for it, you find out that Monarch 
Amplification can be yours from as little as 
$107 (or up to $100 less than other amp I ifiers 
with the same performance). 

Even so, the saving is just beginning-'­
because when you get a really great amplifier 
at .this price, you can spend more on those 
better speakers you've had your ear on. 

: Compare one of these second 
generation Monarchs with another, 
more expensive amplifier. Check 
the power, the frequency 
response and the distortion. 
Have a look at the features 
listed below, from slide.controls· 
and filters, to the satin walnut 
veneer cabinet. 

: How much? You've probably 
saved enough already. 
Monarch SA-600 . 
Recommended Retail Price $139. 

The professional amplifier for 
perfectionists with a limited budget. 22 

Watts per channel of clean, undistorted 
power, enough power for any speaker 

" system. All silicon transistor circuitry 
means low noise. Harmonic distortion of 
0.8% for transparent sound. Four slide 
controls for bass, treble, balance and 
volume. Main and remote speaker 
connections. High and low filter. 

For your dollar the most flexible 
comprehensive amplifier on the market. 

Monarch SA·450 . 
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. 

Australian Distributors 
W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 
W01B/FP 

ACT. Homecrafts. VIC. Douglas Trading, OLD. Tel-Air Electronics, WA Leslie Leonard, TAS. P&M Distributors, SA 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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BOOK .REVIEW! 
' 

i 

"BASIC ELECTRONIC PROBLEMS SOLVED". By Donald .A. 
Smith. Published by TAB Books, first printing July, 1910: 190 
pages 8%'' x SW'. Soft Covers. Australian price $9.9S (hatd back). 
$6.lS (soft cover). AvailalJle from Modern Books & Plans and other 
leading booksellers. l 

There are two main secfons in this book, the first four chapters 
provide an exte·nsive practical introduction to Ohm's law, delta star 
transformation and reactance, impedance and phase in ac circuits. 

The second section gives brief theory and basic formulae on 
semi-conductors, power su'pplies and general receiver circuits, both 

, valve and transistor. The final chapter provides a detailed discussion 
of the technique of usi~ ttle slide rule. . . . . 

Basic electronic problem solving takes up the first 111 pages of the 
book, and at first sight onb would think tliat this would be of value 
to young people embarking on their first course in electronics, and 
so it would to a limited extent. The solving of Ohm's law problems 

·'is covered very well indeed iwith numerous examples being given and 
plenty of problems for the reader to practice. Answers to the 
problems are given in appbdix 1 and further worked answers are 
provided in appendix 2. The same can be said for the treatment of 
inductance, impedance andlaU that. 

But there the problem solving ends - no Kirchoff - no Thevenim. 
The text does not go fat en'ough, yet there is a great deal of material 
included which is of little1 value. For example, there is a chapter 

· 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 jcertificate standard of education will 
understand indices. This sehion would appear to be of benefit only 
to those older people whb have forgotten their maths and need 
some revision. ·i 

The author states in his prbface: 
"F~r over 10 years my j students have been after me to write 

this book, which they prefer to call a "cheat book". They claim if 
will h.elp clarify the basics !encountered in ANY electronics course, 
particularly for tt.:>se without extensive mathematical background." 

Well, electronics courses jn the U.S. must be a lot simpler than 
they are in this country it would seem, but I doubt it. 

The theory of semicondudtors, power supplies and receiver circuits 
is covered in 40 pages and lis therefore hardly exhaustive, although 
what is included is treated well, if somewhat briefly. The book 
would be far better and would achieve its purpose if this section had 
been replaced by more proHlems on circuit analysis. 

i . 

Chapter 8, the last in the I book, is devoted to the use of the slide 
rule, a tool with which ev~ry technician should be familiar. Here, 
however, in his efforts to ~e explicit, the author has gone slightly 
wacky. For example, take this explanation of how to find the 
number 15 on the rule: I 

1 

"On, most rules, there is so much space between the major 
divisions 1 and 2, that th~ next ten smaller divisions are actually 
marked with numbers as well as lines. Thus you will find a 5 marked 
on the rule hatf way between the major divisions of 1 and 2. 
Another way to understankl the markings is to think ·of 5 in the 

, previous example as 5. In' this case, you can think of the next 
smaller divisions of ten on ~he D scale (between the major divisions 
,of ten marked across the *1hole D scale) as being .1 each. In this 
case, the S is five tenths up the scale from the major division 1, 
between major divisions 1 ahd 2." 

Did you follow that? I rbund it a little confusing, especially as 
pages 129 to 160 in my d:ipy of the book were bound in upside 
down. - B.C. · ' 

BEGINNER'S GUIDE TO TV REPAIR by George Zwick. Published 
by TAB books March 1971~ 171pages8Yz" x SW' soft covers. 
Australian price $4.95 ($8. 70 - hardbound), available from 
Grenville Publishing Co. Sydney. 

In the preface1o the boJk, the author states that 'it is not the 
purpose of the book to pro~ide a complete course in TV servicing. 

I 
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REVIEWER: Brian Chapman 

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 specialised tools !Jr equipment. 

In other words the book attempts to explain in simple 
unmathematical terms the operation of black and white and colour 
T.V. in a manner which is specifically designed for those having 
little or no previous electronfc experience. 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 defective transistors, should ·be left to the 

. professional. 

From the point of view of the stated airil: the book does ii fairly 
creditable job and is quite well written. Diagnosis of faults down to 
a 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 interested 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 diagnose valve replacements (without understanding what 
he is doing) and on this basis the .cost of the book could be 
saved on one eliminated service call. 

In general, however, experience 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. technician will tell you, the number of calls 
that are made to T.V. sets which have suffered damage due to1 
owners replacing valves in · the wrong sockets, for example, are 
fairly common. 

· It .is doubtful that this book will ~ducate owners suffi~iently to 
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'/z'' x 5'/z'' soft covers. 
Australian price $9.95 (or $13.60 - hardbound), available from: 
Grenville Publishing Co. Sydney. 

In the preface we are told that here is a book which will make a 
technician with some background in semiconductor technology, 
.into a 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 pre'sent electronics 
~raining and become a capable computer technician". 

Let us make this very clear at the start. Computer technicians are 
not people with some· knowledge of semiconductors who have read 
cine book on computers. To become a capable computer technician 
definitely requires training by means of a course of lectures coupled 
.with extensive· practical .sessions on a working computer. Yes, I 
agree any intelligent technician can grasp the theory of the basic. 
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 
unstuck. 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 individual 
circuit blocks. 

The b~ok is divided into two main sections Part 1 and Part 2. Part 
1 gives a general introduction, covers number and coding systems, 

ELECTRONICS TODAV- NOVEMBER 1971 

UNITED TRADE SALES ·p /l 
280 LONSDALE STREET, MELBOURNE~ 3000 

PHONE 663-3815 (Opposite Myers) 

COMPUTER RACKS - 28Y:.'' x 28%'; x 71 ". S·quare 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. Freight 
Forward. 

POWER TRANSFORMERS - BRAND NEW, Primary 230 
Volt AC-Sec. 26-0-26 volts 280 ma-Sec No.2 90 volts. Size 

·.2%" x 2" x 7/8". Only 1-50 ea. P/P 50 cents. 
SPECIAL - CURLY CORDS, 25 cents ea. P/P 15 cents. 

MUL TIMETERS -

C-1000 
CT500/P 
AS 1000/P 

Sensivity DC Sensivity AC 
1,000 o/v . 1,000 o/v 

20,000 o/v 10,000 o/v 
100,000 o/v 10,000 o/v 

Add 60 cents for pack/post. 

PRICE 
$6.75 

$17.75 
$34.50 

POWER SUPPLIES, 35 volt, 5 amp, C Core Transformer 
and . Filter Choke 5-10,000 uF 50 volt electrolytics 
Transistor Regulator voltage adjustable. Size 21" x 7Y:." x 
7Y:.". Weight approx. 25 lbs. Price $35.00. Freight forward. 
POWER SUPPLIES, 12 volt, 5 amp, same specifications as 
35 volt model. Weight approx. 18 lbs. Price $25.00. Freight 
forward. 
SPECIAL: ERIE 1 watt 5% High 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 resistance su.pplied. 
50 cents ea. PIP 30 cents. 
PIANO KEY SWITCHES. 6 keys, 4 sections with 6 
changeovers. $1.00 ea. P/P 40 cents. . · 
SILICON DIODES. 1"00 P.1.v.:145 amps. $4.50 ea. P/P 40 
cents. ' · 
CAPACITORS. Mixed values Mica arid Ceramic. Poly bags, 
$2 per 100 P/P 30 cents. 
SPECIAL. HIGH IMPEDANCE HEADPHONES, 2600 
ohms. Hurry, limited number only at this price, just $2.50. 
P/P 50 cents. . 
VALVES - 6J6, 30 cents ea. ATS 25-807, 50 cents ea. 6J7, 
60 cents ea. 6SL7GT, 60 cents ea. · . 
SPECIAL ELECTROLYTIC$. 75 uF 10 volt working, 
upright printed circuit type. 10 cents ea. P/P 6 cents. 

CAPACITORS. 33 uF 400 volt DC working, primed circuit 
type. 10 cents each. P/P 6 cents. · 

VHF Converters, Aircraft Band 10B 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 volt miniature 280.ohm coll $1.20. P/P 25 
tents. 
COMPUTER MODULES. Contain 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. 
PIP 80 cents. 

ELECO ELECTRONIC KIT No. 9. 20 Projects, no 
soldering or tools required. This kit includes a Solar Cell. 

. Projects •include Transistor Radio, Transformer coupled 
with 2 Transistor Radio , Shortwave Radio, 2 Transistor 
Intercom, 2 Transistor Audio AMP, Signal Tracer, Wireless 
Microphone, Audio Oscillator, Microphone, .included in kit. · 
SPECIAL PRICE only $16.50. P/P $1.00. 

All ·PRICES . SUBJECT TO ALTERATION WITHOUT NOTICE 

Wanted to buy - Test Equipment 
Transmitters, Receivers, etc. 

.' 
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ELECTRONIC KITS 
FOR BEGINNERS 

ALL KITS ABSOLUTEL V SAFE 
BATTERY OPERATED - NO SOLDERING 
/ 

DELUXE 1to ELECTRONIC PROJECT KIT 
Using an enlarged visualized integrated circuit, in 'hardwood 
carrying case, contains all parts ·for 150 different projects; 
including IC, diode and transistor radios, electronic 'switches, 
relays, alarms, test equipment, etc., 'etc., 100% reusable. VERY 
GOOD VALUE. Price $32.50. Postage 40 cents. ' 

~CIENCE LAND , . 
·lC-20-in-1 Electronic Project Kit. Builds radios - amplifiers "' 
code oscillators - complete with solar ·battery - IC· unit -
speaker and morse key. Price $11.95. Postage 40 cents. • 
150 with an enlarged visualized integrated circuits 100% 
reusable. Price $32.50. Ponage 40 cents. 

CATALOG NO. 28-207 CRYSTAL RADIO KIT 
Easy .to build radio - tunes AM broadcasts - easy 1 •.hour 
construction - lasts forever ~ nothing to wear out. Price $4.50. 
Postage 40 cents. 

CATALOG NO. 28-214 2 TRANSISTOR AADIO 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 , 
This kit Includes all the needed parts for private 2-way·telephone 
system - 20ft. of cable - 2 telephone handsets - 2 complete 
chassis. Price $12.95. Postage 40 cents. ,, . • 

' CATALOG NO. 28-240 4-WAY ALARM SYSTEM KIT 
An easy-to-build transistor controlled relay kit that activates by 
touch, water, light - or a door switch. Price $7.50. Postage 40 
cents. • 

/; ~ 

CATALOG NO. 28-241 AM TUNE Rf AMPLIFIER KIT 
Build your own AM tuner & amplifier with speaker -·2 separate 
chassis - all solid state. Price $12.50. Postage 40 cents. 

f 

50-IN-1 ELECTRONIC PROJECT KIT 
Radio shack - build 50 working projects .-.. Fun! Educational! 
Entertaining! All solid state circuitry - learn theory and practice 
of modern electronics - clear detailed irlstructions. Price·-$19.95. 
Postage 40 cents. 

MIDLAND 5 WAtt MOBILE C.B. 
Base Station Transceiver. Fully solid state. Provision for 8 
channels. 12 volt or 230 volt operation (1 channel fitted 27.240 
mic). Dimensions: 9Y. x 3% x 6%. Waight: 2.8 lbs. P.A. switch, 
automatic noise limiter, variable squelch. Complete with P.8. 
microphone and crystals. Price $100.00. per unit. 

SCOOP PURCHASE 
1 Watt Transceiver, 13 Transistor, 3 Channel and Cail System. 
Specifications: Circuit: 13 Transistors, 1 Diode, 1 The'l-mistor. 
Range: Up to 10 miles (depending on terrain, etc.).-Frequency: 
27.240 MHz (PMG approved) freq. Stability: Plus or minus 
0.005%. Transmitter: Crystal controlled, 1 watt. R.eeeiver: 
Superheterodyne, , Crystal controlled. Antenha': _13 
SectiOntelescopic. Power source: 8 UM3 1.5 volt pen batts. Size 
81'in. x 3%in. x 1 %in. Waight: 25 ozs. Other features: 'Leather 
i;:arrying .ease, battery level meter, squelch control, earphone 
jack, A.C. adaptor jack, etc. Price $75 a pair. Single units 
available, $40 each. ~E EARLY! 

SUPPLIERS HAM RADIO 

MAIL ORDER SPECIALISTS 

323 Elizabeth St. (2 doors from Little Lonsdale St.) 
Melbourne, Vic. 3000; 'Phones: 67 7329, '67 4286 
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BOOK )REVIEWS 

the teletype, Boolean alge ra and then has approximately 150 pages 
on basic computer citcuitry. This section is quite well presented and 
does indeed give a fairly exhaustive treatment of all that any 
technician would require to know about the basic hardware. 

Part 2 is an analysis of a typical small computer, namely the 
Computer Automation Incorporated PDC808. The description of 
the computer is very complete with a complete run down of 
programme instructions, commands, and peripheral options. The 
last half of Part 2 gives complete maintenance instructions for the 
same computer. . I . · · 

This is all good stuff and would be admirable for a text to be used 
in conjunction with a course on the PDC808. My complaint with it 
is that it reads like the : company's operation and maintenance 
manual, with very little i tnore amplification on the processes 
involved than could be expected in such a manual: In a ,general 
computer text, who would want to know, for example, how to set 
up RlS on the oscillator card. Obviously this kind of information in 
a general text is completely superfluous and does nothing to clarify 
the operation of the machine in any way whatsoever. 

Nevertheless, the book 1s quite good in the presentation of the 
basics and any stout-hearted soul who waded through the second 
half would no doubt glean1 information about computers in general 
that is seldom 'covered in otdirtary standard texts. ' 

As said before, the book iis ideal for anyone who 'is involved in any 
way with those machines manufactured by Computer Automation. 

I -B.C. 

. I , . 

RADIO RECEIVER SER~CING GUIDE by Robert G. Middleton 
- copyright 1971 by Howard W. Sams & Co. Inc. U.S.A., 
published by W. Foulsham & Co"Ltd. England. 96 pages 
11" x 81h'', hard covers. Australian price $6.45, available from 
Modern Books·& Plans, Sydney and other booksellers. 

I . 

This book provides coverage of servk~ing techniques for both solid 
state and valve type receivers, and concentrates, in particular, on 
troubleshooting and repair bf AM receivers. 
,The ,book opens withl general troubleshooting artd isolating 

'procedures including 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 embarking on a 
complete coverage of faults and servicing hints. 

Each ichapter is well and clearly illustrated with circuit diagrams, 
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.I . . · . 1 

One of the rhost unusual I features of the book is a section on the 
restoration of antique radio receivers. Most technicians these days 
will not touch an ancient set due to the difficulty of obtaining 
components and the hiddeh troubles such as corrosion of coils, etc., 
which make the propositiort an apparently uneconomic one. 

However, many people ate prepared to pay as much to have their 
"old faithful" repaired as ,it would cost to buy a new and much 
superior replacement receiver. This is because of sentimental 
attachment rather than the logics of the situation, and we should 
a~ways 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 
<:ollector's items and are ea'gerly sought after, but no d~ubt at ;ome 
stage in their earlier life they would have been classified as "not 
worth repairing" by some impatient serviceman. 

Yet the techniques used, and the componel)ts, are not familiar to 
the modern serviceman arid this section 6f the book, therefore, 
re-presents this forgotten theory and provides worthwhile hints on 
,,restoring such tet:eivers to as near their origfoal state as possible. 

Well worth the money to those interested or engaged in radio 
sel'Vicing. - B.C. · ; .. 

J ~ 
' , I , ' . 
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Bi--....-iW~!l,..___l_l_ID_·AD_S___..I 
ELECTRONICS TODAY .MICRO ADS RATE IS ONLY $7.50 PER 
SINGLE COLUMN INCH OR 76c PER LINE. TO PLACE YOUR 

MICRO AD, MERELY FILL 1N THE FORM BELOWAND 
SEND TO ELECTRONICS TODAY, MICRO ADS, 

21-23 BATHURST STR.EET, SYDNEY, 2000. 

CATALOGUE .c)f .electronic 
· components. Send 9:: x 4:: 

S.A.E. MICRONICS, P.O. 
,Box • 175A, Randwick, 
N.S.W. 2031. 

COMPUTER BOARD 
DATA 

Eleven pages of 
specifications _and hints. 
And: How to order 

.directly from overseas and 
save money. 

A special promotion by 
EEB {a commonsense 
electronics magazine). 
Send four 7c postage 
stamps to: 

The Australian EEB 
Box 177,Sandy Bay, 

Tasmania, 7005 

ELECTRONIC organ. Do not 
build yourself an organ 
without first . finding . out 
about the superb Schober 
(USA) Assemble-It-Yourself 

_ Kits. lnCluiries to Schober 
·• Orgari (Australia), . 124 

.Livingstone Avenue. Pymble, 
NSW, 2073. (Mail only 

- please). 

SCRs, C 106Y 1. 75 cents each 
plus 10 cents postage. 
Vernon Engineering Pty. 
Ltd.. Post Box 130, 
Paddington. N.S.W. 

R E PA I RS to receivers, 
transmitters, construction 
testing: TV alignment, Xal 
conv .. specialised electronics 
equip. Eccleston Electronics, 
146a Cotham Road, Kew, 
Vic. 80 3777. 

. SALE BC107/9 - 45c ea. 
BC 108, 2N 3646 - 35c ea. 
2N3053 $1.25. 
2N3704/3703 unmarked, 
tested, guar .. - 20c ea. CHI 
Electronics cl- Post office, 
Nth. Adelaide. 5006. 

TAPE FRIENDS join the 
Recording Society of 
Australia and receive the 
monthly tape news talking 
magazine. 5 Iona Street, 
Black Rock. Vic. Phone 
(Melb) 99 4185. 

FOR . SALE highly 
profitable radio, T.V . 

BURGLAR ALARMS', all 
fittings; foil tape, etc. Send 
SAE for list. Installation to 
insurance standards. Phone 
848-1386. Ed ore 
Enterprises, P.O. Box 42. 
Doncaster, Vic. 3108. 

AUSTRALIAN Radio DX 
Club. Overseas long distance 
radio reception shortwave 
medium wave utility. 
Monthly bulletin. Full 
details from Hon. Sec .. 627 
Rachdowne Street, North 
Carlton, Victoria, 3054. 
Please enclose 12c stamp. 

Bargain, Leak Amplifier 25 
Watts rms per channel (300 
Watts USA rating) first-class 
condition, can be heard in 
use. Telephone (Sydney) 
371 9460 after 7.00 p.m. 

INVERTERS TRANS 12V to 
240V, 50 Hz, 120 W $55.00 
plus S. T. Paris Radio 
Electronics, 7a Burton 
Street, Darlinghurst. 31 
3273. 

AUSTRALIAN Tape 

;-C-R ... Y_S_T_A-LS_f_o_r ..,C_B_2.,.7-.2-4•0 

and 26,785 MHz, %in. pin, 
miniature, $6 pr. Post Free, 

service, rentals, sales business 
in B ri sba ne's fastest 
developing suburb - 1600 
service regulars increasing 
40/50 p.m. unlimited 
potential - modern freehold 
shop with accommodation -
main highway position -
$29,500 s.a.v. Reply:­
Radio & T.V .. 33 Harding 
Street, Petrie, Q. 4502. 

Recording Society offers 
tape Ii brary, "The 
Microphone" Journal, audio 
visuals, round robins, 
tapespondence, sales. 
Inquiries, P.O. Box 130, 
Hornsby, NSW, 2077. Please 
enclose large, stamped 
envelope. 

· Shalley, 127 York Street, 
Sydney. 

----------------~--~~ I Electronics Today Micro Ads Name ...••.••••..... , ••.•...•••.••. , 

Please Print Clearly Address •• ." ••••• , , .•• ·: ••..•.•••..•. , 

I Electronics Today, 21-23 Bathurst St., Sydney, State, ••••••••••••••• Post Code •.... · 1 
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HI-FIDELITY AUDIO 

REPAIR SPECIALISTS 
TAPE RECORDERS 
STEREO EQUIPMENT · 

* Complete alignment 
* Frequency response tests .. 
* Matching recorder to tape 
* Deal direct with technicians 

FAST AND EFFICIENT 
·POSTAL REPAIR SERVICE 
THROUGHOUI AUSTRALIA 

24 HOUR TRANSISTO~ RADIO 
REPAIR SERVICE 

HI-FIDELITY AUDIO 
TECHNICAL SERVICES 

18 LOFTUS STREET, 
SYDNEY;(Nr. Circular Ouay) 

. 27 2681 
ALL WORK GUARANTEED. 

COMPUTER 
PARTS 

LARGE STOCKS 
TRANSISTOR BOARDS, COM­
PUTER POWER SUPPL! ES, COM­
PUTER RACKS TAPE DECKS, 
'CABLES, Plugs and Sockets. YOU 
NAME IT, WE HAVE IT. TABU­
LATORS AND TABULATOR 
SPARES. 

SEE US FIRST FOR COMPUTER 
AND TABULATOR SPARES, 
DELAY LINES etc . 

INSPECTION INVITED. 

UNITED TRADE 
SALES PTV. LTD 
280 LONSDALE STREET, 

MELBOURNE, 3000 
TELEPHONE: 663 3815 

117 



OF UTMOST 
GRAVITY 

rc;ontmued from page 19) 

meteorologist 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; 
eventually, 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 collapse 
producing a singularity that will 
explode to begin another cycle; this 
indeterminable space curvature 
represents· matters as it was and as it 
will be in 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 particle by a factor of 
104 0

; electric forces between two 
particles are 104 0 ti mes greater than 
gravitational forces; and the estimated 
number of particles in the universe is 
of the order of 1080

. 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 
quantum geometrodynamics. Sought . 
for more than 25 years, su·ch a theory, 
with its comprehensive explanation of 
existence, would revolutionize the 
physical disciplines and perhaps 
challenge the precepts of western 
religion. - Mort La Brecque 
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APPROVED K"j AND PARTS 
SUPPLIERS 

. I 

! 

THE COMPANIES LISTED ON THIS: PAGE STOCK KITS AND/OR 
PARTS FOR "ELECTRONICS TOD~ Y" PROJECTS. THEY DO 
THEIR BEST TO HAVE ALL PARtS AVAILABLE AS SOON AS 
POSSIBLE AFTER PUBLICATION. I 

HOWEVER IT MUST BE APPRECIATED THAT DUE TO THE 
VAGARIES _IN SUPPLY AND D~EMAND THERE MAY BE 
OCCASIONS WHEN A PARTICULAR' PART OR KIT CANNOT BE 
SUPPLIED DIRECTLY !=ROM STOCK.! 

WE WILL EXTEND THIS SERVICE TP COVER ALL STATES AND 
NEW ZEALAND AS SOON AS POSSIB'LE. 

NEW SOUTH WALES . 
A.C:E. RADIO: 136 Victoria Road, 

Marrickville, ,Telephone 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. 

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, Telephone 
211-0191. 

! 

.DICK SMITH: 10 Atchison Street, 
I St. Leonards, Telephone 43-1414. 

I 

VICTOAIA 
E.O. & E.: 232 Flinders Lane, 

Melbourne, Victoria, Telephone 
i 63-3596. . 

J.H. MAGRATH 1& CO.: 208 Little 
: Lonsdale Street, Melbourne, 
' Victoria, Telephone 663-3731. . 

S.T.A. ELECTRONICS: 392 Centre 
Road, Bentleigh, Victoria, 
Telephone: 97-4832. 

SOUTH AUSTRALIA 
GERARD & GOODMAN: 192-196 
'Rundle Street, Adelaide, 
!

1 

Telephone 23-2222. 
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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. 

_PL_Es_· S_E_Y~A 
Rola • 
Plessey Rola Pty. Limited 
The Boulevard, Richmond, Victoria, 3121. 
Telephone 42 3921. Telex 30383 . 

. N.S.W. P.O. Box 2, Villawood, 2163. Telephone 7.2 0133. 

The antistatic record cleaner is the latest in the Plessey 
range of aerosol servicing aids - the most comprehensive 
range available: 
8070 Electrical 88. Lubricant 
and water repellent. Forms 
hydrophobic film, improves 
electrical properties, 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 
cleaning of electrical equipment. 

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 to thermal 
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 2inc chromate primer. 
Top quality metal primer with 
outstanding adhesion 
characteristics. 

Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty. Ltd., Martin De Launey Pty. Ltd., 
Vic.: Lawrence & Hanson Pty, Ltd., Geheral Accessories, Radio Parts Pty. Ltd. Qld.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. 
s.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. TH.: W. & G. Genders Pty. Ltd., Homec.ralts Tasmania. 
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AJ . . disCJ!rning 
enthusiasts .hcrve :set 

hVO recenfi released 
ndit~not 

. I " 

Both· Sansui products • · ••. the Model· 21 OA stereo tuner I a~plifier and the ... 
Model AU-101 stereo control amplifier .... offer extraordinary value for money. 
In terms of sheer performance no other similarly priced amplifier available in 

·Australia today can match .or surpass the 210A or the AU~101, 
including some products twice the Sansui price. 

. I • 

SANSUI MODEL AU-101 STEREO AMPLtFIER. 
Two leading Australian electronics magazines have 
reviewed the all low-noise silicon transistor Sansui 
Model AU-101. "Electronics Australia" (August, 
1971) says ... "the best comment we can make 
about the AU-101 is that few amplifiers, regardless 
of price, give an overall test result as good as this. 
This makes it a real bargain at the very reasonable 
price of $138". "Electronics Today" (May, 1971) 
says ... "Surprise Packet" ... "Performance of 
the Sansui AU-101 belies its tow price" ... ''Jhe 
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 ... unbiased comments from two 
leading publications. What precisely does the 
.Sansui AU-101 offer? Look at these specifications! 
AU-101 Specifications:- • Music powe·r: 50 watts at 
4 ohms, 44 watts at 8 ohms. • R.M.S. power: 36 watts at 
4 ohms, 30 watts at 8 ohms. • Total harmonic distortion: 
.Less than 0.8% at rated output. • Frequency response: 
20-60,000 Hz. :t 2 dB. •Channel separation: Better than 
45 dB. • Input sensitivity: 3 mV. (Magnetic cartridge), 
4mV. (Microphone), 200mV. (Auxiliary and Tape Recorder). 
• Dimensions: 16" x 11 11 x 4%". •Price: $138* (Suggested 
list price inc. -sales tax). 

SANSUI MODEL·21bA.STEREO tUNERiAMPLIFIER 
The recommended list price of the Model 210A 
stereo tuner/amplifier 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. :t2 dB. and extends well beyond this 
figure. Sensitivity of the power amplifier suits 
magnetic cartridges at 3 mV. and 180 rnV. sensitivity 
caters for auxiliary inputs .and tape recorders. 
An easily read pano~amic tuning dial simplifies . 
selection of radio stations on AM/MW or AM/SW 
bands; a signal strehgth meter operates on the 
AM band. Selec~ivity is an almost unbelievable 
40 dB. making the 210A the most selective receiver 
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 l.F. amplifier section. A whistle filter 
eliminates unpleasant interference and noise on 

. weak AM stations. Every desirable control is 
· provided in the Sansui 210A ... a DIN socket for 

tape recorders, headphone jack, flexible bass and 
treble controls, a directtape monitor switch, 
loudness control and clearly .marked .selector switch. 
When you cali at your franchised Simon· Gray. 
dealer to heat the Sansui 210A, listen critically. 
You'll be agreeably ~urprised with the audible 
difference Sansui quality makes. Only Sansui - . 
Japan's leading audio only manufacturer --'- could 
design and manufacture an outstanding stereo · 
tuner/amplifier expressly for Australian conditions 
and keep the price down to only $185*! 
Call and see your S'imon Gray dealer! 

i . 

*IMPORTANT: Prices q
1

uoted in this advertisement are 
suggested consumer prices only. 

~afJ1J@JJJ@r?rµrr;JJJrlup.JJ~rsdl, . . ... 
Sansui Distributors: Australia, excluding W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 
3000. Tel. 63 8101 *. Telex: 31904. Sydney Office: 53 Victoria Avenue, Cha:tswood. 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. Old.: Sydney 
G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 
57 George Street, Launceston. 7250. Tel. 2 5322. W.A. Distributors: Carlyle I& .co. Pty. Ltd., 1-9 Milllgan Street, 
Perth. 6000. Tel. 22 0191. Sansui equipment Is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, 

. Suginarni-ku, Tokyo, Japan, · 
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Australian stereo 
new sales records for 
SANSUI ·1FIERS. 

• • .surpr1s1ng. 

Ask for lull def ails. 
Send the coupon . 
right away and 

we'll send you all 
the tacts! 

r:---~--~--
1 

Simon Gray Pty. Ltd., · I 
28 Elizabeth Street, 
Melbourne, 3000. 

I Please send me completa technl· I 
I cal details on the Sansui Model I 

210A/AU·101 and the name of my 
.1 ~=:~:~.' Simon Gray franchised I 
I · . I 

l ::=~~ ==~: ) . 
'---------~.;..J 



NEW ZEALAND ~ 
I .will shortly be moving to New 

Zealand, is it possible to send a copy 
of Electronics Today over to me each 
month? - GK. Exmouth, W.A. 
• We can certainly. arrange a 
subscription for you, but Electronics 
Today is available on the bookstands · 
in all parts of New Zealand. 

DEMONSTRATION RECORDS 
Can you recommend any ·classical 

records that are suitable for 
demonstrating tny audio equipment. I 
am seeking well balanced recordings 
that are free of gimmicks. - O.D. 
Wagga, NSW. 
• Try these Berlioz:· Requiem, 
Philips 6700-019. Handel: Music for 
the Royal Fireworks, Vanguard $289, 
Orff: Carmina Burana, DGG 139362. 
Strauss: Thus Spake Zarathustra, 
London CS 6609, Verdi: Requiem, 
London OSA 1275. 

STICKY PROBLEM 
In your series of articles on reed 

switches you said that some reeds are 
liable to remain closed after the 
magnetizing force is removed. I would 
like to use these switches in burglar 

. alarm installations - is it possible to 
overcome this problem? - FK. Cairns, 
Old. 
• Most reed switch manufacturers 
make a switch specifically for this 
application. The .one most commonly 
used in Australia is the type XS7 from 

·Plessey Ducon. ' 

HEATHKIT 
t enjoyed reading your article in the 

October issue of Electronics Today 
describing the construction of a 
Heathkit amplifier and speakers. 
Would you please tell me who are the 
Heathkit agents in Australia. - P.W.M. 
Ashfield, NSW. 
• Surely 
Instrumentation 
112 Higfi St., 
86~9535. 

Schlumberger 
Australia Pty. ltd., 
Kew, Victoria, Tel. 

TRANSISTOR EQUIVALENTS 
Transistors present a real problem to· 

people like me; who have ~ollected a 
stock .of various types over the years. 
Every circuit appearing currently, 
seems to present new type numbers. 
This is all right for beginners who have 
:to buy stock, but there are many 

·, experimenters who have plenty but are 
· uncertain of whether any is an 

equivalent. · 
Would it be possible to publish lists 

of equivalents, alternative types or 
substitutes, base diagrams, etc? I feel 
that articles of this nature Would 
attract widespread attention and 
convert a periodical into a reference 
library. - M.w.1.: Preston, Vic. 
• We are currently preparing a chart 
showing connections of the more 
commonly used diodes, transistors, 
silicon controlled rectifiers, triacs, etc. 
This will be published shortly. 

It is 11ot practicable to publish a list 
of. equivalent transistors, for devices 
that can be interchanged in one circuit 

illtlnfosh 
AMPLIFIERS. 

Closer to Perfection 

Available from Selected 
Dealers in Brisbane, 
Sydney, .Melbourne, 
Adelaide, Canberra and 
Perth. 

S 0 L E A ,U S T R A L I A N .D .I S T R I B U T 0 R $ . 

/•my• lnt:lu•fri•• PTY. LTD. 266 Hay St.; Subiaco. W.A. 6008 

I 

I 
I 

I 

LETTERS 
FROM 
OUR READERS 

cannot in' another. For example, 
p'ractically any npn transistor can be 
u'sed in a low-speed switching circuit 
designed for npn transistors - but in 
the case of a high-quality pre-amp, 
even slight differences in one 
p'arameter would preclude the use of 
ah otherwise identical Clevice. 

:As far as possible, we use similar 
types of components in all projects -
f6r example, BC 108 and BC 178 
transistors. 

~HIPSWITH EVERYTHING. 
II have heard that an American , / 

cbmpany are manufacturing an 
integrated circuit containing all the 
fonctions necessary for a Dolby noise 
reduction /system. Do you know 
ahything about this? - RD. Auckland, 
NZ. 
•' Not. very much. The company 
cbncerned · is Signetics, and we 
u1nderstand that the chip will be on the 
market sometime next year. We will 
p'ublish details as soon as possible. 

H'UNDRED DOLLAR HI-Fl 
if our hi-fi tests are very interesting· 

but, with the ~xception ·· of the ;;.~ 
Magnavox speakers, practically all the/{ 
units described so far are way outside ' 
tile price range of the average reader. ' · 
T)iere must be thousands of people 
fike myself who can only afford a 
hundred dollars or so for a complete , 
olltfit. Why not come down to earth 
and test a few units in this price range. 
-: OS. St. Marys, NSW. 
•i Orie appreCiates our. reader's 
problem - but the simple fact is that . 
it is just not possible to obtain high 
fidelity sound for a hundred dollars. 
~evertheless, remarkably good· .. 

quality can be obtained from an outfit 
based say, on a Sansui AU 101 
amplifier' and .a couple of . 
home-assembled · Magnavox 8-30 . 
speaker enclosures, these together 
would cost less .than a couple 'of 
hundred dollars. And we have tested 
both. , 

i.But remember that hi-fl equipment 
l~sts 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 .. 
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THE MISER'S MIXER 

. germanium diodes 

l.F. 

·.:J 
T [: 

- -- from LO. -
Here is a very simple mixer with good sensitivity and 

strong signal performance. 
Diodes with low back resistance (preferably germanium) 

should be used as the circuit depends on this property for 
earth return. If silicon diodes are used, a 470k resistor 
'should be across each. 

The value of capacitor depends on the frequency used and 
the local oscillator coupling required. The local oscillator 
level should be adjusted for good strong-signal performance. ,. 

-~ PRODUCT DETECTOR 

from BFO 
(5 to 12 Volts) 

! 

AF· 
out 

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' reptaced by a low pass 
filter and a BF=O (switched off for AM) injects the local 
carrier. , 

Here again, diodes with a low back resistance should be 
~~- . 

The local oscillator level should be adjusted for best 
strong-signal performance, and capacitor C chosen for the 
desired coupling. 

ELECTRONICS TODAY- NOVEMBER 1971 

CAREER 
OPPORTUNITIES 

EMPLOYERS - Seeking Staff? Electronics 
Today is read by the very people you seek! 
(and our copy deadfine is only 10 days). 
Manage,rs, Engineers, Technicians, Draughts­
men, Salesmen, etc. • You aliready have a 
good job but Seek a better one. Hel"e they 
are. 

SERVICE MANAGER 
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. Only those with executive potential need apply,· 
applications will be treated in strictest confidence. Write giving full 
particulars of past and present experience to:-

THE MANAGING DIRECTOR, 
G.P.O. Box 3800, Sydney, 2001. 

DRAFTSMEN 
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. 

(2) Preparation of plans of engineering surveys from 
surveyor's field, level and tacheometer books. 

(3) Aerial photograph interpretation and use of eterrientary 
photogrammetric aids for preparation of contour plans. 

QUALIFICATIONS: Land and Engineering Survey Drafting 
Certificate or equivalent formal qualification. 

SALARY: Commencing at the 'range of $3,555 per annum and 
$5,531 per annum, <l'!ccording 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 
right to contribute to the State Superannuation Fund for a retiring 
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. Enquiries and applications to be endorsed "Engineering 
Survey Draftsman.'' 
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CAREER 

• l . 

OPPORTUNITIES 

·CUSTOMS & EXCISE 
" Applications are invited for two positions of Technical OHicer 
· (Science) Grade 1, with the Department's Sydney Laboratory. 

; Salary Scale - $4228-5419. 
·:Duties - Perform microbiological examinations on •a .variety of 
•foodstuffs including Salmonella in meat and egg pulp, within the 
limits of established methods. Assist professional staff. 

,Qualifications - An approved certificate from a technical college or 
Institute of technology or its equivalent or such other qualifications 
as the Board considers appropriate together with appropriate 

. ,experience. 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 a test of knowledge and competence to establish his eligibility 
for nomination for the position. 1 

Previous experience in bacteriology laboratory desirable. 
Forward applications to the Inspector, Personnel, · 

Box 8, G.P.0., SYDNEY, 2001 by 28-10-71. 

ENGINEER CLASS 2 
The Commonwealth Department of Works invites applications for 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 aerial. reticulation and 
associated buildings, and the maintenance of air conditioning plants, 
automatic oil fired boilers and emergency generating equipment 
throughout the Sydney area. 
Qualifications - Educational qualifications admitting to Grad. I.E. 
Aust. · 
Salary - Within the range of $7650-8570 according to qualifications 1 

.and experience. . 
. How to Apply - Standard· application forms are obtainable from 
the Department of Works, Sydney (phone 2709.228). Completed 
forms should be forwarded to: 
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Director .of Works, 
Department of Works, 

P.O. Box H27, 
Australia Square, SYDNEY, N.S.W. 2001 

By: 29 Oct. 1971. 

For more information c>n 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 circuits 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 ar-unless otherwise 
stated-performed by our independent testing consultants,. 
whose narne will be supplied on request. No product test, 
or part thereOf, may be reproduced for any purpose without 
the written authorisation of the Editor. 
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I 
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MODIFIED VOLTAGE DOUBLER 

• 

-· 
Twin electrolytic dapacitors take up less space than two 

separate units but cannot normally be used in voltage 
doubler circuits. I 

However a slight ·~odification to the circuit allows twin 
electrolytics to be used, with the can connected to chassis. , 

Alternatively, in lbw voltage circuits where high value 
electrolytic capacitors are used, two capacitors may be used 
without the necessitY of insulating the case (generally the 
negative terminal) of;one of them. , . 

. i 

SIMPLE NOISE, SOU~CE 
I 
! 
1· 

i . 0.01µ.F 
115 Volt Zener disc ceramic 

' . 

Output. 

Zener diodes generate substantial amounts of internal 
·.noise. The level of this is typically 30 dB above thermal 

noise at frequencies up to 150 MHz. 
Whilst the noise output is not suffieiently accurate to 

make noise figure rrieasurernents this circuit is very useful 
for adjusting VHF converters or receiver front ends, or as a 
noise source in antenna impedance bridges. 

Resistor R should 1be adjusted to draw between six and 
eight mA from the power supply. 

I 
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Please deliver ELEGTRONICS TODAY for the ., 

I. ~ext 12 months, st•rting with the............................. · 
issue, to: 

! ., NAME ...... ; ...... ; .. .'.· ................. :.................................... 'I 
ADDRESS ....... ~ ............................. : ........................... . 
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I 

LOCAL NEWSAGENT. (If he already delivers ... I 
your papers - as he probably does -- there will 
be nothing more to pay; if not, he may make 

I 
a small charge for the service.) I 

J 

costs 
no 

more 
delivered 
.. to your 
door ..... · 

.•. by your local newsagent 

For only $6 a year (12 issues at 50 cents each) 
you ensure that every copy of ELECTRONICS 
TODA V will arrive on your doorstep as soon as 
it is published --· and that you'll never miss out 
on it if an, issue happens to sell out. 
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LAFAYETTE GUARDIAN ''6000" 6-Band 
AM - Marine - FM ..L Aircraft - VHF - Portable Radio 

Rotatable Antenna · With Radie Direction Finder 
for LW, AM and 
MB reC"eption & 

Direction Finding 

Including 
Sales Tax 

Signal Strength 
Tuning/Battery 

Meter 
Squelch 

.BATTERY OR 240V AC OPERATION Control 
(1) 180-380 Kfiz (2) 540-1600 KHz Broadcast (3) 1.6·4.0 MHz 
Marine (4) 88-108 MHz FM (5) 108-136. MHz .Aircraft (6) 147· 
174 MHz FM VHF. ' 
The Guardian "6000" is . Lafayette's most . advanced deluxe 
Portable Battery/Electric: Radio for top reception plus Direction 
Finding. · 

LAFAYETTE EL'ECTRONICS 94 HIGH ST., ST. KILDA, 
VIC., 3182. Phone: 94 6036 
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The A.:1230 stereo tape deck. 
It has all sorts of nice professional 

touches .like record "pause control" 
.. arid a bias control for high output 
low noise tapes. This switch will giVe 
you a .wider frequency· range and a 
very impressive .signal to noise ratio of 
55 dB. Tape recordings "off the air"•· 
.and .from· discs will take on a ,new 

. dimension of fidelity with TEAC's 
·. bias control. .. · · . 

You can get up fo four hours of un.­
interrupted ·.taped performance .. Four 
precision Technobuilt hyperbolic 
heads and. three )notors plus .an all 

· · Solenoid push"button system assure . 
superb performance. . . . . . . 
. It has a wow and flutter of 0.08% 
at 7~ ips; A frequency response of 
.30 - 22,000 Hz at 7* ips. 

·-,,,' 
',_ ' ' ~·' ' '• 

,, '_j,yh ·~~ 

If . you're serious about .. recording 
your own tapes, the TEAC A-1230 is 
for you. And if you want automatic 
reverse, the A·l 2SO's got it'. 

.TE.AO 
A Sound Idea 
.Amiralian Distnbufors 
,Australian Musical Industries Pty. Ltd. 
lSS Gtadstone St., 
Sth. Melbo1lrne·, Vic.,·320S .. 
Phone 69 7281 

NSW: Convoy International Pty. Ltd: 357 2444; Magnetic Sound 29 3371; w.c. Wedderspoi>n 29 sS81; Autel SystemsPty. Ltd; 891'.)663: 
TAS: Wills& Co. 24 641; NT: P.J. Leunig Pty.Ltd.AficeSprings; SA: Truscott Electronics 23 3024; OLD: :Brisbane Agencies Audio Centre 
26 931; StereoSupplies21 3623;.WA: Alberts TV & Hi·Fi centre Ptv. Ltd. 21 5004; ACT: Homecrafts Hi-Fi Centre 47 9624; .vie: Douglas· 
Trading 63 9321; Brashs Pty. Ltd. 63 6701; Suttons Pty. Ltd. 60 1201. · · · AMl135 




