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Add a touch of professionalism 
to your home video movies. 
This simple video fader circuit 
lets you fade a scene to black 
(and back again) without loss 
of picture lock.

What’s coming
Next month we intend to de
scribe a radio direction finder. 
See page 116 for further details.

Carver DTL-100 
CD player

This month we review Carver’s 
new DTL-100 CD player with 
“digital time lens’’ circuit. Find 
out how it performs by turning 
to page 26.



News Highlights

AWA is to supply 260 RT-85 Carphones to the Australian Gas Light Company.

AWA to produce 
mobile radios 
locally

Amalgamated Wireless (Australasia) 
Lirhited has transferred the manufacture 
of its RT-85 mobile radios from Japan 
to its New Zealand company, AWA 
New Zealand Ltd.

This means that, under CER, the 
manufacture of the radios is now con
sidered as local, opening the way for 
additional government contracts to be 
awarded to AWA.

The VHF-UHF mobile radio is pre
programmable and operator selectable, 
with 64-channel capacity and a pushbut
ton digital display control unit with mic
rophone.

The RT-85 Carphone has a wide 
range of options that can expand the 
capabilities of the system. Among these 
are: automatic number identification, 
selective calling and vehicle to vehicle 
communication.

AWA has, in fact, recently been 
awarded a contract to supply the Aus
tralian Gas Light Company with 260 
RT-85 Carphones for their customer 
service fleet and the emergency gas 
maintenance services.

Erasable optical disks are on the way
Impressive advances in optical disk 

technology were highlighted at the Na
tional Computer Conference in Las 
Vegas last year. This new technology 
offers 20 times the information density 
of existing magnetic storage devices at a 
lower cost per byte.

The technologies for read-only and 
write-once versions of optical disks are 
well in hand. What has proved elusive is 
the formula for an erasable optical disk. 
One of the leading contenders in this 
field is Verbatim Corporation who un
veiled their new 3^ inch, 40 megabyte 
(formatted) erasable, removable mag
neto-optical disk and drive.

Two approaches have been followed 
in the search for the erasable optical 
disk; the phase-changing media and the 
magneto-optical approach. The latter is 
the basis favoured by the Verbatim 
Corp and they have a cool $800,000 
staked on their device. It seems appro
priate that it was first shown in the city 
whose name epitomises a gamble.

In magneto-optical recording, the ac

tive layer of the disk is uniformly 
magnetised in a direction perpendicular 
to the plane of the substrate. To write, 
an electrically modulated laser beam is 
focused on a 2pm spot of the active 
layer. The beam raises the temperature 
only in the spot being irradiated, mak
ing the magnetic domains susceptible to 
reorientation.

A magnetic coil working with the 
laser can easily reverse the polarity of 
the domains by applying a bias field of 
just a few hundred oersteds and allow
ing it to cool. This typically takes only 
about a microsecond. To erase a bit, 
the process is repeated but the field 
direction is reversed.

The danger of information inadvert
ently being destroyed is no more likely 
to occur than with traditional magnetic 
disks. The sequence of events would 
have to involve simultaneously applying 
heat and a magnetic field to the film.

To provide an inexpensive pregrooved 
disk, two alternatives are being consid
ered by the company. The first is a plas

tic layer bonded to a glass substrate, but 
glass is expensive and easily broken.

The second is an injection-moulded 
plastic substrate impressed with the pre
grooved pattern, but this requires an 
established plant and the use of an ex
pensive sputtering technology.

Verbatim acknowledges that there are 
still sizeable technical hurdles to over
come. The access time must be made 
comparable to high-end Winchester 
technology, slow data-rate transfers 
must be improved, and an inexpensive 
alternative to sputtering needs research
ing.

Wiring AUSSAT
Technicians at STC’s Liverpool fac

tory in Sydney are working on a wiring 
harness for one of the AUSSAT satel
lites. The harnesses are produced under 
contract to the Hughes Company of the 
US and consist of interlinked wiring and 
electrical components which control the 
positioning motors and telecommunica
tions equipment. STC wiring harnesses 
will be built into other satellites cur
rently under contract for Indonesia and 
the US.
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Radar for F/A-18 
strike fighter

Australia’s new F/A-18 strike fighter 
will work wonders for the tactical 
strength of the RAAF and it won’t be 
done with mirrors. It will be performed 
through the aircraft’s radar system.

The tactical radar has five major com
ponent parts of which one, the radar 
data processor (RDP), is being pro
duced by Philips Communications in 
Sydney. The radar production line at 
Philips’ Moorebank factory is now in 
full production and employs about 60 
people.

The APG-65 incorporates digital tech
nology with full multi-mission capabil
ities. Advanced radar technology gives 
it all the necessary features for both air- 
to-air and air-to-surface missions. The 
radar provides moving target and fixed 
target track modes; air-to-surface rang
ing on designated targets; a terrain 
avoidance mode for low-level penetra
tion; and a sea-surface mode that adapts 
its clutter threshold to prevailing sea 
conditions.

The APG-65 is located in the nose 
cone of the aircraft. It has its own built 
in test system which provides a thor
ough radar checkout prior to operation 
and continuous monitoring while in use. 
It can detect 98% of all faults.

Optical fibres will control
Sydney Harbour Bridge traffic

The Department of Main Roads has 
selected Amalgamated Wireless Aus
tralasia Limited (AWA) to supply 144 
optical fibre lane change indicators for 
the Sydney Harbour Bridge.

By the time this issue goes to press, 
the DMR crews, police escorts and rub
ber lane divider flaps, will be replaced 
by the programmable easy to read indi
cators. Costing a total of $350,000, the 
indicators will be mounted on eight 
trusses above the traffic lanes.

Optical fibre traffic indicators are al
ready extensively used in such countries 
as the UK, France, West Germany, 
Austria and Singapore.

The advantage of this type of indica

Columbia modified for re-entry research
Significant changes have been made 

to NASA’s first Space Shuttle orbitor, 
Columbia, to accommodate three ex
periments designed to measure orbiter 
aerodynamic and thermodynamic 
characteristics.

The most obvious change to Columbia 
is a cylindrical housing which has re
placed the fintop on the vertical tail. 
The pod contains all the equipment for 

tor is that it has an unusually high light 
intensity and is clearly visible at ex
tremely long distances — day and night, 
in all weather conditions, including Syd
ney’s winter fogs.

The indicator matrix board can ac
commodate any configuration to pro
duce a symbol, number or word and 
several different messages can be dis
played from the same signal face. The 
light source comes from quartz halogen 
lamps with a life of 8000 hours.

Further uses for optical fibres are 
being researched at AWA and could in
clude traffic control and pedestrian 
crossing signals.

the experiments which will be used to 
obtain high-resolution infrared images 
of the upper surfaces of Columbia’s port 
wing and fuselage as the orbitor re-en
ters the atmosphere.

By acquiring data that cannot be ade
quately simulated in ground tests, 
NASA will have realistic results on 
which to base further space transporta
tion developments.

New sonar test facility
Boasting the latest equipment, this advanced underwater 

sonar test facility for the Department of Defence has been 
established at the Meadowbank plant of Plessey Australia 
Pty Ltd.

The $750,000 test facility, which took 11 months to com
plete, will be fully operational once the instrumentation is 
commissioned.

The facility consists of an American Redwood tank 8.7 
metres high with a diameter of 7.6 metres,housed in a spe
cial building. The tank contains nearly 400,000 litres of 
water and is mounted on 32 double convoluted air cushions 
to isolate it from ambient noise.

Plessey is involved in the manufacture of high-sensitivity 
sonar and sonic equipment for the RAAF and the RAN. 
This equipment includes the passive Barra sonobuoy and 
the Mulloka surface ship active sonar.

According to Plessey, the tank will enable the develop
ment of improved sensors to keep Australia at the forefront 
of anti-submarine warfare.

BASF Tape Offer
BASF has advised that their “special tape offer” (EA, 
November 1985) actually expired at the end of October. The 
company apologises for any inconvenience this may have 
caused to readers.



News Highlights

10-inch colour 
liquid crystal 
display

Researchers at the Toshiba Corpora
tion have developed a 10-inch colour 
LCD flat panel — prototype of a device 
that could be used for future TV dis
plays or home TV receivers. It is an ac
tive matrix type LCD with 640 x 480 
(307,200) pixels and can display bright, 
high quality graphic images in up to 
eight colours.

An active matrix LCD has a transistor 
at each pixel. This means that the new 
LCD has 307,200 amorphous-silicon 
thin film transistors (TFTs). The TFTs 
function as switches to control each 
pixel.

The new LCD has a brightness of 
more than 300 candelas per square 
metre in white. The picture quality does 
not deteriorate even under 10,000 lux of 
lighting and it can display up to eight

colours with two grey scales.
According to Toshiba, the fundamen

tal colours (red, green and blue) are 
nearly the same as standard colour pic
ture tubes.

Prodigious picture 
phone potential

Business users are to be the first tar
get for the long awaited launch of the 
picture phone. Technological trends 
have finally made this much fabled de
vice a realistic prospect. The ability to 
send digitally encoded TV signals over 
relatively low-cost 56kb/s telephone 
lines (in the US), will give a picture 
capability to the desk-top picture 
phone.

Some of the more excited proponents 
of the device contend that the falling 
price of the electronic hardware could 
put this type of telephone into the 
home, in less than a decade.

One of the trends that is boosting the 
current enthusiasm for the system is the 
availability of the switched 56kb/s ser
vice. AT&T have a planned 34 cities 
tied to the network and they hope to 
add 36 more next year. Other compa
nies such as Argo Communications 
Corp., New Rochelle and also local 
telephone companies are seeking the 
new digital service, thus opening the 
work even further.

The development of the dial-up 
56kb/s service has sparked a race to see 
who can get the best video codec on the 
market. These devices are all important 
if full motion picture telephony is want
ed. The key to the device lies in the al
gorithm which compresses the 4.2MHz 
video output signal from a camera down 
6

to a 56kb/s digital signal for transmis
sion. In Europe the digital subscriber 
connections are made at 64kb/s.

A number of companies have come 
up with systems that include colour 
monitors, built-in cameras and their 
own codecs. Some are even offering a 
local area network to allow multiple 
phones to share the codec. Others don’t 
believe it will ever take off and are 
sticking to freeze-framed teleconferenc
ing; which can be transmitted over regu
lar voice-grade phone lines and is cer
tainly much cheaper.

Work on the algorithms being de
veloped by each firm, with an interest 
in the field, means that in the US there 
will have to be multiple standards to ac
commodate each of the companies pre
ferred methods. However the Interna
tional Telegraph and Telephone Consul
tative Committee (CCITT) is attempting 
to produce one standard.

Trouble for 
those abusing 
the airwaves

The Department of Communications 
has been making an effort to curb inter
ference on the airwaves. The account of 
a recent court action in Adelaide is an 
indication of the penalties that can be 
imposed as a result of illegal use of 
radio equipment or licence breaches.

A south Australian man made the 
Adelaide CB radio repeater useless for 
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operation by hundreds of other licen
sees and was fined the maximum of $40, 
with his $300 transceiver also being con
fiscated.
Evidence showed that departmental 
officers traced the man to a site at 
Mount Gawler where he was found to 
be making what the Department consid
ered to be unnecessary and unautho
rised transmissions on the Adelaide CB 
radio repeater. In addition to the penal
ties listed, the defendant was ordered to 
pay $17 court costs and $150 towards 
the Department’s investigation costs.

US-Japan trade war
Citing the Trade Act of 1974, the US 

Semiconductor Industry Association 
(SIA) recently filed a complaint with 
the Office of the US Trade Representa
tive against the Japanese. The com
plaint alleges unfair trade practices by 
the Japanese electronics industry and 
restrictive governmental policies which 
have limited US chip sales to 10% of 
the Japanese market.

According to the complaint, the Japa
nese have relegated American semicon
ductor manufacturers to the position of 
“residual suppliers” by only buying 
from one another rather than on the 
basis of competitive merit. The SIA is 
demanding negotiations with the Japa
nese Government to prevent chip 
dumping in the US and has called for 
retaliation if no solution can be found.



Portable voltage standard
Commercial production of an elec

tronic DC voltage transfer standard in
strument is the outcome of an 18-month 
joint project involving CSIRO and Sta- 
tronics Power Supplies of Sydney.

The device was developed as a re
placement for the conventional electro
chemical standard cell group. Although 
electrochemical standard cells have 
served the international measurement 
community well, they are no longer 
readily available. They are also difficult 
to maintain and transport, and are 
sensitive to mechanical shock, vibration, 
temperature change and electrical load
ing.

This solid-state voltage reference is 
much more robust, an important consid
eration when it comes to transferring 
voltage from one laboratory to another 
over large distances.

One of the annoying difficulties with

New company backs 
inventions

A new company, Engineering Innova
tion Ltd, has been formed to bring Aus
tralian engineering inventions to com
mercial production. The company is 
jointly owned by McPherson’s Ltd and 
the Australian Industry Development 
Corporation.

McPherson’s and the AIDC will pro
vide funds of up to $3 million to the 
venture over the first three years. Fur
ther funding would be based on the 
venture’s progress and requirements.

The company plans to work with 
CSIRO, university and government re
search laboratories, as well as with pri
vate inventors. It has established an of
fice at 6 Buckhurst Street, South Mel
bourne and is actively seeking products 
for development.

Your car could stop dead!
Automotive engineers face a continu

ing design challenge as the electronic 
content of the car increases. The prob
lem is to prevent critical and not so- 
critical systems from being zapped by 
electromagnetic interference (EMI).

For example, improperly installed cel
lular radio telephones have been a re
cent headache. A cellular system that is 
not properly grounded can set up 
ground or current loops running 
through the chassis. Some cars have ac
tually stopped due to ignitition failure. 

standard cells is that their voltages can 
be temporarily affected by extremely 
small charging or discharging currents.

The beauty of an electronic reference 
is that it can be designed to be com
pletely immune from such loading ef
fects.

The project has resulted in a 6kg de
vice with four 10V and four 1.0186V 
outputs which are virtually independent 
of temperature and which are not invali
dated by an inadvertent short circuit.

The annual drift of each output is 
within 3ppm. The instrument has a 
maximum power rating of 15W and op
erates within a 20% range of both 240 
and 120V at 45-60Hz. Internal standby 
battery power is provided to ensure 24 
hour operation.

The V84 carries a five year warranty 
and costs $5820 including initial certi
fication records.

Australian company 
in new non-volatile 
RAM process

Newtech Development Corp Ltd, an 
Australian company, has secured the 
rights to a revolutionary new non-vola
tile RAM device known as Rampac. De
veloped by the University of Colorado at 
Colorado Springs, the new electrically 
erasable programmable read-only 
memory (EEPROM) uses a thin ferro
electric layer (potassium nitrate) over 
silicon to give the non-volatile proper
ties.

The biggest market potential is seen 
as being in the automotive field. So 
much so, that the company is reported 
to be on the verge of signing a licensing 
agreement with General Motors, for 
aerospace and automotive applications.

EMI generated by radio and TV 
broadcast stations, mobile radio trans
mitters and fixed radar installations may 
also cause problems. They could, for 
example, interfere with vehicle-control 
systems in nearby cars, creating poten
tially dangerous situations.

A number of solutions can be em
ployed to prevent interference, including 
filtered connectors, shielding, and the 
future development of fibre-optics sys
tems which are substantially EMI-im- 
mune.

$30 OFF!
Special End of Year Offer
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DIGITAL 
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using a K type bead thermocouple 
(included). Micro-connector or 
screw terminals accept a wide 
range of Fluke or other probes. 
Measures in °C and °F
See the 80TK and the complete 
Fluke Multimeter range at 
participating distributors.

Offer not available in States or Territories where it 
contravenes applicable laws
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Sony’s new 8mm
video camcorder
Recently released in Australia, Sony’s new 
CCD-V8 8mm video camcorder 
(camera/recorder) is a pointer to the shape of 
things to come. Technically, it is soundly based; 
commercially, it remains to be seen whether it 
will signal the beginning of a major worldwide 
shift towards the new, more compact format.

by NEVILLE WILLIAMS
Most readers will be aware, by now, of 

the new international 8mm video 
standard, destined for adoption as and 
when the existing 12.65mm (half-inch) 
formats — VHS, Beta and V-2000 — 
cease to be commercially viable.

Some years ago, in the face of market 
confusion over the multiplicity of 
formats, standards and speeds, video 
manufacturers realised that, if at all 
possible, they had to avoid a repetition of 

a.r0»nVhe CCD-V8 looks much like any other modern domestic video camera, except 
that it is completely self-contained. Unlike Betamovie, it contains full in-built playback facilities.
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the situation. Discussions to that end 
began in 1980, culminating, in February 
’85, in ratification by 127 companies of a 
new international standard 8mm format.

The new format is not based on way- 
out technology but it does incorporate 
the most desirable and proven features of 
existing systems, with the present 
exception of 6-8 hours playing time.

Sony describes it as “evoluntionary 
rather than revolutionary”.

Using a cassette of about the same 
dimensions as a compact audio cassette, 
its most obvious attraction is the 
potential reduction in the size and weight 
of the associated hardware. This is 
especially true of portable video 
camcorders and Sony apparently see 
them as the most promising point of 
market penetration for the new format, 
with the present as the appropriate time 
to make their move.

In fact, Sony are not the first in the 
field. Sensing a crisis ahead for 8mm 
photographic home movies, Kodak 
announced their plan to market 8mm 
video in early ’84, using hardware 
manufactured by Matsushita (National) 
and tape by TDK. Polaroid followed 
with a similar announcement, naming 
Toshiba as their principle suppliers.

However, neither Kodak nor Polaroid 
appear to have ventured beyond their 
immediate NTSC marketing area, 
leaving Sony as the true pioneer in the 
overall electronics marketplace — 
PAL/SECAM as well as NTSC.

To grab a viable market share is not 
going to be easy for Sony, in the face of 
stiff competition from the solidly 
entrenched VHS system offering 
VHS-C, VHS Movie from their own 
Betamovie, and highly specified separate 
cameras — with new high-tech models 
just around the corner.

So much for the background; now for 
a look at the new product:

What you get:
The version supplied for the 

Australian 240V PAL market is 
designated as the CCD-V8AS. (We refer 
to it „elsewhere simply as CCD-V8). 
“CCD” indicates the use of a solid-state 
charge coupled device in lieu of the usual 
thermionic camera tube; but more about 
that later.

The basic camcorder comes, well 
packaged, in a heavy cardboard carton, 
complete with supplied accessories: 
shoulder strap; a 1-hour rechargeable 
battery pack; a mains power pack cum 
battery charger; a charger/adaptor to 
accommodate up to 3 batteries; RF 
converter, splitter and “antenna” cables 
to connect to a TV receiver or VCR; a 
P5-30 metal particle tape for 30-minute 
recording and playback (or 60 minutes in



Apart from the Record State and Telephoto buttons, other controls necessary for picture taking 
are operated by the fingers of the left hand, as it simultaneously steadies the front of the camera.

LP mode).
While the original packaging could be 

used initially for in-car transport, a hard
shell LC-V801 carrying case is available, 
as an optional extra, to accommodate the 
CCD-V8, along with the standard 
accessories. This, and a variety of other 
optional extras should be available by the 
time you receive this issue.

The basic CCD-V8 measures 117(W) 
x 193(H) x 344(D)mm with viewfinder 
folded and weighs 2.3kg, including 
battery and cassette. It is normally used, 
resting on the right shoulder and further 
supported by an adjustable right-hand 
grip with built-in stop/start and telephoto 
drive buttons. A supplementary shoulder 
brace attachment is available, if required.

Viewfinder, lens
Unlike Betamovie, the CCD-V8 has 

an electronic viewfinder using a quick
heating 25mm (dia) B&W tube, which 
can be viewed directly or through an 
adjustable-focus lift-up eyepiece. The 
viewfinder assembly can be extended, for 
convenient viewing through either eye, 
or used in a variety of positions, even 
detached from the camera, when 
working from a tripod.

Important also is the fact that it can be 
used for on-the-spot picture search, 
review and editing.

Associated with the viewfinder are 
yellow, red and orange indicators, for 
low light, tape run/low battery, and 
white balance.

A rigid slip-off cover protects the front 
of the camera, involving the lens system 
and microphone. It can be left in place 
when the record/replay unit is being used 
with the camera inoperative.

The lens is a manual focus Sonoptor 
6X power zoom, fl2-72, Fl.4 (1.8 
telephoto) with macro facility. Filter 
diameter is 46mm, with a filter kit 

available as an optional extra. At the 
front of the lens is a removeable, flexible 
hood, which also accommodates an 
opaque white-reference filter.

Just above and behind it is a 
undirectional electret microphone, 
readily removeable to permit the 
substitution of an external unit.

Camera controls
With the left hand steadying the 

camera, the fingers fall naturally on a 
number of supplementary controls, 
relevant to video photogrpahy:
• A Camera Power switch which 
actuates the camera and places the 
recorder in standby record mode — 
doubly effective because the CCD is 
ready for immediate use at switch-on.
• A 3-position switch providing for 
incandescent lighting (3200K), natural 
sunlight (5800K) and automatic white 
balance.
• A 3-position switch providing for 
normal lighting, back lighting, and 
strong highlights.
• A “Rec Review” button which 
automatically replays the last few 
seconds of the previous recording and 
readies the camera for the next shot.

BRIEF SPECIFICATIONS
Video system...................................................................Rotary, two heads, plus erase
Audio svstem ......................................................................FM, two rotary headsTap^speed (mm/sec)..................................................................SP:20.051 LPilO.Oæ
Record/play time (mins)..........................................................................SP„9p LP18°

Colour lamp Zi. .............................................0)
Illumination range...................................................................................n À
Operating temperature ....................................................... de/9r?k,S
Dimensions (approx.) ........................................................ 117 x 193 x 344mm (w/h/d)
Weiqht (including battery and cassette)...............................................  j » 9
Pnwpr sources ............. rechargeable battery, battery belt, mams adaptor,
rower source   » 12V DC supply adaptor

When the equipment is m camera 
record mode, using these controls, they 
automatically assume priority over the 
push buttons on the rear of the unit.

Record/replay functions
These controls come into their own 

when the CCD-V8 is placed flat on a 
shelf alongside a TV receiver or colour 
monitor for viewing the tapes. Better 
than that, the literature shows an 
optional viewing tray which allows the 
CCD-V8 to be combined with a power 
supply and tuner/timer to form a 
complete video deck.

However presented, the push-button 
controls are reminiscent of those on 
separate portable recorders: Power 
on/off; Eject; Fast forward, Play, 
Rewind, Stop, Pause, Record.

The tape count plus other information 
appears in an LCD display window, 
controlled by Reset and Memory 
buttons. Also on the panel is an Insert 
button to facilitate the insertion of titles, 
&c, a standard/long-play switch, and 
sockets for a cord remote controller and 
earpiece.

A 24-pin multiway socket on the right
hand side provides access for the RF 
output adaptor and/or other possible 
external fitments — again reminiscent of 
separate portable decks.

Off-air recording
As much as anything to gain 

familiarity with the CCD-V8, we set it 
up initially for off-air recording and 
replay. In the absence of a companion 
tuner at the time, this involved 
interconnecting it with an existing 
conventional VCR via the respective 
video and audio input and output 
sockets, as detailed in the User Manual. 
(Extra cables are required to do this.)

Unlike the earlier Betamovie, the 
CCD-V8 processes the signal internally 
in the standard CCIR/PAL format so 
that it can operate in conjunction with 
other PAL-standard equipment — tuner, 
VCR, recevier or monitor.

Interconnection involves the RFU-85
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Sony’s new 8mm 
video camcorder
adaptor (supplied) which plugs into the 
24-pin connector mentioned earlier. It 
carries four RCA sockets for video and 
audio in and out, plus an antenna style 
socket for RF out (channels 0-1 
selectable on the Australian model). A 
small switch serves to set the video/audio 
carrier separation to the normal 5.5MHz 
(“I” position) or 6.5MHz (“G”).

Our first reaction to the RFU-85 was 
that, for a unit providing the anchor 
point for several cables, it should lock 
more firmly into position. In practice, 
however, it and the cables are likely to be 
attached more or less permanently to the 
fixed equipment and simply plugged into 
the CCD-V8 as necessary.

Using the existing VCR as a tuner (the 
format is immaterial) we fed a selection 
of program material and test patterns to 
the CCD-V8 as direct video and audio, 
recording it first in standard play (SP) 
mode and then in the long play (LP) 
position.

For all practical purposes, in standard 
play mode, the on-screen program 
material was indistinguishable from the 
original or from a similar recording from 
the standard VCR. Put another way, 
any differences in the picture quality 
from the respective sources were less 
noticeable than variations in the 
program material itself.

In long play mode, the video noise 
level was obviously higher, but the 
picture was still entirely watchable. 
Interestingly, however, the sound quality 
remained virtually unchanged at the 
lower tape speed, due to the fact that, in 
the CCD-V8, sound is recorded as an 
FM multiplex component in the video 
tracks and is not greatly affected by the 
linear tape speed.

Future potential
In short, while our observations were 

entirely subjective, they confirmed that, 
in addition to its size advantage, the 
format has the capacity to take over 
from VHS and Beta Hifi in terms of both 
picture and sound quality.

Playing time for movie length 
recordings still poses something of a 
problem, however, involving either some 
loss in picture quality (in LP mode) or 
else the ultimate development of longer 
playing or super quality tape.

We used a 30/60 minute cassette, but 
60/120 and 90/180 cassettes (in PAL 
mode) are due on the market about the 
time this article is published.

Incidentally, like the Philips V-2000 
system, the 8mm format assumes the use 
of dynamically mounted heads, 

obviating the need for a control track on 
the tape or a manual tracking control on 
the panel.

Consistent with this, the CCD-V8 uses 
automatic track following but, with its 
basic 2-head drum, it does not include 
provision for viewing noise-free pictures 
in Pause, Review or Cue mode. Images 
in the viewfinder allow scenes to be 
identified for purposes of cueing and 
editing in the field but they are traversed 
by noise bars which can become 
proportionately more intrusive on a large 
screen.

That aside, there is no reason at all 
why a CCD-V8 should not fill a dual role 
in the home: (1) for the production of 
home video movies and (2) as a back-up 
VCR for those special occasions when 
one wants to catch three programs at the 
one time! How the CCD-V8 can be used 
in this way is explained in the Manual.

In camera mode
As mentioned earlier, the CCD-V8 

uses a solid-state CCD image sensor 
rather than a camera tube. It saves space, 
weight and battery drain, provides 
excellent resolution and sensitivity 
(22-100,000 lux), avoids screen burn and 
flare, and is substantially free from 
“microphonic” image jitter. It is also 
ready for instant use at switch-on.

Perhaps it is confidence in the CCD 
that prompts Sony, in the manual, to 

When placed flat on a shelf or in its adaptor tray for playback &c, the CCD V8 takes on the 
appearance of a portable deck, with the usual array of user controls. Add a timer/tuner and it 
becomes a complete VCR.

instruct the user — without coyness — 
to place the opaque filter over the lens 
and point it directly at the Sun or other 
light source, in order to set the automatic 
white balance. It is quick and effective 
and, along with the automatic iris, 
provides even, well balanced pictures 
under a wide variety of light conditions.

Specifications and focussing provisions 
are broadly similar to other video 
cameras, and pose similar problems as to 
how to get by with two hands and one 
brain, when you could really do with an 
extra one of each! Sony have done their 
best to rationalise the controls, even to 
providing a roughened prominence on 
which to rest that errant right thumb, 
instead of (inadvertently) on the 
“Record” button!

Automatic focus would be of 
considerable assistance but it is still 
apparently a difficult option to provide in 
an ultra-compact camera recorder. So 
one has to rely on familiarity and 
practice, or else on more frequent resort 
to a tripod or the VCT-3 Handy Stand 
for hands-off recording — items listed as 
optional extras.

When the user is able, with practice, to 
string together a sequence of acceptable 
shots, he/she will discover that the 
CCD-V8 has managed to merge them 
without noise breaks or other ugly 
effects. In itself, that’s not unique but 
Sony technology and the new 8mm 
format provides frame by frame 
(“flying”) erase, achieving more precise 
juxtaposition of scenes.

In testing the camera, I simply walked 
around the house and garden, taking
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at the 
leading edge

100 MBYTE OPTICAL DISK DRIVE MAKES AUSTRALIAN DEBUT
US manufacturer, ISI, has commenced shipments of its model 525 IBM-PC 
compatible Write-Once/Read-Mostly drive. Supplied as a user installable kit, 
the 525 is designed as a rapid access (100 msec) archiving and distribution 
medium for backing up hard disk drives as well as an Online Direct-Access 
storage for local and distributed databases. The removable cartridge will 
withstand electromagnetic fields, heat, light and even scratching offering a 
data integrity exceeding that of the Winchester drive it is designed to back up.
SOFTWARE BACKUP UTILITY ELIMINATES NEED FOR TAPE DRIVES 
FASTBACK can back up a full 10 MByte hard disk on 5.25" floppies in less than 
8 minutes on an IBM-PC, XT or compatibles or 20 MByte in the same time on an 
IBM-AT.
FASTBACK can make either partial or incremental backups or restores with 
full disk management, sequencing, dating and overwrite protection.
PRIAM RELAUNCHES ITS 14 inch DRIVE SERIES
Following an upsurge in demand for their 6650-10 Winchesters, with SMART, 
SMD or Priam interface, predictions indicate a record year for the line. Users 
are citing years of reliable service for the pioneer design a feat some users are 
claiming is not matched by more recent introductions. Daneva is preparing to 
restock the old trouper and would like to hear from Australian vendors needing 
support.
PRIAM CLUSTER TOWER SERVES UP TO 8 IBM PC COMPATIBLES
Designed as a starter for those nearly at the stage of purchasing a local area 
network, but confused by the array of options, the Cluster Tower provides 
immediate shared storage up to 292 MByte and dual, concurrent printer 
support. At the same time it is designed to suit any DOS compatible LAN 
purchased in the future.
IBM-PC XT is the registered trade mark of International Business Machines.

daneva
daneva australia pty ltd 66 Bay Rd. Sandringham. Vic 3191

P O Box 114. Sandringham. Vic 3191 
Telephone 598-5622 Telex AA34439
Suite 28. 47 Falcon Street
Crows Nest, NSW 2065
Telephone 957-2464 Telex AA20801

Distributors
Adelaide: DC Electronics (08) 223-6946
Brisbane: Baltec (07) 369-5900

DAN004



If you’re into computers
you could have a job for life.

If you’re interested in the finer 
points of digital electronics and 
computers, the computer industry 
needs you.

Enrol now into Control Data 
Institute’s Computer Engineering 
course and you could be working in 
the ever-expanding computer industry 
in as little as 8 months.

Control Data Institute’s flexible 
study programmes will allow you 
to study full-time or part-time in 
subjects such as Electronics, 
Microprocessors, Mini Computers, 
Data Communication, Terminals, 
Disk Drives, Line Printers and 
Machine Language Programming. 
Or if you choose, you can study 
individual subjects.

You can even get exemptions 
if you have some experience in the 
electronics field. And at the end of your

course of study, you qualify with a 
Diploma in Computer Engineering.

Control Data is accepting 
enrolments now for their Computer 
Engineering courses in Sydney and 
Melbourne. The demand for Control 
Data Engineering Graduates has never 
been higher.

For further information call 
Control Data Institute now. You can 
attend special monthly free 
engineering information seminars or 
phone Wendy Mason in Sydney on 
(02) 4381300 or Sherrill Maconachie 
in Melbourne on (03) 268 9666 for a 
personal appointment.

CSCONTRQL DATA 
NO C/INSTITUTE
YOUR CAREER BEGINS HERE
An education service of Control Data Australia Pty. Limited.

Master the
Microprocessor

Learn how Microprocessors 
really work 

... the practical way.

The Purpose of this 
Course
There is a considerable 
expanding and world-wide 
demand for people with a 
real knowledge of 
microprocessors and 
general computer 
technology Such people 
are needed to design and 
evaluate systems and to 
assess and develop the 
enormous range of possible 
applications, both present 
and future, of 
microprocessors and to 
understand the installation 
and servicing of the mam 
types of equipment of which 
they may form the most vital 
component 
(A microcomputer has 
already been produced to 
replace the mechanical 
programmer on a domestic 
washing machine, for 
example)
This Course provides the 
necessary basic information 
to enable a student to really 
understand the functioning 
of microprocessors and 
their supporting circuitry. 

usually referred to as the 
"hardware" This is backed 
up by showing how to 
program a microcomputer 
(or produce its "software") 
in the most fundamental 
form of computer language 
called "machine code". 
No previous knowledge o! 
computers is necessary, 
though a little basic 
knowledge of electronics 
plus digital and logic 
circuits will be found 
helpful
A special introductory short 
course is available to 
provide this back-ground 
information, if reguired by 
an individual student on the 
course without extra tee

Student— Tutor 
Contact
4 qualified Tutor is available 
to every Student throughout 
this Course in order to deal 
with any queries which may 
arise and to assess certain 
questionnaires which are 
issued to Students 
throughout the period of 
training

Certificate
Issued to all Students 
completing the Course 
successfully Course covers 
mam reguirements of the 
City and Guilds Certificates 
in Computers

Practical
Self

Study 
Course
FREE COLOUR BROCHURE

E Post coupon now: The Australian School of Electronic^] 
Pty. Ltd., P.O. Box 108, Glen Iris, Victoria 3146.

I Offices at: 120 Hawthorn Rd., Caulfield North.
Please send your brochure without any obligation to: '

| Name.........................................................................

? Address
I.............

Postcode

How the Course is 
organised
The basis for the practical 
work in the Course is the 
Microcomputer
This is supplied completely 
assembled and ready to 
use.
The Course text is carefully 
arranged in seguence so 
that each new section 
follows logically from 
previous work Hardware 
description and 
programming techmgue 
progress together, so that 
the Student is discouraged 
from treating them as 
distinctly separate subjects. 
Following each section of 
descriptive text, detailed 
instructions are given in 
order to use the 
Microcomputer to provide a 
practical demonstration of 
each new function or 
technigue This provides a 
very powerful way of 
learning precisely how the 
system operates, and 
enables any possible 
ambiguities in the Student's 
mind to be guickly resolved
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Sony’s new 8mm 
video camcorder
numerous independent shots, long 
distance, close-up and even macro, under 
a variety of lighting conditions, of 
flowers and whatnots of every 
imaginable hue. In between shots, the 
camera was left sometimes in Pause 
mode, at other times switched off 
altogether.

When replayed at the end of the day, 
the shots were pleasingly consistent in 
general colour balance, with no obvious 
missing hues. The pale purples had not 
washed out to white and there was no 
mistaking the pink of a Queen Elizabeth 
rose. The greens were all there from the 
grey-green of the eucalypts to the many 
hues of a mirror plant.

Overall, my impression was that the 
CCD image sensor offered results as 
good, if not better, than its thermionic 
contemporaries, along with its obvious 
mechanical and functional advantages.

Inserting, dubbing
As mentioned earlier, the CCD V8 has 

an Insert Function, which allows a title, 
a replacement scene or video/audio from 
another source to be substituted for an 
unwanted scene on the tape.

The end of the unwanted segment is 
located by playback through the 
viewfinder and pinpointed by pushing 
the Memory button and setting the 
counter to 0000. The start of the 
segment is then located and pinpointed 
by pushing the “Insert” button, which 
changes the mode to Record/Pause ready 
for the new material.

On pressing the Pause or Start button, 
new incoming video and audio is 
substituted, without “glitches”, between 
the “Insert” and “0000” points on the 
tape.

Completed tapes can be replayed 
directly from the CCD-V8 into a TV 
receiver or monitor, or readily copied on 
to tapes of another format by connecting 
it to a second VCR, preferably at direct 
video and audio level. Indeed, we were 
pleasantly surprised at how good such 
copies turned out.

Incidentally, the CCD-V8 senses 
whether individual scenes have been 
shot in SP or LP mode and switches 
automatically from one to the other 
during replay, with scarcely a flicker on 
the screen.

Sound recording
At about 2cm/sec, the linear tape 

speed of the 8mm format is even less 
than that of the audio microcassette 
(2.4cm/sec), falling to Icm/sec in LP 
mode. Not only is this too slow for 

satisfactory analog audio recording but 
very thin layer tapes also present a 
problem.

Recognising these limitations, the 
8mm standard specifies the use of an FM 
sound channel, frequency multiplexed 
with the video signal, much like the 
original Beta NTSC hifi system. 
However, it also reserves space along the 
respective edges of the tape for possible 
linear audio and cue tracks, but lists 
them as optional.

The CCD V8 provides only for 
simultaneous mono FM sound recording 
multiplexed with the video track and 
there is therefore no way, using the 
CCD V8 alone, that a new audio track 
can be added to an existing video 
recording.

At first glance, this appears to be a 
major disadvantage for the amateur 
video photographer, because he/she 
would have to provide a spontaneous on- 
the-spot commentary while, at the same 
time, composing the picture — a rather 
tall order.

Experience with the CCD-V8, 
however, suggests a different approach, 
rather than an impasse. Thanks to the 
FM recording system, high quality 
actuality sound is preserved, along with 
the picture — evidence, in our case, by 
the pleasant chirping of birds as we 
toured the garden.

Such actuality sound would always be 
available for live presentation of the 
tape, or for mixing into a rehearsed 
commentary, where the recording is to 
be dubbed to another format.

Sony Australia further suggest that 
full-size domestic 8mm decks will prob
ably carry facilities for adding an extra 
soundtrack using, not analog, but PCM 
technology, as envisaged in the stand
ard. Time multiplexed with the video 
signal, PCM would store a “packet” of 
audio samples just ahead of the video 
field information (therefore along the 
edge of the tape) to be decoded and 
reassembled during replay.

This aspect of the format would 
obviously need to be looked into before 
making a final decision but we would be 
surprised if the industry in general, and 
Sony in particular, have not planned 
adequately for post audio dubbing.

That aside, we were impressed with 
the CCD V8 and think that it deserves to 
do well in the market place.

The basic CCD-V8AS is available now 
through Sony outlets at $2199 RRP, and 
a comprehensive range of accessories 
should also be on hand by the time you 
read this. (W.N.W.) ®

FLUKE 70 SERIES 
LOW COST 

ANALOG/DIGITAL 
MULTIMETERS -

YOUR FIRST CHOICE 
FOR FEATURES, 

QUALITY & VALUE
FLUKE 73 FLUKE 75 FLUKE 77
Analog/digital display Analog/digital display Analog/digital display 
\folts. ohms, 10A. diode tolls. ohms, 10A, mA, tolls, ohms, 10A, mA, 
test____________  diode test________ _ diode lest _______
Autorange________  Audible continuity Audible conlinuity _
0 7% basic de accuracy Autorange/range hold "Touch Hold" ’* function 
2000+ hour batteryWe 05% basic de accuracy Autorange/range hold 
3-year warranty_____ 2000+ hour battery lite 03% basic de accuracy

------------ 3-year warranty 2000+ hour battery life 
_____  3-year warranty 
 Multipurpose holster

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS.

See the 70 Series at leading electronics stores 
or contact us tor data

ELMEASCO
Instruments Pty. Ltd.

NEW SOUTH WALES VICTORIA QUEENSLAND
15 McDonald Street 12 Maroondah Highway Tel 107) 369 8688
MORTLAKE RINGWOOD s AUSTRALIA
PO Box 30 CONCORD P0 Box623 RINGWOOD Te| ,08,344 9000
^«6 2888 ^8792322 W AUSTRALIA

Telex AA25887 Telex AA30418 ELTENT Tel (09)481 1500



Letters to 
the editor

Aussat:
bulldust & flies

Through your magazine I would like 
to point out that due to the develop
ment of the AUSSAT domestic satellite 
service there has been generated a 
flurry of activity within the electronic 
industry, in the form of advertising/ 
claims through trade journals, printed 
media and catalogues.

This activity has also resulted in a 
number of “fly by niters” emerging 
from the 4GHz market.

These facts are based on my actual 
observations and hands on experience.

Therefore, intending dealers/purchas- 
ers should obtain in writing a guarantee 
or similar of warranty cover, after sales 
service, spare parts back-up and profes
sional installation should this be re
quired.

The operators mainly originate from 
the capital cities and have no idea what 
weather conditions can do to electronic 
equipment.

Remember the Top End of Australia 
is a rugged place to test electronic 
equipment. Temperatures range from 
0°C to 60°C in the direct sun, and the 

wet bulb thermometer pops its cork in 
the wet season.

In the Centre you have to cope with 
the bulldust and flies, not to mention 
the spiders that build nests in the scalar 
feed assembly.

Severe lightning strikes have knocked 
out more than one T.V.R.O. installa
tion. And of course there is the usual 
human abuse to receiving dishes, 
screens and active components. For ex
ample TV transmitters and baseband re
ceivers, together with down converters 
and L.N.A in remote communities are 
often pelted with rocks etc. by the chil
dren there.

When one drives 700 miles then flies 
300 miles to repair this equipment, they 
are certainly very grateful that it is in 
operation for their football matches.

The moral to this is that without the 
crucial back-up service, these operators 
could end up being hunted off the site, 
literally.

P.S. The advice issued from time to 
time by D.O.C. is a sound guide line 
and very informative.

Andrew Sutherland,
VK9KAS 8RWB, 

Spinafex Electronics, 
Tennant Creek, NT.

B-MAC well-planned 
and researched

The letter published in your Novem
ber issue from Garry Crapp of Dick 
Smith Electronics regarding the cost of 
HACBSS earth stations and the 
B-MAC transmission system reveals a 
surprising lack of comprehension of 
modern technology. Mr Crapp also, I 
note, has got his prices wrong.

HACBSS homestead earth stations 
are currently being marketed by distrib
utors for around $2300, plus delivery 
and installation (although these may be 
installed by the buyer). Dick Smith 
Electronics has been marketing PAL 
satellite receiver components for around 
$3600, this equipment for use with the 
Intelsat IVA satellite.

The Department has widely published 
warnings to earth station buyers about 
the equipment needed to receive 
HACBSS broadcasts via AUSSAT 
satellites.

It is most important that intending 
purchasers of earth stations are aware 
that equipment capable of receiving sig
nals from the Intelsat IVA satellite 
(transmitting on the 4GHz band) is 
quite incompatible with AUSSAT 
(broadcasting on the 12GHz band).

They should also be aware that ABC 
broadcasts via Intelsat IVA are to cease 
on 18th December, and that satellite is 
expected to cease functioning in Febru
ary 1986. It is probable that other tele
vision transmissions currently received 
in Australia via IVA will cease when

Audible distortion 
on strings

With reference to your discussions in 
the August 1985 and other issues of EA 
on audible distortion in “live” instru
ments (particularly strings), I have some 
points to make which may be of inter
est.

Taking the violin as an example, 
sound is produced by drawing a horse 
hair bow dusted with rosin across a 
metal/gut string suspended by a resonat
ing box. This system is far from perfect 
— non linearities being present at every 
step. Imperfect distribution of rosin on 
the bow causes uneven “sounding” of 
the string. The string itself is con
structed of a length of gut wound on 
metal wire (usually nickel). Most violin 

strings are machine wound.
No string is perfect either in consis

tency of the gut or in perfectly even 
wiring. As a consequence of this, both 
mass and compliance vary down the 
length of the string. When the string is 
set vibrating, it vibrates in a number of 
modes (represented “sonically” by a 
fundamental and a number of partials). 
Because of the uneven mass and com
pliance distribution, the higher num
bered modes are not exactly harmoni
cally related to the fundamental.

A performer may go through several 
strings before he/she finds a pleasing 
combination. The resonator to which 
the string is fixed is set into sympathetic 
vibration. It also vibrates in a number 
of modes, though not at all harmoni
cally related.

The amount that each mode is excited 
depends on the vibration modes of the 
string(s). These resonator modes are of 
course dependant on the construction of 
the instruments and the wood itself. It 
is for these reasons that no two instru
ments sound exactly alike.

It is bad enough considering just the 
one instrument. When a number of 
them combine, it is a wonder that the 
final result is in any way musical. If a 
number of violins were to play the same 
note, at least one player would be 
slightly off note, creating a “beat” in 
the fundamental. When a note is played 
on one string, sympathetic vibrations 
are set up in other strings. It would be 
almost impossible for every string on 
every instrument to be perfectly in tune.

The previously mentioned string par-
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the satellite “dies”, because future In
telsat satellite television services will be 
transmitted in beams not receivable in 
Australia.

Mr Crapp is also taking a “television 
only” view of the satellite broadcasting. 
He ignores the Department’s intensive 
research in the planning stages of AUS
SAT which revealed that residents of 
remote Australia considered the 
reception of radio services to be at least 
as important as reception of television.

B-MAC, as the article in September 
1985 by Neville Williams explained in 
detail, is capable of transmitting one 
television and six audio channels (two 
for television, up to four for radio), as 
well as Teletext and data. HACBSS will 
provide two such signals, one to be used 
by the ABC and the other by commer
cial licencees in four separate zones of 
Australia.

Certainly this new technology requires 
new reception equipment, and consider
able resources have gone into planning 
and developing the MAC system, which 
is currently being considered as an 
international satellite transmission 
standard.

It is sad that those with vested inter
ests in “traditional” equipment should 
be actively seeking to disparage efforts 
to bring radio and television services to 
outback people, many of whom do not 
receive any such services or have to put 
up with very poor quality reception.

R. B. Lansdown, Secretary, 
Department of Communications, 

Canberra.

Editorial 
Viewpoint

by Leo Simpson

tial vibrational modes, being different 
for every string, would also beat from 
one instrument to another. Ditto the 
sympathetic vibrations of each resona
tor. On top of this, each player will use 
a slightly different vibrato technique. 
One might expect the final result to 
sound more like a swarm of bees.

Wind instruments are relatively free 
of these problems — a column of air 
has more consistent mass and compli
ance. Consequently, relatively large 
changes have to be made to the con
struction of an instrument to cause a 
significant change to the produced 
sound.

I hope these points have been of in
terest.

A. L. Jones, 
Lane Cove, NSW.

Don’t worry about 
the electronics industry

Over the last few months there has been quite a lot of soul-searching in the 
media concerning the fate of Australia’s electronics industry. This has been 
triggered by the closure of the Rank plant in Sydney which was assembling 
colour TV sets, microwave ovens and major whitegoods appliances. From 
that single event there have been forecasts of gloom: no Australian 
electronics industry at all in a few years time; we’ll all be ruined and so on.

Before concluding that Australia’s electronics industry is on the ropes it is 
wise to consider what was the basis for growth of the electronics industry in 
the past. The first point to consider is that if it had not been for the existence 
of high import tariffs in the fifties and sixties and the advent of television, 
first black and white, and then colour, it is unlikely that we would have had 
much of an electronics industry at all.

Television was a wonderful opportunity for our budding electronics 
industry. Originally based on valves, and using point-to-point wiring (this was 
before printed circuit boards arrived on the scene), the manufacture of 
television sets employed lots of people and the industry had a boom time for 
quite a few years satisfying a wide-open market.

Today all that has changed. The market is saturated, with many households 
having two or three colour sets. The sets rarely require service and far fewer 
people are needed to make sets for what is now a replacement market.

So even without the removal of tariff protection, there was bound to be a 
great reduction in the number of people employed in making television sets. 
The removal of tariff protection in 1975 merely accelerated the process. The 
United States and virtually every country in Europe has experienced a similar 
scenario, with intense competition from the Asian countries.

So we cannot rely on the consumer electronics market to provide the level 
of employment that it did in the past. In reality, there is quite a lot of 
electronic equipment being manufactured in Australia although none of it is 
intended for the home consumer. Nor is it necessarily being made by the 
companies which were big in the consumer electronics market years ago.

These days the typical Australian electronics manufacturer is likely to be a 
relatively small concern and the product is likely to be related in some way to 
computer technology, possibly for export. There are a few large companies 
which are happy exceptions to this. They still employ considerable numbers 
of people and generate a lot of export income.

Some small measure of this can be gathered from the existence of 
companies such as Printronics. We told the story of this company in our 
September 1985 issue. This large company exists solely to supply large 
numbers of double-sided and multi-layer printed circuit boards to the local 
electronics industry. If the Australian electronics industry was on the ropes, 
companies such as Printronics and its competitors could not exist. ®
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The end of an era:

Sydney’s Iasi 
DC power main 
switched off
by NEVILLE WILLIAMS

Recently, the Sydney County Council turned off the 
last remaining DC power main, serving Sydney’s 
central business area. The supply had been 
maintained for just over 81 years but its ultimate 
phasing out came a neat century after the historic 
AC/DC confrontation in the USA between the 
competing interests of Westinghouse and Edison.

Nowadays, because of greater overall 
economy and versatility, the vast ma
jority of domestic supply mains through
out the world provide consumers with 
alternating current (AC). The nominal 
RMS voltage and frequency per phase is 
most commonly either 117V at 60Hz 
(American continent, Japan, Taiwan, 
parts of Asia & Africa) or 240V at 
50Hz (Europe, Australia, NZ, Oceania, 
parts of Asia, Africa).

However, while what was once known 
as “alternate” current dates back to the 
original rotating electric generators, it 
hasn’t always been in such a dominant 
position. This would have been evident 
to anyone who followed the series of ar
ticles in EA from September to Novem
ber ’83, entitled “The inventive genius 
of Nikola Tesla”. As indicated, DC 
gained a strong lead in the 1890’s, be
fore people like Tesla and Westing
house intervened.

Destined to become a leading propo
nent of AC technology, Tesla was still a 
relatively unknown European student/ 
engineer when, in 1879, the American 
inventor, Thomas Alva Edison, created 
a whole new scenario with the first 

really viable incandescent light bulb, 
using a carbonised filament.

The basic idea was also being investi
gated by Swan and others in the UK 
but, with access to better facilities, in
cluding vacuum and de-gassing equip
ment, Edison was able to work his way 
systematically through cotton, jute, bast, 
manilla and hemp fibres, before finally 
settling on bamboo threads as the most 
suitable source material for carbon fila
ments.

Electric lighting would no longer be 
dependent on the optically harsh and 
temperamental arc.

Realising that incandescent lamps 
could open the way to a share of the 
highly profitable lighting market, cur
rently dominated by the gas industry, 
Edison immediately turned his attention 
to the ways and means of generating and 
distributing electricity to power them.

In September, 1882, he opened the 
Pearl Street (New York) steam driven 
power station, with 59 household sub
scribers, providing them with a 110V 
DC supply — the first of many such sys
tems to be installed in major American 
cities.

This view shows the main DC sub-station 
in Clarence Street as it existed during the 
1930s.

Renewed interest in AC
In the meantime, however, the Cro

atian-born Nikola Tesla had been pa
tiently expanding the concept of AC- 
based (alternating current) electric 
power systems but, finding little support 
for his ideas in Europe, he sailed to 
America and secured a position with 
Edison. Perhaps not surprisingly, the as
sociation between the two was short
lived and Tesla was left to his own mea
gre resources.

Despite this initial setback, he man
aged to document and patent the essen
tial features of a complete AC system in 
1887, which duly came to the attention 
of George Westinghouse, inventor, in
dustrialist and gas tycoon.

With an eye to the future, Westing
house had just founded the Westing
house Electric Company and had be
come personally intrigued by the idea of 
an AC-based supply, reticulated at high 
voltage (and low current) but with step
down transformers to serve local areas.

He forsaw that this would get around 
the line resistance problems which Edi
son was by then encountering, as his DC 
systems expanded, with anything up to 
30V variations in the nominal 110V sup
ply, depending on the load current and 
the consumer’s remoteness from the 
power station.

Westinghouse signed a licence agree
ment with Tesla in 1888, causing Edison 
to resort to extravagant, even bizarre, 
propaganda intended to highlight the 
“dangers” of the AC system, in an un
successful effort to discredit the poten-
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These battery banks were used to buffer load variations and occupied an entire floor of the sub-station.

A “modern” electric griller and upright toaster, 1921 style, again 
normally suitable for use on either AC or DC.

How Edison lamps were made:
A bamboo rod is cut to the 

length required, divested of its hard 
soliceous coat, and split into six 
pieces, each one of which is re
duced in thickness until its diame
ter is not much greater than a 
horsehair.

Each thread of bamboo is then 
placed in a mould formed by cut
ting a U-shaped depression in a 
plate of nickel, another plate of the 
same metal covering it over. The 
mould is then placed in a muffle, 
and is subjected to such a heat 
that the horseshoe shaped fibre is 
carbonised.

It is then placed in a glass bulb in 
connection with an air pump, the 
two ends of the horse-shoe carbon 
wire are fastened to platinum 
wires, which are sealed into the 
glass, and the ends of these wires 
form conductors for the electric 
current.

(From Cassell's 
“Science for All’’, 

published
100 years ago.) These mercury arc rectifiers and transformers replaced the original 

motor-generator sets. Note the original switchboard on the upper 
gallery.
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The end 
of an era
tial threat to his own DC technology.

Said Edison: “Just as certain as death, 
Westinghouse will kill a customer within 
six months after he puts in a system of 
any size. He has got a new thing and it 
will require a great deal of experiment

Australian home-makers in 1921 were tempted by this inducement to get rid of their 
kerosene lamps, washtubs, wood fires and brooms, and to equip with the very latest in 
Magnet brand electric appliances, most of them AC/DC compatible. What, no radio, TV 
or hifi? (From “Sea, Land & Air” magazine).

ing to get it working practically. It will 
never be free from danger”.
AC on the move

In 1893, Westinghouse won a mile
stone contract to power the huge Co
lumbian Exposition, which was to 
spread over an area of 16 hectares and 
consume more power, at the time, than 
the entire city of Chicago.

This was followed by contracts to har
ness energy from Niagara Falls with an 
ambitious AC hydro-electric system — 
contracts ultimately shared with the

General Electric Company, which had 
reluctantly been forced to acknowledge 
the superiority of AC for the project.

AC technology was clearly on the 
march but, with many major centres in 
the USA, by this time, deeply involved 
with DC systems, there could be no 
abrupt turnabout and a mix of DC and 
AC mains was perpetuated way beyond 
the turn of the century.

In fact, even in the ’30s and ’40s, the 
ubiquitous RCA Receiving Tube Manu
als were still carrying details of recom
mended valve types and typical designs 
for 117V AC/DC receivers.

Behind the lingering support for DC 
mains, especially in industrial situations, 
was the greater ease with which DC 
motors could be set up and controlled. 
Lighting and heating could use either 
source and electronic equipment, with 
its affinity for AC mains, did not be
come a consideration until at least the 
mid ’20s.

In July 1923, the “Australia Wireless 
Review” opened an article on Elemen
tary Magnetism and Electricity with the 
unequivocal statement:

“Direct current is the most suitable 
current for power purposes.”

The Sydney project
Proposals regarding the “Municipal 

Council of Sydney’s Electricity Under
taking” extend back to the early 1880’s 
— approximating the opening date of 
Edison’s original Pearl Street power sta
tion.

The basic concept was to provide elec
tric power for the central business area 
of Sydney — an area which involved a 
high concentration of commercial and 
industrial activities, with a potential role 
for electric motors powering everything 
from lifts and hoists to factory and 
workshop machinery.

So it was not surprising, when the 
worthy councillors sought the advice of 
Edison, Swan (by then, his British as
sociate) and others, that they should de
cide in favour of an Edison style, 3-wire 
DC system.

However, to minimise the effects of 
mains resistance, they selected a higher 
voltage: +240V and -240V relative to a 
common earth return conductor. Sub
scribers could be connected to one pair 
of mains for a 240V DC supply, or have 
access to the full 480V DC for high- 
power requirements.

The system became a reality in July of 
1904, with electric street lights operating 
from a power station in nearby Pyrmont. 
And, as planned, the DC mains soon
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If you own an Apple lie, 
you’d have to add all this

to match the versatility, expandability 
and higher intelligence of the 

new Commodore 128
The new Commodore 128'“ personal 
computer is breakthrough technol
ogy at a breakthrough price. It out
shines the Apple® lie in performance 
capability, performance quality and 
price. It is expandable to 512K RAM 
while the lie isn't expandable at all.

(and it costs less too).
And the new Commodore 128 has a 
numeric keypad built right into its key
board that makescrunching numbers 
a lot easier. And the Commodore 128 
has graphic and sound capabilities 
that far exceed those of the Apple lie. 
But the most important news is that 

the new Commodore 128 jumps you 
into a whole new world of business, 
productivity, education and word 
processing programs while still run
ning over 3,000 programs designed 
for the Commodore 64.'" That's what 
we call a higher intelligence.

COMMODORE 128 X A Higher Intelligence

BEEMAN MAYRHOFER STOTT/CC422

C- commodore 
COMPUTER

Keeping up with you.
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K “ “» Cb™» s,« by ,he mercury arc

The end of an era:
found their way into commercial and 
factory premises throughout the central 
business area.

In due course, as the versatility and 
economy of the AC system became 
more apparent, the DC system was 

deliberately restricted to the central 
business area, and subsequent expan
sion, in both service and generating ca
pacity, was confined to AC technology.

Then, as increasing AC resources be
came available, the job of supplying the

inner city DC network was taken over 
by a network of regional sub-stations 
equipped with large rotary converters — 
single rotor machines driven by AC 
from distant power stations and deliver
ing DC to the local mains.
Typical DC sub-station

The 0.5 megawatt rotary converters 
were designed to produce ±250V DC 
(or 500V) overall at up to 1000A apiece. 
Across the line was a huge bank of stor
age cells, each cell measuring about one 
cubic metre, with the battery bank occu
pying a complete floor of the large sub
station. By day it would buffer varia
tions in the load; late at night, the rotary 
equipment would often be shut down.

The basic converter and battery sys
tem was designed to feed 250V DC to 
each line, allowing a 10V margin for 
voltage drop.

However, associated with the main 
supply were special “buck and boost’’ 
rotary converters, capable of delivering 
±10V at up to 1000A each. By control
ling the field system current and polari
ty, the output could be added to or sub
tracted from the line voltage, to main
tain it at 250V under a variety of load 
conditions.

With the emergence of high power
ELECTRONICS Australia, January 1986



electronic technology, the rotary ma
chinery and batteries were, in turn, re
placed by special transformers providing 
12-phase AC input to multi-anode mer
cury arc rectifiers which, with resonant 
filters, could produce relatively clean 
DC.

As a consumer...
I knew nothing of all this when, fresh 

from the country, I obtained my first job 
as an assembler and wirer with Reliance 
Radio. It was a new venture — I was 
their first bench-hand — set up in an old 
building, demolished later to make way 
for the AWA head office in York 
Street.

My introduction to DC mains came 
when I was shown the ancient wiring 
and power points and warned that, on 
no account, was any ordinary radio or 
test equipment to be plugged into them. 
The result would be blown fuses and/or 
a blown power transformer and a very 
angry employer!

I was then taken down into a dun- 
geon-like basement and shown a small 
rotary converter whining away in the 
gloom and turning DC mains power into 
240V AC at 50Hz. I was to learn later 
that both figures were approximate only 
and that just so many receivers could be 
tested or demonstrated at the one time.

Even at best, radio reception still had 
its problems, arising partly from hash 
produced by the converter itself and 
partly from the horrendous interference 
level on the DC mains. After all, every 
single motor on the mains used a com
mutator and, fifty years ago, sensitivity 
about hash suppression was not all that 
evident.

A rather more dramatic introduction 
to DC mains followed a few days later, 
when one of the overhead light globes 
failed. It was a fairly large globe — 
about 150W — hung from a porcelain 
“rose” on the wooden ceiling by a metre 
or so of twisted, cotton-covered rubber 
flex.

As the filament parted, it set up an arc 
between the support wires, which pro
ceeded to track up through the glass 
base into the bayonet holder, then 
through that to the flex, thereafter head
ing up towards the wooden ceiling like a 
miniature fireball. That was when some
body hit the switch.

I had seen for myself the ability of DC 
mains to maintain an arc, once started.

Tea ... DC style
But that wasn’t quite as salutory as 

the experience of a fellow wirer who at
tempted, one day, to “boil a billy” using 
an “immersion heater” — a spiral tube 

with an internally insulated element, fit
ted with a couple of metres of twin lamp 
flex and a bayonet adaptor, and plugged 
into a lamp socket.

Why would anyone be using such a 
potentially hazardous contrivance?

This was fifty years ago, remember, 
when a largv proportion of suburban 
homes had two power points, at most, 
which could be English style 3-pin 
round, 2-pin round, American 2-pin flat 
or even the new fangled Australian 3-pin 
flat! Any number of gadgets, including 
the new radio set could end up being 
plugged into a lamp socket with a little 
help from a 2-way bayonet adaptor.

Indeed, the men delivering and install
ing new radio sets encouraged us to de
spatch them with unterminated power 
leads, so that they could more easily fit 
whatever plug proved necessary on ar
rival. So there was nothing startling 
about the immersion heater.

The trouble was that the would-be tea 
maker forgot about the DC supply and 
simply unplugged the bayonet adaptor 
with the power still switched on. There 
was a sizzle and an arc, and he ended up 
with a handful of fire and smoke!

Somewhat more bizarre was the tale, 
related to me recently by an engineer 
friend, concerning a group of tea makers 
in a small city office, set up by the elec
tronics company from which he recently 
retired.

They equipped themselves with an 
electric jug of now unremembered vin
tage, with an ordinary open element. It

Electric lighting 
in the UK

The principle public installa
tions of the incandescent system 
in this country have been in the 
Savoy Theatre, London, which is 
entirely lighted by Swan lamps; at 
the International Fisheries Exhibi
tion, 1883, where more than one 
thousand were seen on one cir
cuit; at Holborn Viaduct, which 
thoroughfare, with houses adjoin
ing, has been lighted by Edison’s 
lamps; and at the Electrical Exhi
bition at the Crystal palace, where 
the suitability of the system for 
both public and private use was 
most successfully demonstrated. 
To Edison must always attach the 
credit of having been the first to 
serve entire streets with a supply 
of electricity in lieu of gas.
(From “Science for All’’ pub
lished 100 years ago by Cassell 
& Co Ltd, London). 

worked apparently normally on the DC 
mains but, in rather short order, they all 
went down with some mysterious mala
dy. It was ultimately traced, he said, to 
a toxic effect caused by a product of 
electrolysis, resulting from the DC sup
ply.

It was a new one on me!
AC/DC receivers

But my pet hate was undoubtedly DC 
or AC/DC receivers, for the most part 
made and sold for use in the adjacent 
central city area. It generally fell to my 
lot to test and/or service them.

Being designed to operate without a 
mains power transformer, there had to 
be a direct conductive path between the 
mains and the internal signal circuitry. 
Even the normally innocuous valve 
heater wiring was “live”, being a series 
string fed directly from the mains 
through a large and very hot resistor or 
a current regulator (barretter) tube.

In some models, the chassis was also 
“live”; in others, it was connected to the 
mains through a bypass capacitor of 
0.1/zF more. And, when operating from 
earth-positive DC mains, all the nor
mally “earthy” circuitry had to be at 
-250V for the receiver to operate!

The owners of these rather unpleasant 
receivers were suitably isolated from 
them by all-round cabinet work and an 
interlocking mains plug, but technicians 
and servicemen had no such protection.

DC or AC/DC receivers designed for 
117V mains weren’t so bad, because the 
voltages were modest and the heater 
series resistor commonly of low enough 
value and wattage to be incorporated in 
the mains power cord. But whereas an 
accident with 117V can be embarrassing 
and unpleasant, a similar inadvertence 
with 240V could be decidedly fatal!

It was a fate that I managed to avoid 
but I was not the least bit sorry to read 
that, as a guest of the present Sydney 
City Council, Mrs Lorraine Ashby had 
switched off that longstanding reason to 
perpetuate transformerless radio sets — 
one that had been activated, 81 years 
earlier by her grandmother, Lady 
Mayoress Amy Sarah Lees!

Have former customers of the SCC 
been left lamenting? Not really; the 
phasing out process has been quite grad
ual and, with today’s technology, there 
is no special problem for a customer 
who still needs DC, to produce it on the 
spot from polyphase AC. ®

/ am indebted to a former EA staff 
member, Norman Marks, for his recol
lections of the Kent/Clarence St, DC 
sub-station, in which he served part of 
his apprenticeship in 1944.
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LITTLE DICK'S SUMMER

SIZZLERS
SUMMER AT SEA IS MORE FUN WITH ‘SAFETY ■ 
bUMivicK ai ot« RADIO! x CLUBSj
VHF HAND-HELDf VHFMARINERS
TRANSCEIVER SEAPHONE MARINE

$399

$3«
$11

Fantastic! Any Old Salt can 
have the security of VHF 
marine without the budget 
taking a dive. 12 channel 
programming for full local 
area lock-in PLUS re
programming capability. 
Switchable 0.5/2.5W power 
output. High sensitivity 
(better than 0.25uV) and 
more. Being hand-held 
(160x60x35mm), you can 
take it anywhere: home or 
in a life boat. Cat D-1404

What a bargain! One of our best 
transceivers with $50 saving. Features 
ALL international channels in the 156 
— 163MHz band, switchable 25W 
power output and Universal mounting. 
Seaphone service lets you make calls 
from your craft. Cat D-1401 Was $449

TUNE INTO VALUE!
27MHz MARINE HELICAL ANTENNA
This is it! A whip antenna for glass, wood and cement boats 
that doesn't need a ground plane. Low price includes mount
ing base, cable, simulated ground plane, a ■■ M Efv 
Great value! CatD-4070 y

PLUS VHF 
antenna 
Cat D-4071 for 
only $10 extra! 
$AVE $57.50 $399

SWORDFISH 27MHz HALF WAVE
Tough fibreglass half-wave — doesn't 
need a metal ground plane. Ideal for all 
hull types. Includes 'any-which-way' base w.» 
with quick release lever. With mounting 
hardware. Cat D-4071 $6750

24-HOUR SAFETY MONITORING
MARINE RADIO 
HANDBOOK - 

this book could save 
your life!

The mariner's mate! All the 
scuttlebutt about select
ing. fitting and using marine 
radio; rescue organisations. 
Includes maps, charts and 
times of monitoring stations. 
Cat B-9604

SEAWASP 27MHz 
MARINE AM

WOW! Just the trick for in-shore boating — with 
access to all CB frequencies. Plus a host of 
features. Squelch control, RF gain, channel selec
tion control, CB/WX switch, RF Power/“S" Meter 
and more! Excellent value and safety.
Cal D-1407

-199
Includes 2 VHF 
weather channels 
(Rec only) Too!

Be a winner! You won’t lose with this 
great antenna. Suits most radios — 
ideal for our ‘Seaphone' unit (D-1401). 
Complete with ‘any-which-way’ base. 
Cat D-4016 $6750

VHF MARINE WHIP FOR 156MHz

A 'ywve 

one!K Fan(as(,c, FaNSCHVEp 

^'ability p^°Us Uniden

HORNET II 
MARINE AM/SSB

Fantastic! Our Hornet is a real high-flyer with full 27MHz 
(expandable) marine band, local AM plus SSB for extra 
range. And it’s so versatile — doubles as a PA with 
optional horn. Features noise limiter and blanker, LED 

display. Cato-1716

ax'^um fOr $299

muui-band S^ks last

TUNE THAT SET!
SWR/POWER METER

Suitable for 27MHz Marine
Built-in strength field facility 
indicates precise antenna 
radiation, other RF energy 
measurement. SO-239 soc
kets for permanent antenna 
line placement. Cat o-isso$2475

Only $10 if purchased 
with Hornet II (Cat 
D-1716)



POCKET 
COM II 

HORT-RANGE 
CB

Really affordable 
communication! 

z Effective over short 
। distances: for 
construction sites,

■r Cat D-1101 //!/ spoking teams, etc.

GET TWO FOR $20 $J| 095
SAVE $5.90 I Z

HAND-HELD 3 CH. 
1WTRANSCEIVER

Great for weekend 
explorers! It’s light, com
pact and features the 
bushwaking/safety chan
nel 27.620MHz. A real Pe- 
saver in emergency 
situations. Cat D-1102$99

... for some more power ... and even more power

2W 3-CH. UNIDEN CB 3W3-CH.CB
One of the mo$t advanced 
2W hand-held transceivers 
available! Gives that extra 
range when you need it 
most. With channel 14 crys
tals. Great features: squelch, 
battery strength LED and 
more!

$119Cat D-1107 ■ |

Medium powered CB

Fitted with channel 14 
crystals, others left 
free for your favourite 
channels.Great Value!
Cat D-1106

s129
F AND NOW CBs FOR YOUR CAR, TRUCK OR CARAVAN (or home

K40MINIAM 
With Full Power
WOW! Even on a strict budget you can 
enjoy CB action. But don’t let the ultra
small size and low price fool you. Delivers 
legal maximum power on ALL 40 chan

nels. With mic. CatD-1443 
___  DOC Approval No. 

249A049

40-CH. ‘MIDLAND’ 
77-001
Compact! Powerful! Ideal for small 
cars, cramped trucks — wherever 
space is limited. Packed with the best 
features: signal strength meter, 
LED channel display and more.
more. Cat D-1445

with suitable power supply M-9545: $54.95)
HORNET II 
40-CH. AM/SSB

Just great! Hornet II proves you don't 
have to pay more for quality. Features 
channel and mode selectors, noise 
blanker/ANL switch, squelch, RF gain, 
clarifier and much more. Cat 0-1710

DOC Approval No. 249A006

TRUCKIES & CLUBS/ 
OWNERS - GO FURTHER!
Great Range of Antennae !

PI 09 $135
‘SUNDOWNER’ UHF 40-CHANNELCB

Cat D-1806

and more. So good, even 
a city-slicker will love it.

The pick of the crop! UHF communication that's 
as clear as country air. Backed with superior 
features: squelch, duplex repeater, RX/TX LEDs

LISTEN TO THE 
CONFIDENTIAL BANDS! 
HX-2000 HAND-HELD SCANNER
WOW! Compact, go- 
anywhere unit ‘eavesdrops’ on 
all the action. Take it with you: 
in the car, to the office. Has 
many base station features, 
including priority, scan and

DOC Approval No. 249A046 1299

s375

Complete from $28.50

Check our range! DSE have an 
antenna to suit your needs and 
budget. Likethe27MHzgutter 
grip: brilliant reception, easy 
installation; slips onto car's ram 
gutter (Cat D-4411). Only S28.95. 
PLUS a selection of magnetic, 
helical, whip and base antennae

search. Cat D-2815$449
MX 4000 ‘MOBILE’ SCANNER
Hear it! News as it actually 
happens while you're driv- F 
ing ... avoid traffic hazards, 
delays. Covers 20 chan
nels — all programmable 
— including 800MHz and 
air. Loaded with features:
priority, scan and 
searcher,LCD 
frequency display 
and more

KEEP IN TOUCH WITH OVERSEAS WITH DSE 
WORLD RADIO RECEIVERS...
FRG-8800 HF RECEIVER
Yaesu — a respected 
name in communications. 
And DSE offers this 
superb Yaesu HF receiver 
with a host of impressive 
features TherearelObuilt- 
in memories, digital fre
quency entry and manual 
tuning, a S/SINPO graphic 
indicator and much more! 
Plus CAT control and VHF 
capability.

PORTABLE 
9 BAND RADIO 
An enthusiast's delight! 
Tunes in to AM. FM and up 
tc 7 SW bands within the 
5.95 and 21,75MHz range. 
Offers superior selectivity 
and sensitivity. Ceramic 
filter cuts interference.

MULTIBAND AM/FM 
/SW 1.2.3.4.

Great introduction to SW 
listening. And with the 
FREE stereo headphones, 
it s sensational value! Tune 
into local AM/FM stations 
PLUS 4 SW bands Pro
vides endless hours of 
enjoyment

$899CatD- 2818
CatD-2835$599

BIG DADDY SCANNER!
YAESU FRG-9600 UHF/VHF°n

Don’t be fooled 
by imitations!

This is it! The BIG ONE! 
Covers UHF/VHF, 
AM/FM and SSB. Hear 
any type of broadcast: 
police, military, air and 
hams. 100 keypad 
programmable 
memory takes you 
through 60-to- 
905MHz continuously. 
Features 7 tuning/ 
scanning rates output 
jacks. Cat D-2825

$799

Cat 0-2820
CatD-2837 ■ ■■

829

YAESU FRG-8800 
(short-wave only)
A real goer! Power and 
performance to hear the 
world in your living room. 
With CAT capability. 10 
memories. S/SINPO 
graphic indicator, dual 24- 
hour clock and more 
Covers 2 —30MHz 
CatD-2821

WAS 
$79 

*59
VHF CONVERTER 
FOR FRG-8800S
Add versatility to Yaesu 
FRG-8800 receivers(Cat 
D-2820/2821). Covers fre 
quency range: 118 — 
174MHz Fits neatly inside 
receiver. With own teles
copic antenna. Cat D-2823

M89

SANGEAN ATS-803 
MULTIBAND RADIO
It's got the lot! More 
features than even the 
most critical enthusiast 
could demand. Tune into 
AM/FMoranyofthe 12 
SW bands by either direct 
frequency key-in, auto or 
manual scanning... FIVE 
tuning functions in all. 
Adjust audio with treble 
and bass controls to suit 
personal tastes. Features 
sleep button. RF gain con
trol and much more.
CatD-2831

$329
WORLD RADIO/TV 
HANDBOOK
A handy reference book 
every enthusiast should 
have! A comprehensive

more

CatB-2086

listing of valuable inform 
tion: frequencies of long, 
medium and short range 
broadcasters: charts; an<

$325°
B.094/CW



New eight-month course from Control Data

How to become a 
computer technician
The Control Data Institute is well known for 
training computer operators and programmers. 
Recently they began a new course for 
computer maintenance technicians which they 
hope will be just as successful.

by LOUISE UPTON

Computer Maintenance Technician 
wanted. Duties include providing main
tenance on IBM compatible computer 
systems and multi-user systems, install 
and maintain networks. Workshop re
pair component level. Qualifications: an 
approved Technical Certificate or 
equivalent qualifications in a relevant 
field.

Open the papers today and jobs of 
this sort jump out at you from every
where. But how do you qualify? One 
answer comes from Control Data Insti
tute, which specialises in this field.

The school is at St Leonards in Syd
ney and offers a number of courses in 
computing and office skills but the 
Computer Maintenance Technology 
course is the newest part of the Insti
tute’s services, having begun in April 
1985, with the first students having 
graduated around the middle of Decem
ber, 1985.

Thirty-four students were enrolled in 
the first course, two of whom were 
girls. The number is expected to be 
higher this year, in line with an Institute 
survey which highlighted the need for 
trained technicians.

The Manager of the Education Ser
vices, Julia Delavere, feels that, 
“although many companies were mak
ing an effort to train their own mainten
ance crews, the growth in demand has 
made starting the course an excellent 
way for people to upgrade existing skills 
or start a new career.”

The training takes place in groups, al

though the method is largely a self
teaching one with an instructor on call 
at all times to give individualised atten
tion as it is needed. The old concepts of 
chalk and talk are not a part of this 
school’s philosophy.

In comparison to similar courses being 
offered by technical colleges the Insti
tute’s program is expensive. This is 
mainly due to the method of teaching 
which is heavily based on using the 
computer at all times and this is fairly 
costly. However, the results for the job 
seeker appear to justify the price.

The course lasts 81/2 months on a full- 
time basis and the Institute awards 
qualifying students with a Diploma.

Within the course structure, practical 

The course emphasises the practical aspects of training to be a technician.

work and gaining experience occupies a 
vast proportion of the student’s school 
time. Working on prototype boards they 
learn the uses of the multimeter, oscillo
scope and other test instruments for 
trouble-shooting a computer’s printed 
circuit boards.

Sometimes there will be repairs to 
make at the component level. But often 
as not, the checks that these technicians 
are being taught to run are all a part of 
what is called preventative maintenance. 
It is this type of work which will take 
up the bulk of their time in a job.

The Control Data Institute also offers 
courses in programming and operating 
for those who don’t feel they have the 
engineering patience or talent to search 
for and isolate the fault(s) in a malfunc
tioning micro. These courses are con
ducted along much the same lines as the 
Maintenance Technician course.

It is also possible to buy certain mod
ules or parts of courses if you don’t 
wish to do the whole thing.

The Computer Programming and the 
Maintenance Technician courses cost 
$6,250 and an operator’s course is 
$4,150.

continued on page 120
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Powerful - Musical -Accurate

THE CARVER DI™™
COMPACT DISC PLAYER S

The Carver Compact Disc Player is the world’s leading compact disc player to address 
the problem of the bright, hot, harsh sounding midrange and lack of ambiance and spatial 
detail characteristic of the majority of compact discs currently available.
The Carver Compact Disc Player answers the audiophile’s demand for a CD Player 
which provides not only the greater dynamic range, quietness, and richer bass expected 
from compact disk technology, but also the musicality, spectral balance and spatial 
qualities of well executed high fidelity stereophonic reproduction.

FEATURES:
• 16 Bit D/A Conversion for precise reproduction
• Extraordinary high tracking accuracy by 3 beam laser pick up virtually eliminates 

distortion.
• Random memory selection.

Sold by leading Hifi dealers and distributed by the ODYL GROUP OF 
COMPANIES, for further information please contact:

THE ODYL COMMUNICATIONS Melbourne — (03) 846-3022

ODYL QUEENSLAND (07) 394-8284

GROUP ODYL DISTRIBUTORS (NSW) PTY LTD Sydney — (02) 212-6617



Carver DTL-100
compact disc player
Coinciding with the relaunch of Carver 
products onto the Australian market, the 
company has released its first compact disc 
player, the DTL-100. The new machine 
incorporates a unique feature: the Digital 
Time Lens.

The thinking behind the Digital Time 
Lens is as follows: Since the introduc
tion of compact discs there have been 
many unfavourable comparisons with 
equivalent recorded material on vinyl 
discs. CDs have been said to lack ambi
ence, musicality and a whole lot of 
other qualities which have been largely 
undefined. Bob Carver is one who be
lieves there is a problem with CDs con
cerning the three dimensional perspec
tive of the sound.

He arrived at this conclusion by com
paring 23 compact discs against their 
analog equivalents on vinyl. By quanti
fying the differences, Carver came to 
two conclusions. Firstly, CD sound has 
more energy above 400Hz than analog 
recordings and secondly, the L-R chan
nel information differed by 1.25dB.

Carver’s Digital Time Lens (DTL) cir
cuitry is designed to correct for these 
perceived differences. It is supposed to 
restore the octave balance and L-R 
component to those of analog record

ings. It can be switched in or out at will 
and is likely to cause a lot of debate 
amongst audio enthusiasts. More on this 
later.

Operating features
The Carver DTL-100 Compact Disc 

Player is a large unit suitable for 19-inch 
rack mounting. It is very well finished 
with a rugged cast aluminium front 
panel. The styling is subdued without 
being spartan and would fit in with al
most any decor. Overall dimensions are 
485 x 80 x 282mm (W x H x D).

The front loading disc drawer oper
ates very smoothly. It responds 
promptly to the Open/close switch lo
cated immediately to the left of the dis
play. When the draw is open the display 
says so by showing “OPEN”. To close 
the drawer, you can either press the 
Open/close switch again or just push 
gently on the drawer itself to make it 
withdraw. This feature is a good one 
since it prevents the drawer mechanism 

being damaged should it be forced 
closed either deliberately or by acci
dent.

If the drawer is closed without a disc, 
the display indicates a flashing “diSC”. 
If a disc is loaded correctly, the display 
initially indicates the number of tracks 
present on the disc and then displays 
“100”. The DTL-10 is now ready to 
play.

Below the Open/close switch is the 
DTL switch. When it is pressed in, 
DTL is selected and an indicating LED 
lights up.

Pushing the Play switch causes the 
word “PLAY” to be indicated by the 
display for a brief period. Then the 
track number is displayed and the music 
starts. To display elapsed time, the Dis
play switch is pressed. Press it again to 
return to display of track number.

If the CD has index codes which sec- 
tionalise certain passages of the record
ing, this fact is displayed by the Index 
LED. The DTL-100 can be used to 
search for these index locations by using 
the fast forward (FWD) or fast reverse 
(REV) switches.

These FWD and REV switches also 
give audible cue and review facilities. 
When either of the switches are 
pressed, the volume is reduced. For the 
first three seconds after pressing either 
switch the rate of incrementing or

Carver’s DTL-100 CD player has all the usual features plus the Digital Time Lens circuit.
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decrementing the CD recording is in 
small rapid bursts. After that it moves 
much faster with larger jumps.

The FWD and REV switches are lo
cated to the right of the display along 
with the Pause/Stop, Play, - and + 
switches.

The + and - switches control selec
tion of tracks on the disc such that the 
+ switch selects tracks in a forward di
rection and the - switch for the reverse 
direction. These switches are also used 
for programming when chosen combina
tions of tracks have been selected for 
playing. Up to nine program selections 
can be made in any order or combina
tion.

A Repeat switch sets the player to re
peat the entire disc or the programmed 
sequences. This function is indicated by 
a LED in the display window.

At the rear of the unit are the audio 
output RCA sockets, voltage selector 
switch and two-core mains flex. Our re
view sample had the US-style 110V, 
2-pin plug fitted and was not wired to 
established double-insulation standards. 
We assume that machines on sale to the 
public will comply with Australian 
standards in this regard.

Mechanical details
Internally, the mechanism and the 

main circuit board all appear to have 
been produced by Yamaha. Carver have 
modified the unit by adding a printed 
board which accommodates ten small 
integrated circuits (including two 
pseudo-random digital noise source ICs) 
and associated passive components.

Carver is certainly not alone in this 
approach to marketing CD players. 
Many other companies, Japanese, 
American and European, have taken a 
similar approach in taking a standard 
CD machine and modifying it to their 
requirements.

The method of signal conversion is to 
use a single 16-bit digital-to-analog con
verter with two times oversampling at 
88.2kHz. It uses digital filtering and a 
third order active low pass filter.

Performance
We tested the Carver DTL-100 using 

a Technics SH-CD001 test disc and 
Sound Technology distortion measuring 
equipment.

First, we tested the player with the 
Digital Time Lens feature switched out. 
Under this condition, the frequency re
sponse was to the expected high CD 
standard — very flat, with a rise of 
0.5dB at 10kHz and 12kHz and falling 
to -2dB at 20kHz. Signal-to-noise ratio

The DTL-100 uses a Yamaha CD mechanism and main PC board.

with respect to full output was 98dB 
with a 20kHz low pass filter.

Separation between channels was 
measured at 85dB at 100Hz, 80dB at 
1kHz and 61dB at 10kHz and 20kHz. 
These results were the same for both 
channels.

Linearity results were satisfactory, 
with a IdB error at -70dB and -80dB. 
At -90dB signal level, the measured sig
nal level was -90dB, which might lead 
to the conclusion that there is no error 
at this level. That is not valid, however, 
since the measurement was predomi
nantly noise with very little signal com
ponent.

This means that the effective signal to 
noise ratio of the unit is closer to -90dB 
than to the -98dB figure achieved above.

Total harmonic distortion results were 
good at .0055% at 20Hz, .013% at 
1kHz and 0.1% at 10kHz and 18kHz. 
The rising level was due to the residual 
44.1kHz and higher harmonic sampling 
artefacts which are not completely re
moved by the filtering process.

When checking tracking performance 
with the Philips 4A test disc, the Carver 
DTL-100 mistracked at the 600/zm black 
dot although it tracked the 900mm in
terruption layer and simulated finger
print defects successfully. This perform
ance is not as good as some previously 
tested CD players although no doubt 
the Carver will happily play the vast 
majority of discs without any audible 
hiccups.

The player was also somewhat suscep
tible to mistrack if jarred at the sides of 
the chassis. Again, we have measured 
other compact disc players which were 
better in this regard.

Digital Time Lens
We were very interested in the effect 

of the Digital Time Lens (DTL) on the 
measured performance. Having already 
listened to the audible changes it 
brought about, we were intrigued.

Frequency response with DTL in cir
cuit is quite irregular. There is a broad 
rise of about 2dB between 50Hz and 
200Hz, with respect to the OdB refer
ence at 1kHz. At the high frequency 
end of the spectrum, there was another 
rise, +3.5dB at 18kHz and +2dB up at 
10kHz. In the midrange meanwhile, 
there is a 1.5dB trough in the response 
between 2kHz and 5kHz.

Signal-to-noise ratio also was different 
and we suspect that the presence of 
noise source ICs on the add-on Carver 
board means that noise has been delib
erately added to the output signal, pos
sibly to gain the same benefits given by 
the addition of dither to CD recordings. 
As a result, the signal-to-noise ratio 
with DTL in circuit was 83dB (com
pared to 98dB without DTL).

Distortion at all frequencies was 
higher by a factor of two with DTL in 
circuit. This is probably a natural result 
of the add-on circuitry rather than by 
design intention.

The effect on the separation was in
tended though and amounts to a major 
reduction on the CD levels down to less 
than the standard of typical good qual
ity phono cartridges: 16dB at 100Hz, 
18dB at 1kHz and 22dB at 10kHz and 
20kHz. On the other hand, a good 
stereo effect can usually be obtained 
with only 18dB separation.

continued on page 56
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Second article has all the circuit diagrams

Playmaster
AM/FM Pt. 2
stereo tuner
Last month, we introduced our new 
synthesised AM/FM stereo tuner and 
described the block diagram. In part 2 this 
month, we give the full circuit details and list 
the specifications.
by JOHN CLARKE

The circuit for our new Playmaster 
Stereo AM/FM Tuner is quite large 
and, as a consequence, covers several 
pages. This is something of a blessing, 
however, since it breaks the circuit into 
three manageable sections: AM tuner, 
FM tuner and microprocessor control. 
We will describe the operation of each 
circuit section separately.

As discussed last month, microproces
sor IC1 performs a major roll in driving 

the display, tuning the AM and FM 
front ends, and switching power to ei
ther tuner as appropriate. Before we 
discuss this further, let’s first take a 
look at the AM and FM tuner circuits.

AM tuner
The AM tuner circuit is a high-per

formance superheterodyne design em
ploying varicap tuning, a double-bal
anced mixer, ceramic filters and stereo 

decoding. It is a brand new design, de
veloped completely from scratch.

Input signals from the loop antenna 
are fed to a balanced circuit consisting 
of toroidal transformer Tl. As stated 
last month, this acts to reduce common
mode interference so that the tuner is 
provided with a noise-free signal. The 
unbalanced secondary of Tl is direct- 
coupled to terminal 5 of antenna coil 
LI.

The winding across terminals 4 and 5 
is a special modification to the standard 
7210 coil assembly and comprises a few 
hand-wound turns on the LI coil for
mer. These provide very light coupling 
to the tuned winding across terminals 1 
and 2.

RF tuning of the antenna circuit is 
provided by varicap diode DI in con
junction with the 3-30pF timmer con
nected across the 7210 winding. A tap-
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View inside the prototype. The microprocessor chip is at the bottom centre of the photograph.

ping of the winding at terminal 6 di
rectly couples to gate 1 of dual gate 
MOSFET QI.

QI is used as a self-biased common 
source amplifier with the L2 winding 
(7211) forming the drain load. Varicap 
diode D2 and its associated 3-30pF trim
mer are capacitively coupled to L2 to 
form the second RF tuned circuit. The 
1MQ resistor across D2 discharges the 
varicap when the control voltage at its 
cathode is altered.

Note that self-bias for QI is provided 
by the 220(1 source resistor while the 
AGC (automatic gain control) voltage is 
applied to gate G2 via the lOOkO and 
47kfl resistors.

The output from the second RF stage 
appears at terminal 6 of L2 and is cou
pled to the differential input of double
balanced mixer stage IC5 (MC1496) at 
pins 1 and 4. The open collector outputs 
at pins 6 and 9 are loaded with the bal
anced primary windings of L3 and its 
parallel 560pF capacitor which form a 
tuned circuit at 450kHz.

Supply decoupling is via a 560(1 resis
tor and O.lgF capacitor.

Q4, L5, D3 and the associated 3-30pF 

trimmer form the local oscillator. A 
feedback tapping between Q4’s emitter 
and terminal 4 of L5 ensures continued 
oscillation, while VR1 sets the level of 
oscillation. Note that D3 is isolated 
from the L5 winding via a 680pF capaci
tor. This reduces the maximum tuned 
circuit capacitance.

To explain further, the RF stages 
must be tuned from 522 to 1611kHz 
which represents a capacitance ratio of 
9.5:1 (which is the square of the 
1611/522 ratio). The local oscillator, on 
the other hand, must be tuned from 
(522 + 450) kHz to (1611 + 450)kHz 
which represents a 4.5:1 capacitance 
ratio.

A separate winding on L5 couples the 
oscillator output to the second differen
tial input stage of the mixer (IC5) at 
pins 7 and 8.

Because the mixer is a balanced type, 
only the sum and difference frequencies 
appear at the output. This fact is very 
useful since it allows the use of a wide 
band ceramic filter (SFP450D) in the IF 
stage.

As stated last month, the filter 
sharply rolls off the response beyond 

± 12kHz and is 60dB down at ±40kHz. 
However, it also has secondary peaks in 
its response so that the attenuation of 
the filter is only 15dB down at 
±150kHz. Normally, this would render 
the filter useless, since signals around 
600kHz would pass through the IF filter 
virtually unattenuated.

The balanced mixer neatly solves this 
problem, however. It rejects both the 
incoming RF and local oscillator signals, 
and allows only the mixed signal 
through to the IF stage. Consequently, 
the rising response outside the passband 
of the ceramic filter is unimportant.

The output from the ceramic filter is 
coupled to gate 1 of Q2, another 
BFR84 dual-gate MOSFET transistor. 
L4 and the 390pF capacitor form a 
tuned drain load for Q2 which provides 
some gain for the IF stage.

At this point, the IF output is split 
into two paths. One path is derived 
from the drain of Q2, amplified by com
mon emitter stage Q3, and applied to a 
narrow band ceramic filter 
(SFZ450C3N). This filters a very nar
row band centred on 450kHz which 
means that it passes signal only when 
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Playmaster AM/FM stereo tuner
the IF stage is centred on 450kHz. In 
other words, an output from the filter 
only occurs when the tuner is exactly on 
station.

The output from the narrow-band fil
ter is rectified by D4 and D5, filtered 
and applied to the base of Q5. When
ever the signal is sufficiently strong, the 
base of Q5 is pulled below 0.6V. Conse
quently, Q5 turns off and supplies a sta
tion detect or stop output signal to pin 
13 of the microprocessor.

The second signal path from the IF 
stage is derived from a tapping on L4 
(terminal 6) and coupled to the pin 3 
input of IC4, an MC13020P Motorola 
stereo decoder. This versatile chip per
forms a range of functions. It provides 
low-distortion synchronous detection of 
the incoming IF signal, stereo decoding, 
an AGC output and automatic stereo
mono switching.

A forced mono input (pin 9) allows 
manual switching to mono operation.

The 3.6MHz ceramic resonator sets 
the frequency of an internal VCO which 
therefore operates at eight times the 
450kHz IF. In operation, the VCO 
locks onto the IF and provides a phase 
reference for stereo decoding. The 
decoded left and right audio outputs ap
pear on pins 7 and 8 respectively and 
are fed to the notch and low-pass filter 
circuits.

The AGC output from IC4 appears at 
pin 4 and is applied to inverting ampli
fier IC6b. The resulting AGC output 
signal appears on pin 7 and is used to 
control the gain of MOSFET transistors 
QI and Q2 as discussed previously. In 
this way, a constant signal level is pro
vided at the input to IC4 over a wide 
range of signal conditions.

Further, IC6a inverts and level shifts 
the AGC signal to drive an NSM39152 
LED-bargraph signal strength meter. 
This features 10 LEDS and has a loga
rithmic response. It accepts a DC signal 
and displays the relative level compared 
to RLO (ground) and RHI, the high 
reference set by the 2.2kil and 6.8k(l 
resistors.

Diode DIO isolates the output of IC6a 
from the FM signal meter drive circuit
ry-

The left and right audio outputs from 
IC4 are fed to 9kHz notch filters based 
on L6 and L7. These remove any 9kHz 
whistles caused by adjacent stations. 
VR2 and VR3 are used to adjust the 

depth and sharpness of the notch (in 
each channel), while tuning is provided 
by adjusting the slugs in the L6 and L7 
inductors.

Following the 9kHz notch filters are 
active filter stages IC7a and IC7b, each 
with a gain of 1.2. These filters roll off 
the response above 10kHz to remove 
high frequency noise from the audio 
output signals.

Finally, the left and right audio out
puts are applied to IC12, a 4052 CMOS 
analog switch (shown on the FM tuner 
circuit) page 37) which selects either 
the AM or FM tuner outputs.

FM tuner
The FM tuner front end is designed 

to accept a 7511 unbalanced antenna. 
When used with a balanced 300(1 dipole 
antenna, a 300(1 to 75(1 balun will be 
necessary. The standard adaptor type 
used for television antenna inputs is 
quite suitable.

L8 is the 75(1 input and this couples 
to a double-tuned filter consisting of L9, 
D19 and L10, D20. The RF ouput sig
nal from the filter is then applied to 
gate 1 of Q6, a low noise dual gate 
MOSFET with Lil as its drain load.

Specifications
AM Tuner
Tuning Range 
Frequency Response 
Harmonic Distortion

Audio Output

Stereo Separation 
AGC Range 
Signal-to-Noise Ratio

Usable Sensitivity
FM Tuner
Tuning Range 
Frequency Response 
Harmonic Distortion

Audio Output

Stereo Separation
Subcarrier Product Rejection 
19kHz Rejection 
Signal-to-Noise Ratio

The amplified output appears at the 
drain of Q6 and is fed via a 1.5pF ca
pacitor to another tuned stage consisting 
of L12 and varicap diode D21.

AGC is applied to gate 2 of Q6 and 
operates during very high signal level 
conditions to prevent overload.

The local oscillator has a tuned circuit 
comprising L13 and varicap diode D22 
for the collector load of Q8. Feedback 
via the 3.3pF capacitor from emitter to 
collector ensures that the circuit oscil
lates. A 2.2k(l resistor and 6.8pF ca
pacitor provide supply decoupling.

Local oscillator injection to mixer 
stage Q7 is via a 4.7pF capacitor to the 
base, while the output signal from L12 
is also fed to the base via a 6.8pF ca
pacitor.

Mixer stage Q7 has a 10.7MHz tuned 
collector load consisting of L15 and a 
47pF capacitor. The output signal is ex
tracted from pin 3 of L15 and applied to 
ceramic filter CF1 and to the wide band 
AGC input (pin 20) of IC2, an LM1865 
FM IF/detector chip from National 
Semiconductor.

Quite a lot happens inside the 
LM1865. It contains a buffer stage, 
limiter amplifier, quadrature detector,

522 to 1611kHz
-3dB at 5.5kHz (see graph)
mono: 0.4% at 30% modulation
stereo: <1% at 30% modulation
450mV RMS into 4.7k(f load at 100% 
modulation
typically 30dB
40dB for a 6dB change in audio output 
70dB with respect to full output for signal 
levels of 9 and 10 on bar graph display; 
better than 60dB with respect to full out
put for signal levels greater than 6 
350/zV at -6dB audio level

87.9 to 107.9MHz
-1dB at 20Hz, -0.5dB at 15kHz
mono: 0.15% (100Hz); 0.15% (1kHz);
0.2% (6kHz)
stereo: 0.4% (100Hz); 0.4% (1kHz); 0.4% 
(6kHz)
450mV RMS into 4.7kfl load at 100% 
modulation
34dB (50Hz); 34dB (1kHz); 36dB (10kHz)
48dB
62dB
see graph
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1 rack-mounting cabinet, 44 x 
254 x 430mm (Altronics Cat. 
No. H-0411)

1 screen printed front panel, 486 
x 46mm

1 negative film, 185 x 31mm
1 sheet of neutral perspex, 179 x 

24mm x 1,5-3mm
2 pieces of tinplate, 101 x 24mm
2 pieces of tinplate, 52 x 24mm
1 piece of tinplate, 52 x 20mm
1 PC board, 330 x 216mm, code 

85tu12
1 PC board, 66 x 110mm, code 

85ps12
1 double-sided PC board, 94 x 

51mm, code 85fm12
1 double-sided PC board, 370 x 

35mm, code 85db12
1 Ferguson PL24/20VA low pro

file transformer
1 mains cord and plug
1 cord grip grommet
2 bullet sockets with insulating 

sleeving
4 rubber feet
10 6mm spacers
4 12mm spacers
1 Belling Lee 75il panel-mount

ing socket
1 stereo panel-mounting RCA 

socket
1 2-way panel-mounting screw 

terminal
1 DPDT mini push on/push off 

switch with 10mm black cap
12 snap action black keyboard 

switches (Jaycar Cat. No. SP- 
0721)

9 Molex 8-way 0.1-inch pin head
ers

8 Molex 8-way 0.1-inch cable 
connector sockets

64 crimp terminals to suit above 
sockets

94 Molex pin sockets
50 PC stakes
1 TO-220 heatsink, 30 x 27 x 

12mm, Thermaloy 8030
1 4.5MHz parallel resonance 

crystal
1 earth lug
Wire & cable
100mm of 8-way rainbow cable
300mm 0.8mm enamelled
copper wire
25mm 0.6mm enamelled copper 
wire
130mm 26B&S enamelled
copper wire
220mm twin shielded wire
2 metres 30B&S enamelled 
copper wire
37 metres 36B&S enamelled 
copper wire
3 metres hookup wire

Parts List For Synthesised Stereo
Integrated Circuits
1 NEC D1710G/016 or /227 MPU
1 NEC 553AC dual modulus 

prescaler
1 LM1865 advanced FM IF 

system (National 
Semiconductor)

1 LM1870 FM stereo 
demodulator (National 
Semiconductor)

1 MC13020P C-QUAM AM stereo 
decoder (Motorola)

1 MC1496G (metal package) 
balanced modulator/ 
demodulator (Motorola)

2 DS75492 MOS to LED hex digit 
drivers

1 40106, 74C14 hex Schmitt 
trigger

1 4052 2-pole, 4-way CMOS 
switch

2 LF353, TL072 dual op amps
1 LF347, TL074 quad op amp
3 7805, LM340T-5 3-terminal 

+5V regulators
1 7812, LM340T-12 3-terminal 

+ 12V regulator
1 7912, LM320T-12 3-terminal 

-12V regulator
1 LM317T adjustable 3-terminal 

regulator
Transistors and diodes
4 BB204B or BB204G varicap 

double diodes (Philips). Note: 
do not mix B and G types.

3 BB212 AM varicap double 
diodes (Philips)

1 BF450 PNP HF transistor
1 BF240 NPN HF transistor
1 BF981 N-channel dual gate 

MOSFET
2 BFR84 N-channel dual gate 

MOSFETs
1 BF494 NPN transistor
5 BC549 NPN transistors
8 BC327 PNP transistors
1 BC337 NPN transistor
2 BC547 NPN transistors
1 2N5485 N-channel FET
19 1N4148, 1N914 small signal 

diodes
10 1N4002 1A silicon diodes
Optoelectronic 
components
1 NSM39152 green bar graph 

display (Geoff Wood 
Electronics)

2 MU03-5201 6 x 9mm green 
light bar modules (A&R 
Soanar)

2 MU02-5201 14 x 14mm green 
light bar modules (A&R Soanar)

4 NAG163 green common anode 
7-segment displays (Stanley, 
A&R Soanar)

6 3mm green LEDs
1 3mm red LED
Ceramic filters and 
resonators
2 Murata SFE10.7ML ceramic 

filters (IRH)
1 Murata SFP450D AM stereo IF 

ceramic filter
1 Murata SFZ450C3N ceramic 

filter
1 Murata CSA3.6MT7 ceramic 

resonator & CSC500K7 50pF 
capacitor

Inductors
2 Neosid type E1 adjustable 

inductance assemblies
1 Neosid type E3 adjustable 

inductance assembly
1 Neosid type A5 adjustable 

inductance assembly
1 Neosid 4329R/2 ferrite ring 

core
1 Jabel 7210 1st RF bandpass 

coil
1 Jabel 7211 2nd RF bandpass 

coil
1 Jabel 9185 IF coil
1 22/zH choke
1 18^H choke
1 6.8^H choke
1 F16 ferrite slug
4 Philips 4322 022 22260 

potcores, PL14/8, with nut
4 Philips 4322 021 30250 coil 

formers
4 Philips 4322 021 30950 

inductance adjustors
4 Philips 4322 021 30440 tag 

plates
4 Philips 4322 021 30520 brass 

containers
4 Philips 4322 021 30630 springs

Capacitors & 
Resistors

AM tuner
Capacitors
1 2200/zF 25VW axial electrolytic
2 lOOOjzF 16VW PC electrolytic
1 470/tF 63VW axial electrolytic
2 470/zF 25VW axial electrolytic
1 100/zF 25VW axial electrolytic
1 33/zF 16VW PC electrolytic
1 10p.F 25VW PC electrolytic
3 10/zF 16VW PC electrolytic
2 4.7/zF 16VW PC electrolytic
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2 2.2/zF 16VW PC electrolytic
3 1/zF 16VW PC electrolytic
2 0.47mF 16VW tantalum
11 0.1/zF ceramic
4 .056/zF metallised polyester
1 022mF metallised polyester
10 .01/zF ceramic
2 .01 ¿zF (10nF) ceramic plate, 

Philips 222 629 09103
4 ,0033mF metallised polyester
2 ,0018mF metallised polyester
1 .001/zF metallised polyester
1 .001/zF ceramic
1 .001/zF (1nF) miniature ceramic 

plate, Philips 222 630 09102
1 680pF miniature ceramic plate, 

Philips 2222 630 09681
1 560pF ceramic
2 470pF ceramic
1 390pF ceramic
1 56pF ceramic
1 33pF ceramic
3 5.2-30pF Murata D series 

trimmers
Resistors 0.25W, 5% unless 
stated)
2 x 1MÎ1, 1 x 300«! 2%, 1 x 
270kil, 2 x 220kO, 3 x 150kil, 1 
x 11 Oki) 2%, 7 x 100kil, 1 x 
82kil, 2 x 47kil, 1 x 33kil, 2 x 
22kil 2%, 2 x 18kil 2%, 3 x 12kil 
2%, 2 x 10kn, 2 x 8.2kil 2%, 1 x 
7.5kil 2%, 2 x 6.8kn, 3 x 5.6 ki), 
1 x 4.7kfi, 1 x 3.9kQ, 2 x 3.3kil, 
2 x 2.7ki) 2%, 3 x 2.2kil, 2 x 
1.6ki) 2%, 1 x 1 2kO, 2 x 1 kft, 1 
x 91 Oil 2%, 1 x 820D, 5 x 560Î1, 
1 x 430Î1 2%, 1 x 2700, 2 x 
2200, 3 x 100O, 1 x 4.7kO 
miniature horizontal trimpot, 2 x 
2kO miniature horizontal trimpots
FM front end
Capacitors
1 6.8/u.F tantalum
7 .01/zF (10nF) miniature ceramic

signal strength meter drive circuit and 
an AGC output. In addition, it provides 
a stop output which is connected di
rectly to the stop input (pin 13) of the 
microprocessor.

The output from the input buffer 
stage of IC2 appears at pin 3 and is fed 
to a second 10.7MHz ceramic filter 
(CF2). It then passes to the limiter am
plifier which ensures that the input sig
nal is driven well into clipping. The 
limiter, in turn, drives the quadrature 
FM detector associated with the tuned 
circuits on pins 10 and 11.

The circuit effectively performs quad
rature detection by measuring the volt
age across L16 and the parallel 82pF ca-

plate, Philips 2222 629 09103
3 .001/zF (1nF) miniature ceramic 

plate, Philips 2222 629 09102
1 47pF miniature ceramic plate, 

Philips 2222 652 10479
1 27pF miniature ceramic plate, 

Philips 2222 652 10279
1 6.8pF miniature ceramic plate, 

Philips 2222 652 09688
1 4.7pF miniature ceramic plate, 

Philips 2222 652 09478
1 3.3pF miniature ceramic plate, 

Philips 2222 652 09338
1 1.5pF miniature ceramic plate, 

Philips 2222 652 09158
3 4.2-20pF Murata D series 

trimmers
1 3-11 pF Murata D series 

trimmer
Resistors (0.25W, 5%)
1 x 1MO, 4 x 56kO, 1 x 33kO, 1 
x 18kO, 2 x WkO, 1 x 3.3kO, 1 x 
2.2kO, 1 x 1.5kO, 1 x 1kO, 1 x 
2200, 2 x 22Q

FM IF and stereo 
decoder
Capacitors
1 220/zF 16VW PC electrolytic
2 47/zF 16VW PC electrolytic
1 22/zF 16VW PC electrolytic
2 10/zF 16VW PC electrolytic
2 4.7/zF 16VW PC electrolytic
3 2.2/zF 16VW PCelectrolytic
3 I^F 16VW PC electrolytic
1 0.33/zF metallised polyester
1 0.22/zF metallised polyester
3 0.1/zF ceramic
1 .047mF metallised polyester
4 ,012/zF metallised polyester
5 .01/zF (10nF) miniature ceramic 

plate, Philips 2222 629 09103
2 ,0056/zF metallised polyester
3 ,0047mF metallised polyester
2 ,0018/zF metallised polyester
2 .0015/zF metallised polyester
1 .001/zF metallised polyester
2 150pF ceramic

pacitor. L17 limits the voltage swing 
across the quadrature coil while the 
4.3kO resistor reduces the Q of the 
tuned circuit to provide more linear de
tection.

The AGC output is extracted from 
pin 18 and applied to gate 2 of Q6 in 
the front end via a lkO/33kO voltage 
divider. It operates when a strong signal 
is present or when a strong out-of-band 
signal is detected at the wideband AGC 
input (pin 20). In the latter case, the 
AGC acts to reduce intermodulation 
distortion.

Pin 8 of IC2 provides the meter out
put signal which is split into three sepa
rate paths. First, it drives the signal

1 82pF miniature ceramic plate, 
Philips 2222 652 58829

Resistors (0.25W, 5% unless 
stated)
2 x 390kO, 2 x 270kil, 3 x 
100kO, 1 x 47kO, 1 x 33kO, 2 x 
22kO, 2 x 20kO 2%, 4 x 15kO, 
1 x 12kO, 3 x 1OkO, 6 x 10kO 2%, 
1 x 8.2kO, 1 x 7.5kO 2%, 2 x 
4.7kO, 1 x 4.3kO 2%, 2 x 3kO 2%, 
1 x 2.2kO, 1 x 3300, 1 x 22kO 
horizontal cement trimpot, 3 x 
10kO horizontal cermet trimpot, 1 
x 5kO horizontal cermet trimpot

Tuner control circuit
Capacitors
1 47,000/zF (.047F) 5VW super 

capacitor
2 1000/zF 16VW PC electrolytic
4 47/zF 16VW PC electrolytic
4 10/zF 25VW PC electrolytic
4 10mF 16VW PC electrolytic
2 1/zF 63VW PC electrolytic
1 1/zF 35VW PC electrolytic
1 1 /zF 25VW PC electrolytic
1 0.33/zF metallised polyester
1 0.1 mF ceramic
2 .01/zF ceramic
2 .01/zF (10nF) miniature ceramic 

plate, Philips 2222 629 09103
1 .01/zF metallised polyester
1 680pF miniature ceramic plate, 

Philips 2222 630 09681
1 100pF miniature ceramic plate, 

Philips 2222 652 58101
2 22pF ceramic
2 4.7pF ceramic
Resistors (0.25W, 5%)
1 x 1MO, 1 x 220kO, 1 x 150kO, 
1 x 33kO, 9 x 1OkO, 4 x 5.6kn, 2
x 4.7kO, 1 x 2.7kO, 1 x 2.2kO, 1
x 1.8kO, 7 x 1kO, 6 x 8200, 1 x
6800, 1 x 4700, 1 x 3300, 1 x
2200, 2 x 1200, 2 x 820, 2 x 
560, 4 x 470, 7 x 220

strength meter via D23. Second, it 
drives the stop threshold (pin 13) via a 
voltage divider consisting of a 4.7kO 
resistor and trimpot VR4. And third, it 
drives the blend input of IC3, the 
LM1870 phase locked loop FM stereo 
demodulator.

VR4 sets the stop input threshold 
while VR5 sets the blend threshold (ie, 
the signal level below which blending 
from stereo to mono begins). The idea 
behind blending is to improve the sig- 
nal-to-noise ratio at very low signal 
levels. It does this at the expense of 
stereo separation of the upper treble 
frequencies.

In addition to the blend signal, IC3
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MAIL ORDER "0™"'= 
02) 747 1SSB

Cat. MB-3502 
SOLAR BATTERY CHARGER 

WAS $1 6.95 SAVE 26”. 
NOW $12.50

Cat. QM-1540 „„
10A DIGITAL MULTIMETER/CAPACITANCE METER

WAS $129 SAVE f5%
NOW $109.65_____

Cat. HB-5020
DIECAST BOX AS USED IN TAI/CDIKITS
WAS $ 11.50 SAVE A3*.

NOW $6.50
Cat HB-5006 

4 x3 x 1 DIE CAST BOX

WAS $8.30 SAVE53%
NOW $3.95

PACK OF 100 IC SOCKETS 
Cat PI 6482 16 PIN

WAS $25 SAVE AO*.
NOW $15.00

Cat Pl 6480 14 PIN
WAS $22.00 SAVE AS*.

NOW $12.00
Cat. PI 6484 IS PIN

WAS $28.00 SAVE A3*.
NOW$1G.OO_____

Cat. SL-2700 
MAGGYLAMP 

WAS ties SAVS 13*. 
NOW $143.00

Cat. NA-1020 
MOISTURE REPELLENT SPRAY WAS $4.95 SAUR 4O°/o 

NOW $2.95

Cat CT-2002
CONE TWEETER

WAS $3.95 SAUR 5O°/o
NOW $2.00

Cal CM-2062 
6 PIONEER MIDRANGE 

was $12.50 save 52*. 
NOW $5.95

Cat AC-1600 
TAPE HEAD DEMAGNETISER 

WAS $4.95 SAUR 6O°/o 
NOW $2.00

Cat AS-3011 
6 WIDERANGE SPEAKER 4 ohm 

WAS $2.95 SAVE AS*
NOW $ 1.50

T199/4A SOFTWARE BOOK PROGRAMS 
Cat BS-0750 51 EDUCATION PROGRAMS

WAS $27.95 SAVS SO*.
NOW $12.95

Cat BS 0752 ENTERTAINMENT/GAMES
Cat BS-0754 24 BASIC PROGRAMS 

Cat. BS-0756 BASIC TRICKS
Cat. BS-0757 GRAPHICS & SOUNDS

WERE $29.95 ea SA VE 50%
NOW $14.95 ea

Cat. CX-2615 
3-WAY X-OVER 2kHz. 6kHz 
1$12.95SAURC 
NOW $4.95

MADE IN THE U.S.A.
HEWLETT PACKARD

Cat. HP-1103
PACK OF 100 x 5mm LED MOUNTING CLIPS

WAS $6.50 SAVS
NOW $4.00

Cat HP-9520
I2" SQUARE BLANK DS F/GLASSRB
WAS $9.95 SAVE 50*.

NOW $4.95
Cat. HP-9510

12" SQUARE BLANK S1NGLE/S F/GtASS RB
WAS $8.93 SAVE S3*.

NOW $3.95

240V CANNON MAINS PLUGS 
Cat. PS-1002 AXR-LNE 1 IB (BLACK) 
WAS $9.93 SAVS 70*.

NOW $2.95
Cat PS-1002 XLP-LNE 11C (NATURAL)

WAS $9.95 SAVE 60*.
NOW $3.75

AEM 10” 3-WAY 
SPEAKER SYSTEM 

★ CALL US FIRST ★

Cat. YX-2900
240 VOLT NEGATIVE AIR IONISERIVAS $69.95 SAVS 28 .

ONLY $49.95

Cal QM 1530 
10A DIGITAL MULTIMETER 

WAS(B9.9S SAVE 15% 
NOW $76.45

i ■■■ «
BBB =
DBS =

Cat. YT-6505 
ELECTRONIC CALL DIVERTER 

Note; 2 exchange lines are required for 
this appliance

WAS $159 SAVE
NOW $135.00

nonas 
nonna 
nonna 
nanna 
33333

Cat. YT-6500 
ELECTRONICWAS $59.95 SAUR

NOW $39.95

Our Gore Hill Store 
is open till 4 pm 

Saturdays

Cat YS-5600
SOUND (HANDCLAP) TRIGGERED 

APPLIANCE SWITCH
WRRR$^^95SAUR 19°^

NOW $12.70

GREEN STICKER 
BOOK SALE

All books in our shops that havea,green sheker 
signify that you can take 50% off ot that 
particular book.

PERSONAL SHOPPERS
CALL IN AND BROWSE

MAIL ORDER CUSTOMERS 
Any mail order customer who purchasesduring 
January or February will get a EEO STiaaer 
list ofbooks. This will show even greater book 
savings! ________

MULTILAYER CHIP CERM1CS PACK 100
Cat. RC-5496 - O.luF

WAS $25.00 SAVE 60*.
NOW $10.00

Cat. RC-5495 - O.OluF
WAS $25.00 SAVE 68%

NOW $8.00

Cat YS-5035 
RECHARGEABLE NiCad TORCH 

WAS $29.99 SAUR SSVs9^ 
NOW $19.99

UNIQUE CONSTRUCTION
SYNTHETIC 
CORD

FERRO UNIQUE MAGNETIC
MAGNETIC conductor wire
CORO appro* 40 lumi P»'

REO 
INSULATING 
SHEATH

SPARKPLUG LEAD 
SALE

Because of massive cost increases due to the low 
Australian dollar we have reluctantly decided to 
discontinue these French made high-quality leads 
We MAY NOT have every lead that you require 
and we obviously cannot back order To overcome 
this, we suggest that you allow us to ship the nearest 
equivalent longer length This is the chance o 
lifetime to get RF suppressed metal P'uS*?ads

RIGHT ANGLE DISTRIBUTOR ENTRY 
30cm cable - Cat WA-5404 
40cm cable - Cat WA-5408 
50cm cable ■ Cat WA-5412

WERE $A.9S SAVE 50*.
NOW $2.47 each
RIGHT ANGIE DISTRIBUTOR ENTRY

60cm cable Cal WA-5416 
70cm cable Cal. WA-5420

WERE $3.93 SA VE SO*.
NOW $2.97 each

STRAIGHT ENTRY
30cm cable • Cat WA-5434 
40cm cable - Cat WA-5438 
50cm cable Cat WA 5442

60cm cable Cat WA-5448 
70cm cable - Cat WA-5452 
80cm cable Cat WA-5456
90cm cable ■ Cat. WA-5460

WERE $5.95 SAVE SO*.
NOW $2.97 each
COIL TO DISTRIBUTOR STRAIGHT 

30cm cable Cat WA-5474 
40cm cable - Cat. WA-5478 __

WRRR $4.95 SAUR 50%
now $2.47 each
COIL TO DISTRIBUTOR STRAIGHT 

60cm cable • Cat WA-5482
WB $5.95 RAUR 50%

NOW $2.97

Cal. XC 0112
TRADITIONAL MECHANICAL TRAVEL CLOCK 

WAS $12.93 SAVE 23*.
NOW $9.95
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MEAT SPECIALS!

Americani

WSA
$10 $24 99

$1000
COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $1X50

ELECTRONICS Australia, January 1986

QUEENSLAND 
MAIL ORDERS: 
HEAD OFFICE:

$2 00 
$3 75 
$4 50
$6 50$50 $99 99

$100 $198
Over $199

MAIL ORDER VIA 
YOUR PHONE

N.S.W.
SHOWROOMS

Cat. AA-0300
30+30 WATT STEREO AMP 

INCLUDING PRE-AMP 
★ Fully built and tested 

★ Seoarate bass, treble, balance and volume controls 
* Less than 0.1% distortion 

★ Mic. phono and aux inputs (line) 
★ Power supply components on board 

★ Just connect a transformer, speakers, a signal

WAS $49.95 SAVS 15°/o
HOW $42.45

SYDNEY: 117 York Street Tel (02) 267 1614
CARLINGFORD: Cnr Carlingford & Pennant Hills Road Te! (02) 872 4444
CONCORD: 115/117 Parramatta Road Tel (02) 745 3077
HURSTVILLE. 121 Forest Road Tel: (02) 570 7000
GORE HILL 188/192 Pacific Highway (Cnr Bellevue Avenue) Tel (02) 439 4799
BURANDA: 144 Logan Road Tel (07) 393 0777
PO Box 185. CONCORD 2137
115-117 Parramatta Road. CONCORD 2137
Tel: (02) 747 2022 Telex 72293 \\\

POST A PACKING \ \ \

ABS PLASTIC CONSOLE BOXES WITH 
ALUMINIUM LID 

215(w) x 130(d) x 47(hf) x 73(hr)mm 
Cat HB-6210 • ORANGE 

Cat HB-6211 GREY 
Cat. HB-6212 • BLUE

WARS $16.25 SAVS 50°^ 
NOW $7.95 each

Incorporating ELECTRONIC AGENCIES
Carhngford. Hurstville. Gore Hill. Brisbane Mon-Fn 9am ■ 5 30pm 

Sydney and Concord Mon-Fr 8 30am 5 30pm
Sydney. Carhngford. Fjurstvtlle Thursday nights until 8 30pm 

Brisbane Thursday night until 8pm
Sydney Carlingford. Hurstv lie. Brisbane Saturdays 9am 12 noon 

Gore Hill Saturday 9am 4pm
CONCORD NOT OPEN ON SATURDAYS

NUMBER 1 FOR KITS

new Mini FM 
Transmitter

Ref: ETI 
Great stable and compact FM transmitter. Tiny' 

Cat KE-4711 ONLY $8.95

NEW LOW COSt ROOOt Kit
This is a .rue 5-axis

ONLY $ 189.00
COMPLETE CONSTRUCTION MANUAL Cat Bl-8015

ONLY $10.00
Can in to any Jaycar store or watch next months ads for further details

NEW fa mtg msret amp
extrusion/bracket which is available separately

Cat KA 1622 ONL V $09• SO_________

NEW AM-STEREO/FM-STEREO 
WIDE BAND TUNER

Ref EA Dec/Jan onwards

Iover Xmas) but¿should^available m^end Fe^

$399 COMPLETE Remote extra.

blue collar worker 
briefcase

This great new Australian made metal parts/toolscarr^

coated green enamel
Size 362 x 365 x 80mm
Cal TB-2000

ONLY $49.50 
WILL LAST FOKEVEK!

ims



Playmaster AM/FM 
stereo tuner
also accepts the detected audio signal 
from pin 15 of IC2. This signal is fed 
via two 2.2ju.F capacitors to pins 2 and 
19.

VR6 sets the frequency of the VCO 
which forms part of the phase locked 
loop. The PLL locks onto the transmit
ted 19kHz stereo pilot tone and drives 
an electronic switch at a 38kHz rate to 
decode the stereo information.

Q9 connects to the forced mono input 
(pin 4). When Q9 is on, the input is 
pulled low and the VCO is stopped, 
thus forcing mono reception.

The 50gs de-emphasis components 
are at pins 14 and 15. The parallel 15kd 
and 22kil resistors set the output level.

The left and right channel audio out
puts appear at pins 13 and 12 and are 
AC-coupled to 19kHz notch filters 
based on L18, VR7 and L19, VR8. Ad
justment of the notch filter frequency in 
each channel is by means of a tuning 
slug in the relevant inductor, while the 
associated trimpot adjusts the sharpness 
and depth of the null.

Following the notch filters are two 
simple third order low pass filters based 
on IC8b and IC8c. These roll off the re
sponse above 19kHz to remove the 
residual 38kHz switching components.

The resulting left and right channel 
audio outputs appear at pins 7 and 8 
and are fed to pins 11 and 4 of IC13.

Audio switching
IC13 is a 4052 analog multiplexer/ 

demultiplexer used here as a 2-pole

3-position switch.
The A and B inputs control the switch 

input selection. Input A selects either 
the AM or FM audio inputs. When A is 
high, the FM audio at inputs 3X and 3Y 
are fed through to the outputs at X and 
Y. When A is low, the AM inputs at 
2X and 2Y are fed to X and Y.

Input B is the mute input and selects 
either the OX, IX or OY, 1Y inputs 
which are all connected to ground. 
Thus, when B is low (ie, during tuning), 
the audio inputs are tied to ground and 
the outputs at X and Y are muted.

Inverting op amps IC8a and IC8d 
buffer the X and Y outputs of IC13. 
These each have a gain of 1.44 and pro
vide a nominal 450mV RMS audio out
put signal.

Microprocessor control
The A and B control signals for IC13 

are derived from IC1 which is the NEC 
microprocessor. In the case of the A 
input, the control signal is applied from 
pin 29 via inverters IC9d and IC9e. The 
B input is direct driven by pin 2.

IC9e also drives Q10, Qll, Q12 and 
Q13 to switch the power supply rails to 
the AM and FM tuners. When pin 13 of 
IC9e is high, Q12 and Qll are turned 
on and power is supplied from the 
+ 12V regulator to the FM tuner.

When pin 13 of IC9e is low, Q12 and 
Qll are off and Q13 is on. This 
switches on Q10 so that power is now 
applied to the AM tuner.

Pin 30 of IC1 (ST) controls mono/ste

reo switching of the AM and FM 
tuners. When the tuner is switched to 
mono, pin 30 goes high and the output 
of IC9b goes low to switch on the mono 
LED indicator.

Assuming that FM is selected, Q9 
also switches on and pulls pin 4 of the 
FM stereo demodulator (IC3) low. If 
AM is selected, pin 7 of IC9b goes low 
and pulls pin 9 of the AM stereo 
demodulator (IC4) low via D8.

Pin 9 of IC4 is also connected via D7 
to the mute output of IC1. This forces 
pin 9 low during muting, and enables 
stereo reception almost immediately a 
station is received. Without this feature, 
the decoder would detect noise during 
tuning and go into a long count mode 
before switching to stereo.
Control loop

The synthesised control loop for the 
AM and FM tuners involves local oscil
lator buffer stages Q16 and Q17, dual 
modulus prescaler IC11, and error out
put buffer stage Q15 and Q14.

Pin 11 of IC1 drives the error output 
buffer. It controls the buffer such that, 
if the local oscillator frequency is lower 
than the internal reference frequency, 
the error voltage is low and Q15 and 
Q14 turn off.

Conversely, if the local oscillator fre
quency is greater than the internal 
reference, the error voltage goes high 
and Q15 and Q14 turn on. When both 
frequencies are equal, the error output 
floats (ie, goes open circuit).

A high voltage supply for the error 
output buffer is derived from an 
LM317T 3-terminal adjustable regula
tor. The 2.7kil resistor connected be
tween the adjust terminal and ground 
sets the output of the LM317 to +30V. 
Q15 and Q14 then set the tuning volt-

The new Playmaster tuner is built into a slimline rack-mounting case fitted with a screened front panel. 
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Playmaster stereo tuner
age applied to the varicap diodes in the 
tuner front ends.

Q16 and Q17 buffer the FM and AM 
local oscillator outputs. For FM, buffer
ing is achieved using FET Q16 which 
has L20 as its drain load. This stage 
drives IC11 which divides by either 16 
or 17, depending on the modulus con
trol output from IC1 (pin 16).

The output of IC11 is fed to the FM 
oscillator input of IC1, divided by an in
ternal programmable divider, and com
pared with the reference frequency, as 
discussed last month.

Multiplexing
Apart from synthesis control, IC1 

also drives the multiplexed display. DL 
D6 are the digit driver outputs while the 
segment driver outputs are from Sa and 
Sg.

The D1-D6 outputs are fed to Schmitt 
trigger inverters IC12a to IC12f and 
these drive transistors Q18-Q23. Q19- 
Q22 switch the display digits while Q23 
switches the memory indicator LEDs. 
Q18 switches the FM and AM LED in
dicators.

The Sa to Sg segment outputs drive 

the display via 75492 display drivers. 
Note that lOkil resistors are connected 
in series with the inputs to these 
drivers. These reduce the current drawn 
from the segment outputs of IC1 and 
thus help reduce the multiplex noise in
duced into the tuner circuitry.

In addition to driving the display 
drivers, the Sa, Sb, Sc, Se and Sf seg
ment outputs are also connected via 
diodes D28-D32 to the switch matrix. 
The other side of the switch matrix is 
connected to the KO to K3 inputs of 
IC1. These inputs are normally held low 
with the 5.6kil resistors.

When a switch is closed, a high out
put from one of the segment outputs 
will pull K3, K2, KI or KO high, de
pending on the particular switch 
pressed.

Diodes D33-D36 select the various 
programmed options in IC1. For exam
ple, D36 ensures that memory indica
tion is by way of separate LEDs. With
out this diode, the memory display out
put would be in 7-segment format.
Power supply

The tuner circuitry requires several 
rail voltages and these are derived from 
a PL24/20VA transformer (shown on 
the AM tuner circuit).

First, an unswitched positive supply 
rail is provided by a full wave rectifier 
circuit consiting of Dll, D12 and a 
470gF filter capacitor. This provides the 
standby power for the 5V regulator con
nected to the VDD and INT-bar pins of 
IC1.

A 47,000gF (.047F) super capacitor is 
also connected to these pins via a 680il 
resistor. Diode D27 isolates the super 
capacitor from the regulator output. 
The supercap retains the station settings 
in memory when power is removed 
from the circuit.

Following the power switch is a bridge 
rectifier (D13-D16) which supplies 
+15V and -17V rails. These unregu
lated DC rails drive several 3-terminal 
regulators to give regulated ±12V rails 
and two +5V rails.

Note that ICs 6,7,8, & 13 are supplied 
with power via isolating diodes. This 
has been done to provide a slow turn
off, thus preventing thumps in the audio 
output when the tuner is switched off.

Diodes D17, D18 and their associated 
capacitors function as a voltage doubler. 
The output of the doubler appears at 
the cathode of D18 and supplies a 
nominal +51V rail to the LM317 30V 
regulator.

That completes the circuit description.
Next month we will describe construc
tion and alignment. ®
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labtech

||||||||||^^ Full 12 Months Warranty
Sensational Labtec $7001

• onMUv PRO With Component i ester mu«Dual Trace oua«ty H______ ______ __

Thu InbMt' Component Tester 
Alone Is Over S300 Value. |

DESCRIPTON: Oscilloscope using high brightness CR+The
This model is a dual t e 2 sensitivity of 5,h^9 20MHz. The highest 
vertical amplrfl®r® _ w|th the smooth roll off e*ce®nt%st special circuit is 
characteristic respo e ^ Q2 usec/D|V. For c°h’P°"® : '^¿utof actual circuit

XL™“? .... .....
FEATURES: . Wide bandwidth .high S

Au" “

SyTfor a full refund less ya|Ue $699
Highly Recommended Manufacturers,
Service Workbench^ D 9^d £nthusiast.
Universes and t Equipmenl for Life

Resistor
nialtel Circuit Cepecltor

Just Compare with Professional 
DM M's Costing $150 and More!
Brilliant New Digital Multimeter—Autoranging 
with Memory Function for Relative Measurements. =

MOI
Ac n n n 

,U U U v

20mA

I Labtech
COM VQmA

• Auto-Range Operation for Voltage 
and Resistance Measurement - Two 
User Selected Current Ranges:20mA 
or 10A • 3-1/2 Digit Resolution in 
Auto-Range Mode:1/2000 • 
Extended Resolution in Manual 
0peration:1/3000 «Triplex (1/3 Bias) 
LCD Display Decimal Point & 
Function Annunciator Drive • Five 
DC Voltage and Ohm Range:200mV 
to 1000/200 ohm too 2M ohm • Four 
AC Voltage and Low Power Ohm 
Range: 2V to 750V/2K ohm to 2M 
ohm • AC/DC Voltage and Current 
measurements with On-Chip AC to 
DC, Operational Amplifier • Low 
Power Ohms Model Limits Open 
Circuit Voltage for In-Circuit 
Resistance Measurements • Visual 
Overrange Indication-Plus Audio 
Tone in Current/Voltage Measure
ments • CMOS Technology Limits 
Power Dissipation: 7mW
DCV Accuracy 0.5%+1DGT 
ACV Accuracy 0.75%+5DGT 
Input Impedance 1 
O/Load Protect. 1100V

LOGIC 
PROBE

ECONOMY RACK CABINET
• Solid Steel Construction

• Black anodised front panel 
• 3 unit (132mm) 

• Conforms to
M International Standards

• Ventilated top and 
side panels

H 0400 ONLY
wSv $49.50

$45

VHXAIO "F sumo

Q 1075 AUTORANGE DMM

Q 1075

Zener Diode

Probe Sets 
1:1 or 10:1 Attenuation 

Q 0175 $39.50

JPq 1272

WAS $34.95
* Directly powered from circuit under test <5 V) 

Tested to 12.6 MHZ . DTL/TTL - CMOS Threshold 
selector * Circuit loading 30UA approx. * High- 
Low — pulse or memory led indication, impulse 
mode pulse length is extended to enable visual 
observation, in memory mode any detected level 
is continuously displayed until reset.

SPEAKER 8 OHM 
2 V»>NC»TK4a

From 
690

kF 
C0610W

1 - 9 10 - 99 100 up

$1 90C 69$

Free Holster This Month 
(Normally $9.59)

What's this? For want of a better name we've 
named this thick rubber "Cliparound" protector 
a "Holster". Great protector for field use, dropp
ing on concrete floors etc — will keep your 
precious Labtech Q 1075 looking brand new for 
many a year! Cat. No. Q 1077

• PHONE ER—ALTRONICS TOLL FREE 008 999 007 e
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Y Sensational Book Set Offers on 
ifr Motorola and National Semiconductor

The suoer low prices on the sets are for Jan-Feb 86' only - or until current stocks are gone. As we expect next book deliveries to be 
25-30% dearer we definitely cannot repeat this offer or accept back orders at these prices when current stocks are gone.

MOTOROLA 
SEMICONDUCTOR

NATIONAL 
SEMICONDUCTOR

MOTOROLA MECL 
DATA
Emmiter Collector Logic 
(ECL) is today's fastest form 
of digital logic providing the 
most direct way of improving 
system performance.This 
previously hard to get manual 
provides data on the 10KH, 
10K and III families MECL 
memory and PLL CHIPS.

B 1100... $11.95

MOTOROLA POWER 
DATA
Motorola are the undisputed 
world leader in power 
transistors Renowned for 
their low cost and reliability. 
Book includes a 9 page 
selection guide, application 
notes and data sheets for over 
700 devices. 989 pages

B 1101 ... $19.95

TMOS DATA
This manual is intended to 
give the users of Power 
Mosfets basic information on 
the products, application 
ideas and data sheets of the 
broadest line of Mosfets. With 
over 225 device types in 11 
package configurations 
currently available from 
Motorola.

B 1102 ... $11.95

MOTOROLA MASTER 
SELECTION GUIDE 
The most useful book ever 
printed covers MOS IC's listed 
by function LINEAR IC's 
listed by function INTER
FACE IC's listed by function 
LSI memory. TTL. ECL power 
products SCRs diodes, 
transistors listed by applicat
ion and ratings. Essential data 
given for all devices Terrific 
Value.

B 1104..........$7.95

MOTOROLA
CMOS DATA
A comprehensive reference 
covering 40XX. 45XX CMOS 
family's along with speciality 
devices such as LCD drivers, 
telephone and general 
communication functions and 
industrial control. 862 pages 
essential In all spheres of 
electronics.

B 1105... $12.95

SCHOTTKY TTL DATA
Essential reference for the 
enthusiast and engineer alike. 
Designing, building and 
servicing digital circuitry is an 
absorbing pastime. Data for 
the LS. ALS and FAST families 
along with design considerat
ions and circuit characterist
ics are logically presented in 
this manual, making it quick 
and easy to use.

B 1109... $11.95
MOTOROLA MEMORY 
DATA
An absolute must for the 
microprocesor buff. This is 
the latest reprint of Motorola's 
famous memory data m.anual 
and includes the latest 
specifications and desion 
application data on TTL RAM. 
TTL PROM. MECL MEMORY. 
MECL RAM. MECL PROM. 
MOS DYNAMIC RAM MOS 
STATIC RAM MOS EPROM. 
MOS EE PROM AND MOS 
ROM. Worth many dollars 
more.

B 1113 ... $11.95
LINEAR & INTERFACE 
DATA
Popular data manual. At last 
readily available. Includes 
Data design procedures and 
equivalent listings for 1000's 
of devices under headings OP 
AMPS.VOLTAGE REGULAT
ORS CONSUMER CIRCUITS 
(e.g. T.V. automotive power). 
HIGH FREQUENCY 
CIRCUITS and SPECIAL 
PURPOSE CIRCUITS. Gives 
data, design procedures and 
equivalent listings for 
MEMORY/MICROPROCESS- 
ORS SUPPORT LINE 
DRIVERS/RECEIVERS.
TELEPHONE,COMPARAT
ORS,VOLTAGE REFER
ENCE AND DATA 
CONVERSION DEVICES. 
Includes comprehensive 
selector guide.

B 1114... $22.95
MOTOROLA 8 BIT 
MICROPROCESSORS 
AND PERIPHERALS 
This manual covers all 
aspects of Motorola's 
microprocessor, micro
computer and peripheral 
components. A clearly written 
manual providing all the data 
necessary to design and build 
a working computer system 
from scratch 100's of circuit 
examples, flow charts, truth 
tables and programme 
routines.

B 1125... $16.95

INTERFACE
This data book provides 
complete specifications for a 
variety of transmission line 
drivers/receivers, peripheral/ 
power drivers and level 
translators/buffers. Product 
selection guides list applicat- 
ions information and 
operating features. Memory, 
dynamic memory, micro
processor, data communicat
ions and disk support 
products are also covered in 
the data book. The interface 
appendics section contains 
cross reference guides, the 
programmable logic section 
describes the technology, 
design and gives application 
suggestions.
Pages: 1520 Year 
1983

B 1005 ... $13.50
DATA CONVERSION 
ACQUISITION 
DATA BOOK

The 1984 edition of the Data 
Conversion/Acquisition Data 
book is one the the most 
comprehensive in the 
industry. It contains specific
ations for high technology 
conversion products in the 
analog signal path, both 
proceeding and following the 
conversion process. Combin
ing high volume production 
capability with leading edge 
technology such as thin film 
resistors, laser trimming and 
advanced micro CMOS and 
bipolar processing, has 
helped develop products best 
suited to your design needs 
Pages: 1232 Year 1984

B 1007... $13.50
LOGIC DATA BOOK
National’s new Logic Data 
Book covers five of their logic 
families TTL (54/74) Schotky 
(54S/74S) low power 
Schottky (54S/74S) high 
speed (54H/74H) and low 
power (54L/74L). The Logic 
Data book — especially 
organised for quick and easy 
referencing—offers two 
complete functional indices 
and selection guides. One for 
SSI and one for MSI devices. 
In addition, it includes over 
100 connection diagramsand 
test waveforms to help speed 
the design-in cycle. All in all. 
it's probably the most 
comprehensive collection of 
practical information ever 
assembled on such a broad 
line of practical components. 
Pages: 550 Year 1981

B 1015 ... $11.00

LINEAR DATA BOOK
The 1982 edition of the 
National Semiconductor 
Linear Data book is the most 
comprehensive available It 
presents approximately 2000 
pages of specifications for our 
high-technology linear 
products. Applications, 
descriptions, features and 
diagrammes in this data book 
include detailed sections for 
Voltage Regulators. Op Amps. 
Voltage Comparators. A to D. 
D to A Converters. Industrial 
Blocks and Audio and TV 
Circuits. The data book also 
features advanced tele
communications devices and 
speech synthesis 
(DIGITALKER). Plus other 
non state-of-the-art linear 
products offering perform
ance. economy, quality and 
reliability.
Paget: 1952 Year 1982

B 1010... $15.00
LINEAR SUPPLEMENT 
The 1984 Linear supplement 
provides the most recent 
information on Nationals new 
linear products. This 
supplement also provides a 
comprehensive index pub
lished in the Master Data book 
New products designed are 
indicated by an Asterisk and 
in bold type.Revised data 
sheets are listed in bold 
type.Nationals supplement 
data book system allows you 
to make product selections of 
their latest product offerings 
Pages: 566 Year 1984

B 1011..........$7.50
MOS MEMORY 
DATA BOOK
The 1984 MOS Memory Data 
book is a comprehensive 
collection of information 
advanced, high-density 
memory products covering 
the spectrum of this 
mainstream semiconductor 
component category.
National Semiconductor has 
an array of advanced 
technology processes to 
apply to memory design and 
development These range 
from high-density triplepoly 
process used in the most 
advanced RAMs, the small
geometry, silicon oate, oxide
isolated micro-CMOS tech
nology which is now being 
applied to high performance 
memory devices for the first 
time.

CMOS DATA 
BOOK—1984 
The CMOS Data Book 
contains the industry's most 
comprehensive collection of 
high-performance CMOS 
products available. Our early 
commitment to micro-CMOS 
technology has made 
possible the development of a 
broad spectrum of advanced 
devices that will simplify your 
design and ensure state-of- 
the-art systems. Micro CMOS 
technology describes 
Nationals array of small
geometry, silicon gate, oxide
isolated processes used to 
build the products in this 
book. Using N- or P- well 
substrates and multiple-layer 
metal or polysilicon- 
interconnect structures, 
micro CMOS processes 
feature sizes of 3.0, 2.0, or 1.5 
microns, with submicron 
feature sizes in development.
Pages: 1520 Year 1984

B 1030... $13.50
HYBRID PRODUCTS 
DATA BOOK
The Hybrid Products Data 
book is the only National 
Semiconductor publication 
that contains complete 
information on all our hybrid 
semicondutor products 
Included are precision thin 
film and thick film products 
which provide the user with 
standard functions from 
operational amplifiers to 
converters with capabilities 
beyond those of current 
monolithic technology. 
Product selection guides and 
an application section are also 
included
Pages: 792 Year: 1982

B 1045 ..........$9.95

TRANSISTOR DATA 
BOOK
National Semiconductor has 
added many new transistors 
and product families since 
publication of the last data 
book. Many have already been 
widely acclaimed by users. In 
addition to small-signal, 
power-pipolar and field effect 
transistors that have been the 
mainstay of our catalogue, 
there is a section for multiple
field-effect transistors More 
part numbers will be added as 
market needs expand. To 
keep current on all new 
National transistors, please 
contact your National sales 
representative or franchised 
distributor and ask to be 
placed on the customer 
mailing list.
Pages: 558 Year 1982

B 1050 ..........$9.95
VOLTAGE REGULATOR 
HANDBOOK
With the variety of fixed and 
variable regulator technology 
currently available, the 336 
page Voltage Regulator 
Handbook becomes a must 
for the selection of three 
terminal and dual tracking 
components that meet the 
system requirement while 
utilizing the most cost 
effective approach. Beginning 
with product selection 
procedure and a data sheet 
summary, the text continues 
with easily accessible 
information about booster 
circuitry, power transformer 
and filter specifications, test 
methods, manufaturers' cross 
reference and extended use 
applications for National's 
regulators
Pages: 336 Year 1982

B 1055 ..........$9.95

Buy the Set of 9 
Motorola Titles Only $79

Buy the Set of 10 
NatSemi Titles Only $79

B 1025 ..........$7.50
Page: 256 Year 1984

VINYL BINDER 
BARGAIN
Holds 12 magazines, each on a 
spring out wire rod. Just the shot 
for each year's set of Electronics 
Australia, ETI or any of your 
favourite magazines.
Sults all A4 size publications (275 
x 210). Very smart Royal Blue 
colour with beautiful gold 
embossing.

B 9999 $5.00 each 
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• PHONEYOUR ORDER —ALTRONICSTOLL FREE 008999007 •

* Less Transport Costs. r

$2.20
$1.80

Overall Height 35mm
Length 43mm 
Width 36mm

Cat S 5020
Solar Energy Kit
Natty Solar Kit—Solar cell converts 
sunlight to electrical energy which in 
turn drives motor/propeller Includes 
fantastic little booklet on Solar 
experimentation Just the shot for 
school projects. Free energy from 
the sun. Educational — Great Fun. Famous Sparkrite (UK) Electronic Ignition 

Bargain of 1985 — Limited Stocks
A basic transistor assisted Electronic 
ignition system. Keeps ignition in tune. 
Stops arcing of points, greatly increasing

(whilst Mobile) * Miles or Kilometres 
Pacer Tone and Performance Monitor 
* Dual Display * Easy Removal for 
Security * Fits to Bike in minutes.

^0* St ZOea
* Instantaneous.Average & Peak 
Speed Readouts. * Measures Calones 
Used oer Trip. * Measures Distance. * 
Clock. Stopwatch and journey time
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Well Pay You $5 Cash!
We promise you * whe^you require it.
ft , ora full rotund. Ptu. $5 tor your trouble.

Mount Mains 
Transformers

7/9 VA Rating. Super Compact, 
wound on Grain Oriented Steel Core 
for High efficiency and low 
temperature rise.
Power Rating:
7VA Load Full voltage +3% - 0%
9VA Load Full voltage -6% to 8%

Model
M 7012
M 7015
M 7018
M 7024
M 7030

1—9 
10—24
25 Plus

Prim/SEC» 1+2
240/6+6
2407.5+7.5
240/9+9 
240/12+12
240/15+15

$9.80 
$9.20 
$8.40

ea 
ea 
ea

Look 
At This 
Superb 
Quality
Ni cad's
From an 

Incredible

1—9 
10—99 
100 plus

BICYCLE COMPUTER
INCREDIBLE 12 FUNCTION

For a few dollars more than a digital speedo this 
superbly accurate computer provides every activity 
readout the enthusiast cyclist is ever likely to require.

A 096°

on'y

$12.50

240V Mains Powar From Your 12V Battery
300 Watt Inverter with Auto Start

<« K"“

(See EA Sept.'85)
Juat think how handy It would ba to hava 240 Volt AC Malna Power when camping or 
for your Boat or Cara»an-Wetl thia brilliant new dealgn from Leo Slmpeon end the 
design Teem at Electronica Auatralla la the anawer.

mm JCÖVÄ WVf-RTER

• Auto Start draws power from your battery only when appliance is plugged in and 
"turned on" i.e. battery can be left permanently connected if desired • Thermal Over 
Load • Currant Regulated • Currant Overload

Complete Kit K 6752
Fully Built and Tested K6754

$199.oo
$249.oo

Treat yourself to the Greatest thing to happen to AM In 60 years
AM Stereo Sensation

★ Am Stereo ★ FM Stereo ★ Auto Reverse Tape Deck
Delightful AM Stereo is now 
yours for an unbelievable 
price. This Top Quality 
Roadtound RCR 760 Stereo 
AM and FM Receiver boasts 8 
watts per channel and high

Amazing Price $189.00

$49
Cat No. D 2050

Low Power Design also Works 
as a Battery Charger
12/240v Inverter for
Small Appliances
Cat K 6705

ssv
(See

$69.50

point life. Gives easier starting and 
smoother running. • Built in timing light 
• 3 Pos switch to immobilise vehicle and 
for switch back to conventional system 
f Only 4 wires to connect • Mounting 
- screws supplied • Fits all 12V neg.earth 

vehicles including Motorcycles 
Full instructions supplied. Cat A 0095 

Now $24.50
The inverter is ideally suited to 
powering low wattage mains 
appliances from the car battery while 
camping. This considerably 
improves the comfort level of the 
civilised camper. Similarly, it has 
uses in boating. Typically, it can be 
used to power an electric shaver, 
electric blanket, electric can opener 
or a 40W light bulb. Alternatively, 
back in the home (or still on the camp 
site), frequency sensitive items such 
as belt or idler driven turntables can 
be powered at a very precise crystal 
controlled frequency for accurate 
sound reproduction. If speed 
variation over a small range is 
required, then a switch is provided to 
change from the crystal based 50Hz 
signal to a variable oscillator.

Price Break through 
Solar Cell Array 

18V @ 7 Watt
Brilliant NewSolar Arrayatan amazing 
price Yes, for less than $90 we now 
have just the handiest Solar Modules 
available (why pay Dick Smith $239 for 
a measly 3 additional watts?? Superb 
for Powering or Charging 12 - 15 Volt 
circuits - Now there's no excuse for 
that flat Car, Boat or Caravan Battery I 
Solar Cells are fixed to a fibre board, I 
front covered with tough EPS and I 
rivetted into stainless steel frame I 
Cat A 0220

Amazing 
Price Break Through I 

$89.95
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Y STATE OF THE ART TOROID POWER TRANSFORMERS

$3.00

100 x 90 x 80 Power 
Output level 130db

Only
$169

160W
160W
160W
160W
160W
160W
300W
300W
300W
300W
300W
300W

10Up 
43.50 
43.50 
43.50 
43.50 
43.50 
43.50 
52.50 
52.50 
52.50 
52.50 
52.50 
52.50

45.00
45.00
45.00
45.00
45.50
45.50
55.00
55.00
55.00
55.00
55.00
55.00

BLOOD PRESSURE & HEART RATE MONITOR 
Why Risk Unnecessary Heart Attack?

adaptor supplied 240/9V Frequency Range 30KHz to 65KHz variable 
0083

Desk 
Mounted 

Lamp 
Magnifier

“ALTRONICS DEALERS 
AUSTRALIA WIDE 
CHANCES ARE THERE 
IS AN ALTRONICS 
STOCKIST RIGHT NEAR 
YOU. PHONE US NOW 
FOR DETAILS OF YOUR 
NEAREST ALTRONICS 
DEALER.”

Cat No.
M 3050 
M 3060 
M 3065 
M 3070 
M 3075
M 3080 
M 3085
M 3088
M 3090 
M 3092 
M 3100 
M 3105

25Up $2.50

PACKING AND DELIVERY 
CHARGES

UV EPROM 
ERASER

A superb Gift for the dedicated 
fitness enthusiast Absolutely 
essential for those over 40 and 
concerned with their health, or on 
Fitness Therapy. Use this easy to 
operate Monitor, to measure your 
pulse (or heart rate) and Blood 
Pressure. Remember hign 
blood pressure is in itself 
symptomless and the usual 
forerunner to future chronic heart 
disease. Features include "error" 
display warning of incorrect use. 
Handbook supplied will enable 
anyone in your family to be fully 
conversant with this monitor in 
minutes. Easy to read display of 
Systolic and Diastolic Blood 
Pressure and Pulse Rate. Cat X 3055

Erase your EPROMS quickly 
and safely. This unit is the cost 

»F -effective solution to your problems 
ISr 11 wil1 erase up to 9 x 24 pin devices in 

complete safety in about 40 minutes for 
9 chips (less for less chips).

• Erase up to 9 chips at a time • Chip 
drawer has conductive foam pad • Mains 

Powered • High UV intensity at chip surface 
ensures thorough erase • Engineered to prevent 
UV exposure • Long Life UV tube • Dimensions 
217 x 80 x68mm* Weight 670grams

Two Models
F 1020 80mm $19.50
F 1030 110mm $19.50

For the same price as your 
common garden heavy, bulky, 
buzzing iron (any old
iron at that!) transformer you can 
now design in a superb Toroid 
Power Transformer from 
Altronics.
Why a Toroid?
• Smaller size and weight to meet modern 

■’Slimline" requirements
• Low electrically induced noise demanded by 

compact equipment
• High efficiency enabling conservative rating 

whilst maintaining size advantages
• Lower operating temperature
• Simple, quick single bolt mounting

------ 12 Key Keypad (Commercial Grade)—— 
These sturdy keypads were previously standard supply on STC telecom phones — 
so naturally the quality speaks for itself — Brand new fully assembled with PCB 
and 8 way wiring harness. Just the shot for microprocessor assemblies, 
combination locks etc.etc. A 0495

Sec V
12V + 12V 
25V + 25V 
30V + 30V 
35V +35V 
40V + 40V 
45V + 45V 
12V +12V 
25V + 25V 
30V + 30V 
35V + 35V
40V + 40V 
45V + 45V

008 999 007 Toll Free 

(09) 328 1599
Perth Metro Area 

& After Hours Recorded Service 
ALL MAIL ORDERS: 

BOX 8280, STIRLING ST. 
PERTH W.A. 6000

Toll Frw Phon« Order - Bankcard Holders 
can phone order toll free up to 6pm Eastern 
Standard Time. Remember with our 
Overnight Jeteervlce we deliver next day.

Silky Quiet 
Commonwealth 
Industrial Corp. 

240V Computer Fant 
Sealed Sleeve Bearings for long life i 
Sturdy die cast Frame ★ Operating range 
10 deg C to + 70 deg.C

$3.00 Delivery Australia Wide -We process 
your order the day received and despatch 
via. Australia Post. Allow approx. 7 days 
from day you post order to when you 
receive goods. Weight limited 10Kgs.
$5.00 Overnight Jetservtce - We process 
your order the day received and despatch 
via. overnight Jetservice Courier for deliver 
next day. Country areas please allow 
additional 24-48 hours. Weight limit 3Kg.
$10.00 Heavy Heavy Service - All orders of 
10Kgs or more must travel express Road - 
Please allow 7 days for delivery.

If you have trouble with fine PCB work or 
component identification but still want 
both hands free, this is for you. We 
thoroughly recommend this quality 
Australian made product.
TECHNICAL INFORMATION Illumination: 
22W Fluorescent Weight: 8.16kg Lateral 
Extension: 254mm Vertical Extension: 
254mm Fixing: Heavy table base (grey & 
Ivory) with two chrome plated flexible 
arms. Cat A 0980

• Detects Mobile Radar equipment even monitors the pulse 
which is sent to the road from the Police vehicle to enable 
them to accurately calibrate their own speed • Hlghway/CIty 
Mode switch allows monitoring of City or Highway 
conditions. By measuring and storing the field strength of 
each microwave sample taken from the source, the 
compuheterodyne will automatically, whilst in City Mode, 
discriminate between Microwave Alarm Systems and Radar 
Traps etc. — 21 Day Money Back Guarantee Unconditionally 
Guaranteed to out perform any other detector you've ever 
tried or your money back—absolutely no quibbles 
whatsoever.

Your on Your Way Home from the Office Party, Doing Just a Few 
K's Over the Limit and You'd Never Guess Just Who’s Over the 
Hill (Unia»» of courae you're already the proud owner of one of thete Brilliant Superhet R/D't) 

MICRO RADAR DETECTOR-CLIPS ONTO SUNVISOR

Now X band. K band stationary, gun or even Mobile Radar are detected up to tn amazing 13Km with the all new 
"Space Age" Micro Compuheterodyne Radar Detector. The very 1st in the world to utilize a custom 
microprocessor—hence enabling quite incredible sampling/checking detection of incoming signals—and 
what's more it's so light and compact it simply clips securely on to your sunvisor out of sight of anyone outside

Ultrasonic Insect and Pest Repeller $49.50
PESTREPELLER is effective in controlling mice, rats, roaches, flees, flies.crickets, silverfish, 
waterbugs, moths, ants and most other common pests, Laboratory research has shown ultrasonic 
sound waves attack the auditory and nervous systems of most common pests causing them pain and 
discomfort 130 decibels of sound waves are out of the range of hearing of humans and most 
household pets such as dogs, cats, fish and birds and farm animals. Specifications—Dimension«:

The toroidal transformer is now accepted as the 
standard in industry, overtaking the obsolete 
laminated type Industry has been quick to 
recognise the advantages toroidals offer in size, 
weight, lower radiated field and, thanks to 
Altronic«—Low Price.

DIMENSIONS
Diameter 110mm
Height 42mm (160VA Models) 

52mm (300VA Models)
Leads 200mm length L* .

Highly Recommended For
• Audio Amplifiers • Power Supplies
• Microprocessor/computer equipment

MANUFACTURERS AND BULK USERS 
PLEASE CONTACT OUR WHOLESALE DEPT. 
FOR BULK QUANTITY RATES.

COMPONENTS

Cat 
A 0920 

$399

• PHONE YOUR ORDER—ALTRONICS TOLL FREE 008 999 007
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The Serviceman
Aversion therapy for the 
Sony KVA-1830AS receiver
It is probably true that most servicemen have an aversion to 
working on certain makes or models of sets. In many cases 
that can be justified on the basis of awkward physical design, 
insufficient data from makers, shortage of spare parts, and so 
on. But in some cases there is no real justification at all; just a 
blind prejudice based on hearsay horror stories, or an unfortu
nate first-time experience.

The truth is that few of us can afford 
to pick and choose on this basis; we 
have to take the good with the bad and 
what we lose on the swings we gain on 
the roundabouts. Maybe we do miss out 
once in a while but the benefit in good
will and public relations usually more 
than compensates.

These comments were prompted by a 
set I handled recently and which, for no 
reason I have been able to discover, 
seems to have gained a reputation — 
quite undeserved in my opinion — of 
being difficult to service. So much so 
that some servicemen I know simply 
refuse to even look at them. Others ac
cept them, but always reluctantly.

The set in question is the Sony KV- 
1830AS, along with the KV-2000AS. 
The 1830 model uses an 18in (46cm) 
Trinitron tube while the model 2000 
uses a 20in (51cm) Trinitron. Apart 
from size the main differences are 
minor cabinet styling details. These sets 
first appeared on the market about 
eight years ago.

Just why they seem to have gained a 
poor reputation among some service
men is not clear, and my own experi
ence with them suggests that they are 
no more difficult to handle than the 
average set. However, in telling this 
story I will touch on some of the pre
liminary checks I have developed which 
assist considerably in pinpointing the 
general nature of a fault.

The story started with a phone call 
from the owner’s wife, along the lines 
that their TV set was playing up. When 
I enquired as to the exact nature of the 
symptoms the best answer she could 
give was rather vague; as nearly as I 
could make out the picture was break
ing up in some manner, although the 

sound did not seem to be affected.
After a little more questioning I con

cluded that it did not seem to be an 
outside interference problem, or even 
an antenna problem, but almost cer
tainly in the set itself. I also concluded 
that this would be no “15-minutes-in- 
the-lounge-room” type of repair; I 
would need to get it on the bench. In 
these circumstances, and because the 
customer lived some distance away, I 
suggested that they could save some 
costs if they could bring the set in them
selves. This was readily agreed to.

Two symptoms
So the set was duly delivered and I 

eventually found time to switch it on 
and see what the trouble was about. 
The result only seemed to confirm my 
worst fears; that it wasn’t going to be 
easy. There appeared to be two quite 
distinct symptoms, though whether they 
both originated from the same fault I 
had no way of knowing.

The first symptom I observed con
sisted of dots and streaks on the screen, 
rather similar to the effect caused by 
spasmodic arc-over somewhere in the 
EHT system, although I could hear 
nothing to confirm that this was actually 
happening. Then, as I watched, the sec
ond symptom appeared; quite marked 
variation in picture width, to the extent, 
at times, of 50mm or so on each side.

This effect was quite random; the 
width would decrease, jitter around for 
awhile, open out part way, decrease 
again, open out fully, and so on. At the 
same time the dots and streaks were 
playing havoc with the picture, but I 
couldn’t be sure whether the effects 
were related or not.

I pulled the back off the cabinet and 
prepared to make some preliminary 
measurements. Fortunately, this model 
is reasonably easy to work on, contrary 
to what might be implied by those who 
reject it. My first check, as with most 
faults, is the HT voltage. This can often 
reveal a good deal about the likely na
ture of a fault.

In this set the HT rail should sit at 
about 135V and is easily checked at the 
output of the power supply at points F-3 
or F-4. And this was the first clue. The 
value was anything but 135V, varying 
from a maximum of around 100V down 
to 90V. On this basis it was surprising 
that the picture width was holding as 
well as it was.

But why was the voltage varying? 
Was it a fault in the power supply, 
whereby it was unable to generate a 
steady voltage of the correct value? Or 
was there a fault somewhere in the set 
which was imposing a random load on 
the supply, thus causing it to fluctuate?
EHT checks

One possibility was a fault in the 
EHT supply system, a situation not un
known in these sets. Fortunately, it is a 
simple matter to check out this possibil
ity, at least in general terms, by simply 
pulling out one plug. The horizontal de- 
flection-cum-EHT system is a little unu
sual in this set, in that the normal line 
output transformer with EHT overwind 
is replaced by two transformers; the 
horizontal output transformer T801 and 
a step-up EHT transformer, T851, 
driven by T801.

T801, along with the transistor driver 
chain and associated circuitry,is accom
modated on board E and connected to 
the rest of the system via five plugs, 
designated E-l to E-5. The EHT trans
former, T851, is mounted separately, 
along with the tripler and associated 
components, on the chassis. It is con
nected to the board via plug E-l.

So, if one suspects a fault in the EHT 
transformer, tripler, or associated com
ponents, it is a simple matter to isolate 
this section by pulling plug E-l. On 
more than one occasion when I have 
encountered a shut down power supply, 
pulling E-l has been sufficient to bring 
the supply back on line, thus restoring 
the sound and normal behaviour in the 
rest of the set. It has then been a mat
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ter of replacing the transformer, tripler, 
or other faulty component. (Many serv
icemen who reject these sets are not 
aware of this simple check.)

In this case the effect of pulling the 
plug was negative; the HT remained 
low and fluctuating as before. This sug
gested another routine check I have 
found very valuable. This is to measure 
the total current being drawn by the set, 
and is relatively easy to perform on the 
power supply board (board F). There is 
a small choke, L604, on this board and 
it is a simple matter to break into the 
supply rail at this point.

Normal current consumption for this 
set is around 600mA and, in this case, it 
was somewhat less and fluctuating in 
sympathy with the rail voltage varia
tions. More to the point, the test indi
cated that there was nothing causing ex
cessive current drain, thus suggesting 
that the fault may well lie in the power 
supply itself.

From previous experience I mentally 
nominated a number of likely compo
nents on this board which have failed in 
the past. The first choice was several 
transistors, particularly Q607 (the main 
regulator transistor) and Q601 to Q605. 
Q606 and Q608 were, statistically, less 
likely contenders, but would have to be 
tested if all else failed.

Other likely offenders were three 
thermistors, TH601 and 603, which can 
become intermitent. Two other resistors 
were also suspect, namely R628 and 
R639 which are lii, 1W units connected 
in parallel. These can go high resistance 
and produce some wierd and wonderful 
effects in the regulator circuit.

If only because it was easiest I 
checked out the thermistors and the two 
lil resistors first. The thermistors are 
best checked by replacement, and this 

Above: the power supply circuit for the Sony KV-1830AS TV receiver.

check proved negative. The same ap
plied to the two lil resistors.
Transistor checks

This left one of the transistors as the 
next likely suspect. Unfortunately, there 
are no short cuts to checking these. 
They have to be taken out and, as I 
have learned the hard way, it is not suf
ficient to simply check them in a tester. 
They can check OK but still refuse to 
work. The only real answer is replace
ment.

So I went through the ritual of replac
ing each of them, one at a time, and 
came up with a complete blank. Which 
more or less exhausted the possibilities 
based on previous failures; I would have 
to search further afield. Based on broad 
experience, rather than this particular 
set, my next suspects were the electro
lytics.

Two of these were the main filter ca
pacitors associated with the bridge recti
fier, 120/zF, 400V units designated C606 
and C621. These were tested on a re
placement basis, but I wasn’t really sur
prised when they checked out OK. I 
was more suspicious of the very small 
values which, for some strange reason, 
seem to be the least reliable types.

So began the rather fiddly task of re
placing each of the smaller electrolytics 
in turn. And, of course, Murphy was 
well to the fore. It was not until I had 
replaced almost all the units and came 
to C612, a 3.3/zF device that I scored. 
On replacing this the HT rail voltage 
came up to normal and was rock steady. 
Even more gratifying was the effect on 
the set; the picture width was restored 
and, most importantly, the dots and 
streaks had vanished. In short the set 
was back to normal.

This was more than I had hoped for. I 
had assumed, when I found the faulty 

HT rail voltage that this was almost cer
tainly the cause of the width problem, 
but I imagined the streaks and dots 
were most likely from another cause. 
However, it seemed most logical to fix 
the power supply problem first, then 
look for the second fault, if there was 
one. As it turned out, I didn’t have to.

Routine checks
After that it was more or less routine; 

a soak test with the HT rail under sur
veillance, followed by a routine once
over of controls and adjustments, and a 
grey scale check. Everything checked 
out and the set was returned to the cus
tomer, who was delighted with the re
sult.

In fact, it turned out that he had been 
half inclined to write the set off, on the 
basis that it was a few years old and the 
fault looked, at least to him, to be 
pretty drastic. So there was another 
grateful customer.

But before we leave this story a few 
more comments about typical behaviour 
of this set, under fault conditions, may 
be helpful. I am referring particularly to 
the behaviour of the power supply 
under a fault condition somewhere else 
in the set. Based on experience, most of 
us have a pretty good idea of the broad 
nature of a fault by the way the power 
supply behaves; ie, whether it shuts 
down or hiccups.

If the power supply in this set shuts 
down it is a pretty good indication of an 
over-current condition; ie, a short or 
heavy load on the HT rail. The most 
likely cause is, as already mentioned, 
the EHT transformer, tripler, etc, and 
can be pinpointed by pulling plug E-l.

Should this fail the line board (E) and 
associated circuitry is the next place to 
look. One possible fault is a breakdown 
of the line drive transistor, Q901, an 
SCR type SG613. Failure of this device 
need not indicate any other failure in 
the set; they can simply fail spontane
ously.

Another possibility is the failure of 
diode D806, the horizontal damper 
diode. This can become either short cir
cuit or leaky. Similar comments apply 
to diode D807, rectifier for the G2 sup
ply line. There are also some electrolyt
ics on this board which seem to give 
more trouble than the rest; C809, C816 
and C827 (C827 on KV-2000AS).
Supply hiccups

If the power supply should hiccup it is 
usually an indication of an under cur
rent condition. A typical cause would 
be a failure of the line drive transistor, 
Q901, but to an open circuit condition
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The Serviceman
rather than short circuit. A more com
plex situation would be excessive cur
rent drain on the line board, causing a 
shut down, followed by hiccups if this 
board is isolated by pulling plug E-3.

Such a situation could easily “throw” 
someone not familiar with the set, and 
particularly those more familiar with the 
older Philips and Kreisler sets — and 
others — which characteristically hiccup 
under over current conditions. I suspect 
that this behaviour could be another 
reason why the set has gained a reputa
tion for being difficult to handle.

So there are some points for what 
they are worth. They are only a few 
compared with what could happen, but 
they are the more frequent ones. To
gether with power supply behavioural 
characteristics, they make things a little 
easier for anyone not familiar with this 
set.
Lightning strikes

To change the subject, here is a story 
from my colleague on the NSW south 
coast concerning an electrical storm and 
the quite unpredictable results of a se
vere lightning strike. It also gives a new 
twist to the old gag about lightning 
never striking twice in the same place. 
Anyway, here is my friend’s story, more 
or less as he related it.

I was some distance away from my 
home base when this storm struck; 
about 15km away in fact, delivering sev
eral repaired sets to customers in that 
area. I had just carried the last set into 
the house and checked it out when the 
heavens opened and it rained by the 
bucketful. It was so bad that I didn’t 
dare try to reach the van parked in 
front of the house; I would have been 
drenched to the skin in seconds. Instead 
I gratefully accepted a cup of morning 
tea and waited about half an hour for 
the rain to clear.

During that time there were several 
moderate lightning flashes, and one 
quite big one, but all were some little 
distance away, judging by the following 
thunder clap. On returning home I 
learned that the electrical aspect of the 
storm had been much more severe there 
than where I had been, and that there 
had been one extremely violent light
ning flash with virtually simultaneous 
thunder.

However, nothing in the workshop or 
house appeared to have been damaged 
and I thought little more about it for 
about a week, when the first of several 
calls came in. And, as it ultimately tran

spired, they were all within about a 
2.5km radius of a central point.

In fact, this first call was the most dis
tant one of those that followed, and the 
location was well out in sparsely popu
lated open country. But it did have a 
reputation for lightning strikes. There is 
a pole transformer not far from this cus
tomer’s home and, on two previous oc
casions, it has been totally demolished.

At the same time, these strikes have 
caused a lot of damage in his home; the 
TV set copped it on one occasion and 
his masthead amplifier on two occasions 
— it was literally blown to pieces in one 
case.

So I wasn’t altogether surprised at the 
call, but I was a little at the victim. This 
time it was the customer’s AM tuner, 
part of an elaborate AM, FM, tape 
deck, and amplifier stereo system. And 
it was his favourite because he was a 
sports follower and this was the only set

The TV set copped it on one occasion and 
his masthead amplifier on two occasions.

he had which would bring in his favou
rite Sydney station and Saturday after
noon sports results. This was really all it 
was used for, hence the delay in discov
ering the fault.

The equipment carried the HMV 
label but, I suspect, came from the 
General stable. It was some eight or 
nine years old and this worried me in 
case a vital component had been dam
aged for which there were no replace
ments. A quick inspection in the home 
confirmed that the AM tuner was com
pletely dead but that everything else — 
the FM tuner, tape deck, disc player, 
amplifier, etc — was behaving perfectly.

A simple job
This was no job for the lounge room 

so I loaded it into the van and brought 
it back to the shop. In the event, the 
job proved relatively simple; everything 
was readily accessible and there was 
even a circuit diagram pasted inside the 
cabinet. It didn’t take long to pinpoint 
the mixer/oscillator transistor as the cul
prit and, although a direct replacement 
was not available, a suitable substitute 
was found and fitted. It worked like a 
beaut and the customer’s assessment 
was that it was better than ever!

But the interesting point is that this 
was the only device affected. The mast
head amplifier, several TV sets, and the 
other sections of the tuner/amplifier 

setup had all escaped. Why, and by 
what mechanism, did the strike seek out 
that particular transistor? Or was it just 
coincidence?

The next call came from a customer 
who lives only about 500 metres from 
the first customer, and this time it was 
the TV set that was in trouble, the pic
ture from both local channels being de
scribed as “very snowy”. The set was a 
quite new AWA Thorn Mitsubishi 
model, purchased less than 12 months 
previously.

A check with the field strength meter 
showed that there was plenty of signal 
coming from the antenna and it didn’t 
take long to confirm that the front end 
of the tuner had been knocked out. I 
seldom tackle tuner repairs; I find it 
much more economical to send them to 
a tuner specialist in the city. So the 
tuner was removed and despatched, to 
be subsequently returned, refitted, and 
checked out satisfactorily.

But the TV set wasn’t the only victim. 
The customer’s phone line had been 
knocked out, as had that of his next 
door neighbour; one of the local ama
teur fraternity. And strangely enough, 
in spite of a multiplicity of antennas and 
sensitive equipment, plus the usual TV 
and domestic radios, that was all that 
had been damaged.

Incidently, the owner subsequently 
made a successful claim against his 
householder’s insurance policy to cover 
the cost of the repair; something he 
hadn’t thought about until I suggested 
it.
The third call

The next call came a couple of weeks 
later from a location several kilometres 
away, which ultimately proved to be the 
other extremity of the affected area. 
Once again the complaint was a snowy 
picture, but the lady who rang me was a 
bit vague as to when the trouble had
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appeared; she thought it was immedi
ately after the storm, but wasn’t sure.

Knowing the location, and the nature 
and age of the antenna system, I was 
more or less inclined to suspect that this 
was the problem, the timing with the 
storm perhaps being coincidental. But I 
was wrong. A check on the signal 
strength from the antenna showed that 
it was quite adequate. So the tuner 
came under suspicion again, and this 
was quickly confirmed. It was duly re
moved and despatched to Sydney for re
pair.

But here’s the tag line. The set was 
the same make and model as the first 
one and, apparently, had suffered ex
actly the same fate. It had to be pure 
coincidence of course; not even Murphy 
would pull a gag like that.

The next job was only a few hundred 
metres away on the opposite side of the 
street. Once again the complaint was a 
snowy picture on each of two sets which 
this customer uses. And, because of the 
need to feed two sets, plus a relatively 
poor signal location, the installation 
uses a masthead amplifier.

With both sets showing the same 
symptoms I immediately suspected the 
amplifier. This proved to be correct and 
a new amplifier had to be fitted. But, 
significantly, nothing else in the house 
had been damaged.

Well that was the end of that story 
but I subsequently had occasion to talk 
to another customer who lives about 
half a kilometre away and, while he had 
suffered no damage to TV sets or 
radios, three telephones in his house 
were all written off. But that was Tele
com’s problem, not mine.

The next call was from another area 
again and, as before, involved a snowy 
picture. Once again, I suspected an an
tenna problem. (It was now some four 
or five weeks after the storm). This sus
picion was based mainly on the age of 
the antenna, which I knew had been up 
for at least 15 years, plus the fact that I 
imagined that any lightning damage 
would have been reported much earlier.

But I had jumped to the wrong con
clusion. The antenna was not only in
tact, but was delivering a very substan
tial signal. And this turned out to be 
the reason why the owner had not re
ported the trouble earlier; even with the 
front end of the tuner knocked out — 
for this was what I found — there was 
still enough signal to give a passable 
picture.

In fact, there was only a hint of snow 

on channel 4, but it was rather more 
obvious on 5A. And so it was that the 
customer had not been immediately 
aware of the fault and had not associ
ated it with the storm. It was only when 
1 raised the matter that he realised that 
the trouble first showed up after the 
storm.

And so another tuner was removed 
for despatch to Sydney for repairs. But 
— wait for it — the set was the same 
make and model as the other two! And 
so the lightning, if it didn’t actually 
strike twice in the same place, struck 
three times at the same place in the 
same make of set.

So what is the answer? Was it pure 
coincidence, or is this particular tuner 
more vunerable than most to the stress 
of lightning strikes? I must admit that 
three in a row seems to be stretching 
the coincidence theory a bit far, though 
I suppose it is possible.

Why did three sets of the same model all 
suffer the same fault

On the other hand I hesitate to point 
the finger at the set, or criticise it in any 
way. It is a very good set, with an ex
cellent fringe area performance; a mat
ter of considerable importance in this 
area and a very good reason why it is 
often recommended for difficult loca
tions.

Well, that’s my friend’s story, and a 
most interesting one it is. As with most 
lightning strike stories, one of the most 
puzzling and intriguing features is the 
completly random nature of the dam
age. Why is one appliance in a house 
picked out, or why is one on one occa
sion but not on another? And why do 
underground telephone lines appear to 
be just as vulnerable as when they were 
above ground, as in the past? Finally, 

VCR FAULT DATA MANUAL
* OVER 100 SEPARATE VCR FAULTS
* COVERS COMMON FAULTS IN MOST BRANDS
* EACH FAULT FULLY DOCUMENTED with

* Symptoms * Fault * Remedy
* Location (with partial circuit diagrams)

VOLUME 1 NOW AVAILABLE

ONLY $103.00 + $2.00 postage & handling

If you repair or service VCR’s this manual is a must.

why did three sets of the same model all 
suffer the same fault, while other sets 
were not affected.

I don’t profess to have any ready 
made answers to these questions. The 
only comment I can make is that, based 
on published literature, strikes do not in
volve the component or appliance being 
struck at all, in the usually accepted 
sense. In the case of the three TV sets 
it is possible that neither the antennas 
nor the power mains were actually 
struck.

In fact, if they had been struck it is 
almost certain that the trouble would 
have been much more severe. The real 
culprit in these cases would appear to 
be the intense electromagnetic field gen
erated by the strike and which can dam
age sensitive components at a consider
able distance. In fact, colour tube 
shadow masks have been severely 
magnetised from adjacent strikes, with
out any other damage to the set.

As for the apparent coincidence of 
the three sets, I can only theorise that 
the excellent fringe area performance 
may have been achieved — quite unwit
tingly — by the use of a front end de
vice which just happens to be more than 
usually sensitive to these electromag
netic fields.

Perhaps some of our readers may 
have experiences or comments which 
may throw some light on the problem.

TETIA Fault of the Month
Toshiba C810
Symptom. Highlights flare badly as 
brightness increases. Good pix ob
tainable only at low brightness level. 
Cure. R262 (11200 W.) not con
nected to earth track on video output 
module. This is a design fault — 
even the board pattern in the service 
manual shows the resistor uncon
nected to ground.

Send to:

OPHIR IV SERVICES 
PO BOX 531, ORANGE, 

NSW 2800.

ENCLOSED $105.00 L) cheque 

□ Money Order

NAME

ADDRESS

P/Code

J________________________
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Video fader 
for home 
movie buffs
Add a touch of professionalism to your video 
movies with this simple Video Fader circuit. It
enables you to fade a scene to black (and back

by COLIN DAWSON

enables you to fade a scene to black (and back
again) without loss of picture lock (sync) or colour. home, it’s quite a simple matter to

7 ' duplicate and edit the recorded material.

There’s no doubt that home movies 
have been revolutionised by the advent 
of portable video equipment. Even the 

size disadvantage of electronic video gear 
is steadily disappearing — the new 8mm 
video camera from Sony, for example, is 

not much larger than a typical Super 8 
camera.

Electronic video, of course, has the

Unfortunately, the range of effects 
available for electronic home movies is 
rather limited unless you have the 
budget of a television network. That’s 
where this project comes in. It can be 
built for around $20 and will allow you 
to fade smoothly from one scene to

The parts are all mounted on a single PCB. Note that the final version differs slightly from this early prototype.
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The input video signal is processed by an attenuator, a sync separator and a colour burst blanking/insertion circuit.

another, as well as simulating night time 
scenes.

Simply reducing the amplitude of the 
whole video signal would produce 
fading, but loss of sync would also occur 
long before the picture had faded to 
black. A video fader circuit must 
therefore maintain the sync pulse at full 
amplitude while attenuating the video 
information. It is also preferable that the 
circuit maintain the colour burst signal 
to prevent loss of colour at low levels.

The circuit presented here first 
appeared in the May 1985 issue of 

Television (UK). It preserves both the 
sync pulse and colour burst signals at full 
amplitude. Only the brightness 
information is affected by the 
attenuator.

Circuit description
Not surprisingly, the circuit has three 

main sections with the input video signal 
processed by an attenuator, a sync 
separator and a colour burst separator. 
Prior to the output, the sync pulse and 
colour burst signals are re inserted into 
the “faded” video signal.

The input video signal is fed to emitter 
follower QI which acts as a buffer with a 
nominal input impedance of 75i2. The 
signal appearing at QTs emitter is split 
into two paths. The full amplitude signal 
is fed to the sync separator circuit (Q9) 
via buffer stage Q8, while a reduced 
amplitude version is fed via two 10gF 
capacitors and D7 to the base of Q3.

VR1, in conjunction with Q2, D6 and 
D7, sets the DC bias on emitter follower 
Q3. When VR1 is at the bottom end of 
its travel, Q3 is off and the video signal is 
effectively pulled to black. As VR1 is ad-
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Looking to purchase instruments
We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
you’re in the market for an oscilliscope, think 
of David Reid.

20 MHz 
KIKUSUI 
COS5020 BE

INCLUDING TWO PROBES
NOW WITH 2 YR

WARRANTY

(Vertical Axis), 1-2-5 sequence, 10 range; Sensitivity, 
5mV/DIV — 5V/DIV. (within ± 3%); Frequency 
response, DC (AC: 10Hz) - 20MHz (-3dB, 8DIV); 
Operation mode, CH1, CH2, DUAL, ADD, X-Y (DUAL 
automatic switching ALT and CHOP); (Horizontal Axis), 
1-2-5 sequence, 20 ranges; Sweep time, 0.2/z sec - 
0.5sec/DIV (within ± 3%); (with 10 x MAG.), 20nsec ~ 
50msec/DIV (within ± 5%).

40 MHz 
KIKUSUI 
COS5O41 
S1167.00

« SS ET.'

Below is an actual-size reproduction of the PC artwork.

$100.00

• Sine 
j wave 
External

600 ohm

T"1
T?,r

INCLUDING TWO PROBES 
AND DUST COVER

(Vertical Axls), 1-2-5 sequence, 10 range; Sensitivity, 
5mV/DIV~ 5V/DIV, (within ± 3%); Frequency response, 
DC (AC:10Hz) - 40MHz (-3dB, 8DIV); Operation 
mode, CH1, CH2, DUAL, ADD, X-Y (DUAL automatic 
switching ALT and CHOP); (Horizontal Axis), (A: Main 
sweep. B; Delayed sweep); Sweep time, 1-2-5 se
quence, A: 20 ranges. B: 11 ranges; A: 0.2/x sec - 0.5 
sec/DIV (within ± 3%); B; 0.2M sec ~ 0.5 sec/DIV 
(within ± 3%); (with 10 x MAG), A; 20n sec - 50m 
sec/IW <with ± 5%); B: 20n sec ~ 50m sec/DIV (with ±

ESCORT
MULTIMETERS
EDM 1105 $75.00
• 3Vi digits. • Six functions: DCV, 
ACV, DCA, ACA, OHM, Diode Testing.
• 0.8% basic DC accuracy.

EDM 1116
• New model complete with tran
sistor and capacitor tester.

EDM 1125 $108.00
• 3V2 digits. • Seven functions: ■ 
DCV, ACV, DCA. ACA, OHM, Diode * 

Testing, Audible Continuity.
• 0.25% basic DC accuracy.

EDM 1135 $140.00
• 31/2 digits. • Eight functions: DCV, ACV, DCA, ACA, OHM.
Diode Testing. Audible Continuity. • 0.1% basic DC accuracy.

EDM 1346 $225.00
• 4V2 digits. • Eight functions: DCV. ACV. DCA, ACA, OHM. 
Audible Continuity Testing. Diode Testing. Data Hold. • 0.05% 
basic DC accuracy.

GAG-808A 
AUDIO 
GENERATOR 
$203.00
Covers 10Hz to 1MHz 
• 2 0 V p - p 
circuit output 
and Square 
outputs
sync <
output impedance
ALL PRICES SHOWN OO NOT INCLUDE SALES 

TAX. ADD 20%
These are just a few of the many 100's of up-to- 
date Electronic items on display at:

DAVID REID ELECTRONICS LIMITED
127 York Street, Sydney, 2000 
or Telephone (02) 267 1385

Video
fader
vanced, the base bias on Q3 rises and the 
video signal is moved towards white; ie, 
the picture brightness increases. D5 
limits the maximum voltage on Q2’s base 
to about 5.6V.

Thus, VRl shifts the DC level of the 
video signal between black and white. 
This DC level-shifted signal appears at 

the emitter of Q3 and is applied to the 
base of Q4 via D8.

The sync and colour burst signals are 
removed by applying a broad line
frequency blanking pulse to the base of 
Q4. As we shall see, the sync restoration 
and burst re-insertion occur later in the 
signal chain. This is done to ensure that 
the sync pulse and burst amplitudes re
main constant, regardless of the setting 
of the fader control.

Q4 and Q5 form a differential 
amplifier with sync re insertion into the 
base of Q5. Preset VR2 provides black 
level adjustment. The output from the 
differential amplifier appears across the 
1.5kfi resistor and is applied to the base 
of emitter follower Q6 which provides a 
nominal 759 output impedance.
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The colour burst signal is simply re
inserted into the base of Q6.

So much for the video signal path. 
Let’s now take a look at the sync 
separator and burst blanking circuitry.

The video signal appearing at the emit
ter of QI is buffered by Q8 which, in 
turn, drives sync separator stage Q9. The 
output of Q9 consists of a train of 
positive-going line and field sync pulses 
and these are inverted by NAND gate 
IC 1 a and applied to the base of Q5 via a 
47Q resistor.

ICla also drives monostable 
multivibrator IC2 and transistor Q10. 
IC2 operates on the leading edge of the 
sync pulses and provides the burst blank
ing signal via IClc and IC Id. It also pro
vides a burst gating signal to Q7 via the 
shaping network on its pin 6 output.

This means that Q7 passes the colour 
burst signal present at the emitter of QI 
to the base of Q6 when it is gated on (ie, 
at the end of each line sync pulse).

Monostable IC3 produces the field 
blanking pulses. Compared to IC2, this 
monostable has a relatively long time
constant and is triggered by field sync 
pulses derived from integrator Q10 and 
inverter IClb. IClc NANDs the outputs 
of IC2 and IC3, with IC Id providing in
version for correct logic sense.

Thus, when either or both the pin 1 
outputs of IC2 and IC3 are low, pin 6 of 
IC Id is also low and the base of Q4 is 
pulled low via D9 to blank the signal.

Power for the circuit is derived from a 
12-15V AC plugpack transformer which 
feeds a bridge rectifier. This drives two 
3-terminal regulators to give regulated 
+ 12V and +5V supply rails. LED DI 1 
provides power on/off indication.

Construction
The parts are all accommodated on a 

single PCB measuring 161 X 112mm 
and coded 85tf 10. Note that the board 
shown in the photograph is a prototype 
— the power supply section is slightly 
different in the final version.

No special procedure need be followed 
when assembling the board although it is 
a good idea to install the wire links and 
resistors first. This done, the capacitors 
and semiconductors can be installed. 
Note carefully the orientation of all 
polarised components (diodes, tran
sistors, ICs, regulators and electrolytic 
capacitors).

Provided they are mounted close to 
the board, the input and output RCA 
sockets can be connected using short 
pieces of tinned copper wire. Note, 
however, that shielded cable should be 
used if the sockets are mounted away 
from the PC board.

Although we have not mounted the 
video fader in a project box, this would 
be the recommended procedure. Several 
of the popular project boxes would be 
suitable.

To test the circuit, set the fader con
trol fully anti-clockwise (normal) and 
connect the video output of a VCR or 
camera to the fader input. The fader 
output can be connected to the video in
put of an editing VCR or to the video in
put of a TV receiver.

Assuming that the TV receiver is 
displaying an image, try adjusting the 
fader control. A substantial change in 
brightness should result, but don’t worry 
if the circuit won’t initially fade to black. 
The black level may need adjusting and 
trimpot VR2 is used for this purpose. ®

PARTS LIST
1 PCB, code 85tf10, 161 x

112mm
2 RCA sockets
1 project box to suit
Semiconductors
9 BC549 NPN transistors
1 BF470 PNP transistor
6 1N4148 diodes
4 1N4001 diodes
1 red LED
1 7400 TTL quad NAND gate
2 74121 TTL monostables
1 7812 12V regulator
1 7805 5V regulator
Capacitors
1 1000gF 25VW PC electrolytic
2 100gF 16VW PC electrolytics
2 10/xF 16VW PC electrolytics
2 1 gF 16VW tantalum
5 0.1 pF ceramic
1 ,047/zF ceramic
1 ,0022/zF ceramic
1 470pF ceramic
1 150pF ceramic
1 22pF ceramic
Resistors (’AW, 5%)
1 x 1M0, 1 x 47kO, 1 x 22k0, 1 x
18k0, 4 x 10k0, 1 x 8.2k0, 1 x
6 .8k0, 1 x 4.7kO, 2 x 3.9k0, 1 x
2 .7kO, 1 x 2.2kO, 1 x 1,5kO, 8 x
1kO,1 X4700,1 x 390Q, 2 x 2200, 
4 x 1000, 1 x 470, 1 x 330, 1 x 
4.7kO, linear potentiometer, 1 x 
4.7kO, horizontal trimpot (10mm)
Miscellaneous
Plugpack transformer (12-15V AC), 
shielded cable, hook-up wire, 
machine screws and nuts, etc.

This diagram shows the PC board as viewed from the component side. Take care when installing polarised components.
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Circuit & Design Ideas
Ignition advance for 
alternative fuels

To obtain reasonable engine perform
ance with alternative fuels such as LPG 
or CNG, it is necessary to advance the 
spark ignition, compared to that re
quired for petrol.

This circuit has been proved on the 
bench and can be connected between 
the points and a transistor-assisted igni
tion, or used with the TAI shown (from 
the December 1979 issue of EA).

All commercial electronic ignition de
signs for alternative fuels actually delay 
the spark, so it is necessary to set the 
points up with the required advance for 
LPG (or CNG, compressed natural gas) 
and switch in the delay when using 
petrol.

A feature of this design is that the 
points can be set as for the manufactur
er’s specifications for petrol and then 
the advance introduced for LPG or 
CNG.

Therefore it is not necessary to keep 
moving the points to tune the motor on 
gas. The advance can be preset or 
switch-selectable and, in the event of 
failure, the unit can be bypassed for the 
engine to be used on petrol.

The concept is to use two counters 
clocked by a common oscillator. The 
first counter, IC6, counts up between 

two successive openings of the points. 
The contents of IC6 are then trans
ferred to the “down” counter, consist
ing of ICs 8, 9 and 10. IC6 is then reset 
and the cycle begins again.

When the down counter reaches zero 
the output is used to switch the TAI 
and hence deliver the spark.

Provided that the counters are both 
clocked at the same rate, there is no 
spark advance.

To advance the spark, it is necessary 
to clock the “up” counter at a slightly 
lower rate. This means that it will have 
a lower count at the time its contents 
are transferred to the “down” counter. 
The down counter then reaches zero in 
a shorter time and hence advances the 
spark.

To provide adjustable advance, 4527 
BCD rate multipliers, IC4 and IC5, are 
used. These divide the clock oscillator 
by a proportion set on their program
mable inputs, either by preset links or 
thumbwheel switches.

IC4 is the most significant multiplier 
and would normally be set to multiply 
by 0.9 whereas IC5 is the least signifi
cant, giving an adjustment from 0.9 to 
0.99. The amount of advance in degrees 
depends on the number of cylinders of 
the engine.

For a four-cylinder engine, the points 
open twice per revolution and so the 

counter contents represent 180 degrees. 
The BCD rate multipliers provide a 
resolution of 1% (1-0.99, etc) which is 
therefore 1.8 degrees of advance. For 
example, to give 14.4 degrees of ad
vance (over and above the normal pet
rol ignition advance) the rate multipli
ers would be set to a value of 0.92. To 
get this rate, IC4 would have pins 14 
and 3 (A & D inputs) and IC5 would 
have pin 15 (B input) high.

The master oscillator (IC7) is set at a 
nominal frequency to ensure that the up 
counter does not overflow at very low 
engine speeds. Note that any drift in the 
frequency has no effect because the up 
and down counters are locked together.

The points are filtered and trigger a 
monostable (ICla). This removes the 
reset from IC2 which then generates the 
load pulse to store the up counter con
tents in the down counter and then the 
reset for the up counter. Finally, it also 
resets monostable ICla.

IC3 forms the selector to switch in the 
advance. When the CNG line is high, 
the output of the down counter is se
lected, to trigger the TAI or monostable 
as shown. During starting, or when not 
on CNG, the points are switched to the 
output via the monostable.

D. Preston, d'oc
Pakapura, NZ $35
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Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits
have not been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence

or provide constructional details.

People monitor & light switch
This circuit automatically keeps track 

of the number of people in a room and 
could be used to switch off lights when 
nobody is present.

Basically, it consists of two light sen
sors which are placed 200mm apart in a 
doorway so that one is tripped before 
the other. If the detectors are suitably 
angled, a common light source could be 
used. The concept is as follows:

When LDR1 is activated by a person 
walking between it and the light source, 
QI is momentarily biased (as the resist
ance of LDR1 goes high) on. This pro
duces a negative-going pulse at the CK 
input of the 7476 dual JK flipflop. This 

causes the Q-bar output of ICla to go 
low which, in turn, causes the “UP” 
input of the 74193 up/down counter to 
also be pulled low.

In addition, the change of state of 
Q-bar also disables the 74241 Tri-state 
buffer.

When LDR2 is activated the Q-bar 
output of IClb also goes low. This sig
nal is ORed with the Q-bar output of 
ICla to turn off transistor Q4 which en
ables the 555 timer. After a delay set by 
the resistor and capacitor connected to 
pin 6, the 555 low going output clears 
the two flipflops, allowing them to re
spond to the LDRs again. The up/down 

counter now registers one person in the 
room.

If that person now walks out of the 
room, LDR2 is activated before LDR1 
and the 74193 is made to count down 
(to zero).

The outputs of the 74193 are moni
tored by a four-input diode OR gate 
which turns on the transistor and thus 
the relay while ever there is more than 
one person in the room. As it stands, 
using the 74193 counter, the circuit can 
monitor the presence of up to 15 per
sons in a room, provided there is only 
one entrance.

D. Lilley 
Holder, ACT. $20

ELECTRONICS Australia, January 1986 53



Don’t fret in the foxhole ...

Build this simple 
World War Wireless
What can you do with a pencil, a razor blade, a 
paper clip, and a hank of wire? Why, build a 
radio, of course!

by PENN CLOWER W1BG

Hams with TVI problems often learn 
the hard way how poor metal 
connections can generate harmonics. 
Two conductors making partial contact, 
in gutters for example, can rectify and re
radiate as harmonics part of the signal 
from a nearby transmitter. What few 
newer hams realise is that the same 
phenomenon was crucial to the 
operation of one of the cheapest 
receivers ever designed: the Foxhole 
radio.

The phrase “hurry up and wait” 
probably predates World War II, but its 
meaning was certainly driven home then 
to thousands of hams. Often serving long 
tours of duty in forgettable places, ham 
GIs gave top priority to receiving news 
and entertainment from the nearby 
Armed Forces Radio Station. Of course, 
in those days radios used tubes, so the 
bulk and power requirements of typical 
receivers limited their availability. This 
was especially true in forward locations 
where the Army had more important 
services to provide — things like food 
and ammunition.

So some genius, and we can only hope 
he was a ham, invented the Foxhole 
radio. Made from commonly available 
components, its chief distinguishing 
feature was the use of a razor blade for 
the detector diode. A flat coil of 
enamelled wire and a headset (probably 
“borrowed” from a field telephone) 
completed the circuit.

While not an outstanding performer, 
the radio was compact, obtainable, and 
best of all — it worked! Copies were built 
and used all over the world.

The original design has several 
interesting features in addition to the 
razor blade detector. Note the absence of 

a tuning capacitor in Fig. 1 (a). The sliding 
contact on the coil doesn’t tune stations 
so much as it adjusts the match between 
the antenna and its load. There might be 
some tuning action if the antenna looks 
capacitive, but selectivity is sure to be 
poor. My guess is that it didn’t matter 
because there was probably only one 
station to listen to anyway.

Puzzled about the wide, flat coil form 
shown in the photographs? Everyone 
knows a good efficient inductor is wound 
as a cylinder no more than two diameters 
long. The flat coil may be an electrical 
compromise, but it sure is a lot easier to 
pack in a knapsack, put in a pocket, or 
hide in a POW camp.

Photo A. A close replica of a set W8EFW described 
pennies and works amazingly well. The razor blade 
from a telephone.
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All in all, the Foxhole receiver is real 
ham-radio stuff. You scrounge the parts, 
put them together as best you can, and 
the result works!

Building the Foxhole radio today is as 
easy as it was in WWII. The set shown in 
photograph A is the real thing — a close 
copy of the receiver described by 
W8EFW in the QST “Hints and Kinks” 
column for September, 1945. To improve 
performance, I also built the several 
accessories shown in photograph B. The 
biggest gain came from using a capacitor 
to resonate the coil. In keeping with the 
spirit of the project, even that 
component was homemade — with 
plates snipped from the side of an old tin 
can.

A Razor-Sharp Detector
The razor-blade detector is the most 

interesting part of the receiver. To build 
it, you first need a Gillette Super Blue 
Blade. Forget about using anything 
made of platinum or coated with

in 1945, this Foxhole radio can be built for
is the diode. The earphone was borrowed
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Teflon™. To simulate war-time 
conditions, I used my blade for its 
intended purpose until it hurt — about 
three weeks. That may not be necessary, 
but I wanted to do things right and my 
wife wouldn’t let me dig a foxhole in the 
backyard. Compromises are sometimes 
unavoidable.

I clamped the used blade to the 
baseplate with a short woodscrew 
(W8EFW recommended thumb or 
carpet tacks). The same mounting screw 
clamps the contact wire to the blade, so I 
scraped away some of the bluing to 
ensure a good contact.

The rectifier contact point is made 
from a 1-inch (2.54cm) piece of pencil 
lead. Start by sharpening a pencil, then 
carefully carve away the wood at the tip. 
Break off the sharpened length of lead 
and tightly wrap its blunted end with 
eight or nine turns of fairly stiff wire. 
Leave a 1-inch or 2-inch pigtail of wire to 
clamp under the “phone jack" terminal 
screw when you mount the rectifier

In operation, the point of the lead is 
moved over the surface of the razor 
blade until a sensitive spot is found. 
When that happens, the radio starts to 
work and the lead is carefully released so 
that its mounting wire holds it in the 
correct position. I found rectification was 
best when the point contact was resting 
on one of the silver letters etched into the 
blade. Of course, it goes without saying 
that the blade is thoroughly cleared of 
soap or oil before rectification is 
attempted. This is a crude system and a 
little tricky to adjust, but once set up, it 
works surprisingly well.

Scrap Wood Chassis
Construction of the rest of the radio is 

shown pretty clearly in the photographs. 
The baseplate is a 4-inch by 4-inch 
square of z^-inch or '/¡-inch wood. The 
coil is about 175 turns of #26 enamelled 
wire wound on another scrap of the same 
wood, this one 2-inch by 4-inch. Any 
wire size from 22 to 28 will work as long 
as the wire is enamelled to keep the turns 
from shorting.

The antenna, ground, and headphone

terminals are made from paper clips. The 
sliding coil contact is a paper clip bent 
and mounted to maintain downward 
pressure on the coil. I soldered the pivot 
end of this arm to a washer and fastened 
that to the board with a screw. W8EFW 
simply bent the end of the paper clip 
around a tack. Running the arm back 
and forth across the coil several times 
makes enough of a mark to show where 
the insulation must be scraped away for 
the arm to make contact. I also soldered 

Photo B Never content to leave well enough alone, the progressive amateur will be looking tor 
high-performance modifications. Here are two: The homemade tuning capacitor and detector bias 
pack will boost both selectivity and sensitivity.
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all the wire connections to improve 
reliability. The radio will work without 
that step, but it does make life a little 
easier.

It goes without saying that this radio, 
like its brother, the crystal set, needs a 
good antenna and ground. The easiest 
thing to use for a ground is the house 
water supply. An acceptable antenna can 
be made from 50 feet (16 metres) of wire 
routed out a window and away from the 
house. Keep the far end as high as



World War 
Wireless
possible and use more wire if you can. As 
far as this radio is concerned, there can 
never be too much antenna!

This set works best if the old-style 
high-impedance headphones are used. 
The new, low-impedance hifi types 
would work only with a matching 
transformer. If the proper phones aren’t 
available, you can always do what the 
GIs probably did — borrow the earpiece 
from a telephone handset. The Ma Bell 
earpiece shown in the photographs has a 
DC resistance of 6(2 and an AC 
impedance of about 150(2. It works 
almost as well as real headphones.

Operation
There’s certainly nothing sophisticated 

about tuning the Foxhole radio. Check 
the wiring, hook up the antenna and 
ground, and connect the earphones. Set 
the slider to the middle of the coil and 
start listening. Move the point of the 
pencil lead slowly across the lettering on 
the razor blade until you hear a station. 
Try several different spots because some 
will work better than others. As a final 
step, move the slider across the coil until 
the signal strength is maximised.

The performance of the Foxhole radio 
will depend on your skill in adjusting the 
detector and the efficiency of your 
antenna. W8EFW claimed a range of 25 
miles with a good antenna and ground. 
At my location, two nearby stations 
(about five to seven miles away) 
dominate the set so I can’t hear anything 
further away. Those local stations are 
quite clear, though, and come in with 
reasonable volume.

Carver DTL-100
continued from page 27

It is interesting that the DTL fre
quency response is also akin to that 
available from many typical phono car
tridges. Is Carver merely trying to pro
duce phono cartridge sound from CDs? 
That is what it seems like.
Listening tests

On listening to the Carver DTL-100 
without the digital time lens feature 
switched in circuit, it gave the excellent 
quality of sound that is expected from 
compact discs. With DTL in circuit, the 
sound quality is markedly different.

To begin with, although the specifica
tions show a vast reduction in channel
56 ELECTRONICS Australia, January 1

DX Accessories
There are several ways to improve the 

performance of this little radio, and 
luckily they’re both cheap and easy. The 
first thing to add is a capacitor for 
resonating the coil, as shown in Fig.lb 
and photograph B. With my antenna, 
that gave a noticeable boost to 
headphone volume and also let me 
separate the local stations. My friend 
W1GSL found that at his QTH 
(location) the capacitor worked best 
when it was in series with the antenna. 
The capacitor always improved 
reception, though, so it’s certainly a 
worthwhile addition.

An old 365-pF broadcast variable 
capacitor is perfect for the job, but you’d 
be cheating to use one. It’s more sporting 
to make your own capacitor with plates 
cut from a tin can.

First cut (very carefully, those edges 
are sharp!) a pair of T-shaped plates, as 
shown in Fig.2. Smooth the edges with a 
file and solder on two paper clips as 
shown. These two plates, separated 
slightly by an insulator, will be clamped 
together between wooden blocks to make 
a fixed 200-pF capacitor. That unit can 
then ride piggyback on the set, as shown 
in photograph B.

At first I tried using cellophane tape 
for the dielectric. That had a lot of DC 
leakage, so plain writing paper was used 
in the final version. One layer of paper 
between the plates makes a nice 
capacitor and gives about lOOpF per 
square inch of plate area. Any 
capacitance value between 150pF and 
350pF will work, and the final value can 
be adjusted if necessary by sliding the 
plates to change the amount of overlap.

The other circuit improvement is the 
addition of a 1.5V battery to bias the 
detector further into its non-linear 
region. What? A “crystal” set with a 
battery? The idea may seem strange

separation on listening, the stereo effect 
is not noticeably reduced. What does 
happen, however, is that sounds nor
mally located centrally in the stereo 
image are broadened so that there is a 
less precise location of central sounds. 
Solo instruments or vocalists which are 
normally able to be pinpointed by the 
listener, become diffuse.

There is also a subtle change in the 
tonal balance. Depending on the partic
ular recording, there is a richer sound 
given to the voice with perhaps a little 
tendency to edginess. There is also a 
suggestion of slightly more background 
hiss.

The overall sound with DTL is more 
reminiscent of a quality analog disc and 
cartridge combination. This is not sur- 

now, but in the early days of radio that 
technique was quite common and in fact, 
necessary with some of the crystal 
materials used. Current drain is only one 
or two mA, so battery life shouldn’t be a 
problem.

The battery holder shown in 
photograph B matches the style of the 
rest of the “equipment” and is also easy 
to make. When using the battery, you 
may find it easier to adjust the detector 
first and then add the battery bias for a 
boost in signal strength. The battery 
simply goes in series with the head
phones. Try flipping the battery polarity 
several times, as one direction may work 
better than the other.

Conclusions
The Foxhole radio is cheap to build 

and fun to operate, but it certainly isn’t 
the world’s best “crystal” set and you 
won’t spend hours listening to it. 
Amazingly, though, it does work, and its 
story is a truly fascinating bit of radio 
history. More than just a history lesson, 
however, this project will also leave you 
with two long-term benefits.

First, it gives you a perfect way to win 
“sucker bets” with friends who don’t 
believe you can build a working radio 
using household materials and no 
commercial tubes, transistors, or diodes.

Second, you’ll have a lot more respect 
for the rectifying properties of imperfect 
connections. That’s helpful in those cases 
of harmonic-type TVI which occur 
despite the use of a properly adjusted 
transmitter and a good low-pass filter. 
Rectification generates harmonics, but 
when searching for the diode, it sure is 
easy for the inexperienced ham to 
overlook the rusty joints in his 
neighbour’s TV mast!

Reprinted with permission from 
“73 for Radio Amateurs."

prising considering the reduction in 
separation, altered frequency response 
and higher noise that the DTL circuit 
provides. To be frank, we preferred the 
sound quality without the Digital Time 
Lens although we are prepared to con
cede that many audiophiles may prefer 
it with DTL. It should be the subject of 
animated discussion in many hifi shops. 
We suggest you go along and have a lis
ten.

Recommended retail price of the 
Carver DTL-100 compact disc player is 
$1590. Carver products are available 
from selected hifi dealers and are dis
tributed in Australia by Odyl Communi
cations, 6th Floor, 3 Smail Street 
Broadway 2007. Phone (02) 212 6617 or 
212 6618.(J.C).



You will find plenty to do
at Rod Irving Electronics,

HOOK UP WIRE
Cat. No. Description 
W11251 13/12 TND BLK 
W11252 13/12 TLD BROWN 
W11253 13/. 12 TLD ORANGE 
W11254 13/12 TLD YELLOW
W11255 13/. 12 TLD GREEN 
W11256 13/. 12 TLD BLUE 
W11257 13/ 12 TLD WHITE

PRICES PER 100 METRE ROLL 
1-9 10 +
$5.95 $5.00
W11260 14/20 RED
W11261 14/ 20 BLACK 
W11265 14/ 20 BLUE 
W11268 14/20 WHITE 

PRICES PER 100 METRE ROLL 
1-9 10 +
$12.00 $10.00
W11270 24/ 20 RED
W11272 24/.20 BLACKW11274 24/20 GREEN

PRICES PER 100 METRE ROLL 
1-9 10 +
$14.00 $12.00
W11280 32/.2 BROWN

ECONOMY ROTARY 
SWITCHES
Cat.No. Description Price
S13021 1 pol2-12pos $1.95
S13022 2pol2-6pos $1.95
S13033 4pol2-3pos $1.95
S13035 3pol2-4pos $1.95

TRIGGER 
TRANSFORMERS
Cat M10104 $1.20

QUALITY MOMENTARY
(RED BODY)
SPOT Cat S11050
$1.50 Í1-40

$6 752155
Cat M12155 $8.95$9 502156
Cat M12156 $3.60$4 502851
Cat M12851 $9 30$9 956672
Cat M16672 MSM5832 BACK IN STOCK!$3 80$3 952860

10«

S12.95

(World Modem Chip)
$19.50

Y11025 $2 50 $2 004 75MHz
4 915200MHz Y11026 $2 50 $2 00

1-9
8 867238MHz Y11055 $2.50

14 31818MHz Y11072 $2 50

4 194304MHz Y11022 $2 50 $2 00
4 433618MHz Y11023 $2 50 $2 00

Y11060$2 50
Y11070 52 50

R14290 
R14300
R14310

10K
20K
50K

10MHz
12MHz

Y11030 $2 50 $2 00
Y11040 $2.50 $2 00
Y11042 $2 50 $2 00
Y11045 $2 50 $2 00
Y11050 $2 50 $2 00

1 50
1 50
1 70

10+ 
$595

5MHz 
6MHz
6 144MHz 
6.670MHz 
8MHz

$23.95 
$45.00

10+
$0.40

UPC 1031 
R F Module 
57716 
27256

Price 
$12.50 
$13.50 
$14.50 
$15.50

Price 
$ 2.75 
$10.75

1-9 
$12.50

2 Way 1-9
Cat P10542 $0.50
3 Way
Cat P10543 $0.75

10 + 
$1.50

P12207 24 way solder plug $12.90 
P1221036 way solder plug $ 9.50 
P12211 36 way sldr line skt $15.95 
P1221336waysJdrchssskt$15.95

SPECTROL 43P
Equiv (Bourns 3006)Great for precision work

R14320 100K
R14330 200K
R14340 500K
R14350 1M
R14360 2M

WC KM

Cat M12860
NEW TRANSFORMER!
240V to15VC.T at 250 mA 
Cat No M12860

LOG SLIDES POTS

$0.60

Cat R16587

Qty

$21.95

9 Pin Female
$10.95

9 Pm Male$1.25

9 Pin Cover

15 Pm Male$4.95

15 Pin Female

15 Pin Cover

25 Pm Male

100 + 25 Pin Female
$0.90$1.20 $1.10 25 Pin CoverDPDT S14061 $12.50$1.20$1.50 $1.40

No.

5K 
10K 
20K 
50K 
100K

R14100 
R14110
R14120
R14130
R14140

25 
100

Cat No 
P12053 
P12055 P12057

Price
S 2.95

Price 
$4.95 
$5.50 
$5.95 
$6.95 
$7.95
$7.95 
$8.95 
$9.95

Price 
$0.20 
$0.30 
$0.30 
$0.30 
$0.15 
$0.30 
$0.30

100*
$0.50

Price
9.50
9.95

Price 
$3.90 
$3.00 
$4.20 
$4.50

100+
$1.00

10 + 
$3.95

10 + 
$1.10

10+ 
$8.50

W.OOOuF 75V ELECTROS
25% more microFarads! Ideal for 
those who want a more powerful

TDK LINE FILTERS 
240 V 3A 
Cat

RELAYS
Massive 3A connectors 
1-9 10 +SPOT S14060

1-9
$0.65

P12169 15 pin Skt Crimp $11.95
P12170 25pm Plug Crimp $12.95
P12171 25 pin Skt Crimp $13.95

D CONNECTORS
Cat. No. Description 
P12166 9 pin Plug Crimp 
P12167 9 pm Skt Crimp
P12168 15pm Plug Crimp

MINI JUMPERS
• Contact terminal Phospor bronze
• Material P B T 94V-0
• Gold plated

RS232& D TYPE 
CONNECTORS
PART DESCRIPTION

VIDEO RF MODULATOR 
At an unbelievable prices! Our RF 
modulators are channel selectable 
either Channel O or Channel 1 
Cat S16040

We ordered log instead of linear for 
the graphic equalizer, so take 
advantage of our mistake' 

10 +

ELECTRET MIC 
INSERTS
With pms for easy board insertion
Cat C10170

Price 
$2.20 
S2.50 
$2.90 
$7.00 
$9.50

ECONOMY 
TRANSFORMERS F

CENTRONICS
Cat. No. Description 
P12200 36 way plug IDC 
P12201 36 way skt IDC 
P12203 50 way plug IDC 
P12204 50 way skt IDC

BREADBOARDS
Cat. No. Description
P11000 100 Holes
P11005 640 Holes

IC SPECIALS!

P11007 640 + 100 Holes $13.00 
P11009 640 + 200 Holes $17.50 
P11010 1280+100 Holes $19.95 
P11011 1280 + 300 Holes $32.50 
P11012 1280 + 400 Holes $36.75 
P11015 1920 + 500 Holes $57.50 
P11018 2560 +700 Holes $64.95

4116
4164
2716
27322764
27128
6116
41256 6264

1-9 
$1.80 
$1 95 $5 90 
$525 
$625 
$7 00 
$2 50 
$7 00 
$7 00

10+
$1 70
$1 75 
$5 50
$4 95 
$5 95
$6 50 
$2 25
$6 50 
$6 50

100
$160 
$1 70 
$5.50 
$4 50 
$5 00 
$6 25 
$1 95 
$6 00 
$6 00

$3.95amp1
$10'50 $9.00

10 + 
$3.80

many m stock1 
Description 1 
1MHz
1,8432MHz 
4MHz

NEW JOINABLE PCB 
MOUNTING SCREW 
TERMINALS
Less than half the price of the old ones'

CRYSTALS SPECIALS 
Prime Spec s We just have too

Cat.No. 1-9 10 +
Y11000 $7 50 $6 50
Y11003 $7 50 $6 50
Y11020$2 50 $2 00QUALITY LEDS

Cat. No. Description 
Z10140 3mm Red 
Z10141 3mm Green 
Z10143 3mm Yellow 
Z10145 3mm Orange 
Z10150 5mm Red 
Z10151 5mm Green 
Z10152 5mm Yellow

CERAMICS 50V
In handy packets of 100 
Description 
1pF-2.2nF 
3.3nF-10nF 
22nF - 47nF 
100nF 
220nF
Plus 30% sales tax

$ 
$

R14200 
R14210 
R14220 
R14230 
R14240 
R14250 
R14260 
R14270 
R14280
1-9 
$1.75

10R 
20R 
50R 
100R 
200R 
500R 

1K 
2K 
5K

15MHz
18MHz
18 432MHz
20MHz

Y11075 $2.50
Y11082$2.50
Y11085 $2 50
Y11090 $2.50

$2 00 
$2 00 
$2 00 
$2 00 
$2 00 
$200 
$2.00 
$2 00

$0.65
(please note these are the new blue ones)

QUALITY RIGHT ANGLE 
TOGGLE SWITCHES
S11040 S P DT RA PCB $1.50
S11042 DPDT RA PCB $1.60

IDC SOCKETS
Cat. No. Description 
P12100 10 pin IDC socket 
P12101 16 pm IDC socket 
P12102 20 pin IDC socket 
P12103 20 pin IDC socket 
P12104 34 pin IDC socket 
P12106 34 pm IDC socket 
P12108 40 pin IDC socket 
P12110 50 pin IDC socket

RELAY AND BASE
Can carry 10A at 28V DC or 5A at 
240V AC Supplies with Chassis 
Mounting Socket with screw 
terminals Great for school projects 
and demonstrations, switching DC 
power supplies, central circuits and with contacts parallel up to 20A can 
be switched
Normally $8.95
Cat S14074 NOW $6.95

10TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
V4” shaft.Equiv (Bourns 3540S. Beckman 
7256)Dials to suit 16-1-11,18-1-11.

CANON TYPE 
CONNECTORS
Cat. No. Description 
P10960 3 pm line male 
P10962 3 pin chasis male 
P10964 3 pin line female 
P10966 3 pm chasis female

21-1-11 R14050 
R14055 
R14060 
R14070 
R14080 
R14090 
1-9
$9.50

50R
100R 
200R 
500R 1K
2K

NEW IC’s
MCS2400 
41256 
27128 
74LS169 
AY-3-1050 
WD2791 
WD2793 
WD2795 
WD2797 
LM11CN 
LM1871 
LM1872 
Z80ADART 
LM338K 
AMI53530 
AM7910

$ 9.00 
$ 7.00 
S 2.50 
$12.50 
$69.00 
$69.00 
$69 00 
$69.00 
$ 2.95 
$ 5.95 
$ 5.95 
$13.50 
$10.60 
$24.95 
$49.50

S 8.00

$ 2.40 
$11.95 
$67.00 
$67.00 
$67.00 
$67.00 
S 2.75 
$ 5.75

$64.95
$69.00

$59.95
$59.00

IC SPECIALS! 
8000 SERIES

8085 
8212
8216
8226 
8243
8251
8253
82558257
8259 
8279
2532 
2764
27128 
1488 
1489

DE 9P 
$1.75 
DE 9S 
$2.25 
DE9C 
$2.55 
DA 15P 
$2.10
DA 15S 
$2.25 
DA 15C 
$1.15 
DB 25P 
$1.95 
DB 25S 
$2.95
DB 25C 
$1.20

3 90 
350
290
3 50
3 50
350
550
7.50
55

10+ 
350
1 40 
1 40 
1.50
3 90 
3.50 
330 
2.50
3 10 
3 10 
3.10 
690
5 10 
690
45

CAT. No.
10 + 

P10880 
$1.60 
P10881 
$2.45 
P10992 
$2.45 
P10894 
$1.95 
P10895 
$2.10 
P10892 
$1.05 
P10900 
$1.80 
P10901 
$2.70 
P10902 
$1.10



$57.50Cat K82050

Cat K83011

$89

Cat K97050 $99$109 Cat. $19.50

$79.50Cat K54050

Cat. K82043 $17.95

$17.95

VIOEO AMPLIFIER

$19.50Cat K82092

Cat K83082 $89.95

$34.95Cat K67680

Cat K46750 $59.00 Cat $19.95 Cat. K84021 $39.95Cat K80120

15V DUAL POWER 
SUPPLY

This simple project is suitable for 
most projects requiring a dual 
voltage (ETI 581. June 76)

1 ,

microphone, single sensitivity 
control plus opto-coupled switching 
for increased safety 
(EA Auq. '81) 81MC8 Cat K81080

itself automatically They'll never get away witn the cheese again!
(ETI Aug 84) ET11524

CUDLIPP CRICKET
A fascinating Electronic Cricket with 
just two ICs. The Cudhpp can be 
used to bug your home, office etc!
Great fun! (EA Feb 82) 82EG2
Cat K82022 $12.00

50V 5A LABORATORY 
POWER SUPPLY
New switchmode supply can deliver 
anywhere from three to 50V DC and currents of 5A at 35V or lower

40 W INVERTER
This 12 240 V inverter can be used 
to power up mains appliances rated 
up to 40 W. or to vary the speed of a 
turntable As a bonus, it will also 
work backwards as a trickle charger 
to top up the battery when the power 
is on. (EA May'82) 82IV5

HEADPHONE AMPLIFIER 
PRACTICE WITHOUT ANNOYING
THE FAMILY'
If you play any type of electronic 
instrument.this headphone amplifier will surely interest you. It will let 
you practice for hours without 
upsetting the household,or you can 
use it to monitor your own 
instrument in the midst of a rowdy 
jam session. (EA Feb.'84) 83MA11

ZENER TESTER
A simple low cost add-on for your 
multimeter This checks zeners and 
reads out the zener voltage directly 
on your multimeter It can also check LEDs and ordinary diodes 
(ETI May'83) ETI 164
Cat. K41640 $9.95

AUDIO TEST UNIT
Just about everyone these days who 
has a stereo system also has a good 
cassette deck, but not many people 
are able to get the best performance 
from it. Our Audio Test Unit allows 
you to set your cassette recorder s bias for optimum frequency 
response for a given tape or 
alternatively, it allows you to find out 
which tape is best for your recorder 
(81AO10) (EA Oct 81)

$29.95
Cat. K81101 $47.50

EAAM STEREO 
DECODER

AM stereo is now broadcast in 
Australia on an experimental basis. 
This add-on decoder works with the 
Motorola C-QUAM system 
(EA Oct '84)84MS1O
Cat K84100 $27.50

FUNCTION GENERATOR 
This Function Generator with digital 
readout produces Sine. Triangle 
and Square waves over a frequency 
range from below 20Hz to above 
160Hz with low distortion and good 
envelope stability It has an inbuilt 
four-digit frequency counter for ease 
and accuracy of frequency setting 
(EA April 82. 82AO3A/B) 
Cat K82040
Cat K82041

CYLON VOICE
Have your voice transformed into that of the sinister sounding Cylons 
Great fun and scary1 (EA Jan '81)
Cat K80012 $19.95

PARABOLIC 
MICROPHONE
Build a low cost parabola, along with 
a high gain headphone amplifier to 
help when listening to those natural 
activities such as babbling brooks, 
singing birds or perhaps even more 
sinister noises The current cost of 
componenets for this project is 
around $15 including sales tax, but 
not the cost of batteries or 
headphones (EA Nov 83) 83MA11
Cat K83110 $14.95

EPROM PROGRAMMER
If you have ever wanted to rewrite or extend the operating system of your 
microcomputer or if your're 
interested in dedicated 
microprocessor applications then 
this EPROM Programmer is just the 
thing. It is an inexpensive unit that 
uses readily available IC s. 
interfaces directly to the expansion 
bus on the back of all the popular 
8080/Z80 microcopmputers and 
programs 2708 s. 2716 s, 2758 s 
and 2732 s. (EA July 80) 80PP71
Cat $79.50
(Horwood case supplied)

EFFECTS UNIT
An "effects unit" that can create 
phasing, flanging, echo, reverb and vibrato effects
(EA June '83) 83GA6
Cat K83060 $75.00

Highly efficient design 
(Ea May. June'83) 83PS5 Cat K83050 $149

MUSICOLOR IV
Add excitement to parties, card 
nights and discos with EAs 
Musicolor IV light show This is the 
latest in the famous line of 
musicolors and it offers features 
such as four channel "color organ" 
plus four channel light chaser, front 
panel LED display, internal

*

7

1W AUDIO AMPLIFIER
A low-cost general-purpose, 1 watt audio amplifier, suitable for 
increasing your computers audio level, etc (EA Nov 84)
Cat K84111 $9.95

30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY
The last power supply we did was 
the phenomenally popular ETI-131 
This low cost supply features full 
protection, output variation from 0V 
to 30V and selectable current limit. 
Both volatage and current metering 
is provided (ETI Dec '83) ETI 162
Cat K41620 $52.50

TEMP PROBE
Can measure temperature from -50- 
to 150»c It simply plugs into your 
multimeter - great for digital 
multimeters Accuracy of 0 1-c resolution of 0 1 <c 
(ETI June'83) ETI 153
Cat K41530 $27.50

VDK)* ENHANCER

%

Like tone controls in a hi-fi amplifier, 
touch up the signal with this Video 
Enhancer (EA Oct 83) 83VE10
Cat K83100

ELECTRONIC
MOUSETRAP

This clever electronic mousetrap 
disposes of mice instantly and 
mercifully, without fail, and resets

300 BAUD DIRECT 
CONNECT MODEM 

Modem? What do I want with a 
modem? Think of these 
advantages:
• Can't afford a floppy disc9 Use 

your telephone to access one for the cost of a call
• Bored with your old programs9 

Download hundreds of free 
programs

• Want to get in touch with fellow 
computer enthusiasts? Use 
electronic mail'

• Ever used a CP/M system9 
CP-DOS9 UNIX9 Well a modem 
will make a your computer a 
remote terminal on some of the 
most exciting systems around 

Save on ready built modems.

MOSFET POWER 
AMPLIFIER
Employing Hitachi Mosfets. this power amplifier features a no 
compromise design, and is rated to 
deliver 150 W RMS maximum 
and features extremely low 
harmonic, transient and 
intermodulation distortion 
ETI 477 (ETI Jan 81) 
(Single module only)
Cat K44770 $79.50
Plus power supply (No trans) $49 
Plus transformer PF4361/1 $49.50

LAB SUPPLY
Fully variable 0-40V current limited 
0-5A supply with both voltage and 
current metering (two ranges 
0-0.5A/0-5A). This employs a 
conventional series-pass regulator, 
not a switchmode type with its 
attendant problems, but dissipation 
is reduced by unique relay switching 
system switching between laps on 
the transformer secondary 
(ETI May 83) ETI 163
Cat K41630 $182.50

STEREO ENHANCER
The best thing about stereo is that it 
sounds good! The greatest stereo 
hi-fi system loses its magnificence if 
the effect is so narrow you can't hear 
it. This project lets you cheat on 
being cheated and creates an 
enhanced stereo effect' with a small 

unit which attaches to your amp (ETI 1405, ETI MAR 85)

$27.50Cat K55240

VOICE OPPERATED 
RELAY
EA's great Voice Operated Relay 
can be used to control a tape 
recorder, as a VOX circuit for a 
transmitter or to control a slide 
projector (EA Apr '82) 82VX4

TRANSISTOR TESTER
1000 s SOLD
Have you ever desoldered a suspect 
transistor, only to find that it checks 
OK9 Trouble-shooting exercises are 
often hindered by this type of false 
alarm, but many of them could be 
avoided with an "in-circuit” 
component tester, such as the EA 
Handy Tester (EA Sept.’83) 83TT8VIDEO ENHANCER
Cat K83080

$39.50

VIDEO AMPLIFIER
Bothered by smeary colours, signal 
beats and RF interference on your 
computer display9 Throw away that 
cheap and nasty RF modulator and 
use a direct video connection 
instead, it's much better! The Video 
Amplifier features adjustable gain 
and provides both normal and 
inverted outputs. Power is derived 
from a 12V DC plugback supply 
(EA Aug '83)83VA8
Cat K83081 $17.95

LOW OHMS METER
How many times have you cursed your Multimeter when you had to 
measure a low-value resistance9 
Well with the "Low Ohms Meter" you 
can solve those old problems and in 
fact measure resistance from 100 Ohms down to 0.005 Ohms 
(ETI Nov 81) ETI 158
Cat. K41580 $39.50

PARALLEL PRINTER 
SWITCH
Tired of plug swapping when ever 
you want to change from one printer 
to another9 This low-cost project 
should suit you down to the ground 
It lets you have two Centronics-type 
printers connected up permanently 
so that you can select one or the 
other at the flick of a switch
(ETI 666, Feb 
Cat K46660 $69.95

BIPOLAR PROM 
PROGRAMMER
Every digital workshop should have 
one! Can be used to program the 
popular fusible-link PROMS like the 
74S188/288. 82S23 & 82Sl23etc(ETI June'83) ETI 688
Cat K46880 $49.50

100W SUB-WOOFER 
AMPLIFIER
Capable of up to 120 watts RMS into 4 ohm loads and up to 80 watts RMS 
into 8 ohm loads, this power 
amplifier module has been 
specifically designed for use as a sub-woofer driver amplifier in a 
tri-amped hi-fi system It uses four 
power Mosfets for rugged, reliable operation. (EA July '82) (82PA7)

ELECTRIC FENCE
Mains or battery powered, this 
electric fence controller is both 
inexpensive and versatile Based on 
an automative igintion coil, it 
should prove an adequeate 
deterrent to all manner of livestock 
Additonally, its operation comforms to the relevant clauses of Australian Stnd 3129 (EA Sept 82) 82EF9ELECTRONIC

WATT METER
This unit will measure the power 
consumption of any mains 
appliance with a rating up to 3 
kilowatts It makes use of a special op amp called an output transcon
ductance amp' or OTA for short 
(EA Sept 83) 83WM8

Cat. K82075 $97.50

MICROBEE 
PARALLEL
Most microcomputers worth 
owning have an RS232 connector, or port, through which serial 
communications (input/output) is conducted. It is a convention that, for 
listing on a printer, the BASIC LLIST 
or LPRINT command assumes a 
printer is connected to the RS232 
port. Problem is. senal interface 
printers are more expensive than 
parallel Centronics interface 
printers Save money by building 
this interface (ETI Jan '84) ETI 675

RADIOTELETYPE 
CONVERTER FOR THE 
MICROBEE
Have your computer print the latest 
news from the international 
shortwave news service. Just hook 
up this project between your short 
wave receivers audio output and the 
MicroBee parallel port A simple bit of software does the decoding 
Can be hooked up to other 
computers too. (ETI Apr '83)

FAIR DINKUM RS232 
FOR MICROBEE
The Microbee. among other home 
computers, has a sort of RS232 
port in that it doesn't implement 
negative-going portion of its ouput 
signal (TxD). Most peripherals with 
an RS232 input can cope with that, 
but inevitably, there are those that 
can t. This project fixes that 
(ETI 676. ETI FEB 84)

PHONE MINDER
Dubbed the Phone Minder, this 
handy gadget functions as both a 
bell extender and paging unit, or it 
can perform either function 
separately (EA Feb 84) 84TP2

300W “BRUTE 
AMPLIFIER

The “Brute" develops 300W into 4 
ohms. 200W into 8 ohms!
For many aduio applications there s 
no substitue for sheer power - low 
efficiency speakers, outdoor sound 
systems, or maybe you like the full 
flavour of the dynamic range 
afforded by a high power amp 
Whatever your requirement - this 
super power module should fill the 

bill (ETI 466) (ETI Feb 80)
Cat K44660 $89.95
(Heatsink not included)

LOW BATTERY
VOLTAGE INDICATOR
Knowing your batteries are about to 
give up on you could save many an 
embarrassing situation This simple 
low cost project will give your early 
warning of power failure, and makes
a handy beginner's project 
(ETI 280. March 85) 
Cat K42800 $7.95

MOTORCYLCE 
INTERCOM
OVER 300 SOLD!
Motorcycling is fun, but the 
conversation between rider and 
passenger is usually just not 
possible But build this intercom and you can converse with your 
passenger at any time while you are 
on the move There are no “push-to- 
talk" buttons, adjustable volume and it's easy to build!
(EA Feb 84) 84MC2
Cat K84020 $45.00

LOW-COST BIPOLAR^ 
MODEL TRAIN
CONTROLLER
Here is a simple model train control 
for those enthusiasts who desire 
something better than the usual 
rheostat control. It provides much 
improved low speed performance and is fully overload protected, yet 
contains relatively few 
componenets Best of all, you don't 
need to be an electronic genius to 
construct it. (80TC12) (EA Dec '80)

$27.50



UNIVERSAL STEREO MIXER WITH 
GRAPHIC EQUALISER
The MM4 is our most flexible mixer. Incorporating the most 
advanced IC technology for performance and reliability. 
Built in graphic equaliser virtually eliminates the need for 
a pre-amplifier. Features 4 stereo program and 2 
microphone inputs.

THE BRILLIANT

SERIES 50001
INDIVIDUAL COMPONENTS TO

MAKE UP A SUPERB HIFI SYSTEM!

AUDIO/MIKE PROFESSIONAL MIXER
This compact mixer has a host of unique features and is 
ideally suited for the most discerning user. Just look at 
these features....
• Two microphone inputs with pan-pot control and high/low 

impedance selectors
• Stereo 8 segment LED level meters to monitor outputs
• Two stereo phono inputs with magnetic/ceramic 

selectors and fader control
• Two stereo tape inputs with dubbing outputs
• Two stereo line inputs
• Slide master volume control
• Rear/front microphone input selector
• Taikover switch with taikover variable volume control
• Cannon socket for taikover microphone
• AC operation

Input Sensitivity:
Mic. Low 0 3mV 600 ohms Hiqh 3mV 50k Ohms
Phono Mag 3mV 50k ohms Ceramic 150mV 50k Ohms

Tape/Tuner 150mV 50k ohms
T .H.D. Less than 1%
S/N Ratio: More than 58dBCrosstalk: Better than 50dB at 1kHz
Frequency Response: 20 - 20kHz RIAA • 2dB
Ouput Level: 900mV at 600 ohms
Recording Output: 280mV at 60 ohms
Taikover Range: 0 - 24dB
Power Source: 240V AC 50Hz
Size: 355 x 230 x 75mm
Weight: 3 2kgs
RRP $357 OUR PRICE $319

ST ÄSsEpS

POWER AMPLIFIER

DISCO MIXER WITH GRAPHIC EQUALISER
This stereo mixer is especially designed for discotheques 
and radio studios. It is a versatile rack or console mounting 
mixer with varied features which enable high quality 
broadcasts through its 3 microphone inputs, 3 phono inputs 
or 3 line inputs.
• 6 channel monitoring system
• 9 point dual LED output level display
• Output panpot
• 3 outputs
• Adjustable taikover with LED display
• Master level control

SPECIFICATIONS
Input:

Talk Mic. 47k ohms nominal 5mV
Mic. 2,3 47k ohms nominal 5mV
Phono 1,2,3 47k ohms nominal 5mV 
Line 1,2,3 37k ohms nominal 300mV 
Output Ik ohm nominal 0 775V 
Rec. Out 1k ohm nominal 250mV 
Line Out 1 k ohm nominal 250mV

Frequency Response:
Talk Mic. 150Hz-7kHz 3dB
Mic. 2,3 15Hz - 30kHz 3dB
Phono 1,2,3 20Hz 20kHz + 2dB
Line 1,2,3 15Hz - 100kHz 3dB

S/N Ratio: (IHF-A.input short)
Talk Mic. 73dB/5mV
Mic. 2.3 73dB/5mV
Phono 1,2,3 76dB/5mV
Line 1,2,3 80dB/300mV

Crosstalk: Better than 60dB/1kHz
T.H.D.-.Less thanO 1%/1kHz
H.P. Out Level: 55mW/80 ohms • 1k ohm
Eq. Frequency: 60/250/1 k/4k/12kHz + - 12dBTalk Over Level: 14dB
Meter Level: OdB 0 775V/1 5V
Power Consumption: 15 watts
Power Supply: 240V 50HzDimensions: 482(W)x222(H)x130(D)mm
Net Weight: 4 5kg
RRP $649

SUPER TWEETER

OUR PRICE $579

SUPER HORN
• Wide dispersion tweeter, 

handles up to 100W
• Sensitivity l05dB/0 5m• Frequency Response: 3kHz-

• Requires no crossover and 
handles up to 100W1

• Sensitivity 100dB/0 5m
• Frequency Response 3kHz- 

30kHz
• Impedance 8 OHMS• Size 96mm diameter
Cat C12102 normally S14.95

NOW $12.95

• Impedance 8 OHMS
• Size 145x54mm
Cat 012103 normally $14.95

NOW $12.95

SPECIFICATIONS:
Input Sensitivity:

Mic. 1 5mV at 10k ohm
Phono. 1 5mV at 50k ohm
Line 75mV at 50k ohm

Rated Output:
Amp 1V/600 ohms
Rec. 1V/600ohms

T.H.D : Less tham 1% at 1kHz
Hum and Noise:

Mic. 52dB
Phono -62dB
Line -65dB

Frequency Response:
Mic. 30- 16kHz (-IdB)
Phono 30 - 20kHz (RIAA • dB)
Line 20 - 30kHz (-1dB)

Power Source: 240V AC 50Hz
Size: 360 x 260 x 85mm
Weight: 2 9kg
EQUALISER SECTIONControl of Frequency: 60Hz. 250Hz. 1kHz 3 5kHz. 12kHz
Control Range: • 12dB boost or cut - centre detent Headphone Output: (Cue)50mW at 75 ohm at 0 5% T H D
Talk Switch: -14dB 
RRP $354 OUR PRICE $319

12 CHANNEL STEREO MIXING CONSOLE
Loaded with professional features but simple to operate. 
A 3 position attenuation switch with 15dB, OdB, +15dB, 
together with separate mic. and line inputs allows perfect 
matching with any input signal. Foldback with the pre-fade 
send or on stage monitoring. Includes bass and treble 
controls plus a left and right 5 band graphic equaliser. Other 
features include effect return panning, P.P.I. overload 
indicators and stereo headphone monitoring. Ideal for 
disco's with 2 stereo disc inputs with cross fade. A high 
quality 12 channel mixer for the professional enthusiast.

SPECIFICATIONS
Inputs:12 x Mic 46dB at 47k ohm

12 x Line 20dB at 20k ohm12 x Phono 52dB at 50k ohms (approx 2mV at 1 kHz)
Effect Return 20dB at 50k ohm

Ouputs:
PGM Out OdB at 10k
F/B Out OdBat 10k ohm
Effect Send OdB at 10k ohmRec. Out 4dBat10kohm
Headphones +10dB at 600 ohm (100 - 1 k ohm)

Equaliser (Channel): Bass • l2dB(i00Hz). Treble < 12dB(10kHz)
Equaliser (Master): 100/330/1 k/3 3k/10kHz, (5 band stereo)+ 12dB
Frequency Response: 20 - 20kHz (+ 1dB. 3dB)
S/N Ratio (IHF-A): l20dB
T.H.D.: 0 15% at 1kHz
Peak Indicators: 12 x LED
Power Supply: 240V AC 50HzPower Consumption; 8WDimensions: 662(W) x 356(D) x 105(H)mm
Weight: 8kg
RRP $999 OUR PRICE $899

10W RMS SPEAKERS
Including boxes" A1 this price you 
can aftord to pul .1 set ot speaker, in 
every room’
Dimensions H 4/*•« W ?4‘> x I) . Winm

Cat C1200? Per Pair $59.50

PHILIPS SPEAKERS
Hopefully, we should have Philips 

speakers back in stock by the time 
you read this." -Rod
Cat C12030 AD01610 18 $12.95
Cat C12040 AD02160 SQ8 $34.95
Cat C12045 AD70620M8 $49.00
Cal C12050 AD 12550 W8 $79.00 

(or Philips equivalent supplied)

WHY YOU SHOULD BUY A “ROD IRVING ELECTRONICS” 
SERIES 5000 POWER AMPLIFIER. ..

• 1 % Metal Film resistors are used where possible
• Alumimium case as per the original article
• All components are top quality
• Over 1000 of these kits now sold.
• Super Finish front panel supplied at no extra cost.
Please note that the "Superb Quality" Heatsink for the
Power Amplifier was designed and developed by
ROD IRVING ELECTRONICS and is being supplied to other kit
suppliers.
SPECIFICATIONS: 150 W RMS into 4 ohms
POWER AMPLIFIER: 100W RMS into 8 ohms (* 55V Supply) 
FREQUENCY RESPONSE: 8Hz to 20Hz +0 0 4 dB 2 8Hz to 65KHz *0 3dB NOTE These figures are determined solely by passive filters 
INPUT SENSITIVITY: 1 V RMS for 100W ouput
HUM: 100 dB below full output (flat)
NOISE: 116 dB below full output (flat. 20KHz bandwidth)2nd HARMONIC DISTORTION: 0 001% at 1 KHz (0 0007% on Prototypes) 
at 100W ouput using a • 56V SUPPLY rated at 4A continues -0 0003% for all 
frequencies less than 10KHz and all powers below clippingTOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion
INTERMODULATION DISTORTION: 0 003% at 100W (50Hz and 7KHz 
mixed 4 1).STABILITY: Unconditional
Cat K44771 Will be $359, limited stock available at $319

Assembled and tested $525 
packing and post $10

PREAMPLIFIER
THE ADVANTAGES OF BUYING A

“ROD IRVING ELECTRONICS" SERIES 5000 
PREAMPLIFIER KIT ARE....

• 1% Metal Film Resistors are supplied
• 14 Metres of Low Capacitance Shielded Cable are supplied 

(a bit extra in case of mistakes)
• English "Lorlin" switches ae supplied (no substitutes here.)
• Specially imported black anodised aluminium knobs.
Available Assembled and Tested. (We believe that dollar for 
dollar there is not a commercial unit available that sounds as 
good!)
SPECIFICATIONS:FREQUENCY RESPONSE: High-level input 15Hz 130KHz. -0 IdB 
Low-Level input-conforms to RIAA equalisation ♦ 0 2dBDISTORTION: 1 KHz 0 003% on all inputs (limit of resolution on measuring 
equipment due to noise limitation)S/N NOISE: High-Level input, master full, with respect to 300mV input signal at 
full output (1 2V)-92dB flat .lOOdB A-weighted. MM input, master full, with 
respect to full output (1 2V) at 5 mV input 50ohms source resistance connected 
•86dB flaV92dB A-weighted MC input, master full, with respect to full output 
(1 2V) and 200uV input signal 7ldB flat 75dB A-weighted
Cat. K44791 Will be $289, limited stock availble at $269

Assembled and tested $599 
packing and postage $10

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: 28 Bands from 31 5Hz to 16KHz
NOISE: <0.008mV, sliders at 0, gain at 0( 103dB0)
20KHz BANDWIDTH DISTORTION: 0 007% at 300mV signal, 
sliders at 0, gain at 0, maximum 0.01 %, sliders at minimum.
FREQUENCY RESPONSE: 12Hz~105KHz, +0. 1dB. all
controls flat.
BOOST AND CUT: 14dB
Cat. K44590 1 Unit ... $199

2 Units ... $394 
packing and postage $10

SERIES 4000
SPEAKERS

8 Speakers On S295
8 Speakers with Crossovers $499
Speaker Boxes (assembled with grill

and speaker cutout) $325
Crossover Kits S199
Complete kit of parts (speakers, 

crossovers, screws, innerband 
boxes.) $799

Assembled, tested and ready to
hook up to your system $895

Errors and Ommissions Excepted



COMPUTER CHESS! 
by SciSys.

ScISys computer chess games 
are endorsed by Garry Kasparov, 
world's highest rated chess player, 
and are available from 
Rod Irving Electronics!

NEW PHONE PLUGS
& SOCKETS
We hear on the grapevine that all 
future installation will use the 
U.S.A type of plug and sockets for 
communication lines

ELECTRONIC CHESS 
MK10
• Streamline design tabletop chess
• New 8 level program from 

beginners to experts
• Ideal teacher or strong opponent
• Turn on/off any time One year memory
• 1.000 hours play with 3AA 

batteries
• Optional mains adaptor available
• Take back moves, verify, solve 

problems to mate in 3 and beyond.
• Player vs player mode, thinks on 

opponents time, built in openinq library
• Beginner to expert. Estimated 

1.500 Elo.
MK10 offers so much for so little!

TURBO 16K
This brand new chess computer 
sets new standards in user 
convenience, and beats 92% of all 
chess players with its powerful 
16K program.
Features:
Instant response
•Solves mate in 10 moves 
•Internal clock with 2 LCD displays 
•Displays moves considered 
•Thinks in opponent s time 
•Takes back
• 17 Levels
•2 Year memory
•Mains adaptor socket
Cat. C30010 $295

DELUXE 5v4 DISK 
STORAGE UNIT 
Features...
• Clear smoked plastic lid
• Diskette fan display system 

elevates the disks for easy 
identification and access

• Lockable lid (2 keys supplied)
• High impact plastic base 
• 45 diskette capacity
Cat 06050 $49.50

MODEM PHONE
Check the features and the value 
for money of this stylish new 
modem phone...

Auto/Manual Answer. Manual 
Originate, Auto Disconnect 
Speaker Phone with Built-in 
Amplifier for Detecting Busy 
Signal during communication 
Carrier Detect Indication 
20 Memories (each with 18 Digits 
Capacity) for Auto-dialing.
BELL 103 CCITT V21 
Compatible 
300 BPS Full Duplex. 
Last Number Redial 
Pushbutton Keyboard.
Volume High or Low Control 
"In-use" Dialing Indicator.

Cat. X19105 only $174 
(Not Telecom approved)

5V4” floppy disk 
SPECIALS!

Cat Y16022

• Cream colour cable
Cat Y16026

TELEPHONE ADAPTOR
• Australian plug to U S socket • Length 10cm

$7.95

$6.95

$16.95Cat. C16020DataLife

MINI DISK STORAGE BOX 
Holds up to 30 x 51/4" diskettes.

TELEPHONE CURL CORD
• U.S. plug to U.S. plug
• Replacement hand set cord• Length 4.5 metres
• Colours: cream, dark brown

1 Worlds most compact sensor 
chess

1 Ideal teacher or strong opponent
1 Turn on/off anytime It remembers 
positions for up to one year 
Plays for over 6 months on 3AA batteries

' Knows all the rules and will not 
accept illegal moves
Low cost 4 powerful skill levels 
Estimated 1,400 Elo

XIDEX
S/S D/D 
Cat C12401
D/S D/D 
Cat C12410

1-9 
$31.00

10+
$29.00

$38.95 $36.50

VERBATIM DATALIFE

RS232 MINI PATCH BOX
• Interface RS232 devices
• With male to female 25 pm inputs 
• 25 leads with tinned end supplied 
• Complete with instructions

RITRON MULTI
PURPOSE MODEM
Our New RITRON Multi Purpose 
Modem has arrived and has all the 
standards you require
Just check the Ritron's features
• CCITT V21 300 Buad Full duplex
• CCITT V23 1200/75
• Bell 103 300 Full duplex
• Bell 202 1200 Half duplex
• Auto answer, auto disconnect
Telecom Approval No C84/37/1134

$379

Cat C30000

S/D D/D S 
Cat. C12501
D/D D/D S 
Cat. C12504

$27.95

$39.95

$26.95

$37.95

VERBATIM VALULIFE

$25.95

$99

Cat. C12425

S/D D/D * 
Cat. C12421 
D/D D/D Í

$24.95

$31 95

$22.95

$29.95

Cat X15654

COMPANION 11 W 
ScISys No.1 selling full size 
computer!
• Very strong chess program
• 9 levels with special zero level for 

beginners
• Ideal teacher or formidable 

opponent
• Turn on/off anytime one year memory
• 6 months play on 3AA batteries or 

optional mams adapter available
• Take back moves, verify, solve 

problems to mate in 4 and beyond
• Player vs player mode, thinks on 

opponent time, built in opening 
library and strong end game

• Beginner through club player to 
expert Estimated 1,650 Elo

3V2” XIDEX DISKETTES!
Yes, that's right, we now have 'hard 
to get' 3^/2'' diskettes'
Cat. C12600 S/S box of 10 $65.95
Cat C12602 D/S box of 10 $89.95

RS232C NULL MODEM 
ADAPTOR
• Male to female connections
• Pins 2 and 2 reversed
• All 25 pins connected

1200/75 BAUD RATE/BIT 
CONVERTER
For computers not capable of split 
baud rates Buffers characters at 
1200 and converts to 75 baud
Cat X19105 $99

MAINS MUFFLER
Sudden mains distrubances can 
seriously affect your computer 
equipment, and stored data Why 
risk it when you can have a Mains 
Muffler, particularly when the cost of 
one failure is likely to be greater than 
the purchase price! So Vanish these 
dangerous clicks and Voltage 
spikes forever with the Mams Muffler
Specifications:
Maximum total load

1000w4 AMP250v 50Hz 
First Stage- Single PI Section 
Attenuation 150KHz-40dB

500 KHz - 65dB 
10KHz-80dB Second Stage- Dual T Section 

Attenuation 150KHz ■ 20dB
500 KHz - 60dB 

10KHz- 70dB VDR Transient Suppression 
Surge capacity 2000 AMP 8x20 uS

.50

^9
IC SPECIALS!

1-9 10+ 100 +4116 $180 $1 70 $1.604164 $1 95 $1 75 $1 702716 $5 90 $5.50 $5.502732 $525 $4 95 $4.502764 $625 $595 $5.0027128 $7 00 $6 50 $6.256116 $2.50 $225 $1.9541256 $7 00 $6 50 $6 006264 $700 $6.50 $6 00
MSM5832 BACK IN STOCK!
1-9 1(
$12.50 11.
NEW IC’s 1-9 10 +
MCS2400 $ 4.90 $ 4.75
41256 $ 9.00 S 8.00
27128 $ 7.00 $ 6.50
74LS169 $ 2.50 $ 2.40
AY-3-1050 $12.50 $11.95
WD2791 $69.00 $67.00
WD2793 $69.00 $67.00
WD2795 $69.00 $67.00
WD2797 S69.00 $67.00
LM11CN S 2.95 $ 2.75
LM1871 $ 5.95 $ 5.75
LM1872 S 5.95 $ 5.75
Z80ADART $13.50 $12.95
LM338K $10.60 S 9.50
AMI53530 $24.95 $23.95
AM7910 $49.50 $45.00
(World Modem Chip)
UPC 1031 $19.50
R F Module
57716 $64.95 $59.95
27256 $69.00 $59.00

Cat $249

IC SPECIALS!
8000 SERIES

1-9 10 +8085 4 50 3 508212 1 50 1 408216 1.50 1 408226 1.70 1 508243 4 50 3.908251 390 3 508253 3 50 3308255 290 2.508257 350 3.108259 350 3.108279 3 50 3 102532 7 50 6 902764 5.50 5 1027128 7 50 6 901488 55 451489 55 45

Cat Xi5658

S,

Cat H10095

5V4” DISK STORAGE
Efficient and practical Protect your 
disks from being damaged or lost!
Features...
• Smoked plastic cover

S19.95

: Rod Irving r No I for penphe^¡^
Cat C30004 $199

$12.50
$14.95

Cat
Cat

Y16010 5 metre
Y16012 10 metre

TELECOMMUNICATION 
EXTENSION LEADS

RS232 GENDER 
CHANGERS
• Saves modifying or replacing 
non-mating RS232 cables by 
changing from male to female to male 
• All 25 pins wired straight through

IC STORAGE CASE
Electro static charge proof plastic 
IC case with conductive sponge 
Dimensions: 75 x 130 x 19mm

3 IN T GAMES
CHESS, TIC TAC TOE, AND 
CHECKERS!
CHESS: 8 levels, solves up to mate in 4 moves
TIC TAC TOE: 4 levels of skill, big 
easy to use pieces, quick response, take back facility
CHECKERS: 8 levels of skill, take back facility
Perfect for the whole family!

COMPUTER CASSETTES
Quality 20 minute tapes 
Cat D11141

$5.95

Cat C30008 $149

EXPRESS16K
Instant response hand held chess 
computer.
• Instant response - uses 

opponents thinking time to prepare 
instant replies to several alternative opponent moves

• Strong program beats 90% of all 
chess players (estimated 
SciSys-Elo 1800.)

• Automatic Display Move function
• Extra flat. High-value metallic finish.
• Fast 8 MHz 16Kchip.
• 17 playing levels 1 beginner.

8 casuals. 6 club, 2 special 
(analysis and problem to Mate in 
ten moves)

• Very long battery life. 1000 hours 
playing, one year memory

Cat C30006 $199

• Lockable (2 keys supplied)
• High impact ABS plastic base
• Dividers/spacers 
Cat C16020

$19.95 4
Male to Male
Cat X15650

100 + 
$1.20

10+
$1.40

1-9
$1.50

$29.50

TELEPHONE 
EXTENSION CABLE UNIT 
Allows 15 metres of telephone 
extension cable to be neatly wound 
into a protable storage container 
The reel sits on a squared off base 
and the reel has a handle to wind 
cable back on to it after use No 
tangles ■ no mess' Ideal for the 
workshop around the house office

QUALITY SWITCH MODE 
POWER SUPPLY FOR 
APPLES
INPUT: AC 240V
OUTPUT: DC * 5V 5A+12V.4A

UV EPROM ERASER
Erase your EPROMs quickly and 
safely This unit is the cost effective solution to your problems It will 
erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes (less for less chips).Features include
• Erase up to 9 chips at a time
• Chip drawer has conductive foam pad
• Mains powered
• High UV intensity at chip surface 

ensures EPROMs are thoroughly erased
• Engineered to prevent UV 

exposure
• Dimensions 217 x 80 x 68mm

pool etc
Cat Y16013 $24.95

TELECOMMUNICATION 
PLUG TO 2 SOCKETS.
Ideal for modem connections
Cat. Y16014 $12.95

Female to Female
Cat X15652 $19.95

RS232 MINI TESTER
Male to female connections All pin wired straight through 
Dual colour LED indicates activity and direction on 7 lines 
No batteries or power required T D Transmit Data 

D S R Data Set Ready 
R D Receive Data C D Carrier Detect 
R T S Request to Send 
D T R Data Terminal Ready C T S Clear to Send
Cat X15656 $39.95

JOYSTICK FOR IBM
Features Selectable "Spring 
centenng "or free floating" Electrical trim adjustments on both axis 
360 degree cursor control
Cat C14205 $39.95

Cat. X14950 $99.50

12V 5A
$139

DC 5V 5A
Cat X11095

130W IBM COMPATIBLE 
SWITCH MODE POWER 
SUPPLY
DC output: +5/13A,-5V/0.5A

+ 12V/4 5A-12V/0 5AAC input: 240V AC + 15% 1 5A 
47Hz ■ 63Hz

APPLE JOYSTICKS
Ideal for games or word processing 
Fits most 6502 "compatible''

Cat X11096 $239
computers 
Cat. Cl4200 $29.95

COMPUROBOT
Simply key in a list of commands to 
the amazing Compurobot and watch 
him go about performing even your 
most complex manuevers - up to 48 
steps! Forward, backward, left/right 
turn, left/right curve, robot noises, 
flashing lights and a multi speed gearbox'
Cal. $49.50



APPLE* COMPATIBLE 
SLIMLINE DISK DRIVE Japanese Chinon mechanism 
Normally $225 This month $195 ('Apple is a registered trade mark )

ADDON HARDDISK

$24.95Cat P19011
Parallel centronics to centronics 2m

$29.95Cat P19013
$79.50Cat K12010

READY MADE CABLES
Serial to serial. 2 m^^ramrners

KEYBOARDS• For Apple
• 42 single key BASIC command
• One chip custom design encoder
• Made by ALPS hie time,10 million operations
• Dimension L340xWl 10xH42mm

DRIVE FOR IBMIncludes disk controller card
Available and installed free only at
our city store 
Cat X20010 
10 M Byte
20 M Byte

$1,195
$1,350

THE *C’PROGRAMMER'S 
HANDBOOKThis handbook is an introduction 
and a reference to the C programming 
language, both for beginning and 
experienced programmers C is a 
general purpose language featuring economy of expression, and modem 
flow control and data structures 
Concise structure and fast execution 
make C the ideal language for 
applications and system-level

INSIDE CP/MA Guide for users and programmers 
with CP/M-86 and MP/M2. by David 
Cortesi.
This book is both a guide and a 
reference manual for CP/M. an 
operating system for small computers 
The book has two sections. The 
Tutorial presents the basics of the management, use. and programming 
of a small computer and CP/M. In the 
Reference. CP/M information is 
organised for quick access by
programmers and users

programming.

¿gVALUE’-

MITSUBISHI DISK 
DRIVES
MF353 (3W DRIVE)Double sided, double density.
1 M/Byte unformatted. 80 track per 
side.
Cat, C11953 S280

3 '/2" Standard size disk drive 
Single sided, double density
Cat C11921 $225
M2896-63Slimline 8" Disk Drive. Double sided 
Density No AC power required 3ms 
track to track, 1 6 Mbytes 
unformatted. 77 track side 10s/su10 
bit soft error rate
Cat C11916 $550
Case & Power Supply to suit
Cat X11022 $159
M4854Slimline 51/4" disk drive Double 
sided, double density, 96 track/inch. 
9621 bit/inch, 1 6Mbyte unformatted 
3ms track to track access, 77 track/ 
side.
Cat C11904 $350
Case & Power Supply to suit
Cat X11011 $109
M4853Slimline 5'/4 disk drive. Double 
sided, double density. 1 Mbyte 
unformatted, 3ms track to track. 80 
track/side. 5922 bits/inch
Cat C11903 $260
M4851 ,Slimline 51/4" disk drive Double 
sided, double density 500K 
unformatted. 40 track/side Steel 
band drive system
Cat C11901 $199

KEYBOARD AND CASEA stylistic low profile case to give 
your system the professional look it 
deserves Comes with an attached 
encoded, parallel output keyboard 
and provisions for 2 x 5 V4 slimline 
disk drives
Cat Xi 1080 $249

"IBM AT STYLE”
COMPUTER CASINGOur latest computer casing, featunng 
security key switch. 8 slots, and 
mounting accessories etc
Dimensions 490(W)x145(H)x400(D)
Cat X11091 $139

"IBM PC TYPE” 
COMPUTER CASINGGive your kit computer a totally 
professional appearance with one of 
these IBM type casings, includes 
room for 2 5 ’/4 inch disk drives, 
connection ports and mounting 
accessories etc
Dimensions 490 x 390 x 140mm 
Cat X11090 $119

SOLDER CENTRONICS 
PLUGS
Cat P12210 only $4.50

For Apple
45 built in function keys, BASIC 
and CP/M command
45 user defined keysBuilt-in shift lock
Made by ALPS, life time 
10 million operations 
Dimension L340x W130x H42mm

Cat K12012

??íeriphera,s.at-$27.50

Rod

NEW TTL MONITORS Fantastic resolution! Enjoy a crisp, 
sharp image with these new Ritron 
TTL monitors' IBM' compatible, 
green display, swivel and tilt baseAPPLE COMPATIBLE 

CARDS!
PRINTER CARD■ Grappler" style card allows hi
resolution screen dumps to your 
Epson compatible printers Fully 
functioned tor flexible flow of output
Cat X17029 $89
80 COLUMN CARDIdeal for use with CP/M Your 
computer becomes capable of 
upper and lower case, with a full 
width screen of 80 characters If you 
want to run Wordstar, or any good 
wordprocessing software, get this 
card.

Cat X14510

MITSUBISHI MONITORS

Cat X17019 $85

Green Cat X14514
Amber Cat X14516

$265

$199
$209

P A L. COLOUR CARDGet some colour into your games 
Use your Apple or compatible on the 
second television Has both UHF 
and composite video outputs Fully 
adjustable so you can fine tune it for
a crisp clean image 
Cat X17025 $95
SUPER SERIAL CARDNo card does it better Want to hook 
in to bulletin boards or mainframes9 
Turn your computer into a dumb 
terminal That s right' This serial 
card comes complete with software 
Cat X17035 S129
SPEECH CARDSimple to use. software controlled 
speech synthesiser kit Complete 
with demonstration programs and 
text to speech software Impress 
your friends with your talking Apple'
Cat X17009 $69
MUSIC CARDThree channel synthesiser can 
create a single polyphonic output or 
three monophonic outputs Control 
of pitch and volume is possible Up 
to three cards can be used at the one 
time Complete with demonstration 
software
Cat X17011 $99
RGB CARDTrue high definition colour for your
Apple or compatible 
Cat X17039 $79

IBM COMPATIBLE CARDS
MULTIFUNCTION CARD (384K RAM) Parallel, serial and game port Plus battery backup clock
Cat X18013 $429
DISK CONTROLLER CARDControls 2 slimline drives
Cat X18005 $149
HIGH RESOLUTION 
MONOCHROME GRAPHICS CARD Give your IBM real graphics capability
Cat X18007 $249
512K RAM CARD (Includes RAM)
Cat X18015 $399

PHOENIX 5Suits Apple, Commodore, even your 
VCR'
• Pal and R.G B
•Normal Resolution
• 13" CRT Dot Pitch 0 65mm
•Horiz Resol 320 TV lines
•Vert Resol 560 TV lines
•Display Characters 1.000

Ch (40x25)
• 16 Colours (Pal)•Green text display
Cat X14522

PHOENIX 4

$499

•High Resolution
• 13'' CRT Dot Pitch 0.31mm
•Horiz Resolution 720 dots
•Vert Resolution 240 TV Lines
•Display Characters 2000

Ch (80 x 25)
•8 Display colours and intensity
•Green text display

$99.00

COMPUTER AND DISK 
DRIVE CASES AND 
POWER SUPPLIES 
5V4” DRIVES
1 x 51Z4” Slimline Drive Case 
X11001 Bare Case $49
X11011 Case and Pwr Supply $109 
2 x 5V4” Slimline Drive Case 
X11002 Bare Case $69
X11012 Case & Pwr Supply $149 
1 x 5I/4" Standard Drive Case 
X11003 Bare Case $45
X11013 Case & Pwr Supply $109 
2 x SVa" Standard Drive Case 
X11004 Bare Case $59
X11014 Case & Pwr Supply $149 
8” DRIVES
1x 8” Standard or 2 x 8” Slimline, 
and computer Case (BB1)
X11006 Bare Case $99
X11016 Case & Pwr Supply $399 
2 x 8” Slimline Drives and 
Computer Case 
(BB1 and BB2 etc)
X11007 Bare Case $145
X11017 Case & Pwr Supply $399
1 x 8" Slimline Drive Case
X11020 Bare Case $95
X11022 Case & Pwr Supply $159 
Dual 8" Slimline Drive Case X11025 Bare Case $99
X11026 Case & Pwr Supply $275

IBM*
COMPATIBLES 

from $1,495!
180 CPS PRINTER!
KAITEC KA1180 EX Standard 80 column Dot Matrix 
Printer. High quality printing by 
NLQ mode. 3K Buffer High-speed, 
low-energy consumption 9 wire 
dot head allows 180 characters 
per second.
Logic seeking printing or incremental 
printing with high response, stepping 
motor Use of fan-fold, roll or 
cut-sheet paper is possible with 
adjustable sprocket pm feed and 
friction feed Both fixed and 
proportional character pitches are 
available Emphasized and double 
print modes are possible 9 graphic 
modes are available 8 language 
international character font 
internalized
SPECIFICATIONS:
Printing Type: Impact Dot 
Matrix
Maximum Printing Range: 203mm 
Print Types: ASCII 96 Others 7 
language
Character Format: Character 
Mode Standard 9x9 dots
NLQ 18 x 20 dots Graphic Mode Printer Modes: a) Fixed pitch mode 
(b) Proportional pitch mode 
Character Size: 2 42(H)x 1 99(W) 
Printing Speed 180 Character 
per sec (pica)
Paper Feed Method: (a) Adjustable 
sprocket pin feed paper width 4-10 
inch (pull through) (b) Friction feed 
paper width 4-8 5 inch
Interface: Parallel interlace 8-bit 
parallel (Conforms to Centronics)

$799Cat X14520

Only $499Cat C20020

BX RANGE OF PRINTERS!
RITRON 2Stylish swivel base monitor, 
available in amber or green

RITRON 1Our most popular model in a steel 
cabinet to minimise RFI 
interference
Green Cat X14500 Save $30 $169
Amber Cat X14502 Save $30 $179

XIDEX PRECISION 
SCREENHeadaches, fatigue and tired eyes 
are a common complaint from users 
of CRT s But studies have reported 
that the use of the Xidex Precision 
Screen, actually increases 
efteciency 20% while relieving eye 
strain, headaches and general 
fatigue 
Available in two sizes
77« x101Z2" Cat X99997 $49.95 
8^ x1 T Cat X99999 $49.95

SWIVEL BASEMake life easier with these quality 
swivel and tilt bases, complete with 
rubber fittings'
Cat D11100 $29.50

Green
Amber

Cat
Cat

X14500 $215
X14500 $219

BX 100
BX 130
BX 130W(15")

COMPUTER LEADS
We have a wide range of computer 
leads available, all at very reasonable prices!

$370 
S440 
$595

PRINTER RIBBONSCP80. BX80 DP80. BX100, MB100
$9.90

APPLE:• Apple II. Ile. II + . with parallel 
interface card

• Dual 10 pin (20 contacts) 
connector to Centronics 36 pin plug

• Length 2 4 metres
Cat P19025 S24.95

IBM• IBM PC. XT. and look alikes with 
25 pin "D" plug on computer end 
to Centronics 36 pm plug on 
printer end

• Length 2.1 metres
Cat P19029 $34.95

TANDY• For models II/12/16/16B/2000 
with dual 17 pin female on 
computer end to Centronics 36 pin 
plug on printer end (Equivalent to 
26-1323)

•Length 2 4 metres
Cat P19027 $29.95

For models I/III/4/4P. with 34 pm 
edge connector on computer end 
to Centronics 36 pm plug on the pnnter end (Equivalent to 26-1401 )

•Length 2 4 metres 
Cat P19028 $32.50

COMPUTER PAPERTop quality at a very affordable price ' 
Blank 11 x 9'/2". 2.000 sheet 
quality 60 gsm bond paper
Cat C21001 $34.50

MINI JUMPERS• Contact terminal Phospor bronze
• Material P B T 94V-0
• Gold plated
Qty Cat No Price
10 P12053 $ 2.95
25 P12055 S 4.95100 P12057 $21.95

Incredible deals to suit everyone 
including our special package 
deals!
256K RAM: Colour Graphics. Disk 
Controller Card. 1 parallel port. 
2 disk dnves and 3 months 
warranty only $1.495
640K RAM: Colour graphics. Multifunction Card. Disk Controller 
Card. 2 serial and 1 parallel ports.
2 disk drives and 3 months warranty 

only $2,100
256K PACKAGE DEAL: Includes Colour Graphics Card, Multifunction 
Card, Disk Controller Card, 2 serial 
and 1 parallel ports A 120 C P S 
printer and a monochrome monitor 
and 3 months warranty1 only $2,400
640K PACKAGE DEAL Includes Colour Graphics Card, Multifunction 
Card. Disk Controller Card. 2 serial 
and 1 parallel ports. A 120C P S. 
printer, a monochrome monitor and 
3 months warranty' only $2,500 
■ IBM is a registered trademark

ROD IRVING ELECTRONICS
425 High Street. NORTHCOTE. 3070 
VICTORIA. AUSTRALIA
Phone (03) 489 8866
48 A Beckett St. MELBOURNE. 3000
VICTORIA. AUSTRALIA
Ph (03) 663 6151
Mail Order and correspondance
P.O. Box 620. CLAYTON 3168
TELEX AA 151938

MAIL ORDER HOTUNE 
(031 543 7877 

R lines)
POSTAGE RATES
$1-$9.99.......................$2.00
$10-$24.99 ..................  $3.00
$25-$49.99 ..................  $4.00
$50-199.99 ..................  $5.00$100-199.......................$7.50
$200-$499 .................... $10.00
$500 plus .................... $12.50
This is for basic postage only. Comet 
Road freight, bulky and fragile items 
will be charged at different rates. 
Certified Post for orders over 
$100 included "free"! 
Registered Post for orders over 
$200 included "free"!
All sales tax exempt orders and 
wholesale inquiries to RITRONICS 
WHOLESALE. 56 Renver Rd.. Clayton. 
Phone (03) 543 2166

Errors and Omissions Excepted



Get rid of your secretary ...

Toshiba’s T11OO 
sits comfortably 
on your lap
For anyone still under the impression that portable lap-top computers are 
little more than toys, the new Toshiba T1100 should be a real 
eye-opener. Functionally it’s near enough to a portable equivalent to the 
IBM-PC, crammed into a case only 310 x 316 x 66mm — and able to 
operate for up to eight hours from its internal rechargeable batteries.

by JIM ROWE
Lap-top portable computers have 

been available for a couple of years 
now, and have sold in reasonable num
bers. They’ve been popular with jour
nalists as portable word processors, and 
also with gad-about executives, who 
found that they could use them for 
“homework” on business trips. At least 
this was the theory.

In practice, I wouldn’t be at all sur
prised if many of those early lap-top 
portables are now quietly gathering dust 
in cupboards, because they weren’t ac
tually capable of much serious use. 
With painfully small display screens, 
limited memory and generally rather 
crude tape cassette storage for files, 
they were really little more than execu
tive toys. If you wanted a serious per
sonal computer, you had to go for a 
“solid” desktop model taking up most 
of a desk and powered from the mains.

But things are now changing. Lap
tops are rapidly coming of age, and 
have now reached the point where you 
can have serious computing power and 
portability in the one machine.

The Toshiba T1100 is an example of 
this new breed of lap-tops, and a very 
impressive example it is. With an 8/16- 
bit CPU, 256K bytes of inbuilt RAM 
(expandable to 512K) and an inbuilt mi
crofloppy disk drive taking 720K byte Toshiba’s H100 lap-top computer — a portable equivalent to the IBM PC.
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Despite compromises, the keyboard is of professional quality and pleasant to use.
double-sided double density disks, it of
fers more computing power than most 
desktop machines — plus a very high 
level of compatibility with the industry 
reference IBM-PC.

Display screen
Instead of the cramped 1-line or 4- 

line displays of earlier lap-tops, the 
THOO features a large swing-up LCD 
screen with an active area measuring 
223 x 97mm. This displays exactly the 
same amount of data as the monitor 
screen of the IBM-PC and many other 
desktop machines — 25 lines of 80 
characters. It has the same graphics 
resolution too: 640 x 200 pixels, al
though they’re all in LCD-grey rather 
than colour.

As an alternative to the inbuilt LCD 
screen, the T1100 will also operate with 
a normal external monochrome or co
lour video monitor (either composite or 
RGB). Not that you’d want to lug such 
a monitor along with you on the plane, 
of course, but it does allow you to get a 
full colour display when you’re back at 
the desk.

Along with the LCD screen, the 
T1100 provides a keyboard with 83 keys 
— the same number as the IBM-PC, 
and although there are differences the 
two are functionally very close.

The T1100 also provides an inbuilt 
Centronics-type parallel printer port, 
with a 25-pin D-type connector pin
compatible with that on the IBM-PC.

In short, then, the T1100 offers virtu
ally everything you get with the base 
level IBM-PC — plus the fact that it is 
portable and can run for up to eight 
hours from inbuilt NiCd batteries. Back 

at the desk, you charge the batteries via 
an 18V/600mA plugpack power adaptor, 
which can also run the computer as a 
desktop unit when the batteries are 
charged.

All this in a trim and compact pack
age measuring only 310 x 306 x 65 mm, 
and weighing about 4kg — less than all 
but the lightest and most flimsy portable 
typewriters!

So it’s a powerful little package, and 
anything but a toy. In fact I can well 
imagine people buying it in preference 
to full size desktop models like the 
IBM-PC, not because they want to take 
it on their travels, but simply because of 
its neatness and compact elegance. 
Even as a desktop it will have consider
able appeal — especially if you don’t 
want to expand it dramatically.

Expansion
Needless to say, in the TllOO’s com

pact little case there just isn’t space for 
the usual row of “expansion slots” be
loved of committed computer freaks. 
But the machine is still capable of quite 
a deal of expansion — probably quite 
enough for the majority of professional 
and business users.

For example, there’s a 37-way D-type 
connector at the back to plug in a sec
ond disk drive, and Toshiba provides a 
choice of two add-on drives. There’s an
other 31^ inch microdrive to add a sec
ond 720K bytes of storage, or a 51/4 inch 
minifloppy with the standard 360K bytes 
of storage if you want to be able to 
swap data and/or software with an IBM 
or more conventional IBM clone.

Interestingly enough, the add-on 3'/i 
inch drive has an inbuilt NiCd battery, 

like the THOO itself. So if you really 
need to, you can take the second drive 
away on your travels — or do your 
homework in comfort out on the patio, 
without having to search for an exten
sion cord! The 51/4 inch drive doesn’t 
offer this feature.

Of course the inbuilt Centronics-type 
printer port lets you hook up the THOO 
to a wide variety of standard printers. It 
worked quite happily with my TEC-Itoh 
F-10/40 daisywheel, for example.

Incredibly enough, the TllOO’s de
signers have allowed space inside its 
compact case for two further internal 
expansion options. There’s provision for 
an RS-232C serial communications 
adaptor, so you can hook it up to a 
telephone modem, a serial printer or 
some other serial format peripheral. 
The second option is a memory expan
sion card providing an additional 256K 
bytes of dynamic RAM.

By the way, these expansion options 
are quite independent of each other. 
You can fit either or both as you wish. 
The RS-232C port adaptor fits just in
side the rear of the case, which has a 
small break-out piece to allow access to 
the adaptor’s 9-pin D type connector.

So if you wish, the THOO can be ex
panded to a full-blown system with 
RGB colour monitor, 512K bytes of 
RAM, two disk drives with 1.44 Mega
bytes of storage, a printer of your 
choice and a communications modem. 
This is more powerful than most exist
ing IBM-PC systems in use, and quite 
sufficient for a lot of serious work.

Software
On the software side, as I mentioned
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Toshiba’s 
T1100
earlier, the T1100 offers a high order of 
compatibility with the IBM-PC. It runs 
with MS-DOS, and also seems to be 
able to run a majority of programs writ
ten for the IBM and its clones. This 
suggests that its BIOS routines are func
tionally very close to those in the IBM, 
making it about as close to the IBM as 
you can get.

I have been able to try out the sample 
machine with quite a few programs, ei
ther as supplied with the sample unit on 
3!^ inch micro disks or on 5J/4 inch 
disks which I know to run on my IBM. 
Just about all of them worked normally, 
including Flight Simulator — which 
often comes to grief on “compatible” 
machines, because it makes direct call 
to the the graphics hardware.

Wordstar and Multiplan seemed to 
work quite happily, as did Crosstalk — 
although I couldn’t try this out properly 
as the sample machine wasn’t fitted with 
the RS-232C port.

I tried booting up PC-DOS itself, 
using the external 5!/4 inch drive (the 
T1100 has a slider switch on the back 
which allows you to make the external 
drive the “A” drive, and the internal 
drive “B”, if you desire). Although it 
seemed to function quite normally 
handling programs and files on its own 
drive, it didn’t like trying to find files 
on disks in the microdrive — presum
ably the directory is formatted different
ly-

Similarly the IBM version of BASICA 
wouldn’t run, no doubt because this 
version is designed to graft itself onto

The external 5!4 inch minifloppy drive adds an extra 360K bytes of storage.

The T1100 features an in-built 3'/2 inch microfloppy disk drive.
the IBM’s ROM BASIC and the 
Toshiba doesn’t have any. But a pro
gram called BASICA that I found on 
one of the Tl 100’s microdisks did run 
some programs written on and for the 
IBM without any problems.

Even though this was called BASICA 
on the microdisk directory, presumably 
it is really a version of Microsoft’s sister 
product GW-BASIC, tailored for the 
T1100. Its file size on the disk is shown 
as 53440 bytes, which suggests the free 
standing RAM resident GW-BASIC 
rather than BASICA.

Not that these complications with the 
DOS and BASIC are of any real conse
quence, I hasten to add. Since the 
T1100 comes with its own version of 
MS-DOS and (ultimately) BASIC, and 
both seem to be able to cope directly 
with IBM software, it’s fairly easy to do 
almost anything most people are ever 
likely to want.
Using the T1100

Right then — so much for the basic 
hardware and software capabilities of 

the Toshiba T1100. But what’s it like to 
use?

Generally, very nice indeed, although 
it does have a few shortcomings. There 
are also a few things which are bound 
to irritate anyone like myself, used to 
using an IBM. I’ll go through these in 
approximate order of importance.

Probably the first thing that struck me 
when I fired up the sample T1100 was 
the modest contrast and visibility of the 
LCD screen, particularly in certain 
types of ambient lighting. After having 
used it for a few days now, I’m inclined 
to think this is probably the machine’s 
main shortcoming.

Being a passive display, the LCD 
panel is very dependent on the sur
rounding light level — without any am
bient light, there’s no display. So you 
must have a reasonable amount of light; 
yet at the same time you can’t have it 
coming from an angle such that it pro
duces annoying reflections from the 
front glass. Diffused light seems to be 
best, but here again if it’s too bright, 
you tend to get an annoying reflection 
of yourself.

Like all LCD displays the T1100 
screen has to be tilted at just the right 
angle for best contrast, too, producing a 
further element of complication.

Mind you, I’m not suggesting that the 
T1100 is any worse than any other ma
chine with an LCD display. At this 
stage of their development LCD dis
plays are rather more finicky and a little 
inferior to CRT screens in terms of 
readability. But they do have one big 
advantage, that of compactness and the 
ability to consume very little power. So 
if you want a truly portable machine 
like the T1100, an LCD screen is really 
the only choice.

In the case of the T1100, my reaction
is that despite the limitations of the
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LCD screen, it will still be found quite 
acceptable when the machine is used as 
a portable. But back at home base 
when it is used on the desk top, most 
people will find that a conventional 
CRT-type monochrome or colour moni
tor makes a very worthwhile addition.

By the way the T1100 does provide a 
control to adjust LCD contrast, and this 
does help in getting the best display.

One further point should be noted 
about the LCD screen. Unlike a CRT 
monitor, it can’t provide two levels of 
display contrast to correspond to the 
IBM’s “normal” and “enhanced” 
character display modes. The T1100 de
signers have apparantly elected to sub
stitute a flashing underline for the “en
hanced” mode, when the LCD screen is 
being used. This causes a further prob
lem with some software programs which 
happen to make extensive use of the en
hanced mode.

I discovered this initially with Word
star, which uses the enhanced mode for 
displaying all of your text. This means 
that on the Tl 100’s LCD screen, every 
single character of your text is displayed 
with a flashing underline. The problem 
is that Wordstar also uses a flashing un
derline as its cursor, so the “real” cur
sor tends to get lost in a forest of 
pseudo cursors. It can be quite irritat
ing.

Fortunately, when you switch the 
T1100 over for use with an external 
video monitor, it changes over to the 
usual “enhanced” display mode — so 
the problem disappears (another reason 
for using an external monitor when you 
are back at the desk).
Keyboard

The only other area in which the 
T1100 seems to have a few shortcom
ings concerns the keyboard. Basically, 
these seem to be the result of some 
inevitable compromises forced upon the 
Toshiba designers in achieving their 
goal of squeezing a keyboard of 83 keys 
into an area only 281 x 138 mm.

Like the IBM, the T1100 combines 
the cursor control keys with the numeric 
keypad. However, because of the space 
limitation these keys are no longer in 
the familiar and convenient square array 
to the right of the main QWERTY sec
tion. Instead they’re in two horizontal 
rows, above the number/punctuation 
row of the main section. The odd num
bered keys are in the top row, with the 
even keys below them.

I guess the designers had little choice 
about this, but it has made the numeric 
keypad as such virtually useless; you’re 
better off using the normal number 

keys. The cursor control keys are also 
considerably less convenient than on the 
IBM and similar machines, although 
you would probably get used to them if 
you were using the T1100 all the time.

The programmable function keys Fl- 
F10 are also in two horizontal rows 
above the main section of the keyboard, 
to the left. This is again not quite as 
convenient as having them in two verti
cal columns at the far left. There are 
also quite a few minor differences from 
the IBM keyboard, such as the double 
quote mark being in the shift position 
on the “2” key like a normal typewriter 
keyboard. But as before, if you’re using 
the T1100 all the time you’d no doubt 
adjust to these differences in short 
order. They are really quite minor 
points.

On the positive side, the keyboard 
seems quite positive in its action and is 
pleasant to use. The highly important 
(ENTER) key is better shaped and 
more conveniently placed than on the 
IBM, as are the two SHIFT keys. The 
(ALT) and (CAPS LOCK) keys are 
also one removed from the space bar at 
each end, making it rather less easy to 
hit them by mistake. The (NUM 
LOCK) key also has the word STOP 
engraved on its front, making it easier 
to remember its control function with 
MS-DOS.

So all in all, the pros and cons of the 
keyboard should balance out reasonably 
well, particularly if you’re going to use 
the T1100 by itself and not flit back and 
forth between it and another machine.

Conclusion
In summary, I have to say I am most 

impressed with the Toshiba T1100. It is 
a very professional machine, and is far 
more powerful than you’d normally ex
pect to find in something so compact. In 

The rear panel has ports for an external disk drive and printer plus sockets for RGB and 
composite video outputs.

fact it’s the nearest thing you’re likely 
to find to an IBM-PC, squeezed into a 
lap-top case and able to operate from 
batteries.

Whether you’re after a serious port
able PC, or just a serious desktop PC 
that takes up less space, it has to be a 
strong contender.

The review sample came from Dick 
Smith Electronics, who quoted a price 
of $2995 for the basic 256K machine 
complete with inbuilt 720K microdrive, 
power adaptor/charger, operating manu
als, MS-DOS system disk and two disks 
with “Access-4”, an integrated spread- 
sheet/desk manager package. This 
sounds very good value for money.

The add-on 720K 3-16 inch microdrive 
costs a further $899, while the alterna
tive 5-'/4 inch minifloppy drive costs 
$699. Both come complete with power 
adaptor and connection cable. The op
tional 256K RAM expansion board 
costs $649, and if you want the RS-232C 
communications adaptor this costs $165.

At the time of writing, the Tl 100’s 
version of BASIC is not yet available 
for sale, but is expected shortly. Other 
systems and applications software 
should also be coming along soon, and 
may well be available by the time this is 
published. It is also likely that a lot of 
the software becoming available on 3-16 
microdisks for the IBM model JX will 
run quite happily on the T1100, and 
suppliers like Dick Smith Electronics 
will no doubt be able to advise you re
garding specific programs.

For those readers who have somehow 
managed to get this far without becom
ing aware of Dick Smith Electronics (!), 
the company has stores in most cities 
and large towns. If there isn’t one near 
you, their head office address is PO 
Box 321, North Ryde 2113. The head 
office phone number is (92)888-3200 ®
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Salvaging 
damaged 
PC Boards
Most printed circuit boards will survive 
reasonable abuse during their useful life, 
repairs being mainly confined to the 
components mounted on them. However, they 
may be damaged in various ways and must 
be either salvaged or replaced.

by KINGSLEY HOWE

Ordering a new board may involve 
lengthy delivery delays, during which 
time, the owner is deprived of the use 
of the equipment. In such circum
stances, the costs may be considered 
excessive.

Boards can often be salvaged at a rea
sonable cost unless they are severely 
damaged. In this article, two ap
proaches are considered: (1.) re-assem- 
bly of the broken board and (2.), dupli
cation of the board by the repairer.
Removing the board

Before removing the board for ser
vice, examine both sides for cable con
nections. Draw an outline of the board 
first, then draw lines representing each 
cable. List the colour of the cable, and 
its use in the circuit; also, its point of 
connection at the other end (trans
former, switch etc).

You will need these listings in case 
you forget the exact location when re
assembling the board. Drawing the out
line of the components near to the cable 
connections will help locate the correct 
position from your diagram.
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You may find several cables with the 
same colouring. In this case, label the 
wiring with masking tape before remov
ing it from the board. Make sure the 
wording is listed against the correspond
ing line on your diagram.

Where a circuit board has a large 
number of connecting cables, and sev
eral hundred pads (such as a car radio
cassette), it will be practical to draw a 

layout such as the one described above. 
In this case, even the removal of one 
wire may make the original connection 
point difficult to locate.

About the only solution to this is to 
cut the cable using side cutters. Cut 
close to the board, leaving 3 or 4 mm of 
insulation still attached to the joint. 
This will enable positive identification 
amongst a mass of ‘look-alike’ pads. 
Where a colour has been used twice, 
cut one cable off at right angles, and 
the other at 45 degrees, so there is no 
confusion. Make sure that you match 
the ends before stripping and resolder
ing, otherwise the identity of the cable 
may be lost.

Work only on one wire at a time. On 
some units there may not be enough 
slack cable to enable rejoining, if the 
suggested 3-4mm is left on the board. 
You will then be forced to cut much 
closer to the surface, leaving only a 
small ‘ring’ of insulation remaining. 
Care must be exercised so as not to ac
cidentally remove this small ring, by 
dragging the board across the bench, or 
brushing it off.

One precaution to note with the sys
tem is to make sure that all the strands 
of short wire are removed from the cop
per pad before attaching the original 
cable. Should a pad lift from the sur
face, it may be fixed to the board by a 
drop of contact adhesive applied on the 
end of a toothpick. Further security 
may be obtained by a small dab on the 
component leads on the other side as 
well.

Some boards are more conveniently 
removed with the cables attached, dis
connecting the ends from transformers 
or sockets, etc. A diagram of the con
nections to the boards is still advisable 
(apart from the diagram of cut connec
tions), because in handling the board 
during the course of repair, one or sev
eral wires may break off.



A fairly practical method to reduce 
the likelihood of accidental fracture is 
to tape the cables to the board with 
masking tape. A break may still occur, 
but in this case the offending piece will 
be held in position and the broken end 
then points to its proper place.

Also, with the loose cables taped 
down, handling of the board becomes 
easier. Removal of the tape when re
pairs are effected should be done 
slowly.

The most convenient method of an
choring cables to the board is to feed 
the cables to the edge and tape them 
down firmly. Leave about one centi
metre or so of tape over the edge, then 
apply a similar length of tape to the 
other side, again allowing about a one 
centimetre overhang. The two adhesive 
surfaces should now be brought togeth
er, so as to form a ‘sandwich’, with the 
cable and board in the middle.

This relieves any strain on the joints 
caused by the cables swinging with mo
bile use or in places where there is con
stant vibration.

Whilst the adhesive will eventually 
dry out and become hard, this may take 
several years, and it is more likely that 
the board will require servicing well be
fore this occurs.

PVC based electrical tape is not suit
able for this purpose, as there is insuffi
cient adhesive coating. The best tape to 
use for this work is medical tape, which 
has a heavy woven cloth base and a 
very tacky white coating.
Hairline cracks

Hairline cracks can occur through 
shock loading on a board (eg. when the 
device is dropped) or when insufficient 
support causes deformation by heavy 
components. Cracks can also be made 
by excessive external pressure on board
mounted switches or pots, etc. The lat
ter are, in general, restricted to the 
locality of the said pressure point and 
are fairly easy to locate and rectify.

The other type (pre-assembly frac
ture) may take place if the board is bent 
during manufacture or transport. The 
latter are sometimes not visible and, in 
instances where a batch of several thou
sand boards is involved, quite a few 
may pass through unnoticed.

The hairline crack often does not be
come apparent until the board is fully 
assembled and tested. The most obvious 
way to find the fault is to apply pressure 
to the board by use of an insulated tool, 
such as a plastic rod. The fault may 
come and go as the board is flexed, or 
the circuit may cease to function entire
ly. Noting which area is the most sensi

tive to this treatment usually pinpoints 
the particular tracks. It is then merely a 
matter of bridging the fracture with wire 
links and plenty of solder.

Transport damage to a unit is the 
most noticeable form of physical abuse. 
The cabinet or metal housing may have 
dents on one face, or a corner may be 
pushed in. Sudden shocks from this sort 
of treatment may cause heavy compo
nents to pull right off the board, or 
cracks may occur when the housing dis
torts, straining the board with the 
change of shape.

In salvaging those boards it is impor
tant to firstly restore the original shape 
of the housing, such that the mounting 
holes in the board match those of the 
cabinet. Fitting a repaired board with
out doing this will apply undue pressure 
to the board and consequently a re-oc- 
curence of the fault condition. In some 
cases, enlargement of the holes may be 
the only solution.

A more subtle condition arises when a 
unit is dropped dead flat. No external 
damage is apparent, but the innards 
may have taken a severe jolt. Removal 
of the cover may reveal a loose trans
former, and various screws may have 
pulled away.

A safe bet in the above cases is to ex
amine the board close to the mounting 

Eclipse Computer Systems are proud to present their new range of 
Australian made and designed computers, ottering unparallelled 

performance In a desktop computer. Advances In design and technology 
meon that the ECS Computers can complete a task up to 7 times' faster 

than the older generation of computers:- Features which Include
• State of the Art Technology C.P.U. • Runs all popular operating systems

• High density floppy disc drive
• Up to 1Mb. polity checked RAM. on boord with no wait stotes.

The ECS computer was designed for those with applications where 
performance Is critical such as spreadsheets, word processing, occountlng, 

engineering ond program development.
SINGLE BOARD COMPUTER KITS ALSO AVAILABLE

"Based on the average of 4 Bench Tests the Eclipse Computers are 2.8 times taster than the new 
_____________________ IBM AT and 7.2 times faster than the IBM XT._____________________

542 Riversdale Road, Camberwell, Victoria 3124 Telephone: (03) 813 3447

posts. Often, these are rigid and inflex
ible; any sort of fracture near them 
should arouse suspicion.

Large capacitors, such as filter types, 
can exert enough stress on impact to 
cause hairline cracks. Grasp the capaci
tor body firmly then rock the compo
nent slightly. This may reveal a crack 
that is otherwise hidden underneath. 
Otherwise, the board may have to be 
removed and carefully examined.

Locating hairline cracks
Several methods are applicable in aid

ing crack detection in PCBs.
A slight flexing of the board when re

moved can show up the larger cracks, 
while lesser cracks may be seen when 
the board is held up to the light. It is 
preferable to use daylight as a source, 
holding the board in a vertical position, 
and then tilting it to and fro slightly to 
show the slight difference in colour be
tween the main (unaffected) base colour 
and the lighter shade exhibited by the 
crack.

The most difficult of all to find are 
the very fine fractures. Some of these 
are so slight that they are not visible, 
even with a good light and strong mag
nifier. Some of these may be confined 
to only one or two tracks, being very

Get the 
edge with

TOMORROW’S 
TECHNOLOGY TODAY.
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NEW
YEAR

SPECIAL

TOSHIBA Tl 100
Portable Computer

Sales tax 
V included

with 
Bonus Dotmatrix Printer 

worth $499 retail

MS DOS System Disk 
Power Adaptor and 

Manuals.
(R.R.P. $3695)

SAVE

$700!
Optional 
512K Upgrade Card . . . . . . . . . . . . $535
RS232C Card/Cable ...............$145
Carry Case . . . . . . . . . . . . . . . . . . . . . $49
5%" External Disk Drive. . . . . . . $690
Toshiba P1340 Printer . . . . . . . . . $945
ToshibaP1351 Printer .... $1575 
Toshiba P351 Printer. . . . . . . . $1775 

Sales tax 
included

COPISPEC PTY. LTD.
Bay Street, Port Melbourne 
Lonsdale Street, Melbourne 
PH: (03) 647 9111
Toshiba's main Victorian dealer

Salvaging 
damaged 
PC boards
localised. Flexing the board in this case 
will achieve nothing positive, as some of 
these do not penetrate the board, being 
confined to the surface only.

A more extreme and frustrating 
condition arises where only the copper 
track is fractured. The board has flexed 
in such a way that the copper has 
reached the elastic limit and parted at 
the weakest point. This does not imply 
that the narrow part of the track is the 
place to look. The particular track 
under these conditions may appear 
intact.

In some cases, the gap at the point of 
fracture will have closed physically, but 
not electrically. Even worse, the appli
cation of multimeter probes to a track 
in this condition to test continuity will 
read dead short. The current passing 
across the small point of contact is 
enough to operate the meter, but will 
not carry the load current to allow the 
circuit to function properly, if at all.

With plain copper tracks, the solution 
is to power up the circuit, provided it 
operates on low voltages or proper 
safety precautions have been observed, 
and the said board is rigidly fixed in 
place. Now take a hard “lead” pencil, 
such as a 2H or 3H type, and carefully 
run the tip over the suspect track. Make 
sure that you do not run off the track 
onto the board, as the graphite is con
ductive and will short out adjacent 
tracks.

On crossing the fracture the pencil ef
fectively bridges the fine gap and its 
exact position is then apparent.

Note that the pencil should be cov
ered with clear PVC tubing, such that 
the top end is covered by an extension 
of at least 25mm. The graphite core of 
the pencil is live when in contact with 
the circuit, and should be well insulated 
to prevent shock.

Boards covered with a solder-resistant 
lacquer present problems not found 
with uncoated boards. Firstly, the green 
coating obscures all but the most serious 
cracks, when attempting to use the 
backlighting technique. The suspect 
area may require removal of the lacquer 
to expose the copper.

Before this is done, however, examine 
the board with a good magnifier. Some

times the copper will show at the edge 
of the fracture, the red colour contrast
ing well with the green coating. Remov
ing the lacquer by scraping with a sharp 
knife may well hide the gap entirely.

One type of fracture shows up as a 
spidery pattern (multiple fracture run
ning from one point). These are com
monly found where heavy components 
are mounted on the board or at corners 
where the board is fixed by means of 
screws to posts or insulated mounts. 
These should be reinforced, as de
scribed later in this article.

Regardless of the type of crack, small 
or large, steps should be taken to deter
mine the direction of the crack. The 
tracks along the path of the crack 
should also be bridged with wire rein
forcing, in the event that the crack runs 
further.

Board reinforcing methods
All damaged boards should be 

strengthened to minimise further break
down.

The most important aspect of board 
repair is the correct adhesive and sur
face treatment. Super Glue (cyanoacry
late), has good penetrating ability, but 
is too brittle when set for butt joins. 
Araldite will cover the crack and ad
hesion to the board is good, as long as 
the components are well mixed before 
applying.

An easy, low cost, and less messy 
method is to apply a coat of Bear Con
tact Adhesive to both surfaces of a 
broken board, and then push these 
together.



Sufficient adhesive should be used so 
that a bead of adhesive forms at the line 
of contact. Support of the whole board 
overnight is suggested until curing is 
complete. Clothes pegs may be em
ployed to hold the edges level; these act 
as spring-loaded clamps. To prevent a 
peg sticking to the board, apply a piece 
of sticky tape to each jaw. The pegs can 
then be removed after setting has taken 
place, and the tape then peeled from 
the board.

Where space permits, scrap pieces of 
circuit board cut to suit, may be glued 
on the board across the crack. This sup
plies rigidity to the repaired board and 
prevents sagging at the joint.

Partly cracked boards may be 
strengthened in the same way. Boards 
with corners broken off require a patch 
to be glued to the affected area. Glue 
the piece on the top of the main board 
(make sure that the copper foil is re
moved from the scrap piece), even if 
the piece required covers some compo
nent holes. These holes can be drilled 
out the following day and the parts re
mounted on the new piece.

Styrofoam blocks may be used to sup
port the board after repair. Blocks may 
be cut from ceiling tiles, which are of a 
convenient thickness and readily avail
able from hardware and home decorator 
outlets. Blocks may be joined using 
Aquadhere Adhesive. This glue will 
join a styrofoam block to timber or 
metal.

With metal, allow 24 hours for com
plete setting, due to its non-porous na
ture. Provided there is no oil on the 
metal surface, the bond is very strong, 
in fact, the block will break into pieces, 
before it will lift from the metal. 
Painted surfaces will also hold well if 
cleaned first with methylated spirits.

Leads protruding through the under
side of the board need not be trimmed 
when using foam blocks for board sup
ports. These will penetrate the foam 
easily, and aid in holding the board in 
place.

Burnt boards
Burnt boards are not a rarity. Many 

TV sets use SRBP for all their boards.

These can fall victim to the heat from 
high-wattage wire wound resistors. Sev
eral types of burn occur:

( 1). Dark brown area with board 
intact.

( 2). Charred patch with raised blister.
( 3). Hole burnt right through the 

board.
In category (1) the area affected has a 

level but discoloured surface, and the 
most serious problem could be the state 
of the tracks.

A typical history of such a board 
would be heat from the leads causing 
deterioration of the adhesive bond be
tween the copper track and the board. 
Along with this, the solder loses its tin 
content, and appears dull grey and 
wrinkled. The weight of the resistor 
then causes the leads to sink through 
the board, and detachment of the cop
per track begins.

These boards can be salvaged by fit
ting a piece of uncoppered board over 
the area and fixing this with 6BA 
screws. This done, attach wire links to 
the resistor in place of the burnt tracks. 
Double-sided copper circuit boards may 
be cut to a suitable size, drilled, and 
slid onto the resistor legs. This arrange
ment acts as a heatsink, and reduces the 
amount of heat reaching the main 
board. Solder should be applied to both 
sides of the foil.

On badly burnt boards, it may be 
easier to cut two pieces of uncoppered 
board to cover the area where the resis
tor leads fit the board. Fit one piece on 
each side and drill through the original 
holes, then fix both with 6BA screws.

The resistor leads may now be sol
dered directly to the screws after wrap
ping several turns around them.

In groups 2 and 3, the boards would 
be in very poor condition. If they are 
small, it may be practical to reproduce 
the board. A quick method is to firstly 
draw a diagram of the layout, and mark 
the identity of each component. Then 
remove all the components from the 
board. Cut a fresh piece of board to the 
same dimensions, lay this copper side 
up, then place the old board track side 
up and use it as a drilling template.

Drill one hole and insert a thick wire 
or a board pin, then drill the next hole 
and insert another pin or wire. This will 
prevent the boards from moving when 
the other holes are drilled. After all the 
holes are drilled, lay the boards side by 
side, and then copy out the tracks with 
a Dalo etch resist pen, using the origi
nal board as a guide. Check the track 
pattern before etching.

Some burnt areas may be small, and 

not warrant a reproduction. If some of 
the tracks are destroyed, the area may 
be removed by a drill or file. A small 
‘sub-board’ can be built from Vero- 
board, and the parts concerned 
mounted on this. Solder stiff wire 
through the holes in the Veroboard, 
then drill holes in the main board to en
able reconnection. The finished ‘sub
board’ should then look something like 
an overlarge IC, sitting clear of the 
surface.

With vertically mounted resistors, a 
piece of board may be inserted between 
the body and lead, and the lead sol
dered to the copper. Tinning the board 
with solder, and cleaning and tinning 
the resistor lead will enable a quick se
cure joint to be made.

Copper tracks
Copper tracks may be found to have 

burnt and lifted from the board. It is 
not advisable to glue these back into 
place and then attempt to solder in re
placement components. The condition 
of the tracks renders them virtually un
solderable, they are physically weak, 
and their current carrying capacity is re
duced. Replacement of the tracks is 
possible using a self-adhesive copper 
foil.

Remove the old foil back to a clean 
shiny area, then attach the new copper 
strip directly from the roll. Should the 
foil not adhere, roughen up the surface 
with emery cloth.

Wire links may be used to replace 
burnt tracks. Note that the wire will 
need to be fixed to the board with glue. 
Care must be taken when soldering 
component leads to wire; these joints 
often prove to be unreliable unless a 
small loop is made on the end of each 
wire to substitute for the copper pads. ®
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JAYCAR MASSIVE KIT WAREHOUSE the GREAT
for the bargain of a

NEWnew video Fader
Ref EA January 1986

Fades video signal io black and up again without loss of sync PCB 

project Plugpack and box extra MMIV 1 9.95 
Cat KA 1626 * .hr” MR

NEW KITS FROM “AUSTRALIAN 
ELECTRONICS MONTHLY” 

AEM 6010 Ultra Fidelitv 
preamp

Ref AEM Oct Nov 1985

original front panel 
Cat KM-3030 nnOHLY $269.00

AEM 4600 
Dual speed Modem

Ref AEM December 1985
This is the ultimale kit modem Dual 1200/300 Baud, case etc all 

2^3040 OHL Y $ 169.00

Hands-Free 
Telephone Adaptor

Ref EA November 1985 
lave it now has slocks of this superbly designed project Call in and 
S "o” now' Note: this unit is ORIGINAL to the design

Cai KA 1640 ONL Y $ 79.00

FULLY IMPORTED POWERTRAN' 
MIDI-CONTROLLED SAMPLER 

- see review in August 1985 Sonics 
KIT VERSION $BOO 

BUILT VERSION $ 1 ,OOO
UNDER Vz PRICE

OTHER KIT 
BARGAINS 

Save up to so°/o

AEM 3SOO 
■The Listening Post

Ref July 1985
S?d weaS XneuU WonSeS “m^er X

uMWwa »ou

Cat KI-6602
CLEF (UK) MICROSYNTH KEYBOARD 

SYNTHESISER COMPLETE KIT
WAS $399 SANK SO /o

required) 
Cat KM-3015 OHLY $29.SO

Cat KJ-6652
SPARERETE TX-2002 ELECTRONIC 

IGNITIONWAS $ 1 M.op SA VSS«%
HOW $99.00

MAIL ORDER UOTLIHE J

Cal. KS-8117
HOUSE AND CAR ALARM KITWAS »-S5 SAVS5O A

NOW $9.95
Cal. KS-8123 

ALIEN INVADERS KIT WAS *f 5.50 S«W 50% 
NOW $7.9S

g SECTOR BURGLAR ALARM
Ref EAJan/Feb 1985 

sSSSgSsr 

* 8 SECTORS * 2 ddayed ^ry s «o^ * s<«> 
battery and siren driver tn me price 
delays
Cat KA 1580 . __ — —OHLY $149.00

GRAPHIC EQUALISERS
UNBEATABLE BARGAINS

2010 MKIIA

«"5 ÄÄ mÄÄ 

components MORMMLV $ » 555AV5»5Sor2®%
JAN SPECIAL $99

3BQ1 Vs OCTA VS UH IT
The 2801 comes with a complete fused power eupgyforMW AC 
operation It is also fitted with standard Cannon Male/Female 
chassis connectors for professional ease of use It is output short 

circuit proof and will drive very long ack
degradation. Naturally it comes in a rugged 19 road quality race 
cabinet - ANOTHER SUPERB KIT FROM jM»

SAMS #50
JAM SPECIAL $175

PLA ^MASTER 
SERIES II MOSFET 
AMP KIT
Ref EA Jan/Feb/March 1985 .
" $ stereo amplifier that will equal or better
just about any integrated “m"'e'VaL^ 
regardless of price . Leo Simpson.

MAIN FEATURES
• Switchable phono input for MM and MC cartridges
• Electronic signal switching
• Full facilities for dubbing between two cassette

^Monitor loop for either of two cassette decks or a

I • CfckKlton pushbutton switches for selection of 

sources, dubbing and tape monitor with LED

•aCentredetents on bass, treble and balance controls, 
multiple detents on volume control

I • Heavy duty heatsinksI • Power transformer for low hum and noiseI • Easy to build all parts except power supplyI mount directly on the two printed circuit boards;
I wiring has been kept to an absolute minimumI • 100 watts RMS per channel into 8 ohm loadI • Less than 0.01% total harmonic distortion

Cal. KA-1500 QNLV
$029.00

JAYCAR NO! KITS

M
ilkly
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HOW $14.95

WARNING!

NOW $32.50

Sults 4 6 or B cylintier

Cat. KA-1055 
SUPER SIREN (FULL KIT) 
Ref EA November 1982

Cat. KE-4703
ETI 341 ELECTRONIC JUMPER LEADSWAS $39.95 SA VE

HOW $31.95

Cat. KE 4654
ETI 733 RTTV CONVERTER

WAS $3A.9S SAUK 3B"4>
NOW $17.95

Cat. KA-1476 
STEREO SYNTHESISER (SHORT FORM) 

Ref EA September 1982

Cat. KA-U18 
VIDEO ENHANCER 

Ref EA October 1983 
WAS $39.50 SA VK 25% 

NOW $29.50 Cat. KE-4671 
PARALLEL INTERFACE KIT 

FOR MICROBEE 
WAS $15.95 SAVE 33°!. 

HOW $12.50

Cat. KA-1557 
EPROM COPIER 

Ref EA December 1984 
WAS $75.00 SAVE 35°/. 

NOW $49.00

Cat KE-4700
EH 1404 4 INPUT MIXER

WAS $99.00 SAVE20%
NOW $79.00

Cat. KA-1520 
3-50 VOLT POWER SUPPLY 

Ref EA May/June 1983 
WAS$179 SAVE 16% 

NOW $ 149.00

(oa) tat ibbb

N.S.W.
SHOWROOMS

Cat KE-4002
ETI 065 ELECTRONIC SIREN 

WAS $8.90 SAVE45%
NOW $4.90

Cat KE-4554
ETI 760 VIDEO MODULATOR 

WAS$23.50 SAVE2B%
NOW $16.95

Cat KE-40OO 
ETI 048 BUZZ BOARD 

WAS $8.50 SAVS55% 
HOW $4.00

Cat KE-4001
ETI 061 BASIC AMP KITWAS $8.90 SA VE 45%
HOW $4.90

Cat KE-4570 
ETI 162 1A/30V ADJUSTABLE 

POWER SUPPLYWA« $65.00 SAVE2S%
HOW $49.95

Cat KE-4683 
"MASTERPLAY AMPLIFIER 

(turntable extra)
WAS $69.95 SAVE 29%

NOW $49.95

EA KIT 
BARGAINS 

Save up to A3°/o

Cat. KA 1484
SUPER SIREN (SHORT FORM) 

Ref EA November 1982
WAS $B.5O SAVE 41 %

NOW $5.00

Cat KA 1478
STEREO SYNTHESISER (FULL KIT)

Ref EA December 1982
WAS $59 SA VS 20%

NOW $47.00

Cat. KA-1492 
pH METER LCD 

(Meter only • not probe) 
Ref EA December 1982 WB $79 SA VE 24% 

NOW $60.00

Cat KA-1547
EA DIGITAL FREQUENCY COUNTER 

ADD-ONW/1S $ f 7.50 SAVE 43%
NOW $10.00

Cat. KA 1558
UNIVERSAL MOTOR SPEED CONTROLLER 

Ref EA December 1984
WAS $3A.95 SAVE 30°!.

NOW $19.95
Cat KA 1564 

BRAKE LAMP FLASHER 
WAS $16.50 SAVE 22°/o 

HOW $ 12.95
Cat KA-1592 

BUSKER AMPLIFIER 
WAS $ f 35 SA VS 20% 

NOW $99.00
Cat KA 1593 

WOODEN CABINET FOR BUSKER 
WAS $30.00 SAVE 

HOW $20.00

aaycarI? ELECTRONICS
Incorporating ELECTRONIC AGENCIES

Carhngford Hurstville. Gore Hill Brisbane Mon Fn 9am 5 30pm 
Sydney and Cone/>'J Mon Fr 8 30am 5 30pm

Sydney. Carhngford. Hurstville Thursday nights until 8 30pm
Brisbane Thursday night until 8pm

Sydney Carhngford. Hurstvlle. Brisbane Saturdays 9am 12 noon 
Gore Hill Saturday 9am 4pm

CONCORD NOT OPEN ON SATURDAYS

NUMBER 1 FOR KITS

* NEW ★ NEW ★ 
ELECTRIC PENCE 

CONTROLLER
Ref EA December 1985

High power and lower current drain. No 
auto coil needed. Compact and all parts 
included
Cat KA-1660

ONLY $45.00

ELECTRIC 
FENCE
ELECTRONICS 
AUSTRALIA

MEM 6103 
IO" 3-WAY 
SPEAKER 
SYSTEM

Ref AEM January 1986 
★ WE HAVE THE 

SPEAKERS 
★ WE HAVE THE 

CROSSOVERS 
★ WE WILL HAVE THE 

CABINETS 
CALL INI

BEGINNERS KITS 
Save up to S3°/o

QUEENSLAND 
MAIL ORDERS: 
HEAD OFFICE:

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $1350

BARGAINS 
Save up to AR°/o

ft ft NEW ft ☆
300 WATT INVERTER

WITH AUTO START
NOTA KIT - BUILT. TESTED &

GUARANTEED .
This is the built version of the Electronics Australia 
September 1985 project'
Just think how handy it would be to have 240volts AC 
mains power when camping, or for your boat or 
caravan - well this brilliant new design is the answer 
• Super compact tough ABS case • Uses high 
efficiency toroid transformer which keeps the weight 
down, battery drain and heat dissipation • Auto 
start draws power from your battery on when appliance 
is plugged in and turned on ie battery can be left 
permanently connected • Thermal overload 
automatically shuts down tf/when output stage is 
overheated (through high ambient temperature and 
high load or combination thereof - automatic reset • 
Current regulated inverter ensures the unit is being 
used within designed overload limits • Current 
overload unit self limits LED indicates overload 

condit'on COMpLETE Krr VERSION

Cat KA-1610

ONLY $199.00
FULLY BUILT & TESTED

Cat MI-5000

ONLY $249.00

Cat KE-4696 
MICROBEE DIALLER 

WAS $23.95 SA VE 42% 
NOW $13.95

MAIL ORDER HOTLINE
(02) 7A7 1BB8

ft ft NEW ft ft 
Motor/Gearbox Kit 

This fantastic new kit enables you to produce a shaft 
speed between 3 and 2.000 RPM'
It uses a small DC motor with a modular gearbox 
attached You are supplied with gear wheels, spacers 
etc to configure your gearbox to almost any speed 
within the 3-2.000 RPM range Measures only 48(H) 
x 25(W) x 37(D)mm (not including output shaft) 
Cat YX 2600

ONLY $14.95

Bench Type Digital 
Capacitance Meter ■ Ref
EA A^ust 1985 measure from IpF to99 9uFw«h 

this handy piece of equipment 
Cat KA 1595 _____

ONLY $79.95

OWELL/TACHOMETER
Ref EA Sept. 1985

Tune up your car quickly and easily with this handy 
piece of gear The Jaycar kit includes case, large 
meter and Scotchcal meterscale
Cat KA 1612

Cat. KE-4003 
En 068 LED DICE 

WAS $8.9OSAVE45% 
NOW $4.90

join the Compact Disc 
Owners Club ■ ring (02) 
747 1BBB or call in to 
one of our stores for 

tietails.

SYDNEY: 117 York Street Tel (02) 267 1614
CA^UNGFORD: Cnr Carlingford & Pennant Hills Road Tel (02) 872 4444 
CONCORD: 115/117 Parramatta Road Tel (02) 745 3077 
HURSTVILLE: 121 Forest Road Tel (02) 570 7000
GORE HILL 188/192 Pacific Highway (Cnr Bellevue Avenue) Tel (02) 439 4799
BURANDA !44 Logan Road Tel (07) 393 0777 
PO Box 185. CONCORD 2137 
115-117 Parramatta Road. CONCORD 2137 
Tel: (02) 747 2022 Telex 72293 

POST ft PACKING 
S5 $9 99 $2 00
$10 $24 99 $3 75
$25 $49 99 $4 50
$50 $99 99 $6 50
$100 $198 $800
O/er $199 $1000

VISA
AMERICAN!

MAIL ORDER VIA 
YOUR PHONE
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'FORUM
. Conducted by Neville Williams .

Some rough ideas 
about video tape!
If a reader from Concord, NSW is to be taken seriously, BASF 
must be coating their video tape with raw emery powder rather 
than “tiny, smooth chromium dioxide particles” densely packed 
in a “mirror finished” binder. Take your pick as to whether the 
letter revives or discredits a once lively argument.

In so phrasing the above introduction, 
I am not seeking to ridicule the corre
spondent. He is, I feel, genuinely disap
pointed and genuinely puzzled, although 
possibly misinformed. We’ll go into that 
later but first read his letter:

Dear Sir,
“Buy our super-dooper chrome audio 

and video tapes for better results”, the 
advertisements tell us.

But in what way are the results better? 
Are we being conned?

Let me explain: Last December I in
vested in a Beta video camera to replace 
an aging Bell & Howell 8mm sound 
movie camera that was objecting to pre
sent-day film cartridges.

The salesman stressed the need not to 
use cheap tapes, only top brands, so I 
chose BASF Chromdioxid. All the fami
ly, especially the grandchildren, were de
lighted with the results.

After 7 months use and perhaps 6 
hours of taping, the new camera ceased 
to function. It was taken to the vendor 
for repair under guarantee and, after ex
plaining the problem, the technician 
asked what tape had been used.

On being told it was BASF chrome, he 
said that could be the cause of the trou
ble; please call back in 7 days. A week 
later, and the repair complete, I asked 
what had gone wrong.

Well, the Record head was judged to 
be 25% worn out and the running mech
anism clogged with dust from metal par
ticles — all due to the allegedly abrasive 
nature of the tape coating.

Chrome is a hardening agent used in 
steel making, the technician explained 
and, while picutre quality is boosted, so 

is the wear rate on components. This is 
more apparent on cameras and car tape 
players than it is on domestic systems, 
which are larger and inherently more ro
bust.

He strongly urged that only non
chrome tape such as TDK Super Avilyn 
be used in cameras and car tape players. 
I should mention that the camera is still 
performing faultlessly, after many hours 
of use.

I have not seen this matter discussed in 
the many tape reviews in EA and other 
magazines and you may care to com
ment. (I really enjoy your Forum arti
cles, and the magazine as a whole).

W.S. (Concord, NSW).

By way of response, let’s recall what 
gave rise to the “once lively argument”:

As you may be aware, BASF pro
duced the world’s first commercial con
signment of ferric oxide recording tape 
in Ludwigshafen, Germany, in 1934, in 
collaboration with AEG.

In the following years, ferric oxide 
tape technology was progressively re
fined but, in 1971, BASF took up an 
American DuPont development and 
released a new line of high-bias, high 
performance tape coated with chromium 
dioxide (CrO2).

According to company literature, the 
new chromium formulation offered re
duced modulation and bias noise, in
creased MOL (maximum output level), 
wider frequency response with greater 
dynamic range, a more durable coating 
and better retention of the recorded in
formation.

Companies which were committed to 
ferric technology had to embark on an 

intense program of research, involving 
more extensive processing and/or the 
use of dopants such as cobalt, in an ef
fort to match the performance figures of 
chromium formulations.

They certainly closed the gap but 
their upgraded tapes also benefited 
from an allegedly inspired notion that 
chromium dioxide particles, being 
harder than ferric oxide, caused signifi
cantly greater head wear.

BASF and other CrO2 licencees 
denied this most vigorously in their lit
erature, but I was subseqently able to 
discuss it at a personal level with BASF 
engineers, here and in Germany. They 
made the following points with apparent 
conviction:
• As a powder, the harder but finer 

particles of CrO2 do have a different 
frictional characteristic from their fer
ric equivalent, being slightly more 
abrasive to harder heads (oxide and 
sendust) but less abrasive than the 
larger ferric particles to softer heads 
(e.g. mu-metal).

• When embedded in a highly calend
ered binder, however, as on plastic 
tape, it is the binder, the surface fin
ish and the environment, rather than 
the powder, which determines head 
abrasion.

• In any case, the surface texture is 
specified to manufacturers licenced to 
JVC (for VHS) and Sony (for Beta) 
such that it will burnish the heads, 
without causing unnecessary wear.

• In practice, the differences between 
premium quality tapes in terms of 
head wear are marginal — something 
that may not be true for tapes of 
dubious origin.

Head life
Over and above arguments about 

tape formulation, there was a lot of ap
prehension, early on, about possible 
head fouling and head wear in domestic 
VCRs, with talk of heads needing to be 
cleaned every few months and replaced 
altogether at somewhere between 1000 
and 2000 hours.

Nowadays, the subject hardly rates a 
mention, possibly because other con
sumers have shared my own experience 
in this respect.

In early ’82, I took delivery of a then 
new National NV-7200A domestic VCR 
for review in the April/May issue of 
“VideoMag”. I liked it well enough to 
acquire it for permanent domestic use 
and, while I have reviewed various 
other VCRs since then, there has been 
no particular urge to make a change.

So, for well over 3 years or 1300-odd 
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days, the 7200A has been churning 
away, at the beck and call of various 
members of the family. It requires an 
average of less than two hours per day, 
recording or playing back, to aggregate 
2500 hours of operation — at least!

In all that time, it has never missed a 
beat. The heads have never been 
cleaned and to the eye, as judged on 
program material or test patterns, the 
on-screen picture is much the same as it 
ever was.

Yes, it has been protected from 
fumes, dust and extremes of tempera
ture, and kept covered when not in use. 
But it has also spent a lot of hours play
ing BASF Chromdioxid tape of various 
grades, along with PD-DuPont CrO2, 
and a variety of non-chromium brands.

The foregoing remarks are not in
tended as a gratuitous plug for National

RSI: Not a programmers’ problem!
/ refer to the letter “Beat Repetitive 

Strain Injury’’ from B. Daniells in the 
September issue of EA, page 29.

I am NOT a computer programmer, 
nor am I any longer a mere “typist”. 
The “typing” pool has been largely 
taken over by word processors, the ma
jority of which are mini-computer based.

Mr Daniells has made several good 
points with which I concur. However, as 
noted in Mr Muscio’s letter in “Forum” 
in the same issue, much of the RSI prob
lem can be traced to the design of key
boards.

I have been typing for over twenty 
years and have played the piano for 
thirty. I have never had an aching joint 
until I began using a PC based word 
processor three months ago. Prior to 
that, my hands might have suffered some 
muscular tiredness after a busy day; I 
now type for only 30 minutes before my 
wrists and forearms begin to ache.

To use an analogy, I expect my back 
to ache after I have dug up the garden; I 
don’t expect it to do so when I pick up 
the shovel!

Mr Muscio makes the point that typ
ists’ hands no longer have the support of 
the home keys and that the problem may 
be so simple that it has been overlooked. 
More than that; it has been dismissed as 
irrelevant. I have been voicing the same 
opinion to my colleagues (program
mers), my employer (software company) 
and my family (mostly computer buffs).

Programmers, in their “hunt and 
peck” immunity, assure me that the 
height of the keyboard is the problem. 
Hardware manufacturers advise altering 
the height of the keyboard, monitor, &c.

VCRs, because there are possibly plenty 
of others around that could match those 
figures. But they do indicate that the 
early speculation of up to 2000 hours of 
head life was realistic, even conserva
tive, tape formulation notwithstanding.

Back to the camera
In the face of that experience and ex

pectation, the present proposition that 
any top brand tape could be so abrasive 
that it would visibly wear the head and 
clog the mechanism of correctly de
signed normally operating video equip
ment after just 6 hours of taping is 
manifestly ludicrous.

The tape would indeed have to be 
coated with raw emery powder!

There just has to be another dimen
sion to the story, beyond any arguable 
characteristic of chromium coated tape.

Both reflect the attitude that I am 
“moaning” or “looking for a reason to 
bludge”.

The company staff representative as
sures me that drinking less water will 
lower the fluoride level in my blood
stream, and the chance of developing se
vere RSI. However, since I live in the 
country and run my house on tank 
(rain) water, my fluoride intake is fairly 
low.

If a keyboard could be designed to in
corporate Mr Daniells’ “striking force” 
arguments and Mr Muscio’s “wrist 
strain” logic, I believe the RSI problem 
could be alleviated. (I would expect any 
form of wrist support to detract from a 
typist’s speed and accuracy.)

Mr Daniells may spend several hours 
daily at his keyboard but I wonder how 
much time he actually spends implement
ing continuous keystrokes. Any typist 
worthy of the title can type at least 
60wpm accurately and will do so consis
tently for several hours in a working 
day.

Modern computer keyboards not only 
require a typist (as opposed to a pro
grammer) to maintain speed and ac
curacy on a constant, repetitive basis, 
but to do so much with the hands in a 
state of constant muscular strain.

On an overly sensitive keyboard, the 
hands are maintained at a constant UN
NATURAL upward angle, with the wrist 
joint and tendons bearing the strain, 
while the forearm muscles and elbow 
joint bear the constant supporting load.

The trend in the business and technical 
community is to alleviate postural RSI 
by the provision of adequate worksta-

• Did the camera have a pre-history un
known to the correspondent?

• Was the record head cracked or out 
of position enough to gouge the coat
ing from the tape?

• Is the camera now working correctly 
because the head or the mechanism 
was readjusted?

• In any case, why would a technician 
blame CrO2 tape before even looking 
inside the camera?

• How could he believe that a top-sell
ing tape, running for thousands of 
hours in other equipment, could ruin 
this camera in 6 hours?

• Prejudice? A handy cop-out? Or is 
there something odd or critical about 
the particular model?
I’ll leave the matter open for discus

sion, W.S., to see what it brings to light 
but, in the meantime, I haven’t the 

tions, chairs, &c, although companies, 
which don’t wish to admit to the prob
lem, try simply to sweep it under the car
pet.

Hardware design companies seem to 
have fallen into the trap of seeking the 
opinion of their “hunt and peck” engi
neers and programmers. When will 
manufacturers realise that the real exper
tise in keyboard comfort lies in their 
secretarial and typing pool?

Computer programmers mostly suffer 
neck, back and shoulder strain, which is 
fairly easily alleviated by improving pos
ture, positioning and alternate activity 
levels, as noted by Mr Daniells. Unless 
they are good (touch) typists, program
mers generally do not suffer hand and 
wrist problems.

There are some thirty programmers 
and five secretaryltypists where I work. 
No programmers have any problem as 
yet but we have two typists with diag
nosed RSI. On a percentage basis, this 
would indicate that the major risk area is 
in the continuous, high volume keystroke 
occupations.

Hardware manufacturers have an obli
gation to keep their designs within rea
sonable limits, remembering that the 
human animal has not evolved in any 
measurable form for several thousand 
years.

My Cro-magnon ancestors had the 
same finger and wrist joints that I have. 
This may offend the highly technical but 
natural evolution cannot be speeded up 
to match technical advances. It would 
seem logical to me that technical ad
vances must be kept within the capacity 
of Nature's ability to cope.

MrsJ.H., Lower Macdonald, NSW.
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When it comes to 
job computer components 

^^is for Adaptive Electronics 
Sole authorised Australian Distributors for Tandon floppy and hard disk drives. 
Importers of DTC and KONAN controllers, power supplies, etc.

HARD and FLOPPY drives for
— IBM, PC, XT and AT, and compatibles
— Tandy TRS80 Model 2 & 3
— Apple lie and compatibles
10, 20, 30, 36, 50, 85,130 MBYTE
Tape backup units also available

418 St Kilda Road, Melbourne 3004.® (03)267 6800

WE SPECIALIZE IN BEING CHEAP!!
New and Second Hand Computers for Sale

NEW! 
BRAND 
NEW

SPECIALS!

SECOND 
HAND

Manufacturers and retailers surplus stocks

We also desperately require stock — New and Second hand ask us to quote

COMPUTER SECOND 
The home of the affordable computer 

76 St Kilda Road 
(03) 537 2267
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FORUM - continued
slightest intention of discarding the 
BASF tapes on my shelf. If they haven’t 
ruined or clogged the faithful old 7200A 
during its 2500+ hours, they’re hardly 
likely to do so in the foreseeable future.

RSI: another viewpoint
To change the subject, RSI or repeti

tive strain injury has been the subject of 
considerable debate during the past year 
but I feel that the letter herewith, from 
Mrs J.H. of Lower Macdonald (via 
Wiseman’s Ferry) NSW, adds an inter
esting dimension to what has been said.

If you haven’t done so already, I sug
gest you read it now.

Quite fairly, I think, the writer points 
out that most of the opinions about RSI 
— its nature, cause and cure — have 
been expressed by males: doctors, man
agers, programmers, engineers, techni
cians, staff officers, technical writers 
and computer buffs. Few such people, 
she believes, have actually experienced 
the symptoms of RSI or are ever likely 
to.

The reason: they simply do not use 
keyboards in the manner of a profes
sional, full-time touch typist. They may 
encounter postural problems but, having 
dealt with them, seem to think that they 
have dealt with RSI. I guess that I stand 
accused, along with the rest!

If Mrs J.H. is right — and her rea
soning makes a lot of sense to me — 
the one EA correspondent who seems 
clearly to have picked the problem is 
Winston Muscio, in the September 
“Forum”. B. Daniells mentions it but 
only in a context of other observations 
to do with posture, &c.

Mrs J.H. isn’t impressed by the no
tion of supplementary wrist supports, 
presumably because of their possible in
terference with the fluidity of move
ment. Nor does she seem to be optimis
tic about typists being physically able to 
adapt to feather touch keyboards.

Could it be that the only real solution 
is to produce word processor keyboards 
with a touch more like that of tradi
tional typewriters — deliberately de
signed to provide the optimum degree 
of “home key” support?

My use of the word “traditional” was 
quite intentional in that I gather, from 
conversation with another professional 
typist, that feather touch electric type
writers pose much the same RSI hazard 
as that of computer based word proces
sors. When using either, she has to take 
the 10-minute break in every hour, ob

ligatory in Government departments.
Maybe we need to be reminded that 

machines should be designed to serve 
people, not to frustrate them!

Something of that same thought is be
hind a brief letter from a Queensland 
reader, voicing objection to something 
that most will have noticed at one time 
or another, but tamely accepted: the 
confusing hotch-potch of controls on 
typical bedside clock radios.
Dear Sir,

The attached sheet is intended for your 
Editorial Consultant, who may be able 
to use it in “Forum”. My only comment: 
“what a mess!” Surely the controls on 
clock radios could be simplified, if not 
actually standardised. Most old people 
must be flat out to discover, and remem
ber, how to work them.

One other observation: Isn’t it amaz
ing how the quality of headphones has 
improved in the last few years — even 
the cheap ones?
H.S. (Bulimba, Qld).

To make his point, the writer en
closes a sketch of the control arrange
ments on seven current model clock 
radios, although a tour of the stores 
would probably have yielded still more 
variations.

Those illustrated use a conglomera
tion of push-buttons, pads, slide 
switches and rotary switches, variously 
branded, with no two the same. All dif
fer, in turn, from the one that adorns 
my own bedside table, or from those 
I’ve encountered from time to time in 
hotels and motels.

If they’re confusing when you’re 
awake and alert, they’re doubly so 
when you’re crawling into bed, without 
your glasses, already half asleep — or 
still semi-conscious in the pale light of 
dawn.

You have a point H.S. and you’ve 
made it, but one would have to be a su
preme optimist to expect standardisa
tion of a cut-priced product churned out 
by every second radio factory in Asia!

Your observation about the head
phones is certainly valid, especially to 
anyone who is old enough to have been 
brought up on the old black bakelite 
magnetics. They were about as comfort
able as a concrete pillow and as musical 
as an Edison phonograph!

By comparison, modern stereo dy
namics — even the cheap ones — are 
better in every way except perhaps for 
resolving faint Morse Code signals.

Morse what? ®

_ KNOXTRONICS 
ELECTRONIC 

SERVICES
(EASTERN VIDEO CENTRE)
PROP. LEON AARONS, M.T.E.T.l.(Au«t.)

8 DARRYL STREET, 
SCORESBY, VIC. 3179 
PHONE (03) 763 8425

SEE US FOR THE
BEST PRICES

on 27 MHz and UHF CB radios, 
antennas and accessories.

ELECTROPHONE
27 MHz TX526 AM only, 40ch. 

TX565 AM/SSB, 40ch. 
UHF TX470T 40ch. 
inc. repeater switch.

JAN SPECIAL
All 27 MHz radio 

include FREE MOBILE 
ANTENNA BASE AND LEAD

UNIDEN AX144AM/SSB
• Full range of mobile 

antennas and
fittings genuine station master 
3AW base antenna

• Complete after sale service
• Sundowner UHF 40ch.

VIATEL 
VIDEO TEX TERMINALS 

From only $499

Call in for demonstration 
Mail orders welcome 

Bankcard-Mastercard-Visa

FULL AFTER SALES 
SERVICE FACILITIES
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SEMICONDUCTORS LTD
RAYTHEON CompanyA

LEADERS 
in SCR and 

Triac Technology
The following is a selection of 
the broad range of stock held by 
their Australian Distributor 
ADILAM ELECTRONICS.

TYPE NO. IRMS 

A

VDRM

V
ig’ 
mA

Package

SCR

P0102DB 0.8 400 0.2 RD26

X0403DE 4 400 0.2 T0 202-1

S0807BH 8 200 10 TD220

S1010DH 10 400 25 T0220

S1010MH 10 600 25 T0 220

S1610NH 16 800 25 T022O

S2512NH 25 800 50 T0220

S2512DK 25 400 50 RD101 iso

S4012MK 40 600 50 RD101 iso

S4012NK 40 800 50 RD 101 iso

TRIAC

Z0409DE 4 400 10 TD 202-1

T0612MJ 6 600 50 T0 220 iso

T0805MH 8 600 5 TP 220

T1013DH 10 400 50 T0220

T1213DJ 12 400 50 TO 220 iso

T1613DH 16 400 50 T022O

T2512NH 25 800 50 T0220

T2512MK 25 600 50 RD 101 iso

T4012MK 40 600 50 RD 101 iso

DIAC

D0201YR 32V Tr^ga diode DO 35

CONTACT US NOW FOR DATA AND PRICING

ÄAdilam 
Electronics 

Pty Ltd
Melb — Suite 7* 145 Parker St, 

Templestowe (03) 846 2511
PO Box 52 Bulleen, 3105 Tlx 151369

Syd — 30 Colson Cres, Monterey 2217 (02) 587 1554
Adel — K.D. Fisher (08)277 3288
Bris — F. Hoe & Sons (07) 277 4311
Canb — Electronic

Components (062) 80 4654
Perth — Atkins Carlyle (09) 321 0101

Prospec (09)362 5011

Books & 
Literature
Electronic Manuals

A number of Japanese IC data manu
als covering various types of integrated 
circuits are now available from Hi-Com 
Unitronics International Pty Ltd, 7 
President Lane, Caringbah, NSW 2229. 
The following titles are available for 
$22.95 each:

The Transistor Manual; The Transis
tor Substitution Manual; The Interface 
IC Device Manual; The Diode Manual; 
The TTL IC Manual; The Microcom
puter Peripheral LSI Manual; The 
A/D:D/A Converter IC Manual; The 
FET Manual; The Op Amp Manual 
(monolithic op amps).

Electromagnetic 
design for
AC power equipment
Low Frequency Electromagnetic Design: 
by Michael P. Perry. Published by Mar
cel Dekker Inc, New York, 1985. Hard 
covers, 160 x 236mm, 243 pages, illus
trated with diagrams and photographs. 
ISBN 0-8247-7453-1. Price $US59.50

This book is likely to have rather lim
ited appeal, despite the fact that it is 
well researched and written. It presents 
formulae, explanations and data likely 
to be of use to engineers working in the 
field of power transmission or similar 
areas. It is not a student text with ques
tions and worked examples and the sub
ject treatment is rather more rigorous 
than a typical engineering degree stu
dent would require.

There are only four chapters, entitled 
Introduction, Series and Parallel Con
centric Coils, Low Frequency Cables 
and Shielding, Torque and Braking in a 
Magnetic Field. In addition, there are 
four appendices, on Properties of Bessel 
functions, Integral Formulas for Bessel 
functions, Approximations for Bessel 
functions and on Surface Impedence.

For those people involved in relevant 
areas of the industry, it is likely to be a 
useful though expensive source of infor
mation not otherwise readily available. 
Our copy came direct from the publish
er. (C.D.)

Programming the 8086 
and 8088

Programming the 8086, 8088: by James 
W. Coffron. Published by Sybex of 
Berkeley, first edition 1983. Soft covers, 
148 x 228mm, 311 pages, illustrated with 
diagrams. ISBN 0-89588-120-9. Recom
mended retail price $22.95

Although one might expect that a 
book about programming 16-bit micro-

Digital Electronics

Crash Course in Digital Technology: by 
Louis E. Frenzel, Jr. Second edition 
published 1984 by Howard W. Sams & 
Co. Inc. Soft covers, comb binding, 222 
x 280mm, 198 pages, illustrated with 
diagrams and photographs. ISBN 0-672- 
21845-3. Recommended retail price 
$34.95
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processors would be heavy going, this 
one is particularly easy to read. Begin
ning with an introduction to program
ming, this book examines flow charting, 
chip architecture, and then the various 
aspects of programming the 8086 and 
8088. No prior knowledge of program
ming would be necessary.

The 8086/8 programming book deals 
with the devices strictly from the soft
ware point of view. Even though pe
ripheral devices are described, along 
with suitable interface commands, we 
were not able to find any pin out dia- | 
grams. The book is clearly intended for 
use by people with a built-up develop
ment system, or something more sophis
ticated.

The last few chapters are dedicated 
mainly to program development for the 
IBM personal computer (which uses the 
8088 microprocessor). An example pro
gram is suitable for transmitting the 
data held in the buffer to a printer via 
an RS-232 interface.

The full instruction set for the 8086/8 
is given, along with comments and some 
examples. Ideally, the comments might 
have been more comprehensive. The 
chapter on the instruction set is more 
difficult to follow than the rest of the 
book.

Overall, this book might best be re
garded as an assembler language pro
gramming guide for the IBM. It is gen
erally readable and offers good explana
tions. Our copy was supplied by Dick 
Smith Electronics. (C.D.)

Here is a book intended as a stand
alone introduction to digital electronics. 
This is a rather ambitious objective — 
to provide a grounding in logic circuit 
analysis, design and troubleshooting, 
without any other reference material or 
tuition.

The text is arranged in an example/ 
question format. A description of each 
concept is given, followed by a question 
(there are no answers at the back of the 
book). Each chapter has a self test, with 
answers given at the end of the chapter.

Topics such as binary counting and 
arithmetic, Boolean algebra, ASCII 
codes, IC families, flip-flops and gate 
types are dealt with. Explanations are 
easy to follow and sufficiently detailed 
for the intended readership.

For someone with little or no experi
ence in digital circuits, this book would 
make interesting reading, as well as 
providing a lot of useful information. 
Our review copy came from Jaycar 
Electronics. (C.D.)

INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 

INTO A CAREER?
; | . TOM

Alan Mulraney, Stott's Graduate, in his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine
Radio Communications • Domestic Radio & Television
Electronics plays an important role in these and many other fields. 

With a Stott's Home Study Course, training is easy and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They'll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you’ll study at your own 
pace, in your own home.

Send the coupon today. It may be the smartest move of your life.

i Stotts W
I
 CORRESPONDENCE COLLEGE

The name to trust in correspondence education.

I
 Please send me free, and without obligation, 

full details of the following courses:
I(PLEASE PRINT)

I----------------------------------

I
MP MRS MISS_____________________________ ARF____

ADDRESS_____________________________ __________________

I --------- .------------- POSTCODE________
। Stott s undertake that no sales counsellor will visit you.

Melbourne, ’40 Flinders Slreet. 3000. Tel: 63 6212 
Sydney, 383 George Street. 2000 Tel 29 2445 
Brisbane, 65 Mary Street, 4000 Tel 221 3972

Adelaide. 226 Pulteney Slreet. 5000 Tel: 223 3700
W. Perth, 25 Richardson Street. 6005 Tei 322 5481

Hobart. 150 Collins Street. 7000. Tel: 34 2399
New Zealand, Box No.30-990. Lower Hutt. Tel: 676 592

The Stott’s range of courses 
in Electronics is:
Intro to Electronics
Digital Electronics for

Technicians/Servicemen
Microprocessors 
Radio Receivers 
Radio/TV Servicing 
Colour Television
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Binder &
WIRELESS WEEKLY. Our own time machine! It may look like a book, but dont let its 
appearance fool you. There are no whirling dials and control levers; but once you open the 
cover, it’ll take you on an incredible journey backwards in time. You’ll find yourself back in 
the 1920’s, when Australia’s first few radio stations were just getting established and a typical 
radio set cost ten weeks’ wages. We've chosen a collection of highlights from the 1927 
issues of ’Wireless Weekly’: You’ll find some front covers, a few editorials, the best new 
items, a collection of typical do-it-yourself radio set designs, and some selected pages from 
the programme listing. Plus a sprinkling of the original advertisements, of course. These are 
particularly fascinating because they show prices and put everything into proper context. 
Send today for The Best of Australia’s Wireless Weekly in 1927 ... A fascinating and 
nostalgic trip into our radio past. N0049A $3.95

ELECTRONIC PROJECTS FOR YOUR CAR. How can you extend the performance of your 
car without it costing an arm and a leg? With these selected projects from Electronics 
Australia you can add all of the gadgets you've dreamed of: Cruise Control, Courtesy Light 
Delay, Deluxe Burglar Alarm, Headlight Reminder, Audible Reversing Alarm, 
Transistor-assisted Ignition with Optoelectronic Trigger, Driveway Sentry, Speed Sentry, 
Tacho/Dwell Meter, Breakerless Ignition, Audible Turn Signal and more easy-to-build projects 
to add value, interest and safety to your pride and joy! PLUS Feedback from those who have 
built the projects themselves and Bright Ideas for you to develop yourself: Automatic 
Antennae Retraction, 6V Car Adaptor, Fuse-Failure Indicator and more ... C0064A $3.95

ELECTRONIC TEST GEAR TO BUILD. Why buy it? These valuable projects from 
Electronics Australia will add a new dimension to your workshop! Detailed, step-by-step 
instructions guide you through the construction of the most useful of electronic workshop test 
gear: 500 MHz 7-digit Frequency Meter, Wheatstone Bridge and Resistance Box, AC 
Millivoltmeter, DC Voltmeter, LCR Bridge, Modulated Signal Injector, Audio Prescaler. PLUS 
Feedback from those who have built the projects themselves and Bright Ideas for you to 
develop yourself: Linear Frequency Controller, Dummy Loads, General Purpose Counter 
Timer and more ... Never built a project before? What better way to get started than by 
building the test instruments needed to begin a workshop? Build it yourself to save and 
learn at the same time! F0067A $3.95
EASY-TO-UNDERSTAND GUIDE TO HOME COMPUTERS. Confused by all these computer 
terms? This clearly written book from the editors of Consumer Guide tells exactly what 
computers are, how they work and why they are so amazingly useful, all in plain English. 
Here is all of the information needed to understand and use computers, and even to start 
programming. A special buying section compares the most popular home computers. This 
book is your ticket to the computer age! Spiral bound, 96pp. H0066G $8.50
THE USER’S GUIDE TO APPLE. The editors of Consumer Guide have compiled a thorough 
introduction to the Apple lie and II Plus computers, software and peripherals. With colour 
illustrations and a clearly written text, this reference will guide the newcomer through all 
phases of learning how to use the computer: From setting the system up, learning what each 
key does, expanding the system with peripherals, to buying new software. Specific exercises 
are included for each of the keys. Spiral bound, 80pp. H0061G $8.50
THE USER’S GUIDE TO COMMODORE 64 & VIC 20. The editors of Consumer Guide have 
compiled a thorough introduction to the Commodore 64 and Vic 20 computers, software and 
peripherals. With colour illustrations and a clearly written text, this reference will guide the 
newcomer through all phases of learning how to use the computer: From setting the system 
up, expanding the system with peripherals, to buying new software. Specific exercises are 
included for each of the keys. Spiral bound, 80pp. H0065G $8.50

MAGAZINE BINDERS B901EA

Ready to use binders with easy, clip-in 
fastener, covered in soft, decorator brown 
vinyl. Holds 12 issues of electronics 
Australia.
MAGAZINE HOLDERS h95iea
Big, easy to assemble holders, covered in 
soft, decorator brown vinyl. Holds 12 
issues (at least) of Electronics Australia.

SAVE 6 Holders — only $37.50WITH SIX 6 Binders — only $39.95

$7.50
Postage and 
packing additional.

$7.00
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Book Sales FREEPOST 4 (No stamp needed)

The Federal Publishing Company, 
PO Box 227, Waterloo, NSW 2017 
Tel: (02) 663-9999. Tlx: AA74488

DIGITAL ELECTRONICS. Electronic equipment plays an important role in almost every field 
of human endeavour and every day, more and more electronic equipment is 'going digital'. 
Even professional engineers and technicians find it hard to keep pace. In order to understand 
new developments, you need a good grounding in basic digital concepts and Introduction to 
Digital Electronics can give you that grounding. Tens of thousands of engineers, technicians, 
students and hobbyists nave used this book to find out what the digital revolution is all about. 
This new fourth edition has been updated and expanded to make it of even greater value. No 
previous knowledge of digital electronics is necessary — The book includes an excellent 
coverage of basic concepts. A0079A $4.50

BASIC ELECTRONICS. This popular text has now been re-issued. Basic Electronics is 
almost certainly the mosty widely used reference manual on electronics fundamentals in 
Australia. Written as a basic text for the electronics enthusiast, it is also being used by radio 
clubs, secondary schools and colleges, and in WIA youth radio clubs. It begins with the 
electron, introduces and explains components and circuit concepts and progresses through 
radio, audio techniques, servicing test instruments, television, etc. If you've always wanted to 
know more about electronics, but have been scared off by the mysteries involved, let Basic 
Electronics explain them to you. Easily understood diagrams ano text make this the perfect 
introduction to the growing and exciting world of electronics. We’ve even included five 
electronic projects for the beginner. A0074A $4.50

PROJECTS & CIRCUITS. If you like building electronic projects in your spare time, you can’t 
afford to miss out on this exciting book of popular projects from Electronics Australia. Just 
look what’s inside! Audio and Video Projects: Video Amplifier for Computers and VCRs, 
Video Enhancer, Vocal Canceller, Stereo Simulator for Tuners and VCRs, Guitar Booster for 
Stereo Amplifiers. Automotive Projects: Transistor-assisted Ingition System, Breath Tester, 
Low Fuel Indicator, Speed Sentry, Audible Turn Indicator. Mains Power Control Projects: 
Musicolor, Photographic Timer, Driveway Sentry, Touch-lamp Dimmer. Power Supplies and 
Test Equipment: Battery Saver for Personal Portables, Dual Tracking ±22V Power Supply, 
3 1 /2-Digit LCD Capacitance Meter, In-Circuit Transistor Tester. Plus EA’s 10-year project 
index. C0069A $4.50

THE BEST VIC/COMMODORE SOFTWARE. Trying to find the most suitable software for 
personal computers can be frustrating. The editors of Consumer Guide have compiled 
comprehensive reviews of VIC 20 and Commodore 64 programs based on ratings by user 
groups; further evaluation is given by the editors and Commodore software experts Jim and 
Ellen Strasma. Each review describes the program’s purpose and features, detailing both the 
good points and bad. Each program has been rated for ease of use, clarity of written and 
on-screen instructions, and overall performance. The program's price, publisher, format and 
hardware requirements are also included. The reviews are presented in sets by topic: Word 
Processing, Business, Home, Education, Networking, Strategy Games, Arcade Games and 
Programming Aids. Spiral bound, 192pp. K0052G $8.50

THE BEST APPLE SOFTWARE. The editors of Consumer Guide have compiled 
comprehensive reviews of Apple II, II Plus and lie programs based on ratings by user groups; 
further evaluation is given by the editors and Apple software expert Roe Adams. Each 
program has been rated for ease of use, clarity of written and on-screen instructions, and 
overall performance. The program's price, publisher, format and hardware requirements are 
also included. The reviews are presented in sets by topic: Word Processing, Business, 
Home, Education, Networking, Strategy Games, Arcade Games and Programming Aids.
Spiral bound, 160pp. K0060G $8.50
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New Products...
Product reviews, releases & services

Digital multimeter checks 
transistors and capacitors
Jaycar has recently added the Metex digital multimeter to its 
range of test equipment. It is aimed at the low-price portable 
DMM market, although it has some handy features not found 
in most other instruments in the

These days, nearly all test equipment 
submitted for review in Electronics Aus
tralia is well up to standard. The Metex 
3530 is a typical case. Priced at $129, it 
is within the reach of most hobbyists 
and has a performance which would 
easily meet their needs.

The 3530 is a manually adjusted 31- 
range instrument. The 10A DC current 
range is selected by inserting the test 
lead into a separate socket: this is virtu
ally standard for DMMs. The remaining 
30 ranges are selected by positioning the 
front panel rotary switch.

Operation of the switch is firm and 
positive — it sits cleanly in the detents. 
It does, however, lack the solid feel of 
more expensive instruments. The multi
coloured front panel artwork is particu
larly good and indicates clearly which 
mode and range have been selected.

A feature which we wholly approve of 
is the separate On/Off switch. This is 
much more convenient than including 
an Off position for the rotary switch.

The unusual features of the 3530 
DMM are the capacitor and transistor 
testing facilities. There are five ranges 
of capacitance, from 2000pF to 20gF 
The capacitor under test is inserted into 
special sockets on the front panel — it 
is not necessary to use the test leads.

The capacitance ranges must be 
manually zeroed using a small knob on 
the front panel. Although the zeroing is 
quite easy to perform, it is necessary to 
readjust when changing ranges.

Accuracy of the capacitance ranges 
appears to be quite acceptable. The 
readings corresponded closely to those 
on our workshop capacitance tester.

By setting the rotary switch to “hfe”, 
transistors can be tested by means of a 
special socket, again on the front panel. 
This socket is arranged in PNP 

same price bracket.
and NPN halves, each having the for
mat E B C E.

The socket is circular, but not entirely 
compatible with the pin configuration. 
For most PNP transistors, the pin layout 
is correct. For most NPNs, the base pin 
is offset the wrong way.

The low resistance range (diode test) 
also incorporates a continuity tester. 
This has audible and visible indicators.

It’s as good as any continuity tester 
we’ve seen on a DMM.

One particularly impressive feature of 
the 3530 is the fuse. This is accessible 
through the battery compartment, which 
is a much better arrangement than hav
ing to remove the back panel as with 
some instruments.

With respect to general accuracy, we 
found the 3530 to be within the claimed 
range of ±0.5%. Using a 10.00V stand
ard, a value of 10.02V was indicated.

The operating manual seems to be 
clear and easy to follow. It is quite up 
to standard for this type of instrument.

Supplied with the instrument are test 
leads and a protective carry box. The 
test leads are flexible and of sufficient 
length. The protective box can be 
closed completely, with the front cover 
clipping shut.

In practice, though, a protective cover 
is generally a hindrance and is eventu
ally discarded, irrespective of its protec
tive value.

Overall the Metex 3530 is a useful test 
instrument for the hobbyist or service
man. For further information contact 
Jaycar Electronics, 115-117 Parramatta 
Road (PO Box 185), Concord 2137. 
Telephone (02) 747 2022. (C.D.)
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Multimeter works in the dark
A novel low-power fluorescent strip 

backlighting option in Philips’ new ex
tended four-digit PM 2518X hand-held 
digital multimetre enables the LCD to 
be read in low-light conditions, such as 
aircraft cockpits or behind instrument 
racks, yet gives 10 times the battery life 
of equivalent LED instruments.

The PM 2518X provides comprehen
sive bench-top specifications, including 
0.1% accuracy, in a compact and highly 
portable package. The new multimeter 
offers DC voltage and current ranges, 
true RMS AC voltage and current, and 
resistance measurements. In addition, 
dB measurements, diode voltage drop, 

audible continuity testing and tempera
ture measuring facilities are included. A 
simple zero-set facility permits direct 
reading of tolerances and variations on 
all ranges.

Measurements are possible for volt
ages up to 1000V DC or 600V RMS AC 
with a maximum resolution of lOOgV; 
current, both AC and DC, up to 20A 
with a maximum resolution of 10/zA; 
and resistance up to 100MÌÌ with a max
imum resolution of lOOmil

For further information contact: 
Philips Scientific & Industrial, 25-27 
Paul St, North Ryde 2113. Phone: (02) 
888-0403

New personal computer 
from Amstrad

Amstrad’s new PCW 8256 computer 
comes with 256K of RAM and the 
CP/M Plus operating system which al
lows access to over 5,000 commercial 
applications programs including spread
sheets, databases and communications. 
It also comes complete with a variety of 
extra programs including Dr Logo and 
the GSX Graphics Extension.

The computer has a high resolution 
green screen monitor, an 82-key key
board and a built-in disc drive operating 
on 3-inch disks. Price is under $1500, 
including the printer which has letter or 
draft quality modes.

For further information or demonstra
tion contact AWA-Thom, PO Box 11, 
Rydalmere 2116. Telephone: (02) 638- 
8444.

PLASMA DISPLAY SEMINAR
A one day seminar will be presented by overseas speakers on this new, flat panel 
technology. Topics covered will include:

AIMTEX
ELECTRONICS

— Comparisons of the various display technologies
- Manufacturing process - Current applications
— Technical aspects of designing with plasma displays. 

Location and dates:
ADELAIDE 
MELBOURNE 
SYDNEY

Monday 24th February 1986 
Tuesday 25th February 1986 
Thursday 27th February 1986

For further information and bookings please contact
Adelaide: Vaughan Wilson 42 6655
Melbourne: Bob Jackson 555 2477 Sydney: Peter McBride 728 2121

a division of TLE ELECTRICAL PTY LIMITED 36 Lisbon Street Fairfield, NSW 2165 Australia
(Incorporated in New South Wales) Telephone (02) 728 2121, 727 5444 Telex AA27922 ATTN AMTEX
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New Products...

Table top drill for short 
run PCB production

Amden have released a new table top 
drill for short-run printed circuit board 
production and prototyping in-house.

The drill is easy and clean to operate. 
It features an adjustable, tilting work
table which is footswitch activated, and 
it has a dust absorbing vacuum system

Portable 
EPROM/EEPROM 
programmer

The SE-4942 is a fully portable pro
grammer that fits easily into a briefcase. 
Weighing only 1.8 kg and having a wide 
operating voltage range from 85 to 249 
volts AC makes this unit ideal for field 
service.

Special OEM prices rKUUAlA fo|< |ßM® pc XT AT

Qty 
prices 

excluding 
tax

DTC 5150 BXD6 controllers for “PC/XT” $222
DTC 5290 Controllers for “AT” $430
20MB to 86 MB Winchester Drives $CALL
DP100 10" dot matrix Printers $279
DP150 15" dot matrix Printers $468
Fujitsu DPL24 and SP830 printers $CALL

(07) 289 1955

which keeps the work area and sur
rounding atmosphere free of fibreglass 
dust. The unit is powered by a 90 watt 
motor running at 30,000rpm, and the 
precision is enhanced by continuous 
variable control of the stroke speed.

For further information contact: Cir
cuit Components (A’Asia) Pty Ltd, 383 
Forest Rd, Bexley, NSW 2207. Tele
phone: (02) 59-3720.

Nine standard transfer formats enable 
the user to down or up-load data. Full 
remote control is available via the 
RS232 port. The SE-4942 offers pro
gramming facilities and does extensive 
checking on the EPROM to ensure 
faulty devices do not pass.

For more information contact Alfa
tron Pty Ltd, 1761 Ferntree Gully Rd, 
Ferntree Gully, Victoria 3156. Tele
phone: (03) 758-9000.

Scanning receiver
Recently released by Dick Smith 

Electronics Pty Ltd, the HX 2000 
AM/FM programmable hand-held scan
ning receiver covers seven frequency 
bands and boasts 20 channel memories, 
a liquid crystal display, and automatic 
search and scanning controls. The unit 
is supplied complete with a small whip 
antenna.

For further information contact Dick 
Smith Electronics Pty Ltd, PO Box 321, 
North Ryde, NSW 2113. Telephone: 
(02) 888-3200.

Personal alarm for 
mugging deterrent

The Electro-Guard Personal Alarm 
from ACS Systems is a pocket-sized 
unit which doubles as a convenient 
torch. Pressing a button causes it to 
emit a piercing alarm sound. It can also 
be used as a simple door alarm or win
dow alarm to guard against intruders. It 
is priced at $9.95.

For further information contact ACS
Systems, 109 Alexander Street, Crows
Nest 2065. Telephone: (02) 437-6206.
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David Tilbrook

This kit of 2-P21 WO Polycone Woofers 
and 2-D25TG-55 Ferrofluid Cooled 
dome tweeters with Polymer 
Diaphragms, is available for $350.
Cross-overs, cabinets and loudspeaker 
stands are also available.
For futher information and a reprint of the 
full details of the Tilbrook project, please 
contact the Sole Australian Distributor 
or your nearest dealer.
Stocked by Jaycar Electronics and 
leading hi-fi and electronic stores.

Sole Australian Distributor
SCAN AUDIO PTY LTD. PO Box 242, 
Hawthorn 3122. Telephone (03) 429 2199.
Queensland Distributor:
Queensland Stereo Visual Supply 
Telephone (07) 265 7945.

Dealers: Sydney - Jaycar Electronics 
7472022. Brisbane-Queensland 
Stereo Visual 2657945. Melbourne - 
Radio Parts 2118122.

We’re talking about the exciting new 
David Tilbrook designed speaker kit 
which uses VIFA's high performance 
drivers from Denmark. His 2-way, digital
ready 100 Watt capable masterpiece. 
The name Tilbrook is synonymous with 
brilliant design and performance 
characteristics and this new system 
keeps the legend alive and well. The 
magazine 'The Australian Electronics 
Monthly' - where David is Project 
Manager - published full details of the 
design in their August issue. Already 
there has been considerable interest 
and many speakers have now been built 
with superb results.
You'll save around $800 when you 
hear what you get from this system 
when compared to something you buy 
off the shelf with similar characteristics. 
If you compare its performance to fully 
imported, high priced speakers from 
Mission, Heybrook, Monitor Audio. Bang 
& Olufsen and many others, you'll see 
that they too use these VIFA speakers.

s

Build one of the world’s
finest 2-way 
$907

For the unadulterated 
pleasure of pure, detailed 
and accurate sound, it is 
generally accepted that the 
starting point just has to be Danish 
Dynaudio drivers.

Dynaudio drivers use hexagonal 
voice coil wiring and magnetic 
voice coil oil for extremely 
high power handling, 
woofers with symmetrical 
drives, voice coil sizes of up
to 4','and brilliantly designed crossover networks. 
For the recommended retail price of $907 we can show you 
how to enjoy a qual ity of sound you have probably never
experienced before. Call your nearest Dynaudio dealer today.

Sole Australian Distributors: SCAN AUDIO Pty. Ltd., PO. Box 242, 
Hawthorn, Victoria 3122. Telephone(03) 4292199.
Dealers: Melbourne - Tivoli Hi-Fi 8133533. Adelaide - Blackwood 
Sound 2786888. Sydney-AppolIo Hi-Fi 5609019. Brisbane - Ipswich 
Hi-Fi 2815485, City Hi-Fi 8324498, Queensland Stereo Visual 2657945.

m/NAUDIO
AUTHENTIC FIDELITY

SCAN 
SPEAK 

200.

The 
professional 
kit from the kit 
professionals.
The Scon Speak 200 Kit offers you the 
opportunity to build and enjoy a speaker 
system which produces magnificent 
results over the entire sonic spectrum - 
at a price which would be trebled, 
or more, in ready-made speakers. 
The key to performance lies in the 
components used. Both the woofer 
(180mm) and tweeter (19mm) are 
manufactured in Denmark by Scan 
Speak - and are the same as those 
chosen by such world leaders as ProAc, 
Carlsson, Linn, and NAD just to name 
a few.
Frequency Response is 50 to 20KHz ± 3db, 
Sensitivity (Imtr/lw) is 89db, Crossover 
Frequency is 3000Hz and Distortion on 
2nd and 3rd harmonics 100 to 20KHz 
is less than 0.7%.
At around $800, the kit comes with com
plete technical data plus easy-to-follow 
instructions. All exposed cabinet areas 
are timber veneer. When assembled, 
each speaker measures 650 x 260 x 
360mm,
For further details please contact the 
Sole Australian Distributor or your nearest 
dealer.

scan-spaaK
SCAN AUDIO Pty. Ltd.
PO Box 242, Hawthorn,Victoria 3122.
Telephone (03) 4292199.
Dealers: Melbourne Penny Lane Audio
2599641, Diamond Hi-Fi 4358400. Sydney

Dave Ryall Electronics 9827500. Brisbane
Sound Centre 2210821. Adelaide

The Sound Craftsmen 2720341.



New Products...

Miniature air 
variable capacitors

The Murata-Erie Miniature MVM 
series of air-variable capacitors are 
suited to VHF, UHF, microwave mili
tary communications, navigation, fire 
control, and various RF applications.

The MVM has internal air meshing 
shells which are silver plated to provide 
conductivity and long life. The high 
density ceramic insulator is used be-

Business
Brief

Data Cable Pty Ltd have moved. 
Their new address is 538 Mountain

Weatherproof 
UV-resistant 
plastic enclosure

The Amalgamated Instrument com
pany originally designed this weather
proof case for their range of swimming 
pool test equipment.

The main body of the unit is moulded 
from a plastic material called ASA 
which is highly UV resistant. The front 
is made from toughened acrylic which is 
also UV resistant.

The enclosure can be surface or panel 
mounted. Retail price is $22.50.

Laser module with 
10mW output power

By using an improved optical resona
tor and a higher quality mirror, Siemens 
have been able to boost the output 
power of their HeNe laser module to 
lOmW, making it a good choice for use 
in laser printers.

The specified lOmW output refers to 
the “end-of-life” condition, with life ex
pectancy being 25,000 hours. All the 
HeNe laser tubes and modules from 
Siemens except the 25mW version fea
ture coaxial design and integral mirrors, 
with output power ranging from 0.5mW 
upward.

The tubes are manufactured using 
glass to metal and ceramic-to-metal 
technology. For further information 
contact Siemens Ltd, 544 Church St, 
Richmond, Vic 3121. Telephone: Syd
ney (02) 436-8720.

tween stator and mounting bushing and 
this construction contributes to the 
overall strength. A rubber gasketed 
threaded end cap effectively seals the 
unit against humidity and contamina
tion.

The MVM series have a maximum 
working voltage of 250VDC and capaci
tance ranges from 0.8-10 pF to 1.0-20 
pF.

For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe 2141. Telephone: (02) 648-5455.

Highway, Bayswater, Victoria, 3153. 
The company has installed a toll-free 
number for interstate callers. This is 008 
33 7463, while the normal telephone 
number is (03) 729 0044.

For further information contact Amal
gamated Instrument Co Pty Ltd., PO 
Box 134, Terry Hills 2084. Telephone: 
(02) 450-1744.

Power amplifiers 
for 900 MHz 
cellular radios

Motorola has power amplifiers fc 
900 MHz portable cellular radios. The 
are the MHW802-1 and the MHW802- 
which are rated at 2.2 watts outpi 
power and are intended for one wai 
portables. They proivide over 3dB re 
serve power to compensate for nornu 
duplex filter losses. The amplifier opei 
ates at a supply voltage of 9.4V DC.

The MHW802 is packaged in a rugge' 
housing designed to provide a self-con 
tained heat sink permitting safe opera 
tion of the module at case temperature 
up to 100°C.

Hitachi 40MHz 
digital storage 
scope

The Hitachi VC6041 features 40MH 
channel operation in conventional mod 
and in digital mode, a large memory ca 
pacity of 4000 words/channel in each c 
the inputs, data save and display meme 
ries and a horizontal axis resolution c 
400 words/div with xlOO magnification.

The dual save memories enable th 
display of newly stored and save, 
memory comparisons and the curso 
functions display time and voltage infoi 
mation on the LED and annunciatio 
panels.

Most of the features are selected by 
single pushbutton operation and th 
scope is backed by a two-year warranty

For further information contact IRI 
Components, 32 Parramatta Road, Lid 
combe 2141. Telephone: (02) 648-5455.

Modular work benches 
and cabinets

Lamson Engineering has extended it 
range of material handling products b 
acquiring full production and marketin 
activities for modular work benches an 
dense storage tool cabinets.

The modular work benches are avai 
able in a variety of standard sizes wit 
above bench shelf levels and belo' 
bench cupboard and drawer units avai 
able as easy add-on equipment to mate 
individual requirements.

For further details contact: Lamso 
Engineering, 165 Rockwood Rd, Bank: 
town 2200. Telephone: (02) 70-0381.
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PROFESSIONAL- 
COMPUTERISED 
SECURITY KIT

2 Kits available-Standard or Deluxe. 4 sector 
Control with switch selection of its many pre
programmed functions. Quality components for 
reliability. Comprehensive instructions included.

Literature, prices and further information available from:

I.E.I. (Aust) Pty. Ltd.

15-17 Normanby Rd, Clayton, Vic, 3149 
Tel (03)5448411. Telex AA35780
248 Johnston St, Annandale, NSW, 2038 
Tel (02)6920999

31 Phillips St, Thebarton, SA, 5031 
Tel (08)3522066
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50 oM 55fears anv...
“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues.

January 1936

Missed opportunities: most of the radio 
factories closed down right over the 
holiday season and missed untold busi
ness. Apparently a lot of suburban and 
country dealers managed to sell sets in 
far greater numbers than expected, and 
we had the unusual experience of an
swering phone calls from dealers mak
ing frantic inquiries as to where to ob
tain sets.
Car radio trends: with the advent of all 
steel car bodies, the roof type of an
tenna has had to be discarded in favour 
of various types of under-car antennas. 
As these antennas have proved to have 
considerably less pick up, more sensitive 
receivers have had to be designed. The 
latest have a sensitivity factor of a third 
to half a microvolt!
Windmill power: the International 
Radio Company of Sydney always 
seems to be adding something new to its 
line up. The latest is the Pioneer “Air- 
flo” battery charger. In a nutshell, it is 
a battery charger generator driven en
tirely by a small windmill.

The job is a neat and compact unit 
which will charge batteries of six volts 
at up to five amperes., having a spe
cially designed blade which takes the 
greatest possible power from even slight 
breezes.
Frequency modulation; there is little 
chance of stagnation in radio develop
ment. It was revealed by Major E.H. 
Armstrong at a recent meeting of the 
Institute of Radio Engineers in USA 
that he has been working on a system of 
frequency modulated transmissions. 
Major Armstrong will be remembered 
for his work in connection with early su
perheterodynes and super-regenerators.

He announced that for some months

past he had been carrying out practical 
tests with a new transmitting technique, 
with which he established more consis
tent communication over a distance of 
85 miles than did the 50kW broadcast 
stations, although the power used was 
only 2 kilowatts. The transmissions were 
in the ultra-short wavelength of between 
7 and 8 metres.
Making radium: the value of radium for 
medical treatment is colossal, but so too 
is the price. As a result, many laborato
ries have their research workers trying 
to create inexpensive radium substi
tutes.

Considerable steps have been taken in 
the production of a radium substitute 
with the manufacture of a huge electron 
whirligig. This device does away with 
the need for very high voltages, having 
an acceleration chamber with a strong 
magnetic field.
TV in Hollywood: the Twentieth Cen
tury studies are opening the first Holly
wood television stage, making it a me
morial to the late Will Rogers.

January 1961
World’s largest: a fantastic spider web 
covers an entire peninsular at the east
ernmost tip of Maine, USA. — 750 
acres of bronze lace 800 feet and more 
above the ground. This is the antenna 
for the most powerful transmitting sta
tion ever built. Its purpose — to talk to 
submarines under water.

Ordinary radio signals cannot pene
trate water. Until the new 2,000,000 
watt station goes on air early this year, 
submarines must raise their antennas 
above the ocean surface to receive mes
sages.
Boeing helicopter: a new era of helicop
ter transportation was ushered in re

cently with the first flight of the Boeing 
Vertol 107. The result of a completely 
new concept in helicopter design, the 
107 is said to be the fastest, smoothest 
and most versatile helicopter flying 
today.

The twin rotor Boeing Vertol is the 
culmination of a four year program to 
produce the best configuration for a 
medium transport helicopter in the tur
bine era of the 1960s. Powered by two 
General Electric turbines of 2,300 
horsepower, it can carry from 26 to 30 
passengers and can cruise in excess of 
155 m.p.h.
Car 45 player: the new car type record 
player, manufactured by Philips, was 
shown recently at the British Motor 
Show. It takes 45 r.p.m. records and is 
designed to play through any standard 
car radio. The makers claim that it is 
unaffected by bad roads, acceleration or 
braking.
New transformer: in the trend towards 
smaller and lighter electronic equipment 
one component, the transformer, has 
proved a stumbling block. The materials 
from which it is made are naturally 
heavy, while there is a limit to the 
miniaturisation possible without seri
ously degrading performance.

Serious attempts to replace the elec
tromagnetic transformer are underway 
following the development of lead zirco- 
nate-titanate piezo electric ceramics. 
Two piezo electric elements are me
chanically coupled. By electrically ener
gizing one of the elements, it is possible 
to produce a strain and thereby a volt
age in the other.
Sintered magnet: a stronger type of 
magnet has been obtained by sintering 
insulated magnetic flakes instead of the 
usual nickel-iron powders.

The magnetic flakes align themselves 
before pressing. This means there are 
fewer air gaps in the finished compo
nent. This in turn can double the 
amount of magnetism carried by the 
pressing.
Threshing machine: a novel type of 
threshing machine, or combine harvest
er, weighs only two thirds of a ton com
pared to the usual weight of three tons. 
It depends on the fact that the grain is 
threshed against a rubber roller filled 
with air instead of the usual threshing 
board.
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Extend your

MMM

Cat L-7025

B.093/MM

ALL THIS 
FOR ONLY 

$349 REED SWITCH
Guards entry/exits. Any 
intrusion and the alarm 

sounds. Cat L-5126

facilities of a Formula Oneracer wth hhe moni,or'n9 
unit. An LCD displays the stems ofu® lnexPenS've 
pressure, RPM, voltaae anokL/tff a functi°ns: oil 
able RPM and water temp alarm L P' Pro9ramm- 
problems. Built-in stopwatch to%C^

PERSONAL 
REMOTE CONTROL
Use to remotely 
turn the alarm 
on and off.
Convient! Cat L-5124

local audio alarms
large piezo electronic
Compact but it delivers an Mz
earsplitting sound! Ideal for car (A III 
home or van alarms. Operates $2495 WL
PIEZO ELEcTR0NIcSCED’

15 (200mA at 12V) SoUnd
ouput:110dBat1 m $095^^
Frequency: 2800Hz NOW ’V 4=-=

Crime is on theJ^rea^ peace of mind.

REMOTE I
SWITCHED CAR ALARM

Stops thieves 'stealing off’ with your valuable> car! Hard to 
imagine that real protection could b® s0
DSE covers all the angles. Features boot and bonnet 
triaaer iqnition cut-out, battery backup capability and 
more Loud 11 OdB siren should scare off thieves mstany. 
Cat L-5096 $4 RQ

CAR COMMANDER
Tells you what’s happening 

under the bonnet!

system by adding ‘more’ of these...
PASSIVE REMOTE

INFRARED SENSOR
Monitors whole rooms 
(covers 64sq.m.). Any 
movement is instantly 

transmitted to the CPU.
. - CatL-5122

PTY LTD

DICK^SMIÎH ELECTRONICS NOW AVAILABLE AT ALL 52 DSE 
STORES THROUGHOUT AUSTRALIA & 
PARTICIPATING RESELLERS.



Algernon:
a low cost robot for 
any 8-bit computer
If you’ve always had a hankering to get involved in robotics but could 
never justify the expense, Jaycar’s new robot kit is cheap enough to 
put you in the picture. This is a real do-it-yourself project with plenty of 
challenge for imaginative constructors and computer hackers.

by COLIN DAWSON

With powerful personal computers 
available to hobbyists, robotics is now a 
more practical hobby than ever. The 
only obstacle preventing hobbyists from 
developing a reasonably sophisticated 
system has been the cost of the robot it
self.

Is it a bird? Is it a plane? It’s Algernon and you can have him for your very own.

Even quite elementary robot arms 
usually have a price tag with four fig
ures. At $189 for the basic kit, Jaycar’s 
new robot opens up the field for a lot of 
people on a low budget.

An unlikely combination of printed 
circuit board copper laminate, radio dial 

drives and pulleys, electric motors, rub
ber bands and other commonplace 
items, the new kit can be assembled 
into a versatile computer controlled 
robot arm. Its impressive “experimen
tal” appearance is also a good talking 
point — it never fails to elicit an excla
mation of “What’s that thing?”

In fact, we thought that the new robot 
had so much “character” that he, it 
(she?) ought to be christened. We cast 
about for a monniker suitable for such a 
personage and came up with “Alger
non”. Yup. Algernon. He is quite a 
capable fellow and can be controlled by 
a Microbee or ultimately, any eight-bit 
computer.

Algernon compares well with other 
robot arms in terms of movement and 
freedom: it has separately controllable 
waist, shoulder, elbow, wrist and grip
pers, 270 degrees of rotation (at the 
waist), position sensors for all of its 
(his?) joints and pressure type limit 
switches for the fingers. Its only real 
limitation is that the wrist does not ro
tate.

The basic kit contains all of the parts 
needed for the arm assembly, including 
motors and position sensors. Not in
cluded are the motor control board and 
the computer interface board, both of 
which are available as separate kits. The 
interface board is suitable for use with 
the parallel ports of the Microbee but 
could be adapted to any 8-bit parallel 
computer port.

Two manuals are supplied with the
basic kit. One contains the mechanical
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details and the other is the construction 
manual. Both are illustrated — the me
chanical details manual also has PCB 
artworks for the arm assembly.

Most of the rigid structure for the 
robot arm is copper clad phenolic board 
— the raw material of printed circuit 
boards. Certainly, this is an unusual ap
plication for the PCB, but it actually 
works very well. The phenolic board 
provides a strong and lightweight back
bone for the robot, while the copper 
cladding makes it easy to solder joined 
pieces together.

Phenolic board is also very cheap, 
which has been a major factor in keep
ing the cost of the kit low.

The robot is powered by five perma
nent magnet DC motors. These are 
used to actuate the waist, shoulder, 
elbow, wrist and gripper. Each motor 
has a rated current drain of 1A.

They could all be operated simulta
neously if your robot control program is 
sufficiently comprehensive but a simpler 
program would operate each motor in 
sequence, thereby keeping the total cur
rent drain to a reasonable figure.

Drive is transmitted from the motors 
to the various knuckle joints of the arm 
through a system of quite large dia
meter pulleys. These were originally in
tended for use in radio dial drives and 
vary in size from 42mm to 112mm and 
are driven by nylon cords and rubber 
bands. Yep. It sounds a bit Heath 
Robinson-ish but it works!

To limit the amount of free play in 
the system, all of the longer drive cords 
have tensioners operating on them. This 
prevents jerkiness in operation and per
mits the operator to position the arm 
more accurately. However, the arm will 
still flex a little and the maximum 
practical load would be around 200 to 
300 grams.

The position sensors for the waist, 
shoulder, elbow and wrist joints all have 
a resolution of one part in 192.

They each consist of an etched PCB 
disc carrying a matrix of eight diodes. 
The PCB pattern is arranged such that 
there are three concentric rings. The 
inner ring has eight pads, the second 64 
and the outer 192 pads. A slide contact 
operating on each of the rings provides 
a unique code for each of the 192 posi
tions.

The gripper sensor is a linear contact 
system with eight pads giving a position 
resolution of only one part in eight, but 
pressure limit switches on the grippers 
themselves compensate for their re
duced resolution.

In preparing a control program, the

Algernon consists of PCB laminate, dial drums, rubber bands and electric motors.

range of positions can be equated to 
codes either by calculating all the possi
ble codes or by “reading them in” from 
the sensor disc. This would necessitate 
setting up the computer port to read the 
disc ouput code whilst moving the joint 
through its full range of movements.

If the position codes are to be calcu
lated, location of the slide contacts will 
be critical. For the alternative method, 
positioning of the contacts is not partic
ularly important. Each position will cor
respond to some unique code — it does 
not matter what this code is.

The interface board is designed so 
that each of the motors can be operated 
at two speeds, in forward or reverse. 
The lower speed is achieved by operat

This view shows the various sub-assemblies, prior to final assembly.

ing the motor with a pulsed waveform. 
The pulse duty cycle can be easily set 
by selecting RC components.

We understand that a microprocessor 
controller for the robot is under devel
opment. This would eliminate the need 
for a computer and allow the arm to be 
controlled by a simple array of switches.

There are two low speed circuits 
available, although the particular circuit 
to be used with each motor must be 
nominated during construction. When 
the motors are operated at maximum 
speed, the chopper circuit is bypassed.

Next month we will describe how Al
gernon is put together. By the looks of 
it, the only tools required will be a 
screwdriver and soldering iron. ®
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Don’t buy a new amplifier ...

Build this
CD Adaptor
Inexpensive and easy to build, this 
CD Adaptor will match your fancy new 
compact disc player to your stereo amplifier. 
All you need is a switch, a few resistors 
and four RCA sockets.
by COLIN DAWSON

Compact disc players have become 
enormously popular, with many people 
buying them for their convenience as 
much as for their sound quality. But be
ware! Your fancy new CD player might 
not be compatible with your amplifier.

While it is true that many amplifiers 
do not have the performance to take 
full advantage of a CD player’s poten
tial, this is not the main factor affecting 
compatibility. The problem is that the 
signal level from the CD player may ex
ceed the maximum level permitted for 
the amplifier input.

Let’s take a closer look at this. Prior 
to the advent of CD players, the auxil
iary inputs on most amplifiers were 
rated at about 500mV sensitivity. This 
means that a signal of 500mV RMS 
must be fed in for the amplifier to de
liver its rated output.

And that’s where the problem comes 
in. Compact disc player manufacturers 
seem to have standardized on a 2V out
put level and this can overload the aux
iliary inputs of some amplifiers. This 
particularly applies to low-cost amplifier 
systems where the volume control fol
lows the tone control circuitry. The re
sult is unpleasant distortion regardless 
of the volume control setting.

Where the volume control comes 
straight after the auxiliary input, the 
fact that the CD player signal is so high 
still causes a problem because the vol

ume control has to be at such a low set
ting for normal listening levels. At such 
low settings the volume control will 
probably have very poor channel bal
ance, as well as being quite “savage” in 
action. Fortunately, there is a simple 
cure.
The circuit

Basically, all that is needed is a resis
tive attenuator between the CD player 
and the amplifier. In this instance, 
we’ve taken the concept a little further 

Compare this inside view with the wiring diagram at far right.

by devising a switchable attenuator. The 
circuit is shown in Fig.l.

As shown, the output of our CD 
Adaptor is switchable between four 
levels. In addition to the full 2V output, 
there are three levels of attenuation. 
These correspond to output levels of 
IV, 600mV and 300mV respectively.

While much the same result could be 
achieved using only a dual gang potenti
ometer, the matching between the 
tracks on most pots is not up to stand
ard. In addition, there is always the risk 
that the pot will become noisy.

The use of a switchable attenuator 
makes this a virtually universal circuit. 
It can be used to match a CD player to 
almost any amplifier without any com
ponent changes.
Construction

Because the circuit is so simple, we 
have not bothered to design a printed
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The circuit is built into a low-cost plastic case.

PARTS LIST
1 3-pole 4-position rotary switch
1 plastic project box, 130 x 67 x 

40mm
4 panel-mounting RCA sockets (2 

red, 2 black)
1 Scotchcal artwork (optional)
5 80mm lengths insulated hook-up 

wire
Resistors (0.25W, 5%)
2 x 4.7W1, 2 x 2.2kQ, 4 x 1,5kQ

circuit board. All of the resistors are 
mounted on the back of the switch as 
shown in the wiring diagram (Fig.2).

The prototype was mounted in a plas
tic project box measuring 130 x 67 x 
40mm. Use the type with an aluminium 
lid as this can be used for the circuit 
earth. In addition to the rotary switch, 
the only other components required are 
the input and output RCA sockets.

Most of the constructional details can 
be gleaned from the photographs and 
the wiring diagram. Note that the resis
tors should be mounted close to the 
switch terminals so that they will clear 

the bottom of the box.
Artwork for the front panel is repro

duced actual size with this article and 
can be used as a drilling template for 
the front panel. A self-adhesive label 
made from photosensitive aluminium 
(Scotchcal) could also be used if avail
able.

Although the lid of the box serves as 
the signal earth, the attenuator circuit 
also needs an earth. We made this con
nection via an earth lug attached to one 
of the input sockets. Use light-duty 
hook-up wire to complete the wiring 
connections between the switches and 
the sockets.

Testing
To test the circuit, connect the out

puts from your CD player to the CD 
Adaptor inputs. The output terminals of 
the CD Adaptor go to the amplifier 
auxiliary inputs. Switch on and check 
that the audio level shifts dramatically 
each time you alter the switch setting.

The correct switch setting can easily 
be found by trial and error. All you 
have to do is switch the level back until 
the signal is free of obvious distortion. 
At the same time, the audio level from 
the amplifier should be about the same 
as for other signal sources (volume con
trol kept constant). ®

Fig.l: here is the full circuit diagram.

Fig.2: construction is easy — just follow this simple wiring 
diagram.
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REVIEWS OF RECENT

Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

MOZART
Quartet for Oboe, Violin, Viola and 
Cello. Divertiment: for Oboe, Cor An
glais, Two Horns, Double Bass and 
String Quartet. Heinz Hollinger (oboe), 
Hermann Baumann (horn), and the Or
lando String Quartet. Philips digital disc 
412 618/1.

In the Oboe Quartet the oboe takes 
the place of the first violin, the other in
struments — second violin, viola and 
cello — make up the four. This gives 
the oboe prominence, even dominance 
in the score, a responsibility Heinz Hol
linger assumes with graceful virtuosity.

After composing 15 quartets Mozart 
abandoned this form for 10 years except 
for four works for strings and flute and 
the oboe quartet under review. It may 
well be regarded as the first example of 
the composer’s maturity in this form of 
writing. The first movement is lively, 
the scoring a continuing delight.

It can be roughly divided into three 
parts with a very brief silence between 
them and provides a constant joy in lis
tening to playing of this perfection.

The second movement consists mainly 
of a long oboe solo, most elegantly 
played and though brief, continuing a 
little cadenza for the solo instrument. 
There are some excellent whispered pia- 
nissimos.

The finale is a jolly 6/8 rondo played 
with the nicest imaginable sense of 
rhythm unruffled by a sudden break 
into 4/4 time for a moment or two.

Here again the oboe’s virtuosity is gal
lant but never flashy. It contains a 
lovely long serious melody in a pensive 
mood and I found the whole disc a total 
delight.

The Divertimento written to celebrate 
his well-loved sister Nannerl’s birthday, 
is a suite of seven short pieces each for 
a different combination of instruments 
— oboe, cor anglais, two horns, double 
bass and string quartet and is a continu
ing wonder of originality. In this work 
the oboe is less prominent than in the 
quartet but is none the less always in 
evidence. Everything so affectionate 
that it warms the hearts of listeners.

The suite is played throughout with 
complete accuracy, perfect intonation, 
peerless coordination and unanimously 
subtle phrasing and inflections. This 
abiding pleasure is also light-hearted, 
described in the sleeve notes as social 
music, an opinion this reviewer en
dorses. Everything shines with the inno
cence of genius. (J.R.)

CHAUSSON
Concert for violin, piano and string 
quartet. Itzak Perlman (violin), Jorge 
Bolet (piano), Juillard Quartet. CBS 
Masterworks Digital Disc D37814.

There’s a great meeting of talents in 
this fine recording. Chausson was work
ing in France towards the end of the 
19th century when the whole musical 
world was influenced by the musical 
genius of Wagner. Chausson, and a 
great many of his fellow-countrymen, 
engaged in a lifelong struggle against 
Wagnerism with varying records of suc
cess.

Chausson was a rich amateur with no 
pressing pecuniary influences to sway 
him from one style to another but he 
was as enthusiastic an anti-Wagnerist as 
the next. But this did not prevent Wag
ner’s influence from creeping in 
momentarily here and there; not how
ever in conflict with typical French sen
sibility in this Concert — not Concerto.

The delightful scoring has all the 
transparency of the French school. 
There are many sudden changes of key 
which, however, do not, in the first

movement, disguise the influence of 
Cesar Franck, himself influenced by 
Wagnerism.

The busy piano is always nicely bal
anced against the other instruments. A 
grave-voiced cello adds to the charm. 
The music is always fresh despite an 
occasional intrusion of memory. The 
brief second movement is a swooping 
waltz, all very easy on the ear.

The third movement is funereal but 
shows no great profundity. It is charac
terised by the complete ease of the 
players. Here is a case of Chausson 
challenging Fafner with a quill. The Fi
nale consists of a set of Variations on a 
syncopated theme. The engineering is 
most lifelike and the cooperation of the 
players of the highest sensitivity.

The form is cyclic, everything is vigor
ously musical and the scoring of beguil
ing clarity. To sum up the “concert” is 
more in the manner of a sextet than 
anything else and the composer’s con
flicts of style developed ultimately into 
the delights of Debussy and Ravel and 
other charmers. If your enthusiasm for 
French music about the turn of the cen
tury is strong this is certainly for you 
(J.R.)

BARTOK_______
The Six String quartets played by the 
Juillard Quartet. CBS Masterworks Por
trait. Three boxed analog discs. M3P 
39817.

The Juillard have recorded these 
quartets three times. They are probably 
the greatest examples of their kind since 
the posthumous set of Beethoven’s. It is 
a fine issue which, however, faces tough 
competition from other similar combina
tions.

It may be interesting to note that 
though this is the Juillard’s first go at 
the set only one of the original players 
is now in the present group. He is the 
leader, Robert Mann.

Amongst the stiff competition that 
faces the present Juillard issue the 
strongest comes, in my opinion, from 
the Tokyo set, put out by DGG some 
four or five years ago. I still have it and 
play it alongside the Juillard.
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Despite the many merits of the latter 
I favour ever so slightly the Tokyo 
issue. The edge, however, is the slight
est imaginable and is based on detail — 
and occasional at that — only. The 
playing of the Juillard may be described 
at the least as illustrious despite a tend
ency to a slightly too wide a vibration 
sometimes in the leader’s tone.

When we come to the sound the 
Tokyo’s has a slightly wider dynamic 
than the Juillard’s and they seem to me 
to apply just a little more passion, not 
noticeable, however, until you know the 
works really well — no easy task. But 
the Juillard wins No. 3 hands down.

Detailed examination of both these 
examples of the recording leaves one 
with nothing but admiration for both 
the Juillard and Tokyo sets, though I 
must repeat here that my preference 
goes ever so slightly to the latter. But 
do not let this sway you. Either set is of 
the highest standard and would make a 
valuable addition to any music library. 
A pity some of the discs are not avail
able separately. Juillard’s is in a boxed 
set.

The present issue is a re-engineered 
set of the original 1949 mono issue but 
you will be surprised at the quality of 
the sound. (J.R.)

_______STRAUSS_______
Ein Heldenleben (A Hero’s Life) Tone 
Poem. The Cleveland Orchestra con
ducted by Vladimir Ashkenazy. Decca 
Digital Disc 414 292.

Ein Heldenleben (A Hero’s Life) is 
just what the title indicates — the life of 
a noble fellow, in this case the com
poser.

In this monstrous autobiography we 
have him as a swaggering youth, fight
ing off spiteful critics, going into battle, 
making love and settling down in peace. 
There is no question of his death, for 
this Strauss would probably have us go 
to his Death and Transfiguration which 
also has a noble ascension to some
where or other at the end.

But all this is not to undertake it as 
music. It has great moments and is viv
idly graphic, especially in the haunting 
love music with its alternative chattering 
and eroticism in which Strauss leaves 
nothing to the imagination and much to 
the memory.

The work despite its many merits is 
one of the least often recorded of the 
Strauss poems. Its faults must be 
weighed against its virtues — the auto
biographical bombast and vulgarity of 
the battle music against — I must re
peat it — the beauty of the love music. 
In this last the very difficult solo violin 
part is admirably played by Daniel 
Majesky.

The music follows on from there so 
beguilingly that one is happy to delay as 
long as possible the vulgar battle music 
that follows. In this the hero plunges 
radiantly into combat, lays about him 
lustily and, of course, emerges scathe
less and victorious.

This egocentricity precedes the hero’s 
earlier victories, signified by quotations 
from his earlier works. Peace, pipes its 
joys and contentment with Ashkenazy 
doing full justice to every bar in the 
splendidly scored piece. It is a brilliant 
reading in which he controls everything 
with complete understanding. Strauss 
fans of all but the most selective kind 
will adore it. (J.R.)

BIG BAND 
REMASTERED

Ray Noble with Al Bowlly & Glen Mill
er. The Great Bands in Digital Stereo — 
Vol III. Simulated stereo LP, RCA Vic
tor VPLI-0465.

Here is yet another in the recent 
series of albums compiled from original 
78s, reprocessed by recording engineer 
Robert Parker. (See E.A. Sept. '84 
p20).

Whereas earlier recordings in the 
series have been mainly orchestral — 
big band and jazz — this one has vocal
ist Al Bowlly up front in most of the 
tracks singing hits of the ’30s. Also on 
hand is the vocal group the Freshmen. 
As such, the album will probably have a 
nostalgic appeal to a wider audience.

Glen Miller, who had helped form the 
band, played trombone for Ray Noble 
and assisted with the arrangements, be
fore ultimately forming his own highly 
successful orchestra.

And Al Bowlly? Who else, asks Ron
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Ian J. Truscott's

ELECTRONIC 
WORLD

MORE & MORE
People are discovering us each 
week. Both the home enthusiast 

through to the small manufacturer.

COMPONENTS • 
TOOLS • KITS

In any quantity, buy one. or one 
thousand, we're happy to oblige 

SCHOOLS • CLUBS
ETC.

Inquire about our bulk discount 
deals

Save yourself a trip to the city - come to

30 LACEY STREET
CROYDON

OR PHONE
(03) 723 3860/ 

723 3094
Mall orders welcome.

E D _ O O Oser|al interface fcr EPROM PROGRAMMER
A COST EFFECTIVE SOLUTION TO EPROM PROGRAMMING

• EP-232 will program all 27- 
series of Eprom from 2716 to 
27256.

• Simple interface to any 
computer using RS232 port

• All functions controlled from 
computer console giving easy 
operation.

• User friendly MSDOS or CP/M 
software is included providing 
program-verify-read-blank 
commands, as well as editing 
and disk file I/O.

• TTL Prom programming 
personality modules 
available.

• Australian made EP232 costs a 
fraction of imported units.

CALL FOR PRICE AND DETAILS
DIAMOND SYSTEMS 
(03) 714 8269
P.O. Box 105 Hurstbridge 3099

Records & Tapes
Wills the producer of the record, can 
claim to have made over a thousand dif
ferent records — in a space of 13 years?

To modern ears, Al Bowlly might 
have less appeal than vocalists such as 
Bing Crosby, Frank Sinatra or Perry 
Como but he certainly wowed them in 
the ’30s!

There are 16 tracks on the album, 
with Al Bowlly’s hit songs include: A 
Little White Gardenia, Top Hat, Lazy 
River, Red Sails in the Sunset, You and 
the Night and Music, and many more. 
Non-vocal tracks are: Bugle Call Rag, 
Way Down Yonder in New Orleans, 
and Dinah.

As we’ve come to expect, Robert 
Parker’s re-mastering has again trans
formed noisy, acoustically dead, mono 
78rpm recordings to virtually noise-free, 
discreetly simulated stereo with ambi
ence, undoubtedly getting much closer 
to the true sound of the original per
formance.

If you have an interest in musicians 
and music of the ’20s and ’30s, I doubt 
that you will hear them to better advan
tage than in this series of discs — in
cluding the present one. (W.N.W.)

THEATRE ORGAN
Five Alive, Premiere Recording on the 
Capri Theatre Pipe organ, Goodwood 
S.A. Digitally mastered stereo LP, Digi- 
pipe WB-1001. [From “Five Alive”, 
TOSA (S.A. Div.), GPO Box 595, Ade
laide 5001]

This new recording is certainly 
“alive” with interest for Australian fans 
of the theatre pipe organ but, in terms 
of organ sound, it is best regarded as an 
indication of what’s in store for the fu
ture.

The intriguing story behind the Capri 

organ is summarised on the jacket but 
was related at greater length in the bro
chure issued for the inaugural concert in 
April ’83.

Originally installed in the Brisbane 
Wintergarden theatre in 1923 as a 
2-manual 7-rank Wurlitzer, it was trans
ferred to the Sydney Plaza and enlarged 
in 1940. Dismantled in the mid ’50s, it 
was purchased by organist Penn Hughes 
and installed in his Sydney home, along 
with extra ranks from redundant instru
ments in Burwood NSW, Dunedin NZ, 
Southhampton UK and elsewhere.

The current 4-manual console was a 
surplus “slave” unit obtained from the 
State Theatre, Melbourne.

At about this stage in its evolution, 
the organ was purchased by an overly 
ambitious enthusiast from Darwin but 
subsequently found its way back to 
Adelaide as the property of the Theatre 
Organ Society of Australia (S.A. Div.), 
being installed in their own theatre — 
the Capri at Goodwood. As a 4/22 in
strument, it is probably destined to be 
the largest and most valuable theatre 
organ ever installed in this country.

The recording features tracks by five 
highly regarded local organists: Tony 
Fenelon, Neil Jesen, John Atwell, 
David Johnston and Ray Thornley who, 
between them, offer over 52 minutes of 
the instrument.

Involving five different artists over a 
three month period, the presentation 
lacks a sense of occasion but the most 
serious limitation has to do with mic. 
placement and building acoustics. The 
bass is rather boomy, while low fre
quency ambient (air?) noise is much too 
high by modern standards.

As the inaugural recording of Aus
tralia’s largest theatre pipe organ, it will 
have its own historic appeal but, over
all, the sound quality can only be de
scribed as average. The recording is 
available from the address given above 
for $14 (incl. P&P) to anywhere in Aus
tralia or New Zealand. (W.N.W.)

CLASSICAL FLUTE
James Galway plays Schubert: Sonata 
for Flute & Piano in A minor, D821; In
troduction & Variations on a theme 
from Dia Schone Mullerin, D802; Sere
nade, D957, With Phillip Moll, Piano, 
RCA digital stereo LP, VRLL7486.

In the wake of a number of record
ings of popular-level material, this one
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LOST CHANNEL O?
THEY’VE MOVED TO UHF!

It's made for those good reception 
areas! If you're close to the transmitter 
you won't suffer on quality but you will 

save money. Channels 0 to 11 VHF. 
FM and UHF Band 4 including Channel 

28! Cat L-4027

JUST *3995
STORE LOCATIONS

Combined UHF/
VHF Antenna

Why use two antennas when one will 
handle the job? Our combined UHF/ 

VHF antenna is one of our most 
popular models. It’s ideal for 

metropolitan reception areas! Great 
value for a dual purpose antenna!

Cat L-4020

vaiues599s

UHF/VHF 
Antenna 

With 
Reflector

It's top of the range! 
Particularly suited to fringe 

(or poor reception) areas 
you’ll get a clear sharp 

picture with this one. Both 
VHF and UHF Band 4 & 5 

with inbuilt reflector for 
maximum gain/minimum 

ghosting! Cat L-4018
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Stuart Park 81 1977
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Sa^r^^^
tised line, why not play it safe and give them a call first..„lust in case! Thanks. Dick Smith Electron cs

NSW: • Baltina: A Cummmgs & Co 91 -93 River St 86 2284 • Bathurst: Electronic Sh°P 74 BenhCk StreeCU 4^ Pa"’ 52 5684 • Deniliquin: Deni
Hobbies & Electronics. 37 Oxide St 884098 "Charlestown: Newtronics 131 Pacific Hwy 43 96 st 24 7246 • Lismore: Oecro3A-6-18 Car rington St. 21 4137 "Port Macquarie: Ha lot
Electronics. 220Cressy St. 81 3672 "East Maitland: - Gostord: Tomorrows E^tron^ Wynyard st . Tweed Heads: Stuarts Electron. : Sa
Electronics, Horton Centre, Horton St. 83 7440 • Orange: Fyfe EJeÇ1™01^1. ¡ 82 Forsyth St 21 6558 • Windsor: M & E Electronics. Sh 7. Mc Ewans no nose
Sh 3 4 Stuart St, • Swansea: Swansea Electronics. 184 High St. 711674 Wagga. Phill ps Elec 138-148 Gray St 72 2000-EchucaiWebsterElectron.es. 220 Packeham 81822956
St 77 5935 "Young: Keith Congés Electronics 186 Boorowa 821 279 VIC: • Hamilton: Joh^ Shepparton: GV Electronics Centre 100 High St21 8866 OLD:
• Mildura: McWilliams Electronics 110A Langtree Ave, 23 6410 • Morwell: Morewel! Elec ron.es 95 Georgy s 27 K.mart Westcouf, piaza. 518 555 • Gladstone:
. Atherton: Maatens Music Centre 55 Mam St. 91 1208 • Bundaberg: PM E ectromc^aka ran St 728272 Cm m El. Mafyborough, ^r Electronics. 218 Adelaide St 21 «59 • Mllisa 
Purely Electronics Shop Cnr Hebert & Auckland Sts 72 4321 • Mackay. Stevens Elect o . Gambier: Hutchessons Communications 5 Elizabeth St 25 6404 Whyalla.Ey
Outback Electron.cs 71 Barkly Hwy 433 331 " Rockhampton: Purely Elect^ Launceston: Advanced Electron.cs 5A The Quadrant. 34 1399 NT.
Electronics Shop 2 Forsythe St, 45 4764 WA: • Albany: M.cro Electronics 133 Lockyer Ave
• Darwin: Ventronics 24-26 Kavanagh St. 81 3491

ESS ORDER SERVICE
Use your Bankcard. Mastercard or Visacard.
Just phone 008 226610 (toll free) for. 
fast 24 hour despatch of your order. 
Enquiries: By mail, or phone (02) 8882105

POST & 
PACKING 
CHARGES

Order Value
$5 00 - $9 99 

$10.00 - $24 99 
$25.00 - $49.99

Charge Order Value Charge 
$6.00 

N.A.
$2.00
$3.50
$4.50

$50.00 $75.00
$75.00 or more
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7/
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Terms available to approved applicants
SA Customers: Credit facilities available through
0oB Adelaide: 10 Pulteney St. Adelaide

PTY LTD
P.O. Box 321, North Ryde N.S.W. 2113. Tel: 888 3200

EchucaiWebsterElectron.es


Records & Tapes
comes as an eloquent reminder of 
James Galway’s alter ego. Maybe I 
should have put it the other way round 
but, whichever of his “alters” you 
prefer, he remains an outstanding 
musician/entertainer!

Galway is ably accompanied here by 
pianist Phillip Moll, who also provided 
the detailed jacket notes. Not surpris
ingly, his notes tend to concentrate on 
the genesis and structure of the works, 
with appropriate references to the com
poser, but with not as much as a men
tion of Galway or himself.

As Moll points out, Schubert had a 
short and productive life (1797-1828) 
but certainly not a merry one. He had 
no talent for dealing with publishers and 
little empathy with the Viennese musi
cal establishment.

He relied on friends and supporters 
for his meagre income and introduced 
many of his works at “Schubertiads” — 
evenings with a few musicians and 
music lovers who “had grown devoted 
to the good-hearted little man with his 
seemingly inexhaustible outpouring of 
inspired melody.”

TEST 
EQUIPMENT 

Melbourne’s largest range of 
secondhand:

Hewlett Packard 
Tektronix 
Marconi 

Solartron 
Boontoon 

BWD 
Bruel & Kjaer

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 
of valves, coaxial connectors and test 
accessories. Repairs and service to all 

makes and model.

ELECTRONIC 
BROKERS 

AUSTRALASIA
20 Cahill St Dandenong 3175 

(03) 793 3998
168 Elgar Rd Box Hill South 3128 

(03) 288 3611

The D821 Sonata on side 1 was writ
ten in 1824 as a Sonata for Arpeggione 
and Piano. Schubert coined the word 
Arpeggione to describe a six-string gui- 
tarre d’amour or guitar-violincello, that 
had been devised a year earlier. The in
strument was soon forgotten but its 
name still serves to identify the Sonata, 
ultimately published in 1871, and com
monly performed since then on various 
instruments of the string family or, in 
this case, on flute. It comprises three 
movements: Allegro Moderate, Adagio 
and Allegretto.

The Introduction and Variations on 
side 2 was also written in 1824, again 
arising from an interest shared with a 
small circle of friends, including flautist 
Ferdinand Bogner. As finally published 
in 1851, the work comprises an intro
duction, the theme and seven varia
tions, summarised in Moll’s jacket 
notes.

Whether or not you are familiar with 
the major works, you will certainly 
recognise their final item, one of several 
songs written just before Schubert’s 
death, and described by Moll as “the 
world’s best loved serenade”.

If the contents appeal, you need have 
no apprehension about the recording it
self. "Mastered on Sony digital equip
ment in the CBS, London studios, it of
fers clean, well balanced sound, free of 
surface noise. A good one. (W.N.W.)

TRUMPET 
CONCERTOS 

Trumpet Concertos, Ludwig Guttler, 
with the Neues; Bachisches Collegium 
musicum Leipzig and the Kammerorches- 
tra Berlin, conducted by Max Pommer. 
Compact disc, Capriccio 10-009. [From 
P.C. Stereo Pty Ltd, PO Box 272, Mt 
Gravatt, Qld 4122, Phone (07) 343 1612]

This is a similar disc to one reviewed 
in the June issue (Capriccio 10-010) — 
another recital by Ludwig Guttler with 
essentially the same orchestra and con
ductor but playing compositions by Mo
zart, Molter, “Anonymus” (an unidenti
fied contemporary) and Haydn.

On this present recording, the concer
tos are by Theodore Schwartzkopff, 
Franz Querfurth, Johann Hummel and’ 
again "Anonymus” but provisionally 
identified here as Ernst von Sachsen 
Weimar.

Unfortunately, the notes supplied

with this disc are in German only and 
will therefore be incomprehensible to 
most prospective purchasers. However, 
while somewhat frustrating, lack of 
notes need not compromise your enjoy
ment of this very listenable music.

For your guidance, Ludwig Guttler is 
a professor at the Academy of Music in 
Dresden, has travelled as soloist with 
the Bach Orchestra and the Berlin 
Chamber Orchestra and since 1969, has 
been resident trumpet soloist with the 
Dresden Philharmonic.

Tracks 1 to 5 carry the quite brief 
movements of Schwartzkopff’s Overture 
in C-major for Trumpet, Strings and 
Basso Continuo (8'04"). This is followed 
on tracks 6-8 by Querfurth’s 3-move- 
ment Concerto in C-sharp major, again 
for Trumpet, Strings and Basso Conti
nuo (12'41").

Sachsen Weimar’s (?) Concerto in 
C-major for Trumpet, Strings and Basso 
Continuo has 5 movements and a play
ing time of 6'57".

Consistent with the instruments of the 
baroque period in which they were writ
ten, the foregoing concertos are all 
pitched predominantly in the clarino 
(high) register.

The final and major work, Hummel’s 
Concerto in E-major for trumpet and 
orchestra (3 movements, 16'11") was 
written after the development of Weid- 
inger’s new and much improved trumpet 
with its extended range, particularly in 
the low register. As such, it provides a 
fitting climax to the recital.

Manufactured in Japan by Sanyo, the 
recording provides clean, noise-free 
sound and excellent balance between 
soloist and the supporting orchestra. As 
with its companion disc, it’s one that 
will appeal to those partial to small or 
chamber groups and, of course, to any
one interested in solo orchestral trum
pet. (W.N.W.)

A change in direction
Next month the format of our record 

reviews will change. We will be review
ing compact discs exclusively, in two 
broad categories, popular and classical.

This is in recognition of the rapid rise 
in popularity of compact discs and the 
renewed interest in recording quality on 
the part of audiophiles.

Our new reviewers, to be introduced 
next month, are especially well qualified 
to write on contemporary and classical 
music.

We thank Julian Russell and Neville
Williams, our long-standing reviewers,
for their valued contribution to these
pages over a period of 25 years.
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1986 COMPILED BY DAVID FRITHcompact disc catalogue
ADAMS, John
Harmonium; San Francisco Symphony Orch; 
Edo Dewaart cond.
ECM 821 465-2

ALBENIZ
Echoes of Spain; John Williams, guitar
CBS CD 36679

ALBINONI
Adagio; plus — Pachelbel; Bach; Boccherine; 
etc; Stuttgarter Kammerorchester; Karl 
Munchinger cond.
Decca 411 973-2

Adagio in G minor; plus — ‘La Notte’ 
(Vivaldi); Overture No 3 — Air (Bach); Canon 
and Gigue (Pachelbel); Serenata Notturna 
(Mozart); etc; Berlin Philharmonic Orch;
Herbert von Karajan cond.
DG 413 309-2

ALLEGRI
Miserere; plus — Victoria; Palestrina;
Monteverdi; Westminister Cathedral Choir; 
Stephen Cleobury cond.
Argo ZH 410 005-2

BACH,CPE
Four symphonies for string orchestra: Franz 
Liszt Chamber Orch.
Teldec 8.42 843

BACH, J.S.
6 cello suites: Lynn Harrell, cello
Decca (2CDs) DH2 414 163-2

6 Partitas: Andras Schiff, piano.
Decca (2CDs) DH2 411 732-2

A Musical Offering, BWV1079: authentic 
instruments.
Capriccio 10.032

Art of the Fugue, BWV1080
Capriccio 10.026-2 (2CDs)

Art of the Fugue: Zoltan Kocsis, piano
Phillips (DDD) 412 729-2

Art of the Fugue; The Musical Offering;
Canons (special box set): Ton Koopman, organ; 
Trevor Pinnock, harpsichord.
Archiv 413 638-2

Brandenburg concertos No 1, 2 and 3: Linde 
Consort.
EMI 747045

Brandenburg concertos No 3, 4 and 5: Linde 
Consort.
EMI 747046

Brandenburg concertos — complete: Festival 
Strings Lucerne, Rudolf Baumgartner cond 
Ariola-Eurodisc 610 123-232 (2CDs)

Brandenburg Concertos — complete: Academy 
of Ancient Music, Christopher Hogwood cond.
L’Oiseau Lyre (2CDs) 414 187-2
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Brandenburg concertos — early and late 
versions.
Capriccio 10.025

Brandenburg concertos No 1, 2 and 3: English 
Concert, Trevor Pinnock cond.
DG 410 500-2

Brandenburg concertos No 1, 2 and 4: 
Concentus Musicus Vienna; Nikolaus 
Harnoncourt cond.
Teldec 8.42 823

Brandenburg concertos No 1, 3 and 4: 
Amsterdam Baroque Orch; Ton Koopman 
cond.
Erato ECD-88 054

Brandenburg concertos No 1-3, BWV1046-48 
Capriccio 10.041

Brandenburg concertos No 1-6: Hermann 
Baumann, horn; Heinz Holliger, oboe; Klaus 
Thuneman, bassoon; Guy Touvron, trumpet; 
Michael Copley, recorder; I Musici.
Phillips (DDD) 412 790-2 (2CDs)

Brandenburg concertos No 2, 5 and 6: 
Amsterdam Baroque Orch; Ton Koopman 
cond.
Erato ECD-88 055

Brandenburg concertos No 3, 5 and 6: 
Concentus Musicus Vienna; Nikolaus 
Harnoncourt cond.
Teldec 8.42 840

Brandenburg concertos No 4, 5 and 6: English 
Concert, Trevor Pinnock cond.
DG 410 501-2

Brandenburg concertos No 4-6, BWV1049-51.
Capriccio 10.042

Brandenburg concertos No 4-6: Carl Pini; 
Henryk Szeryng; Michala Petri; Heinz Holliger; 
Andre Bernard; Elizabeth Selin; Jean-Pierre 
Rampal; George Malcolm; Academy of St 
Martin-in-the-Fields, Neville Marriner cond 
Philips (ADD) 400 077-2

Brandenburg concertos. No 1-3: Carl Pini; 
Henryk Szeryng; Michala Petri; Heinz Holliger; 
Andre Bernard; Elizaqbeth Selin; Jean-Pierre 
Rampal; George Malcolm; Academy of St 
Martin-in-the-Fields, Neville Marriner cond 
Philips (DDD) 400 076-2

Cantata BWV 211 ‘Coffee’; Cantata BWV 212 
‘Peasant’; Julia Vardy; Aldo Baldin; Dietrich 
Fischer-Dieskau; Academy of St 
Martin-in-the-Fields.
Philips (DDD) 412 882-2

Cantatas — 'Coffee' and ‘Peasant’: Laki; Gati; 
Capella Savaria; Hungaraton
HCD 12462-2

Cantata BWV205 ‘Aeolus Propitiated’: Kenny; 
Lipovsek; Equiluz; Schoenberg Choir;
Concentus Musicus Vienna, Nikolaus

Harnoncourt cond.
Teldec 8.42 915

Cantatas BWV140 and BWV147: Concentus 
Musicus Vienna, Nikolaus Harnoncourt cond 
Teldec 8.43 203

Cantatas from the archive of early Bach 
Capriccio 10.029

Cantatas Vol 1, BWV 1-4: Concentus Musicus 
Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 027 (2CDs)

Cantatas Vol 2, BWV5-8: Concentus Musicus 
Vienna. Nikolaus Harnoncourt cond 
Teldec 8.35 028 (2CDs)

Cantatas Vol 3, BWV9-11: Concentus Musicus 
Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 029 (2CDs)

Cantatas Vol 36, BWV 147-151: Concentus 
Musicus Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 654 (2CDs)

Cantatas Vol 37, BWV 152-156: Concentus 
Musicus Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 656 (2CDs)

Cantatas Vol 4, BWV12, 1,314, 16: Leonhardt 
Consort, Gustav Leonhardt cond.
Teldec 8.35 030 (2CDs)

Cantatas Vol 5, BWV17-20: Concentus Musicus 
Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 031 (2CDs)

Cantatas Vol 6, BWV21-23: Concentus Musicus 
Vienna, Nikolaus harnoncourt cond
Teldec 8.35 032 (2CDs)

Cantatas Vol 7, BWV24-27: Concentus Musicus 
Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 033 (2CDs)

Cantatas Vol 8, BWV28-30: Concentus Musicus 
Vienna, Nikolaus Harnoncourt cond 
Teldec 8.35 034 (2CDs)

Cantatas with corno di caccia (hunting horn) 
Capriccio 10.027

Cantatas, BWV128-130
Teldec 8.43 096

Cantatas, BWV56 and 82: Siegfried Lorenz, 
bass.
Capriccio 10.028

Cantatas: Nun Komm der Heiden Heiland; 
Christ lag in Todesbaden: Ich will den 
Kreuzstab gerne tragen: etc: Peter Schreier;
Hertha Toepper: Edith Mathis; Ernst Haefliger- 
Hermann Prey; Münchner Choir and Orch;
Karl Richter cond.
Archiv 413 646-2

Cello suites 1-2: Paul Tortelier cello
EMI 747090



COMPACT DISC CATALOGUE

Cello suites 3-4: Paul Tortelier, cello 
EMI 747091

Cello suites 5-6: Paul Tortelier, cello 
EMI 747092

Chorals: Schuebler, BWV147, 622, 734: 
Marie-Claire Alain, organ
Erato ECD-88 030

Christmas oratorio — complete: Equiluz; 
Watkinson; Lausanne Vocal Ensemble and 
Chamber Orch; Corboz cond.
Erato ECD-88 059 (3CDs)

Christmas oratorio — complete: Peter Schreier, 
Adam, Burmeister; Dresden Kreuz Choir and 
Philharmonia, Flamig cond.
Ariola-Eurodisc 610 134-233

Christmas Oratorio: Gundula Janowitz; Ludwig 
Wunderlich; Münchner Bach Chorus and Orch; 
Karl Richter cond.
Archiv 413 625-2

Christmas Oratorio: Concentus Musicus Vienna, 
Nikolaus Harnoncourt cond.
Teldec 8.35 022 (3CDs)

Concerto for three and four pianos: Beroff;
Collard; Rigutto; Tacchino; Wallez 
EMI 747063

Concerto for violin and oboe in C minor, BWV 
1060; Oratorium Festo Paschali, BWV249; plus 
— concerto in G minor for violin, oboe and 
orch (Vivaldi); concerto for violin and two 
horns (Vivaldi): Heinz Holliger, oboe; Gidon 
Kremer, violin; Academy of St 
Martin-in-the-Fields, Heinz Holliger cond.
Philips (DDD) 411 466-2

Concerto in D minor, BWV1060; Concerto in A 
major, BWV1044: Maurice Bourge, oboe;
Jean-Jacques Kantarow, violin; Andras 
Adjoran, flute; Netherlands Chamber Orch; 
Kees Bakel cond.
Denon C37-7064

Concertos for solo instruments: Simon 
Standage, violin; Lisa Beznosiuk, flute; David 
Reichenberg, oboe; The English Concert, 
Trevor Pinnock cond.
Archiv 413 731-2

Concertos for two and three harpsichords: The 
English Concert. Trevor Pinnock cond.
Archiv 400 041-2

Concertos for two harpsichords: The English 
Concert, Trevor Pinnock cond.
DG 415 131-2

Concertos; suite No 3; cantata. BWV51: RTL 
Symphony Orch; Leopold Hager cond.
Forlane UCD-16 535

Die grosse Silbermannorgel des domes zu 
Freiberg; Toccato con Fuga D-moll, BWV565; 
Schubler Chorales; Praeludium et Fuga G-moll, 
BWV535; Trio C-moll BWV585; Fantasia, c-dur 
BWV570; Trio D-moll BWV583; Praeludium et 
fuga C-dur, BWV545; Fuga G-moll, BWV578; 
Hans Otto, organ 
Denon C37-7004

Favourite Bach Melodies: Siciliana — Sonata 
for flute and harpsichord; Air — suite No 3; 
Prelude — The Well Tempered Clavier 1; etc: 

A Adorjan, flute; H. Dreyfus, harpsichord, 
Societas Musica Chamber Orch; H. Dreyfus 
cond. Y. Takahashi, harpsichord; H. Rilling, 
organ; Sofia Chamber Orch; V. Kasandjiev 
cond.
Denon C36-7148

Fifteen two-part inventions, BWV772-786; 15 
three-part inventions, BWV787-801: Kenneth 
Gilbert
Archiv 415 112-2

Goldberg Variations: Glenn Gould, piano 
CBS CD37779

Greatest organ works, Vol 1: Toccato and 
fugue, BWV565; prelude and fugue, BWV552; 
etc: Herbert Tachezi, Silbermann organ, Court 
Church, Dresden 
Teldec 8.43 119

Greatest organ works, Vol 2: Toccata, adagio 
and fugue. BWV564; trio sonata, K526; partita, 
BWV768; etc: Herbert Tachezi, Silbermann 
organ, Dresden.
Teldec 8.43 191

Guitar Bach — guitar, bass and drums
Delta 11.001

Harpsichord concertos, BWV1052, 1057, 1064: 
Gustav Leonhardt, Anne Uittenbosch, Alan 
Curtis, harpsichords; Leonhardt Consort 
Teldec 8.43 116

Harpsichord concertos, BWV 1053-1056: 
Leonhardt Consort, Gustav Leonhardt cond. 
and harpsichord
Teldec 8.43 033

Harpsichord concertos: Igor Kipnis, 
harpsichord; Stuttgart Chamber Orch; Karl 
Munchinger cond.
EMI 860954

Harpsichord works, BWV915, 916, 989, 992 
Capriccio 10.034

Historical Organ Concert at Waalse Kerk, 
Amsterdam: Praeludium in G minor, BWV568;
Sonata in E minor; Praeludium et fuga in D 
major, BWV532; etc: Jacques van Oortmerssen. 
organ (Christian Muller 1772) 
Denon C37-7376

Isaac Stern 60th Anniversary Concert — 
concerto in D minor for two violins and orch; 
plus — concerto in F major for three violins 
(Vivaldi); sinfonia concertante in E flat major 
(Mozart): Pinchas Zukerman, Itzhak Perlman, 
Isaac Stern, violins; New York Philharmonic, 
Zubin Mehta cond.
CBS CD 36692

Italian concerto in F BWV 971; prelude in A 
minor BWV992; fantasia and fugue in A minor 
BWV904; chromatic fantasia and fugue in D 
minor BWV903; chorale prelude Ich ruf zu dir, 
Herr Jesu Christ BWV639; chorale prelude 
Nurn komm der Heiden Heiland BWV659: 
Alfred Brendel
Philips (ADD) 412 252-2

Italian concerto, BWV971; fantasia BWV906; 
capriccio BWV992; chromatic fantasia and 
fugue. BWV9O3; four duets, BWV802-805: 
Tatyana Nikolayeva, piano 
Ariola-Eurodisc 880 017-231

Lute works, BWV996-1000
Capriccio 10.033

Magnificat BWV243; Jauchzet Gott in alien 
Landen BWV 51: Emma Kirkby; Nancy 
Argenta; Patrizia Kwella; Charles Brett; 
Anthony Rolfe-Johnson; David Thomas;
English Baroque Soloists, John Eliot Gardiner 
cond.
Philips (DDD) 411 458-2

Magnificat in D major; also — German 
Magnificat in A minor (Hoffmann): Jane 
Bryden, soprano; Jullianne Baird, soprano; 
Jeffrey Gall, alto; Frank Hoffmeister, tenor; 
Bach Ensemble, original instruments, Joshua 
Rifkin cond.
Pro Arte PA-CDD 185
Magnificat in D Major; plus — Utretcht Te 
Deum (Handel): soloists; Concentus Musicus 
Vienna, Nikolaus Harnoncourt cond.
Teldec 8.42 955

Mass in B minor — complete: Concentus 
Musicus Vienna, Nikolaus Harnoncourt cond. 
Teldec 8.35 019 (2CDs)

Mass in B minor — complete: Lucia Popp; 
Watkinson; Buchner; Lorenz; Radio Chorus 
Leipzig; New Bach Collegium Musicum Leipzig; 
P. Schreier cond.
Ariola-Eurodisc 610 089-232 (2CDs)

Mass in B minor, BWV232: Bach Ensemble, 
Joshua Rifkin dir.
WEA 79036-2 (3CDs)

Motets BWV225-230: Rostock Motet Choir
Capriccio 10.030

Motets Vol 2, BWV226, 228, 229, 230 
Bellaphon 690.01.011

Motets, BWV225-31; cantatas, BWV4, 50, 118: 
soloists, Monteverdi Choir, English Baroque 
Soloists, John Eliot Gardiner cond.
Erato ECD-88 117 (2CDs)

Motets, Vol 1, BWV 225,227
Bellaphon 690.01.005

Music in the Bach Household: Peter Shreier, 
tenor
Capriccio 10.031

Musical offering, BWV1079: Soloists of 
Jean-Francois Paillard Chamber Orchestra 
Denon C37-7048

Oboe concertos in E, BWV 1053; in A. 
BWV1055; in D minor, BWV1059: Heinz 
Holliger, oboe; Academy of St 
Martin-in-the-Fields, Iona Brown cond.
Philips (DDD) 412 851-2

Orchestral suites No 1 and 2, BWV1066-67
Capriccio 10.011

Orchestral suites No 1 and No 2: English 
Baroque Soloists. John Eliot Gardiner cond. 
Erato ECD-88 048

Orchestral suites No 1-4, BWV1066-69: Festival 
Strings Lucerne. Rudolf Baumgartner cond. 
Ariola-Eurodisc 610 127-232 (2CDs)

Orchestral suites No 3 and 4, BWV1068-69
I Capriccio 10.012
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Orchestral suites No 3 and 4: English Baroque 
Soloists, John Eliot Gardiner cond.
Erato ECD-88 049

Orchestral Works (special box set): 6
Brandenburg concertos; 4 overtures; triple 
concerto: Simon Standage, violin; Lisa 
Beznosiuk, flute; The English Concert, Trevor 
Pinnock cond.
Archiv 413 629-2 (4CDs)

Organ music — fantasia and fugue in G minor, 
BWV542 “The Great”; etc: Michael Murray, 
the Great Organ at Methuen
Telarc 80049

Organ music — toccata and fugue in D minor; 
prelude and fugue in B minor; concerto No 2 in 
A minor; etc: Michael Murray, organ 
(Skinner-Schlicker).
Telarc 80088

Organ music: David Sanger, organ
Meridian ECD-84 081

Organ works, BWV541, 544, 546, 548, 653, 655 
659:
Capriccio 10.038

Organ works, BWV545, 552, 769: Trost organ 
at Altenburg
Capriccio 10.036

Organ works, BWV565, 542, 572, 547
Capriccio 10.035

Orgelmeisterwerke: Toccato and fugue in D 
minor, BWV565; fugue in G minor BWV578; 
prelude and fugue, BWV544; etc: Helmuth 
Rilling, organ of Gedactniskirche, Stuttgart 
Denon C37-7039

Overtures No 1 and 2, BWV1066-67: La Petite 
Bande, S. Kuijken cond.
Harmonia Mundi 567-1 99 930-2

Overtures No 1 and 2, BWV1066-1067: 
Concentus Musicus Vienna, Nikolaus 
Harnoncourt cond. 
Teldec 8.43 051

Overtures No 3 and 4 BWV1068-69: La Petite 
Bande, S. Kuijken cond.
Harmonia Mundi 567-1 99 931-2

Overtures No 3 and No 4, BWV1068-69:
Concentus Musicus Vienna, Nikolaus 
Harnoncourt cond.
Teldec 8.43 052

Partita in D minor BWV1004; suite in C BWV 
1009; Pepe Romero, guitar 
Philips (DDD) 411 451-2

Six chorale preludes (Scubler Chorales); 
fantasia in G BWV 572; partita Sei gegrusset 
Jesu gütig BWV768; Daniel Chorzempa, 
organ
Philips (DDD) 412 117-2

Six partitas, BWV825-830: Huguette 
Dreyfus, harpsichord 
Denon C37-7333

Six suites for violincello solo senza basso 
BWV1007-1012; Mari Fujiwara, cello 
Denon C37-7373-5 (3 CDs)

Six violin sonatas BWV 1014-1019: Monica
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Huggett, baroque violin; Ton Koopmann 
harpsichord
Phhilips (DDD) 410 401-2 (2CDs)

Sonatas and partita for flute: sonata in A 
major, BWV1032; sonata in B minor, 
BWV1030 for flute and harpsichord 
obbligato; partita in A minor, BWV1013 for 
flute; etc: Aurele Nicolet, flute; Christiane 
Jaccottet, harpsichord; Mari Fujiwara, cello 
Denon C37-7331

Sonatas and partitas for violin: Shlomo 
Mintz, violin
DG 413 810-2 (3CDs)

Sonatas BWV1001, 1005, 1012: Gustav 
Leonhardt, harpsichord.
Harmonia Mundi 567-1 69 528-2

Sonatas for flute and harpsichord obligato, 
based on various trio sonatas: Aurele 
Nicolet, flute; Michio Kobayashi, 
harpsichord
Denon C37-7058

Sonatas for flute: Beaucoudray, flute; 
Christie, harpsichord
Harmonia Mundi HM 90.0065

St John Passion (special box set): Evelyn 
Lear; Hertha Toepper; Ernst Haefliger; 
Hermann Prey; Münchener Choir and orch; 
Karl Richter cond.
Archiv 413 622-2 (2CDs)

St John Passion — complete: Concentus 
Musicus Vienna, Harnoncourt cond 
Teldec 6.35 018 (2CDs)

St Matthew Passion (special boxed set): 
Dieter Fischer-Dieskau; Edith Mathis; Janet 
Baker; Peter Schreier; Münchener Bach 
Choir and Orch; Karl Richter cond.
Archiv 413 613-2

St Matthew Passion — complete (live 
recording). Concertgebouw Orch; 
Amsterdam, Nikolaus Harnoncourt cond 
Teldec 8.35 668 (3CDs)

St Matthew Passion — highlights: soloists; 
Lausanne Vocal Ensemble and Chamber 
Orch; Michel Corboz cond.
Erato ECD-88 017

St Matthew Passion: Equiluz, Faulstisch; 
Huttenlocher; Watkinson; Lausanne Vocal 
Ensemble and Chamber Orch; Coboz cond 
Erato ECD-88 063 (3CDs)

St Matthew Passion: Peter Schreier; Theo 
Adam; Lucia Popp; Marjana Lipovesk; 
Eberhard Buchner; Robert Hall; Dresden 
Boys’ Choir; Leipzig Radio Chorus;
Staatskapelle Dresden, Peter Schreier cond 
Philips (DDD) 412 527-2 (3CDs)

Suite BWV996, toccata BWV914; capriccio 
BWV992, fantasia and fugue BWV904; etc: 
Gustav Leonhardt, harpsichord 
Philips (DDD) 416 141-2

Suite for flute and orch; plus — suite for 
flute and orch (Telemann): Madeira Festival 
Orch; Newman cond.
MMG MCD 10008

Suite in B minor BWV1067; concerto 
BWV1060; etc: Maurice Andre, trumpet;
Jean-Francois Paillard Chamber Orchestra 
J-F Paillard cond.
Erato ECD-88 016

Suites for violincello solo, arranged for flute 
solo by Aurele Nicolet: Suite 1 in G major, 
BWV1007; E flat major, BWV1010: Aurele 
Nicolet, flute
Denon C37-7383

The Bach Trumpet — 13 works: Ludwig 
Guttler, trumpet
Capriccio 10.039

The Musical Offering: Academy of St 
Martin-in-the-Fields, Neville Marriner cond 
Philips (ADD) 412 800-2

The six motets, BWV225-230: Bach Choir 
Stockholm; Concentus Musicus Vienna, 
Nikolaus Harnoncourt cond.
Teldec 8.42 663

The Well Tempered Clavier Vol 1 & II: 
Friedrich Guida, piano
Philips (ADD) 412 794-2 (4CDs)

The Well Tempered Clavier, Pt I and II: 
Sviatoslav Richter, piano
Ariola-Eurodisc 610 276-234 (4CDs)

Three concerti after Vivaldi BWV593, 594 
and 596; fugue in B minor BWV579: Daniel 
Chorzempa, organ
Philips (DDD) 412 116-2

Three concertos for harpsichord and orch 
(recorded with a piano): Abdel Rahman El 
Bacha, piano; Greenoble Chamber Orch; K. 
Redel cond.
Forlane UCD-16 537

Three concertos for violin and orchestra: 
Jean-Jacques Kantarow, violin; Sigrid 
Cenariu, 2nd violin; Münchener 
Kammerorchester, Hans Stadlmair cond 
Denon C37-7096

Three flute concertos: Jean-Pierre Rampal, 
flute; ARS Rediviva Orch
CBS CD 39022

Three keyboard concertos: in D minor, 
BWV1O52; A major, BWV1055; F minor, 
BWV1056: Andras Schiff, piano; English 
chamber Orch; George Malcolm cond 
Denon C37-7236

Three sonatas and three partitas for violin 
solo, BWV1001-1006: Jean-Jacques 
Kantarow, violin
Denon C37-7405-7 (3CDs)

Toccata and fugue in D minor BWV565; 
prelude, largo and fugue in C BWV529 No. 
2/BWV545; prelude and fugue in E flat 
BWV552: Daniel Chorzempa, organ 
Philips (DDD) 410 038-2

Toccata and fugue, BWV565; Jesu bleibet 
meinen Freude, BWV47; Wachet auf, ruft 
uns die Stimme; et: Tatyana Nikolayeva, 
piano
Ariola-Eurodisc 880 000-231

Toccata and fugue; passacaglia; etc:
Marie-Claire Alain, organ



Professional sound J? 
is his business,Onkyo is 

his pleasure.

Peter Crossley is a man with 
considerably more than your average 
knowledge of high fidelity sound.

He is an electro-acoustics engineer 
with leading Australian consulting 
engineers Lobely, Tbeidel Davies & Partners.

Petefs job is designing and 
supervising the installation of audio visual 
systems for concert and convention centres. 
The futuristic Jupiters Casino on 
Broadbeach Island, Queensland, is his 
latest project.

“The most important requirement in 
a hi-fi system is good transient response - 
that strong, crisp, immediate sound is the 
first thing I look for.

That’s what I like about my Onkyo 
system. It handles transient sounds 
excellently, reproducing every note 
beautifully sharp and crisp, coping with 
the extremes of soft and loud very 
satisfactorily.”

To achieve that reproduction of rich, 
beautiful sound we have developed our 
very own testing equipment. One is a 
computerised audio spectrum analyzer that 

provides far more analysis information 
than conventional equipment is capable 
of producing. At the end of our automated 
and computerised production line is a 
central testing device that checks every 
product for purity of quality and excellence 
of performance.

Onkyo's wealth of innovative 
technology assures you of sound that is as 
close as possible to the original. At the 
heart of Peter Crossley’s system is the 
A-8O57 Integrated Amplifier

It delivers 65 Watts RMS per 
channel of clean Onkyo power. The Onkyo 
developed Delta Power Supply expands the 
dynamic range by virtually eliminating 
power-generated modulation noise. 
Delicate sounds that other systems mask 
are clearly heard. Super Servo assures that 
nothing but the original audio signal is 
sent to die speakers.

Complementing his amp is the 
T-4057 Computer Controlled 

Stereo Timer reception, performance 
and convenience that is outstanding. 
It controls three FM reception modes 
according to the quality of the incoming 
signal, and also features a 20-station memory 
and an automatic scan tuning mode.

Peters choice of a tape deck is the 
3-Motor Microcomputer TA-2047 

excellence in Onkyo precision. It features 
elapsed time modes, single song/full side 
repeat playback, Dolby B and CNR, AMCS 
in the forward and reverse directions.

To play his beloved classical 
collection, Peter selected the fully automatic

Direct-Drive CP-1057F Turntable
Onkyo's top of the range turntable is 

virtually isolated from vibrations through a 
unique triple stage isolation system that 
shuts out both air and structure-borne 
vibrations at three different stages.

The CP-1057F features a 2-speed
search, repeat play functions,

quartz PLL direct-drive motor. Sleek styling 
and advanced technology that delivers 
superior all-round performance clearly 
defines Onkyo as a company in the 
forefront of audio component manufacture.

Make it your business to enjoy the 
pleasure of Onkyo sound.

ONKYO
Artistry in sound.
Available at selected outlets.

For more information, telephone 
Peter McFarland (02) 449 5666 or 
Ross Mather (03) 61 3541 or write to 
Regent Audio N.S.W., P.O. Box 42, Pymble, 
N.S.W. 2073.
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Erato ECD-88 004

Toccata; Organ works; Oeuvres pour orgue; 
Orgelwerke: Toccata and Fugue in D minor 
BWV565, etc: Peter Hurford cond
Argo 411 824-2

Trio Sonatas, BWV525-528
Capriccio 10.037

Trio sonatas, BWV529-30, 583-84, 769 
Capriccio 10.040

Trios in D minor, BWV1036 and G minor, 
BWV1029; Instrumentalsatz, BWV1040;
also, CPE Bach — Trios in D major and A 
minor: Aurele Nicolet, Flute; Heinz 
Holliger, oboe; Christiane Jaccottet, 
harpsichord
Denon C37-7093

Two and Three part Inventions; Inventions a 
deux et trois voiz; Zwei-und dreistimmeige 
Inventione: Andras Schiff, piano
Decca DH 411 974-2

Viola de gamba sonatas: Yo-Yo Ma 
CBS CD 37794

Viola sonatas
Capriccio 10.043

Violin Concerto: Jaap Schroder, violin; 
Hirons Academy of Ancient Music, 
Christopher Hogwood cond.
L’Oiseau Lyre 400 080-2

Violin concertos No 1 and 2; concertos for 1, 
2, 3 and 4 harpsichords (special box set): 
Simon Standage; Elizabeth Wilcock; Gilbert
Mortensen; The English Concert, Trevor 
Pinnock cond.
Archiv 413 634-2

Violin concertos No 1 and No 2; double 
concerto: Simon Standage and Elizabeth 
Wilcock, violins; The English Concert, 
Trevor Pinnock cond.
Archiv 410 646-2

Violin concertos, BWV 1041-1043: Gidon 
Kremer, violin and director, Academy of St 
Martins-in-the-Fields
Philips (DDD) 411 108-2

Violin concertos, BWV1041-43: Alice 
Harnoncourt, violin; Concentus Musicus
Vienna, Nikolaus Harnoncourt cond
Teldec 8.41 227

Violin concertos, BWV1041-43: S. Kuijken 
violin; La Petite Bande
Harmonia Mundi 567-1 99 743-3

Violin concertos: Itzhak Perlman, violin 
EMI 747073

Works for harpsichord: fantasia and fugue in 
D minor, BWV903; concerto in F major, 
BWV971; fantasia in C minor, BWV906;
prelude and fugue in A minor, BWV894: 
Huguette Dreyfus, harpsichord
Denon C37-7233

BACH, J.S and sons
Trio sonatas: Jean-Pierre Rampal, flute; Isaac 
Stern, violin; J. Ritter, harpsichord; L. Parnas 
cello
CBS CD 37813

BACH, W.F.
Six duets for two flutes: Aurele and Christiane 
Nicolet, flutes
Denon C37-7287

BARBER
Cello concerto; plus — cello concerto 
(Shostakovich): Rafael Wallfisch, cello; English 
Chamber Orch; Geoffrey Simon cond
Chandos CHAN-8322

BARTOK
Piano concerto No 3; plus — piano concerto No 
3 (Prokofiev): Vladimir Ashkenazy; London 
Philharmonic Orchestra, Georg Solti cond.
Decca 411 804-2

Bluebeard’s Castle; Nesterenko; Obraztsova;
Ferencsik; Hungaraton 
HCD 12254-2

Concerto for orchestra; Dance Suite: Chicago 
Symphony Orchestra, Georg Solti cond.
Decca 400 052-2

Concerto for orchestra; Deux Images Op 10; 
Concertgebouw Orch; Amsterdam, Antal 
Dorati cond.
Philips (DDD) 411 132-2

Concerto for orchestra; music for strings, 
percussion and celeste; Berlin Philharmonic 
Orch; Herbert von Karajan cond.
DG 415 322-2

Miraculous Mandarin; etc; Philadelphia Orch, 
Eugene Ormandy cond.
EMI 747117

Music for strings, percussion and celesta;
Romanian folk dances; Tokyo Metropolitan 
Symphony Orch; Moshe Atzmon cond.
Denon C37-7122

Schiff Plays Bartok: Dance suite Romanian 
dances; three rondos on folk tunes; Hungarian 
peasant songs; Andras Schiff, piano 
Denon C37-7092

String quartets — complete. Takacs Quartet
Hungarton HCD 12502-04-2 (3CDs)

The Miraculous Mandarin; Music for Strings, 
Percussion and Celeste: Detroit Symphony 
Orchestra, Anal Dorati cond.
Decca 411 894-2

Violin Concerto No 1; plus-Berg: Violin
Concerto No 1; Kyung Wha Chung; Chicago 
Symphony Orch; Georg Solti cond.
Decca 411 804-2

BAX
Four tone poems — November Woods, etc;
Ulster Orch; Bryden Thomson cond 
Chandos CHAN-8307

Symphony No 4; Tintagel; Ulster Orch; Bryden 
Thomson cond.
Chandos CHAN-8312

Tone Poems Vol 2: Into The Twilight; In the 
Faery Hills; etc; Ulster Orch; Bryden Thomson, 
cond.
Chandos CHAN-8367

BAYER
Die Puppenfee — complete ballet; State 
Philharmonia Rheinland-Pflaz, Eichhorn cond.

Ariola-Eurodisc 610 267-231

BEETHOVEN
Eroica variations Op 35; bagatelle in A minor. 
Op 59; Fur Elise; 6 bagatelles Op 126;6 
ecossaises Op 83; Alfred Brendel, piano
Philips (DDD) 412 227-2

Les Nuits dete; plus — Songs of a Wayfarer, 
Mahler; Agnes Baltsa, Gewandhausorchester 
Leipzig, Kurt Masur cond.
Philips (DDD) 412 744-2

An die ferne Geliebte: 7 lieder; plus — six 
lieder (Brahms); Dieter Fischer-Dieskau, 
baritone; Jorg Demus, piano
DG (ADD) 415 189-2

Cello sonatas No 3 and 5; Yo-Yo Ma cello 
CBS CD 39024

Early quartets Alban Berg Quartet
EMI 747127

Favourite Beethoven sonatas; Vladimir
Horowitz, piano 
CBS CD 34509

Fidelio — complete opera; Altmeyer;
Jersualem; Adam; Radio Chorus and 
Gewandhaus Orch Leipzig, Kurt Masur cond.
Ariola-Eurodisc 610 093-233 (3CDs)

Fidelio; Behrens; Hofmann; Sotin; Chicago 
Symphony Orch and Chorus; Georg Solti 
Decca 410 227-2 (2CDs)

Late Quartets; Alban Berg Quartet
EMI 747135

Lieder; Hermann Prey; Wolfgang Sawallisch, 
piano
Ariola-Eurodisc 610 124-231

Mass in C major; Kuhse; Burmeister; Schreier;
Adam; Leipzig Radio Chorus; Gewandhaus 
Orch; Herbert Kegel cond.
Teldec 8.41 286

Middle Quartets; Alban Berg Quartet
EMI 747131

Missa Solemnis; Moser; Schwarz; Rene Kollo;
Moll; Rundfundchor Hilversum; Concertgebouw 
Amsterdam, Leonard Bernstein cond
DG (ADD( 413 780-2 (2CDs)

Overtures: Fidelio; Prometheus; etc; London
Philharmonic Orch; Klaus Tennstedt cond 
EMI 747086

Overtures; Philharmonia Orch; Otto Klemperer 
cond.
EMI 747190

Piano concerto No 1 in C, Op 15; rondos;
Russell Sherman, piano; Czech Philharmonic 
Vaclav Neumann cond.
Pro Arte PA-CDD 175

Piano concerto No 1; Maurizio Pollini; Vienna
Philharmonic Orch; Eugen Jochum cond
DG (DDD) 410 511-2

Piano concerto No 2 and No 4; Maurizio
Pollini; Vienna Philharmonic Orch Eugen
“(DDD) 41) «ä“”1 “°4 <"» «
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Piano concerto No 2 and No 4; Rudolf Serkin, 
piano; Boston Symphony Orch; Seija Ozawa 
cond.
Telarc 80064

Piano concerto No 2 in B flat major; also — 
piano concerto in D major (Haydn); Martha 
Argerich, piano; London Sinfonietta, M. 
Argerich cond.
Denon C37-7322

Piano concerto No 3; choral fantasy; Rudolf 
Serkin, piano; Boston Symphony Orch; Seiji 
Ozawa cond.
Telarc 80063

Piano concerto No 3; piano sonata No 31; 
Maurizio Pollini; Vienna Philharmonic Orch; 
Karl Boehm cond.
DG (ADD) 413 446-2

Piano concerto No 5 ‘Emperor’; Maurizio 
Pollini; Vienna Philharmonic Orch; Karl Boehm 
cond.
DG (ADD) 413 447-2

Piano concerto No 5 ‘Emperor’; Vladimir 
Ashkenazy; Wiener Philharmoniker; Zubin 
Mehta, cond.
Decca 411 903-2

Piano concerto No 5 ‘Emperor’; Rudolf Serkin, 
piano; Boston Symphony Orch; Seiji Ozawa 
cond.
Telarc 80065

Piano concerto No 5 ‘Emperor’; piano sonata
No 31 Op 110; Alfred Brendel; Chicago 
Symphony Orch; James Levine cond.
Philips (DDD) 412 789-2

Piano concerto No 1: 6 bagatelles; Vladimir 
Ashkenazy; Wiener Philharmoniker. Zubin 
Mehta, cond.
Decca (DH) 411 901-2

Piano concerto No 2 & 4; Vladimir Ashkenazy; 
Wiener Phiulharmoniker, Zubin Mehta, cond 
Decca (DH) 411 902-2

Piano concertos — complete; Rudolf Serkin, 
piano; Boston Symphony Orch; Seiji Ozawa 
cond.
Telarc 80061-3 (3CDs)

Piano concertos No 1 and 2; Alfred Brendel; 
Chicago Symphony Orch; James Levine, cond. 
Philips (DDD) 412 789-2

Piano concertos No 3 and 4; Alfre 1 Brendel; 
Chicago Symphony Orch; James Levine, cond. 
Philips (DDD) 412 788-2

Piano sonata No 32, Op 111; plus — Symphonic 
Etudes; Toccata (Schumann); Ivo Pogorelich, 
piano
DG (DDD) 410 520-2

Piano sonata No 23 in F minor. Op 57 
‘Appassionata’; and No 32 in C, Op 111 ‘Last 
Sonata’; Carol Rosenberger, piano 
(Bosendorfer Imperial Grand) 
Delos 3009

Piano sonata No 26 in E flat ‘Les Adieux’; 
Rudolf Buchbinder, piano
Teldec 8.43 206

Piano sonata No 29 ‘Hammerclavier’; Emil
Gilels, piano
DG (DDD) 410 527-2

Piano sonata No 7 in D; Murray Perahia, piano
CBS CD 39344

Piano sonata No 32 in C minor Op 111; plus — 
Winter Meditation (Guida); Friedrich Guida, 
piano
Philips (DDD) 412 114-2

Piano sonatas'. ‘Moonlight ; ‘Appassionata ; 
‘Pathétique’; Vladimir Ashkenazy cond.
Decca 410 260-2

Piano sonatas — No 8, Op 13 ‘Pathétique1: No 
14 Op 7/2 ‘Moonlight’; No 23, Op 57 
‘Appassionata’; Rudolf Buchbinder, piano
Teldec 8.42 913

Piano sonatas — the three last — No 30 in E, 
Op 109; No 31 in A flat. Op 110; No 32 in C 
minor, Op 111; Rudolf Buchbinder, piano 
Teldec 8.43 027

Piano sonatas in C sharp minor and E minor;
Yukie Nagai, piano
BIS BISCD-281

Piano sonatas No 1-15; Daniel Barenboim, 
piano
DG (DDD) 413 759-2 (6 CDs)

Piano sonatas No 16-32; Daniel Barenboim, 
piano
DG (DDD) 413 766-2

Piano sonatas No 21, Op53 ‘Waldstein'; No 11, 
Op 22; and No 27, Op 90. Rudolf Buchbinder, 
piano
Teldec 8.43 111

Piano sonatas No 48, Op 7; and No 13, Op 27 
No 1; plus — piano sonatas in B flat and F 
major (Mozart); Abdel Rahman El Bacha, 
piano
Forlane UCD-16 532

Piano sonatas No 8 ‘Pathétique’; No 13; No 14 
'Moonlight'; Emil Gilels, piano 
DG (DDD) 400 036-2

Piano sonatas, No 29 in B flat, Op 106 
'Hammerclavier’; and No 28 in A. Op 101; 
Rudolf Buchbinder, piano
Teldec 8.42 761

Piano sonatas: 'Pathétique’, ‘Moonlight’, 
Appassionata’; Alfred Brendel
Philips (ADD) 411 470-2

Piano Trio in B flat major. Op 97 ‘Archduke’;
Suk Trio
Denon C37-7078

Piano trio Op 97 ‘Archduke’; piano trio Op 70 
No 1; Beaux Arts Trio
Philips (DDD) 412 891-2

Piano trios No 5 in D major, Op 70 No 1 
‘Geister’; No 6 in E flat major. Op 70 No 2; 
Suk Trio
Denon C37-7284

Quintet in E flat major for oboe, clarinet, horn, 
bassoon and piano; also — quintet in E flat 
major (Mozart); Winds of the Berlin 
Philharmonic; Alfons Kontarsky, piano

Denon C37-7090

Sonata No 23 ‘Appassionata’; Andre-Michel
Schub, piano
MMG MCD 10009

Sonata Op 78 ‘A Therese’; sonata Op 106 
‘Hammerklavier”; Alfred Brendel
Philips (ADD) 412 723-2

Sonatas for cello and piano, No 1 and No 2;
Yo-Yo Ma, cello; Emanuel Ax, piano
CBS CD 37251

Sonatas for piano and violin, Op 12 No 1-3;
Gidon Kremer, violin; Martha Argerich, piano
DG (DDD) 415 138-2

Sonatas No 1 and 2 for cello and piano; Yo-Yo
Ma, cello
CBS CD37251

Sonatas No 23 in F minor ‘Appassionata’; No 
21 in C ‘Waldstein’; Russell Sherman, piano 
Pro Arte PA-CDD 108

Sonatas No 32 in C minor Op 111 and No 7 in
D, Op 10; Claudio Arrau, piano
Philips (DDD) 412 268-2

String quartet No 1 in F major, Op 18, No 1;
string quartet No 5 in A major, Op 18, No 5;
Smetana Quartet
Denon C37-7036

String quartet No 12 in E flat major, Op 127:
Vermeer Quartet
Teldec 8.43 190

String quartet No 12, Op 130; and No 17, Op 
133: Vermeer Quartet
Teldec 8.42 982

String quartet No 13 in B flat major. Op 130;
Grosse Fuga in B flat major, Op 133: Smetana
Quartet
Denon C37-7088

String quartet No 14 in C minor, Op 131:
Smetana Quartet
Denon C37-7312

String quartet No 15 in A minor. Op 132:
Smetana Quartet
Denon C37-7086

String quartet No 7 in F major, Op 59 No 1 
‘Rasoumovsky’: Smetana Quartet
Denon C37-7025

String quartet No 8 in E minor. Op 59, No 2, 
‘Rasoumovsky; No 2: Smetana Quartet 
Denon C37-7033

String quartet No 13, Op 133; Great Fugue Op 
133: Fitzwilliam String Quartet
Decca 411 943-2

String quartet No 15, Op 132: Fitzwilliam String
Quartet
Decca 411 643-2

String quartets No 2 in G major, Op 18 No 2; 
and No 4 in C minor, Op 18, No 4: Smetana 
Quartet
Denon C37-7041

String quartets No 3 in D major, Op 18 No 3;
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and No 6 in B flat, Op 18 No 6: Smetana 
Quartet
Denon C37-7049

String quartets No 9 in C major, Op 59 No 3 
‘Rasoumovsky No 3’; No 10 in E flat major, Op 
74 ‘Harp’: Smetana Quartet
Denon C37-7125

String quartets No 11 in F minor, Op 95 
‘Serioso’; No 12 in E flat major Op 127: 
Smetana Quartet
Denon C37-7063

Symphonies No 1 and No 7: Philharmonia
Orch; Otto Klemperer cond.
EMI 747184

Symphonies No 2 and No 4: Philharmonia
Orch; Otto Klemperer cond.
EMI 747185

Symphonies No 5 and No 8: Philharmonia
Orch; Otto Klemperer cond.
EMI 747187

Symphonies No 8 in F major, Op 93; and No 1 
in C major. Op 21: Staatskapelle Berlin, Otmar 
Suitner cond.
Denon C37-7128

Symphony No 6 in F, Op 68 ‘Pastorale’; 
overture Leonore II: Berlin Philharmonic Orch; 
Herbert von Karajan cond.
DG (ADD) 413 779-2

Symphony No 1 in C major, Op 21; Symphony
No 2 in D major, Op 36: Dresden Philharmonic 
Orch; Herbert Kegej cond.
Capriccio 10.001

Symphony No 1; piano concerto No 1: Vemey, 
Hanover Band
Nimbus NIM 5003

Symphony No 2 in D major, Op 36; Egmont 
overture; Coriolan overture; Leonore overture: 
Staatskapelle Berlin, Otmar Suitner cond 
Denon C37-7367

Symphony No 3 ‘Eroica’: Philharmonia Orch;
Otto Klemperer cond.
EMI 747186

Symphony No 3 ‘Eroica’: Cleveland Orch;
Christolph von Dohnanyi cond.
Telarc 80090

Symphony No 3 in E flat major, Op 55 ‘Eroica’- 
Dresden Phil Orch; Herbert Kegel cond.
Capriccio 10.002

Symphony No 3 in E flat major, Op 55 ‘Eroica’: 
Staatskapelle Berlin, Otmar Suitner cond.
Denon C37-7011

Symphony No 3 ‘Eroica’: Academy of St 
Martin-in-the-Fields, Neville Marriner cond.
Phihlips (DDD) 410 044-2

Symphony No 3 ‘Eroica’; Egmont overture:
Vienna Philharmonic Orch; Leonard Bernstein 
cond.
DG ADD 413 778-2

Symphony No 4 and No 9 ‘Choral’: Dresden 
Phil Orch; Herbert Kegel cond.
Capriccio 10.006/7 (2 CDs)

Symphony No 4 in B flat major, Op 60: 
Staatskapelle Berlin, Otmar Suitner cond 
Denon C37-7077

Symphony No 4 in B flat. Op 60; and No 7 in
A, Op 92: Berlin Philharmonic Orch; Herbert 
von Karajan cond.
DG (DDD) 415 121-2

Symphony No 4: Bavarian State Orch; Kleiber 
cond.
Orfeo ORF C100

Symphony No 5 and No 6 in F, Op 68 
‘Pastorale’: Berlin Philharmonic Orch; Herbert 
von Karajan cond.
DG (DDD) 413 932-2

Symphony No 5 and No 8: NHK Symphony 
Orch; Sawallisch cond.
Erato ECD-88 043

Symphony No 5 in C minor. Op 67: Vienna
Phil Orch; Wilhelm Furtwangler cond
EMI 747120

Symphony No 5 in C minor, Op 67: Los 
Angeles Philharmonic Orch; Carlo Maria 
Giulini cond.
DG (DDD) 410 028-2

Symphony No 5 in C minor, Op 67:
Symphony No 8, Op 93; Dresden Phil Orch;
Herbert Kegel cond.
Capriccio 10.003

Symphony No 5 in C minor, Op 67: 
Staatskapelle Berlin, Otmar Suitner cond 
Denon C37-7001

Symphony No 5, Op 67: Vienna 
Philharmonic Orch; Lorin Maazel cond 
CBS CD 36711

Symphony No 5; also — Symphony No 8 
(Schubert): Vienna Philharmonic, Lorin 
Maazel cond.
CBS CD36711

Symphony No 5; Egmont overture: Boston
Symphony Orch; Seija Ozawa cond
Telarc 80060

Symphony No 5; overtures — Egmont, 
Creatures of Prometheus: Hanover Band 
Nimbus NIM 5007

Symphony No 5; Overture Leonore No 3: 
Philharmonia orch; Vladimir Ashkenazy, 
cond. ■”
Decca 400 060-2

Symphony No 6, Overtures Coriolan, 
Egmont: Philharmonia Orch; Vladimir
Ashkenazy, cond.
Decca 410 941-2

Symphony No 6 ‘Pastoral’: Philharmonia 
orch; Vladimir Ashkenazy cond
Decca 410 003-2

Symphony No 6 ‘Pastoral’: Philharmonia
Orch; Otto Klemperer cond.
EMI 747188

Symphony No 6 in F major, Op 68 
‘Pastoral’: Vienna Phil Orch; Wilhelm 
Furtwangler cond.
EMI 747121

Symphony No 6 ‘Pastoral’: Staatskapelle 
Berlin, Otmar Suitner cond.
Denon C37-7040

Symphony No 6 ‘Pastoral’: Y Chamber
Symphony of New York, Gerard Schwarz 
cond.
Delos 3017

Symphony No 6 ‘Pastoral’: Dresden Phil 
Orch; Herbert Kegel cond.
Capriccio 10.004

Symphony No 7 (version for winds): 
Octophorus Ensemble
Accent ACC 48434

Symphony No 7 in A major, OP 92: 
Staatskapelle Berlin, Otmar Suitner cond 
Denon C37-7032

Symphony No 7 in A major, Op 92; 
Coriolan overture: Dresden Phil Orch; 
Herbert Kegel cond.
Capriccio 10.005

Symphony No 7 in A, Op 92: Philharmonia 
Symphony Orch; Carlos Paita cond
Lodia LOCD 786

Symphony No 7: Collegium Aureum, F.J. 
Maier cond.
Harmonia Mundi 567-1 99 872-2

Symphony No 7; overtures — Egmont and 
Leonore: Berlin Philharmonic Orch; Joseph 
Keilberth cond. (Historical series) 
Teldec 8.43 192

Symphony No 8 in F; plus — Symphony No 
8 ‘Unfinished’ (Schubert): Cleveland Orch; 
Christolph von Dohnanyi cond.
Telarc 80091

Symphony No 9 ‘Choral’: Elisabeth 
Schwarzkopf; Bayreuth Festival Orch and 
Chrous, Wilhelm Furtwangler cond 
EMI 747081

Symphony No 9 ‘Choral’: Philharmonia 
Orch; Otto Klemperer cond
EMI 747189

Symphony No 9 in D minor, ‘Choral’: Lorin 
Maazel, cond.
CBS CD 76999

Symphony No 9 in D minor, Op 125 
‘Choral’: Rundfunkchor Berlin, Dietrich 
Knothe chorusmaster; Staatskapelle Berlin 
Otmar Suitner cond.
Denon C37-7021

Symphony No 9 in D minor, Op 125 
‘Choral’: Perry; Baltsa; Cole; van Dam; 
Vienna Singverein; Berlin Philharmonic 
Orch; Herbert von Karajan cond 
DG (DDD) 410 987-2

Symphony No 9 ‘Choral’: Janet Price; Brigit 
Finnila; Horst Laubensthal; Marius Rintzler; 
chorus of the Concertgebouw Orch;
Amsterdam, Bernard Haitink cond 
Philips (DDD) 410 036-2

Symphonies No 1-9 — complete:
Staatskapelle Berlin, Otmar Suitner cond
Denon C37-7251
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Symphonies No 1-9; Gewandhausorchester 
Leipzig, Kurt Mazur cond.
Philips (ADD) 416 274-2 (6CDs)

The complete piano sonatas: Alfred Brendel 
piano
Philips (ADD) 412 575-2 (HCDs)

The five piano concertos; Alfred Brendel;
Chicago Symphony Orch; James Levine 
cond.
Philips (DDD) 411 189-2 (3CDs)

The sonatas for piano and cello: Sviatoslav 
Richter, piano; Mstislav Rostropovich cello 
Philips (ADD) 412 256-2 (2CDs)

The sonatas for violin and piano: David 
Oistrakh; Lev Oborin
Philips (AAD) 412 570-2

Trio IV in B major, Op 1 ‘Gassenhauer’;
Trio III in C minor, Op 1 No 3: Haydn Trio 
Vienna
Teldec 8.43 157

Trio No 7 in B flat, ‘Archduke’: Itzhak 
Perlman, violin; Vladimir Ashkenazy, piano; 
Lynn Harrell, cello
EMI 747010

Trios for piano, violin and cello: No 3 in C 
minor, Op 1 No 3; and No 4 in B flat major. 
Op 11 ‘Gassenhauser’: Suk Trio
Denon C37-7421

Triple concerto for violin, cello and piano in 
C: Mark Zelser, piano; Anne-Sophie Mutter, 
violin; Yo-Yo Ma, cello; Berlin Philharmonic 
Orch; Herbert von Karajan cond.
DG (ADD) 415 276-2

Violin concerto: Itzhak Perlman, violin
EMI 747002

Violin concerto (cadenzas: Alfred Schnittke): 
Gidon Kramer; Academy of St 
Martin-in-the-Fields, Neville Marriner cond.
Philips (DDD) 410 549-2

Violin concerto in D, Op 61; Consecration of 
the House overture: Joseph Silverstein, 
violin; Utah Symphony Orch; Joseph 
Silverstein cond.
Pro Arte PA-CDD 228

Violin concerto in D; plus — concerto in D 
(Brahms): Jascha Heifetz, violin; Chicago 
Symphony Orch; Reiner cond; Boston 
Symphony Orch; Munch cond.
RCA RCD15402

Violin concerto: Anne-Sophie Mutter; Berlin 
Philharmonic Orch; Herbert von Karajan 
cond.
DG (ADD) 413 818-2
Violin concerto: Kyung Wha-chung; Weiner 
Philharmoniker; Kirill Kondrashin, cond.
Decca 400 048-2

Violin concerto; plus — violin concerto 
(Mendelssohn): Yehudi Menuhin, violin; 
Wilhelm Furtwangler
EMI 747119

Violin sonata No 5 ‘Spring'; violin sonata No 
9 ‘Kreutzer’: David Oistrakh; Lev Oborin 
Philips (ADD) 412 255-2

Violin sonatas No 7 and No 10; Vladimir 
Ashkenazy; Itzhak Perlman
Decca 411 948-2

Violin sonatas: No 9, ‘Kreutzer’; No 5, 
‘Spring’: Vladimir Ashkenazy; Itzhak 
Perlman
Decca 410 554-2

Wellington’s Victory, Op 91; Battle of the 
Huns (Liszt): Cincinatti Symphony Orch; 
Erich Kunzel cond.
Telarc 80079

BEETHOVEN/LISZT
Symphony No 7; plus — Chaconne 
(Bach/Busondi); Ronald Smith, piano 
Nimbus NIM 5013

BERG, Alban
Violin concerto — To the Memory of an Angel; 
three orchestral pieces Op. 6: Gidon Kremer, 
violin; Bavarian Radio Symphony Orch; Colin 
Davis cond.
Philips (DDD) 412 523-2

Violin concerto; plus — violin concerto in D 
major (Stravinsky); Itzhak Perlman, violin; 
Boston Symphony Orch; Seiji Ozawa cond.
DG (ADD) 413 725-2

Violin concerto; plus — violin concerto No 1 
(Bartok); Kyung Wha-chung, violin; Chicago 
Symphony Orchestra and Chorus; Georg Solti 
Decca 411 804-2

BERIO
Sinfonia; Impressions; New Single Singers; Orch 
Nationale de France; Pierre Boulez cond.
Erato ECD-88 151

BERLIOZ
Harold in Italy; Mala, viola; Czech Phil Orch; 
Jilek cond.
Supraphon SUP CD7244

Harold in Italy; Roman Carnival; Wolfram 
Christ, viola; Berlin Philharmonic Orch; Lorin 
Maazel cond.
DG (DDD) 415 109-2

La Damnation de Faust; extracts; Reigel; von 
Stade; van Dam; Chicago Symphony Orchestra 
and Chorus; Georg Solti cond.
Decca 410-18-2

Les Nuits d’Ete; La Mort du Cleopatre; Kiri Te 
Kanawa; Jessye Norman; Orch de Paris; Daniel 
Barenboim cond.
DG (DDD) 410 966-2

Les Nuits d’Ete; plus — Pelleas et Melisande 
(Faure); Elly Ameling.
Telarc 80084

Les Nuits d’Ete; plus — Sheherazade (Ravel);
Jessye Norman; London Symphony Orch, Colin 
Davis cond.
Philips (ADD) 412 493-2

Les Nuits d’Ete; plus — Sheherazade (Ravel);
Hildegard Behrens; Wiener Symphoniker; 
Francis Travers cond.
Decca 411 895-2

Les Troyens a Carthage ballet music; plus — 
Invitation to the Dance (Weber); National 
Philharmonic Orchestra; Richard Bonygne 
cond.

COMPACT DISC CATALOGUE
Decca 411 898-2

Overtures; Rob Roy, King Lear, Le Corsaire, 
Beatrice and Benedict, Le Carnaval Romain; 
etc; Scottish National Orch; Alexander Gibson 
cond.
Chandos CHAN-8316

Requiem: Ronald Dowd; Wandsworth School 
Boys’ Choir; London Symphony Chorus and 
Orch; Colin Davis cond.
Philips (ADD) 416 283-2 (2CDs)

Requiem; plus — Te Deum (Verdi); etc.
Telarc 80109-2 (2 CDs)

Symphonie Fantastique; Concertgebouw Orch 
Amsterdam; Colin Davis cond.
Philips (ADD) 411 425-2

Symphonie Fastastique; Cleveland Orch; Lorin 
Maazel cond.
CBS CD 76652

Symphonie Fantastique; New York 
Philharmonic Orchestra; Zubin Mehta Cond. 
Decca 400 046-2

Symphonie Fastastique; Orchestre Symphonique 
de Montreal; Charles Dutoit cond.
Decca 414 203-2

Symphonie Fantastique; Orch Nationale de 
France; James Conlon cond.
Erato ECD-88 028

Symphonie Fantastique; Berlin Philharmonic 
Orch; Daniel Barenboim cond.
CBS CD 39859

Symphonie Fantastique; Philadelphia Orch; 
Riccardo Muti cond.
EMI 747278

Symphonie Fastastique; Tokyo Metropolitan 
Symphony Orch, Jean Fournet cond.
Denon C37-7087

Symphonie Fastastique; Chicago Symphony 
Orch; Claudio Abbado cond.
DG (DDD) 410 895-2

Symphonie Fantasque: Chicago Symphony 
Orch; Lorin Maazel cond.
Telarc 80076

Te Deum; Francisco Araiza; London Symphony 
Chorus; London Philharmonic Choir; European 
Community Youth Orch; Claudio Abbado 
cond.
DG (DDD) 410 696-2

BERNSTEIN, Leonard
Complete works for solo piano; El Salon 
Mexico (Copland); James Tocco, piano.
Pro Arte PA-CDD 109

West Side Story — complete; plus — On The 
Waterfront (symphonic suite); Kiri Te Kanawa; 
Jose Carreras; Marilyn Horne; chorus and orch; 
Leonard Bernstein cond.
DG (DDD) 415 253-2 (2 CDs)

West Side Story — symphonic dances; plus — 
Rhapsody In Blue (Gershwin); Los Angeles 
Philharmonic Orch; Leonard Bernstein cond.
DG (DDD) 410 025-2
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COMPACT DISC CATALOGUE
BERTRAND
Amours de Ronsard; Ensemble Janequin. 
Harmonia Mundi HM 90 1147

BIZET
Carmen, suites Nos 1 and 2; L’Arlesienne suites 
No 1 and 2: London Symphony Orch; Neville 
Marriner cond.
Philips (ADD) 412 464-2

Carmen — complete opera; Julia Migenes; 
Placido Domingo; Ruggero Raimondi; Chorus 
of Radio France; Orch Nationle de France; 
Lorin Maazel cond.
Erato ECD-88 037 (3 CDs)

Carmen — highlights; Julia Migenes; Placido 
Domingo; Ruggero Raimondi; Chorus of Radio 
France; Orch Nationale de France; Lorin 
Maazel cond.
Erato ECD-88 041

Carmen — highlights: Agnes Baltsa; Jose 
Carreras; Jose van Dam; Katia Ricciarelli; 
chorus of the Paris Opera; Berlin Philharmonie 
Orch; Herbert von Karajan cond.
DG (DDD) 413 322-2

Carmen and L’Arlesienne suites; Orch 
Nationale de Lille; Jean-Claude Casadesus 
cond.
Forlane UCD-16 533

Carmen suite; plus — Peer Gynt (Grieg); St 
Louis Symphony Orch. Telarc 80048

Carmen suite; L’Arlesienne suites 1 and 2: Orch 
Nationale de France; Seiji Ozawa cond.
EMI 747064

Carmen; Tryoanos; Domingo; Te Kanawa;
Royal Opera House Chorus and Orchestra; 
Georg Solti cond.
Decca 414 489-2 (3 CDs)

Complete piano works; Setrak, piano;
Chant du Monde LDC 278 776/7 (2 CDs)

L’Arlesienne — suites No 1 and 2; Carmen — 
suite No. 1; Daniel Deffayet, saxophone; Berlin 
Philharmonie Orch; Herbert von Karaian cond 
DG (DDD) 415 106-2

BIZET
Carmen Suite; Moscow Virtuosi; Percussion 
Ensemble of the Bolshoi Theatre; V. Spivakov 
cond.
Ariola-Eurodisc 610 315-231

BOCCHERINI
Minuet; plus — Albinoni, Bach, Pachelbel, etc; 
Stuttgarter Kammerorchester.
Decca 411 973-2

String quintets ‘Night Music of Madrid'; 
Boccherini Quintet.
Ensayo 3403

BOEHIM, George
Harpsichord suites; Robert Woolley; 
harpsichord.
Meridian ECD-84 087

BOITO
Mefistofele; Ghiaurov; Pavarotti; Freni; 
Caballe; National Philharmonic Orchestra; 
Oliverio de Fabritiis cond.
Decca 410 175-2 (3 CDs)
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Nerone — complete; Eve Queler.
Hungaraton HCD 12487-89-2 (3 CDS)

BORODIN
Polovotsian Dances; Orch de la Suisse 
Romande; Ernest Ansermet cond.
Decca 414 124-2

Symphonies No 1 and 3; Academy of USSR 
Symphony Orch; Svetlanov cond.
Chant de Monde LDC 278 781

BOULEZ
‘Pli selon pli’; BBC Symphony Orch; Pierre 
Boulez cond.
Erato ECD-88 074

BOYCE
Symphonies No 1-8 — complete;
Bournemouth Sinfonietta; Ronald Thomas 
cond.
CRD CRD 3413

BRAHMS
Haydn variations; Hungarian dances Nos 
1-10; Concertgebouw Orch Amsterdam; 
Bernard Haitink cond.
Phillips (DDD) 416 147-2

A German Requiem; Atlanta Symphony 
Orch; Robert Shaw cond. (71min).
Telarc 80092

A German Requiem; Song of Destiny;
Gundala Janowitz; Tom Krause; Chorus of 
the Vienna State Opera; Vienna
Philharmonic Orch; Bernard Haitink cond.
Philips (DDD) 411 436-2

A German Requiem; Barbara Hendricks;
Jose van Dam; Vienna Singverein; Vienna 
Philharmonic Orch; Herbert von Karajan 
cond.
DG (DDD) 410 521-2 (2 CDs)

Alto Rhapsody; Nania; Alfreda Hodgson;
Bavarian Symphony Orch; Bernard Haitink 
cond.
Orfeo ORF C025

Ballades and rhapsodies; Glenn Gould, 
piano.
CBS CD 37800

Cello sonatas; Lyn Harrell; Vladimir 
Askenazy.
Decca 414 558-2

Clarinet quintet, Op 115; Karl Leister; 
clarinet; Vermeer Quartet.
Orfeo ORF C068

Concerto for violin, cello and orch in A 
minor; Tragic overture; Janos Starker, cello;
Emmy Verhey, violin; Amsterdam 
Philharmonic Orch.
Sefel SEFD 5023 CD

Concerto No 2 in D flat; Chicago Symphony 
Orch.
RCA RCD 15406

Double concerto; Janos Starker, cello;
Emmy Verhey, violin; Amsterdam Phil 
Orch; Arpad Joo cond.
Sefel SEF-CD 5023

Double concerto; Academic Festival 
overture; Gidon Kremer, violin; Mischa

Maisky, cello; Vienna Philharmonic Orch; 
Leonard Bernstein cond.
DG (DDD) 410 031-2

Double concerto; Tragic overture;
Ann-Sophie Mutter, violin; Antonio 
Meneses, cello; Berlin Philharmonic Orch; 
Herbert von Karajan cond.
DG (DDD) 410 603-2

Four ballades; plus — piano sonata D537 
(Schubert); Arturo Benedetti Michelangeli, 
piano.
DG (DDD) 400 043-2

Horn trio; trio pour violin, cor et piano; plus 
— violin sonata (Franck); Vladimir
Ashkenazy; Itzhak Perlman; Barry Tuckwell. 
Decca 414 128-2

Hungarian Dances No 1-21: Vienna 
Philharmonic Orch; Claudio Abbado cond. 
DG (DDD) 410 615-2

Liebeslieder walzer, Op 65; Neue
Liebeslieder walzer, Op 65; Los Angeles 
Vocal Arts Ensemble.
WEA 79008-2

Lullaby and other German children’s songs;
Lucia Popp.
Orfeo ORF C078

Piano concerto No 1: Krystian Zimerman, 
piano; Vienna Philharmonic Orch; Leonard 
Bernstein cond.
DG (DDD) 413 472-2

Piano concerto No 1: Vladimir Ashkenazy; 
Concertgebouw Orch; Bernard Haitink cond. 
Decca 410 009-2

Piano concerto No 2: Wilhelm Backhaus; 
Wiener Philharmoniker; Karl Boehm cond 
Decca 414 142-2

Piano concerto No 2: Vladimir Ashkenazy;
Wiener Philharmoniker; Bernard Haitink 
cond.
Decca 410 199-2

Piano quintet Op. 34: Andre Previn, piano; 
Musikvereinsquartett.
Philips (DDD) 412 608-2

Scherzo in E minor Op. 4; ballades Op. 10; 
klavierstucke Op 76; Stephen 
Bishop-Kovacevich, piano.
Philips (DDD) 411 103-2

Serenade No 1 in D, Op 11: Los Angeles 
Chamber Orch.
WEA 79056-2

Sonata No 3 in F minor. Op 5: Zoltan
Kocsis, piano.
Hungaraton HCD 12601-2

Sonatas for piano and cello, Op 38 and 39: 
Mstislav Rostropovich, cello; Rudolf Serkin, 
piano.
DG (DDD) 410 510-2

Songs and romances for chorus; Musica
Sacra.
RCA RCD14916

String quartets, Op 51 No 1 and No 2: Alban 
Berg Quintet.
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Teldec 8.43 115

Symphony No 1: London Phil Orch; Klaus 
Tennstedt cond.
EMI 747029

Symphony No 1: Berlin Philharmonic Orch.
Joseph Keilberth cond. (Historical series).
Teldec 8.43 193

Symphony No 1: Los Angeles Philharmonic 
Orch; Carlo Maria Giulini cond.
DG (DDD) 410 023-2

Symphony No 1: North German Radio Orch;
Gunther Wand cond.
Harmonia Mundi 567-199 974-2

Symphony No 1: Vienna Philharmonic Orch;
Leonard Bernstein cond.
DG (DDD) 410 081-2

Symphony No 2: Los Angeles Philharmonic 
Orch; Carlo Maria Giulini cond.
DG (DDD) 400 066-2

Symphony No 2: Akadamische
Festouverture; Vienna Philharmonic Orch;
Leonard Bernstein cond.
DG (DDD) 410 082-2

Symphony No 3: plus — Variations (Haydn);
Vienna Philharmonic Orch; Leonard
Bernstein cond.
DG (DDD) 410 083-2

Symphony No 4: North German Radio Orch;

Gunther Wand cond.
Harmonia Mundi 567-169 530-2

Symphony No 4: Vienna Philharmonic Orch;
Carlos Keiber cond.
DG (DDD) 400 037-2

Symphony No 4: Tragic overture; Vienna 
Philharmonic Orch; Leonard Bernstein cond. 
DG (DDD) 410 084-2

Symphony No 1: Chicago Symphony Orch;
Georg Solti cond.
Decca 414 458-2

Symphony No 2: Chicago Symphony Orch;
Georg Solti cond.
Decca 414 563 and Decca 414 487-2

Symphony No 4 Romantic: Vienna 
Philharmonic Orch, Bernard Haitink cond. 
Philips (ADD) 412 735-2

Symphony No 8: plus — Siegfried Idyll 
(Wagner); Concertgebouw Orch Amsterdam; 
Bernard Haitink cond.
Philips (DDD) 412 465-2 (2CDs)
Symphony No 9: Concertgebouw Orch;
Amsterdam, Bernard Haitink cond.
Philips (DDD) 410 039-2

The 21 Hungarian dances;
Gewandhausorchester Leipzig, Kurt Masur 
cond.
Philips (DDD) 411 426-2

The three piano trios; Borodin Trio.

COMPACT DISC CATALOGUE
Chandos CHAN-8334/5 (2CDS)

Vier ernste Gesänge, Op 121: 6 lieder; plus 
— An die ferne Geliebte; 7 lieder; Dietrich 
Fischer-Dieskau, baritone; Jorg Demus, 
piano.
DG (ADD) 415 189-2

Violin concerto: Boris Belkin; London 
Symphony Orch; Ivan Fischer cond.
Decca 411 677-2

Violin concerto: Gidon Kremer, violin;
Vienna Phil Orch; L. Bernstein cond.
DG (DDD) 410 029-2

Violin concerto: Anne-Sophie Mutter, violin; 
Berlin Philharmonic Orch; Herbert von 
Karajan cond.
DG (DDD) 400 064-2
BRITTEN

Music for Strings; Bournemouth Sinfonietta; 
R Thomas cond.
Chancos CHAN-8376

Soirees Musicales; Matinees Musicales; plus 
— La Boutique Fantasque (Rossini-Repighi); 
National Philharmonic Orch; Richard 
Bonynge cond.
Decca 410 139-2

Symphony for cello and orch, Op 68; Death 
in Venice suite; Rafael Wallfisch, cello, 
English Chamber Orch; S. Bedford cond. 
Chandos CHAN-8363

Shure’s new FP31 Mixer. 
All the features without the weight.

The most innovative field 
production mixer of its 
kind, Shure’s new FP31 
packs in the same 
important 
features as much 
larger, heavier 
mixers. Plus a few 
of its own. You 
won’t find another mixer 
this small with these 
features, dependability and 
ease of operation.
□ Size just ôW’xSW’xP/s” 
□ Weight 2.21bs dMic/line 
level on every channel 
□ Limiter with adjustable

SHURE
Audio Engineers P/L 342 Kent 
Street Sydney 2000 (02) 29 6731
Audio Enginners QLD (07) 44
8947
Marketec (WA) (09) 361 5954 
Audio Engineers VIC contact
Sydney (02) 29 6731 

threshold □ Internal (2x9V) 
or external 
12V power 
□Phantom 
and A-B 
power 
□ Slate tone 
and built-in 
mike for voice 
slating

□ Two mic-line outputs for 
two camera shoots plus tape 
output for a cassette □ Two 
stereo headphone jacks.
The FP31 has everything 

to make your mix a perfect 
success.
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COMPACT DISC CATALOGUE
War Requiem: Pears, Fischer-Dieskau;
Vishnevskaya; London Symphony Orchestra; 
Benjamin Britten cond.
Decca 414 383-2 (2 CDs)

War Requiem: Birmingham Symphony Orch; 
Simon Rattle cond.
EMI 747034

BRUCH
Violin concerto No 1: Anne-Sophie Mutter, 
violin; Berlin Philharmonic Orch; Herbert 
von Karajan cond.
DG (DDD) 400 031-2

BRUCKNER
Symphony No 3 in D minor: Radio 
Symphony Orch Frankfurt; Eliahu Inbal 
cond.
Teldec 8.42 922

Symphony No 3: Berlin Philharmonic Orch;
Herbert von Karajan cond.
DG (DDD) 413 362-2

Symphony No 4 ‘Romantic’; Radio 
Symphony Orch Frankfurt, Eliahu Inbal 
cond.
Teldec 8.42 921

Symphony No 4 ‘Romantic’; Berlin 
Philharmonic Orch; Herbert von Karajan 
cond.
DG (ADD) 415 277-2

Symphony No 4 ‘Romantic’; Staatskapelle 
Dresden; Herbert Blomstedt cond.
Denon C37-7126

Symphony No 6 (original version): Berlin 
Philharmonic Orch; Joseph Keilberth cond. 
(Historical series).
Teldec 8.43 194

Symphony No 6: Bavarian Symphony Orch, 
Wolfgang Sawallisch cond.
Orfeo ORF C024

Symphony No 7 in E major: Staatskapelle 
Dresden; Herbert Blomstedt cond.
Denon C37-7286

Symphony No 8 in C minor: Radio
Symphony Orch Frankfurt; Eliahu Inbal 
cond.
Teldec 8.43 218 (2 CDs)

Symphony No 8; plus — prelude and
Liebestod from Tristan and Isolde (Wagner): 
New Phil Orch; Carlos Paita cond.
Lodia LOCD 783/4 (2 CDs)

Symphony No 4: Chicago Symphony Orch;
Georg Solti cond.
Decca 410 290-2

Symphony No 4: Weiner Philharmoniker;
Karl Boehm cond.
Decca 410 550-2

Symphony No 7: Radio Symph Orch Berlin, 
Riccardo Chailly cond.
Decca 414 290-2

BULL
Works for harpsichord: Bob van Asperen, 
harpsichord.
Teldec 8.42 874

BUXTEHUDE
Organ works, Vol 1.
Bellaphon 690.01.007

Organ works Vol 2.
Bellaphon 690.01.017

Organ works Vol 3; Colmar.
Bellaphon 690.01.023

Organ works Vol 4: Zurzach.
Bellaphon 690.01.024

Organ works Vol 5: Frauenfeld.
Bellaphon 690.01.028

Organ works Vol 6.
Bellaphon 690.01.029

Organ works Vol 7: Colmar
Bellaphon 690.01.033

BYRD
Cantiones Sacrae of 1589: Choir of New College 
Oxford; Higginbottom cond.
CRD CRD 3408

CANTALOUBE
Chants d’Auvergne: Frederica von Stade, mezzo 
soprano.
CBS CD37299

Chants d’Auvergne, Series 1-3: Kiri Te 
Kanawa; English Chamber Orchestra; Jeffrey 
Tate cond.
Decca 410 004-2

Chants d’Auvergne, Series 4-5; plus — 
Bachianas Brasileras No 5 (Villa-Lobos); Kiri 
Te Kanawa; English Chamber Orchestra;
Jeffrey Tate cond
Decca 411 730-2

CHABRIER
Joyeuse Marche; suite pastorale; etc: Orch Nat 
de France; Armin Jordan cond.
Erato ECD-88 018

CHAN/KANG
Butterfly Lovers — pipe concerto: He 
Shu-Ying; Shanghai Folk Orch.
Hong Kong HK 8.240277

Violin concerto ‘Butterfly Lovers’; Takako 
Nishizaki, violin; Nagoya Phi Orch; Lim cond.
Hong Kong HK 8.001003

Violin concerto ‘Butterfly Lovers’ (revised);
Takako Nishizaki, violin; Gumma Symphony 
Orch; Shek cond.
Hong Kong HK 8.240233

CHARPENTIER
Acteon: Les Arts Florissants, Christie.
Harmonia Mundi HM 90.1095

Leçons de Tenebre: K. Widmer; M.
Verschaeve; Musica Polyphonica, L. Devos 
cond.
Erato ECD-88 145

Leçons de Tenebres du Mercredy Sainct: 
Concerto Vocale. Harmonia Mundi HM 90.1005

Medee — complete: Feldman; Bona; Boulin; 
Les Arts Florissants; Christie cond.
Harmonia Mundi HM 90. 1139/41 (3 CDs)

Motets: Judith Nelson; Rene Jacobs; William

Christie.
Harmonia Mundi HM 90.1149

Pastorale: Les Arts Florissants, Christie. 
Harmonia Mundi HM 90.1082

Te Deum; Laudate Dominum; Magnificat; 
soloists; Gent Madrigal Choir; Musica 
Polyphonica; L. Devos cond.
Erato ECD-88 027

CHAUSSON
Concerto for piano and orch, Op 21: Pasquier, 
violin; Pennetier, piano.
Harmonia Mundi HM 90.1135

Concerto for violin, piano and strings: Itzhak 
Perlman, violin; Jorge Bolet, piano; Juillard 
String Quartet.
CBS CD 37814

Poeme de L’Amour et de la Mer; Chansson 
Perpetuelle; etc: Jessye Norman; Michel 
Dalberto; quartet and Monte Carlo Phil Orch; 
Armin Jordan cond.
Erato EDC-88 012

Symphony in B flat, Op 20; Soir de Fete, Op 
32; The Tempest (2 scenes); Brussels Radio 
Orch; Jose Serebrier cond.
Chandos CHAN-8369

CHAVEZ
Symphonies: London Symphony Orch, Mata 
cond.
MMG MCD 10002

CHERUBINI
Maria Callas sings Medea; Maria Callas; Milan 
La Scala Orch and Chorus, Serafin cond.
Rodolphe RPC 32376

Medea, tragic opera: Maria Callas; Renato 
Scotto; Mirto Picchi; Miriam Pirazzini;
Giuseppe Modesti; Orchestra and chorus of La 
Scala, Milan; Tulliop Serafin cond.
Denon C37-7336-7 (2 CDs)

CHINESE
Long March Symphony; Hong Kong Phil Orch; 
Fukumura cond.
Hong Kong HK 8.240292

Yellow River concerto; Yitkin Seow, piano; 
Gumma Symphony Orch, Lim Kek-Tjiang 
cond.
Hong Kong HK 8.240055

CHOPIN
14 waltzes; Claudio Arrau, piano.
Philips (AAD) 400 025-2

19 waltzes; Zoltan Kocsis, piano.
Philips (DDD) 412 890-2

4 ballades; 4 scherzos; Cyprien Katsaris, piano. 
Teldec 8.43 053

4 scherzi; Polonaise-Fantasie Op 61; Claudio 
Arrau.
Philips (DDD) 412 61Ö-2

Ballades No 1-4; impromptu No 4 Op 66; Bella 
Davidovich.
Philips (DDD) 411 427-2

Ballades; Polonaise Heroique; Francois-Rene
Duchable, piano.
Erato ECD-88 023
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THE FASCINATING WORLD OF 
ELECTRONICS CAN BE DELIVERED 
TO YOUR LETTERBOX 
EACH MONTH

Electronics Australia is the country’s 
biggest selling electronics magazine. 
Each month we bring you interesting 
projects to build and all the latest on 
the fascinating world of electronics.

TO WELCOME IN THE YEAR OF THE COMET 
AND ALL THE NEWEST IN 1986 FROM THE 
ELECTRONICS INDUSTRY — ELECTRONICS 
AUSTRALIA IS MAKING A MOST EXCITING 
SUBSCRIPTION OFFER.

ALL SUBSCRIPTIONS RECEIVED DURING AND 
UP TO THE 28TH FEBRUARY 1986 WILL BE 
PLACED IN A BARREL AND THE LUCKY WINNER 
OF THE SHARP DX-110 COMPACT DISC PLAYER 
WILL BE DRAWN IN THE FIRST WEEK OF MARCH.

sharp

Sharp's DX-110 Compact
Disc Player.
Sharp's Compact Disc Player lets 
you enjoy the best in State-of-the-art

Home Entertainment. Sharp’s 
DX-110 has all the best features in 
Compact Disc Technology.

As Australia’s top-selling 
electronics magazine, 
Electronics Australia 
brings you reviews of the 
latest HI-FI and VIDEO 
equipment, exciting and 
easy-to-build DO-IT- 
YOURSELF PROJECTS 
plus regular columns 
written by experts. 
SUBSCRIBE NOW and 
you’ll get 12 issues for 
just $26.. . that’s a

SAVING of $5.20 on the 
normal price.
And if you subscribe for 2 
years you’ll SAVE 
over $10.
That’s the best electronics 
news around. ..
So SUBSCRIBE TODAY 
AND SAVE!
It’s this easy
1. Simply complete the 
special subscription card

This offer is not applicable where it contravenes state laws.

in this issue
2. Choose 1 or 2 years
3. Mail the POST FREE 
card to us.
If the card is missing, 
write to:
Electronics Australia 
FREEPOST No. 4 
The Federal Publishing 
Company Pty Ltd 
P.O. Box 227, Waterloo, 
N.S.W. 2017.
(no postage stamp required)

in



COMPACT DISC CATALOGUE
Concerto No 1; Philadelphia Orch; Eugene 
Ormandy cond.
RCA RCD 15317

Etudes Op 10 and 25; Francois-Rene Duchable, 
piano.
Erato ECD-88 001

Etudes, Op 10 and Op 25; Vladimir Ashkenazy. 
Decca (DH) 414 127-2

Four scherzos; Sviatoslav Richter, piano; 
Ariola-Eurodisc.
610 128-231

Nineteen waltzes; Cyprien Katsaris, piano.
Teldec 8.43 056

Nocturnes; Vlado Perlemuter, piano 
Nimbus NIM 5012

Piano concerto No 2; London Philharmonic 
Orch; Andre Previn cond.
CBS CD 39153

Piano concerto No 2 Krakowiak; Bella 
Davidovich; London Symphony Orch; Neville 
Marriner cond.
Philips (DDD) 410 042-2

Piano concerto No 2; plus — piano concerto 
(Schumann); Andras Schiff; Concertgebouw 
Orchestra; Antal Dorati cond.
Decca 411 942-2

Piano music — Nocturne Op 55; Polonaise, Op 
44; etc.
Capriccio 10.024

Piano music: Polonaise in A flat major, Op 35 
‘Heroic’; variations brillantes. Op 12; waltzes; 
etc: Malcolm Frager, piano.
Telarc 80040

Piano sonata No 2, Op 35; prelude, Op 45; 
scherzo Op 39; nocturne, Op 55 No. 2; Etudes 
Op 10 No 8 and 10; Op 25 No 6; Ivo 
Pogorelich, piano.
DG (ADD) 415 123

Piano Works, Vol VIII; Vladimir Ashkenazy. 
Decca 410 122-2

Polanaises No 1-7; Maurizio Pollini, piano.
DG (ADD) 413 795-2

Popular piano pieces; Vladimir Ashkenazy, 
piano.
Decca 410 180-2

Preludes; Dezso Ranki, piano.
Hungaraton HCD 12316-2

Sonata No 2, Op 35 ‘Funeral March’; andante 
spianato and Grande Polonaise Brillante, Op 
22; etudes, Op 10 No 3 and 4; nocturne, Op 27 
No. 2; John Bingham, piano.
Meridan ECD-84 070

Sonatas No 2 and No 3; Francois-Rene 
Duchable, piano.
Erato ECD-88 083

Ten mazurkas; prelude in C sharp minor; 
ballade No 1; scherzo No 2; Arturo Benedetti 
Michelangeli, piano.
DG (ADD) 413 499-2

The Most Popular Chopin — Polonaise in A 

flat; Mazurka in A minor; prelude in E minor; 
‘Military’ polonaise; Minute Waltz; etc; Meral 
Guneyman. piano.
WEA 90116-2

Thirteen nocturnes; Daniel Barenboim, piano. 
DG (DDD) 415 117-2

Twelve etudes, Op 10; 12 etudes, Op 25; 
Maurizio Pollini, piano.
DG (ADD) 413 794-2

Twenty-four preludes; Maurizio Pollini, piano. 
DG (ADD) 413 796-2

Valse brillante in A flat major, Op 34 No 1; 
valse brillante in A minor; valse brillante in F 
major, etc; also Liszt works, incl ballade No 2 
in D minor; Liebestraume No 3 in A flat major; 
etc; Jean-Yves Thibaudet, piano.
Denon C37-7050

Waltzes — No 1-14; Maria Joao Pires, piano. 
Erato ECD-88 067

Piano concerto No 1; plus — piano concerto No 
1 (Liszt); Martha Argerich, piano; London 
Symphony Orch; Claudio Abbado cond.
DG (ADD) 415 061-2

Piano concerto No 2; Polanaise, Op 44; Ivo 
Pogorelich. piano; Chicago Symphony Orch; 
Claudio Abbado cond.
DG (DDD) 410 507-2

CHRISTMAS MUSIC
A Christmas Concert: O du Fröhliche; Ubers 
Gebirg Maria Geht; Adeste Fideles; Stille 
Nacht, heilige Nacht; etc; Regensburger 
Domspatzen; Georg Ratzinger cond.
DG (ADD) 413 724-2

Baroque Christmas; Capella Savaria. 
Hungaraton HCD 12561-2

Carols For Brass: Galliard Brass Ensemble.
ASV DCA 527

Christmas Carols — 29 tracks.
Capriccio 10.014

Christmas Carols: Up! Awake! From Highest 
Steeple; Remember O Thou Man; There Stood 
in Heaven a Linden Tree; The Holly and the 
Ivy; Ding Dong Merrily on high; Hark! The 
Herald Angel Sings; etc; Westminister Abbey 
Choir; Simon Preston.
DG (DDD) 413 590-2

Christmas: Concentus Musicus Vienna, 
Nikolaus Harnoncourt cond.
Teldec 8.43 200

Festive Christmas Concert (in German) — ‘Es 
ist ein Ros entsprungen'; Peter Schreier;
Hermann Prey; Rene Kollo; Koeth; Julia 
Migenes; Rudolf Schock; etc.
Ariola-Eurodisc 610 119-231

Many Moods of Christmas: Atlanta Symphony 
Orch and Chorus.
Telarc 80087

Merry Christmas: Stille Nacht heilege Nacht; 
Kling, Glöckchen, klingelingeling; Sracherl; etc 
Vienna Boys’ Choir, Wiener 
Volksoperorchester, Uwe Christian Harrer.
Decca (DDD) 412 551-2

Twenty Christmas Carols: Choir St George’s 
Chapel. Windsor Castle; John Porter, organ. 
Abbey CD-MVP827

Vespers for Christmas and Easter; Schola 
Hungarica.
Hungaraton HCD 12533-2

See also: J. S. Bach — Christmas oratorio;
Corelli — Christmas concerto.

COPLAND
Appalachian Spring; plus — Adagio for strings 
(Barber); Candide overture (Bernstein);
American Festival overture (Schumann); Los 
Angeles Philharmonic Orch; Leonard Bernstein 
cond.
DG (DDD) 413 324-2

El Salon Mexico; Dance Symphony; Fanfare for 
the Common Man; 4 Dance Episodes from 
Rodeo; Detroit Symphony Orch; Antal Dorati 
cond.
Decca (DH) 414 273-2

Fanfare For The Common Man; Rodeo;
Appalachian Spring; Atlanta Symphony Orch; 
Louis Lane cond.
Telarc 80078

COREA, Chick
Children’s songs Nos 19 and 20; plus — 
variations; for Paul; prelude and fugue; sonatina 
for Rico (Baroque Rock); Friedrich Guida, 
piano.
Philips (DDD) 412 115-2

CORELLI
Christmas concerto; plus Torelli; J. S. Bach; 
Handel; Academy of Ancient Music, 
Christopher Hogwood cond.
Decca (OH) 410 179-2

Concerti grossi, Op 6 No 5-8; I Solisti Veneti, 
Claudio Scimone cond.
Erato ECD-88 080

Trio sonatas, Op 5: S. Kuijken; W. Kuijken, R. 
Kohnen.
Accent. ACC 48433

Twelve concerti grossi, Op 6: Cantilena, Adrian 
Shepherd cond.
Chandos CHAN-8336/7/8 (3 CDs)

COUPERIN
Anna Magdalena Bach Notebook 1725; plus — 
French suite No 5 (J. S. Bach); aria — So oft 
ich meine Tobacks-Pfeife (G. H. Bach); Minuet 
in G (Bohm); etc. Bleger; Luxon; Kipnis.
WEA 79020-2

Les Nations I (la Francois; L'Espagnole); Jordi 
Savaii, violin; Hesperion XX.
Astree E7701

Les Nations II (LTmperiale; la Piedmontese); 
Jordi Savaii, violin; Hesperion XX.
Astree E7702

Motets: Feldman; Poulenard.
Harmonia Mundi HM 90.1150

Pieces de Clavecin: Huguette Dreyfus; clavecin
Denon C37-7070
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CRUSELL
Clarinet concerto No 2; plus — clarinet 
concerto No 2 (Weber); Thea King, clarinet; 
London Symphony Orch; Francis cond.
Hyperion HYP CDA66088

DEBUSSY
Children’s Corner: Reverie; d’Un Cahier 
d’Esquisses Berseuse Heroique; Danse; 
Mazurka; etc; Jacques Rouvier, piano. 
Denon C37-7372

Four scherzi Op 20, 31, 39, 54; Polonaise No 7 
in A flat Op 61 (Polonaise-Fantaisie); Claudio 
Arrau, piano.
Philips (DDD) 412 610-2

Images — complete; Estampes; des par sur le 
neige; Ivan Moravec, piano.
MMG MCD 10003

Images; etc; London Symphony Orch. Andre 
Previn cond.
EMI 747001

La Boite a Joujoux; Epigraphes Antiques; La 
Sarabande; Basle Symphony Orch, Armin 
Jordon cond.
Erato ECD-88 073

La Mer; Après-Midi d’un Faun; danses; St 
Louis Symphony Orch; Leonard Slatkin cond. 
Telarc 80071

La Mer; Nocturnes: Tanglewood Festival 
Chorus; Boston Symphony Orch; Colin Davis 
cond.
Philips (DDD) 411 433-2

La Mer; Nocturnes: London Symphony Orch; 
Andre Previn cond.
EMI 747028

La Mer; Nocturnes; Prelude a I’apres midi d’un 
faune; Orchestra de la Suisse Romande, Ernest 
Ansermet.
Decca (DH) 414 040-2

Prelude Premier Livre: Jacques Rouvier, piano. 
Denon C37-7121

Preludes Deuxieme Livre: Jacques Rouvier, 
piano.
Denon (C37-7043

Preludes, Vol 1: Arturo Benedetti Michelangeli, 
piano.
DG (DDD) 413 450-2

Quartet No 1, Op 10; plus — quartet 1902-03, 
(Ravel); Enesco Quartet.
Forlane UCD-16 521

Recital: Frederica von Stade, mezzo-soprano. 
CBS CD 39098

Snowflakes Are Dancing: Reverie; Gardens In 
The Rain; Clair de Lune; etc; Isoa Tomita, 
percussion.
RCA RCD 14587

String quartet; plus — string quartet (Ravel); 
Orlando Quartet.
Philips (DDD) 411 050-2

Suite bergamasque; images (oubliées); pour le 
piano, Estampes; Zoltan Kocsis, piano.
Philips (DDD) 412 118-2

The Prodigal Son: Jessye Norman; Jose 
Carreras; Dietrich Fischer-Dieskau; Stuttgart 
Radio Symphony Orch and Chorus; Bertini 
cond.
Orfeo ORF 0012

Trois nocturnes; Jeux: Women’s voices of the 
Collegium Musicum Amstelodamense.
Philips (AAD) 400 023-2

DEBUSSY/RAVEL
String quartets: Galimir Quartet.
Vanguard CD-25 009

DEL TREDICI, David
In Memory of a Summer Day: David Del 
Tredici.
WEA 79043-2

DELALANDE
Symphony pour les Soupers du Roy: 
Jean-Francois Paillard Chamber Orchestra; J-F 
Paillard cond.
Erato ECD-88 088

DELIUS
Miniatures: Bournemouth Sinfonietta; N del 
Mar cond.
Chandos CHAN-8372

Song of the High Hills: Walker; Lott; Johnson. 
Unicorn DKP(CD) 9029

Summer Night on the River; On Hearing the 
First Cuckoo in Spring; etc; plus — The Wasps 
overture; Serenade to Music; etc 
(Vaughan-Williams).
Chandos CHAN-8330

Violin concerto; suite; legende; Ralph Holmes, 
violin; Royal Phil Orch; Vernon Handley cond. 
Unicorn DKP(CD) 9040

DIABELLI
Sonata for Guitar in F major; plus — Guilianil 
Legnani; Paginini; Eduardo Fernandez, guitar. 
Decca 414 160-2

DIETRICH
Violin concerto; plus — notturno (Joachim):
Maile; Berlin Radio Symphony Orch;
Lopez-Cobos cond.
Schwann SCH 11622

DONIZETTI
Don Pasquale — highlights: Gregor; Ivan 
Fisher.
Hungaraton HCD 12610-2

L'Elisir d'Amore — complete opera: Lucia
Popp: Weikl; Nestorenkpo; Munich Radio Orch 
and Chorus; Wallberg cond.
Ariola-Eurodisc 610 097-233 (3CDs)

Lucia de Lammermoor: Sutherland; Milnes;
Pavarotti; Ghiaurov, Royal Opera House 
Orchestra and Chorus; Richard Bonynge cond.
Decca (DH) 410 193-2

DUKAS
Ariane et Barbe-Bleue: soloists; Chorus of
Radio France; New Philharmonic Orch; Armin 
Jordan cond.
Erato ECD-88 097 (2 CDs)

MFloat

After 50 Years, 
something New in 
headphone design

Swiss craftsman has created the 
world’s most comfortable head
phone. The Jecklin Float is 
available in both electrostatic 
and dynamic versions, both of 
which lead their field in audio 
fidelity, while offering extra
ordinary comfort.
Most headphones sit on or en
close the ear, but the Jecklin 
Float lightly surrounds your ears. 
Yet it provides full, deep bass 
response and an airy top end 
with accurate overtone balance.

The Jecklin Float rests on top 
of the head and the weight, mere 
ounces, is distributed by means 
of a wide headband over a large 
surface resulting in complete 
freedom of pressure.
The Jecklin Float does not 
press against the ear or physically 
contact the ear or the head area 
surrounding the ear, except be
hind the ear.

As a result of this design, the 
Jecklin Float can be used for 
long periods and at high sound 
levels unlike conventional head
phones which invariably induce 
listener fatigue and sometimes 
headaches or vertigo. It is no 
wonder that sound engineers 
can work for hours with the 
Jecklin Float without the dis
comfort, fatigue, perspiration, 
etc., that they previously experi
enced with other headphones. 
For your nearest Dealer orfurther 
information contact:

Audio Dynamics
155 Camberwell Road 

Hawthorn East, 3123 Vic., Australia
Tel: (03) 813 1923 Tlx: 38409

A Division of Tivoli Electronics P/L
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COMPACT DISC CATALOGUE
La Peri; Symphony in C: Orch de la Suisse 
Romande, Armin Jordan cond.
Erato ECD-88 0889

DURUFLE
Requiem; motets on Gregorian themes: Teresa 
Berganza; Jose van Dam; Ensemble Voc Audite 
Nova de Paris; Cologne Chorus and Orch;
Corboz cond.
Erato ECD-88 132

DVORAK
Cello concerto in B minor, Op 104; plus — 
cello concerto Elgar; Heinrich Schiff, 
Concertgebouw Orch Amsterdam; Sir Colin 
Davis cond.
Philips (DDD) 412 880-2

Cello concerto in B minor; Waldsruhe for cello 
and orch: Frans Helmerson, cello; Gothenburg 
Symphony Orch; Neeme Jarvi cond.
BIS BIS CD-245

Cello concerto; plus — Koi Nidrei (Bruch); Lyn 
Harrell cello; Philharmonia Orchestra; Vladimir 
Ashkenazy cond.
Decca 410 144-2

Cello concerto; plus — Rococo variations 
(Tchaikovsky); Mstislav Rostropovich, cello; 
Berlin Philharmonic Orch; Herbert von Karajan 
cond.
DG (DDD) 413 819-2

Gypsy melodies and love songs: Peter Schreier, 
tenor.
Capriccio 10.053

Legends: Rochester Philharmonic Orch, David 
Zinman cond.
WEA 79066-2

Piano trio No 3, Op 65; Borodin Trio.
Chandos CHAN-8320

Piapo quintets in A, Op 5 and 81; Sviatoslav 
Richter, piano; Borodin Quartet.
Philips (DDD) 412 429-2

Polanaise; plus — Vocalise Rachmaninoff;
Malinconia Sibelius; Heinrich Schiff; Elisabeth 
Leonskaja.
Philips (DDD) 412 732-2

Requiem, Op 89; Benackova; Czech Phil Orch;
Wolfgang Sawallisch cond.
Supraphon SUP CD7427/28 (2 CDs)

Rusalka — complete: Benackova Novak; Czech 
Phil orch, Neumann cond.
Supraphon Sup CD7201/3 (3CDs)

Serenade for strings in E; serenade for wind 
instruments in D minor; Chamber Orch of 
Europe; Alexander Schneider cond.
ASV COE 801

Serenade for strings, Op 22; plus — serenade, 
Op 48 (Tchaikovsky); Berlin Philharmonic 
Orch; Herbert von Karajan cond.
DG (DDD) 400 038-2

Serenade for winds, Op 44; plus — Petite 
Symphony (Gounod); Munich Wind Academy;
Brezina cond.
Orfeo ORF C051

Serenade in E Op 22; serenade in D minor Op 

44; Academy of St Martin-in-the-Fields; Neville 
Marriner cond.
Philips (DDD) 400 020-2

Serenade, Op 22; Nocturne, Op 40; waltzes: 
Prague Musici; Sagrestano cond.
Rodolphe RPC 32401

Serenade, Op 22; Waldsruhe, Op 68; Notturno, 
Op 40; Douglas Davis, cello; Los Angeles 
Chamber Orch.
Delos 3011

Slavonic dances, Op 46 and 72; Czech Phil 
Orch; Neumann cond.
Supraphon SUP CD7491
Slavonic dances, Op 46 and Op 72: American
Suite; Royal Philharmonic Orch;
Antal Dorati, cond.
Decca (DH2) 411 735-2

Slavonic dances; Slavonic rhapsodies: Czech 
Phil Orch; Vaclav Neumann cond.
Teldec 8.42 203

Stabat Mater, Op 58: Benackova; Wenkel;
Dvorsky; Rootering; Czech Phil Orch; 
Wolfgang Sawallisch cond.
Supraphon SUP CD7378/79 (2 CDs)

String quartet No 10; plus — string quartet in E 
minor (Verdi); Vermeer Quartet.
Teldec 8.43 105

String quartet No 12 in F major ‘American’; 
quintet in A major for piano and string quartet; 
Smetana Quartet; Josef Hala, piano.
Denon C37-7339

String quartet No 2: Turina String Quartet.
Bellaphon 690.01.032

String quartets No 10 in E flat major, Op 51; 
No 14 in A flat major, Op 105; Kocian Quartet. 
Denon C37-7235

String quartets No 12 in F major, Op 96 
‘American’; No 13 in G major, Op 106; Kocian 
Quartet.
Denon C37-7234

String quartets No 2, Op 87, and 14, Op 105.
Bellaphon 690.01.018

Symphonies Nos 7 and 8; symphony No 9: 
Minnesota Orch; Neville Marriner cond.
Philips (DDD) 412 542-2 (2 CDs)

Symphony No 4: Czech Phil Orch; Neumann 
cond.
Supraphon SUP CD7442

Symphony No 5: Czech Phil Orch; Neumann 
cond.
Supraphon SUP CD7377

Symphony No 6: Czech Phil Orch; Neumann 
cond.
Supraphon SUP CD7242

Symphony No 7: Vienna Philharmonic Orch; 
Lorin Maazel cond.
DG (DDD) 410 997-2

Symphony No 7: Czech Phil Orch; Neumann 
cond.
Supraphon SUP CD7067

Symphony No 7: Philharmonic Symphony Orch;

Carlos Paita cond.
Lodia LOCD 782

Symphony No 8 in G, Op 88; Nocturne for 
strings: London Philharmonic Orch; Vernon 
Handley cond.
Chandos CHAN-205-2

Symphony No 8: Vienna Philharmonic Orch;
Lorin Maazel cond.
DG (DDD) 415 205-2

Symphony No 8: Czech Phil Orch; Neumann 
cond.
Supraphon SUP CD7073

Symphony No 9 From the New World: 
Minnesota Orch; Neville Marriner cond.
Philips (DDD) 412 224-2

Symphony No 9 ‘From the New World’: Czech 
Phil Orch; Neumann cond.
Supraphon SUP CD7002

Symphony No 9 ‘From The New World’: 
London Symphony Orch; Enrique Batiz cond.
Varese Sarabande 47216

Symphany No 9 ‘From the New World’: Vienna 
Philharmonic Orch; Lorin Maazel cond.
DG (DDD) 410 032-2

Symphony No 9 in E minor ‘From the New
World': Berlin Philharmonic Orch; Klaus 
Tennstedt cond.
EMI 747071

Symphony No 9 in E minor, Op 9: Chicago 
Symphony Orch; James Levine cond.
RCA RCD14552

Symphony No 9, ‘New World’; Carnaval 
overture. Op 92: London Philharmonic Orch; 
James Conlon cond.
Erato ECD-88 036

Symphony No 9 ‘From the New World’: 
Chicago Symphony Orch; Sir Georg Solti, cond. 
Decca (DH) 410 116-2

Symphony No 9 ‘From the New World’: Wiener 
Philharmoniker; Kiril Kondrashin cond.
Decca (DH) 400 047

Te Deum; Psalm 149; Hymnus; Benackova;
Czech Phil Orch; Neumann cond.
Supraphon SUP CD7230

Trio No 4 in E minor. Op 90 ‘Dumky’ Suk 
Trio.
Denon C37-7057

ELGAR
Cello concerto; plus — cello concerto (Dvorak); 
Staatskapelle Dresden; Neville Marriner cond.
Philips (DDD) 412 880-2

Four overtures — In The South, etc; Scottish 
National Orch; Alexander Gibson cond.
Chandos CHAN-8309

Miniatures (with L. Goosens); Bournemouth 
Sinfonietta; N. del Mar cond.
Chandos CHAN-8371

Music for violin and piano; Nigel Kennedy,
violin; Peter Pettinger, piano.
Chandos CHAN-8380
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Piano quintet; string quintet; John Bingham, 
piano; Medici Quartet.
Meridian ECD-84 082

Violin concerto. Op 61; Itzhak Perlman, violin; 
Chicago Symphony Orch; Daniel Barenboim 
cond.
DG (DDD) 413 312-2

Volin concerto; Nigel Kennedy, violin; London 
Philharmonic Orch; Vernon Handley cond.
EMI 747210

Wand of Youth suites; Nursery suite; Ulster 
Orch, Bryden Thomson cond.
Chandos CHAN-8318

Works for string orch; English String Orch.
Nimbus NIM 5008

Enigma variations; Crown of India suite; March 
of the Mogul Emperors; Pomp and 
Circumstance marches No 1 and 2; BBC 
Symphony Orch; Leonard Bernstein cond.
DG (DDD) 413 490-2

ERKEL, Ferenc
Hunyadi Laszio: Gulyas; Sass; Kalmar;
Solyom-Nagy; Denes; Molnar. Janos Kovacs.
Hungaraton HCD 12581-83-2 (3 CDs)

de FALLA
Nights in the Gardens of Spain; plus Albeniz: 
Rapsodia Espanola; Turina; Rapsodia 
Sinfonica; London Philharmonica Orch; Rafael 
Frubeck de Burgos cond.
Decca (DH) 410 289-1

The Three Cornered Hat (complete ballet); El 
amor brujo; Ritual Fire Dance; Frederica von 
Stade; Pittsburgh Symphony Orch; Andre 
Previn cond.
Philips (DDD) 411 046-2

The Three Cornered Hat; Orchestre 
Symphonique de Montreal; Charles Dutoit 
cond.
Decca 410 008-2

The Three Cornered Hat; La Vida Breve— 
interlude and dance: Teresa Berganza; Orch de 
la Suisse Romande; Ernest Ansermet cond.
Decca 414 039-2

FAURE
Pelleas et Melisande-Suite Pavane; Masque et 
Bergamasque—Suite; Academy of St 
Martin-in-the-Fields; Neville Marriner cond.
Argo 110 552-2

Requiem Op 48; Lucia Popp; Simon Estes; 
Staatskapelle Dresden; Colin Davis cond.
Philips (DDD) 412 743-2

Requiem; Elgie; Messe Basse for female voices 
and organ: Monte Carlo Phil Orch, Armin 
Jordan cond; Marie-Claire Alain, organ.
Erato ECD-88 126

Requiem; Messe Basse: B. Thomas Chamber 
Orch and Piquemal Choirs.
Forlane UCD-16 536

FIELD
Piano concertos No 6 and No 7; John 
O’Connor, piano; New Irish Chamber Orch; 
Furst cond.
Sound 3414

FRANCK
3 Chorals for organ; Peter Hurford.
Argo (ZH) 411 710-2

Organ Works, Vol 2; Jennifer Bate, organ.
Unicorn DKP(CD)9014

Organ Works, Vol 3; Jennifer Bate, organ. 
Unicom DKP(CD)9030

Organ works; Marie-Claire Alain, organ.
Erato ECD-88 110

Symphony in D minor; plus—Le Rouet 
d'Omphale (Saint-Saens); Orch Nationale de 
France; Leonard Bernstein cond.
DG (DDD) 400 070-2

Three chorals; prelude, fugue and variation. Op 
18; Pastorale, Op 19; Peter Hurford, St Sernin 
Basilica organ, Toulouse.
Decca (DDD) 411 710-2

Violin sonata; also Ravel—violin sonata;
Jean-Jacques Kantarow, violin; Jacques 
Rouvier, piano.
Denon C37-7079

Violin sonata; plus horn trio (Brahms); Itzhak 
Perlman; Vladimir Ashkenazy.
Decca 414 128-2

FUCIK
Entry of the Gladiators; Florentine March; etc; 
Czech Phil Orch; Vaclav Neumann cond.
Teldec 8.42 337

GERSHWIN
A Symphonic Picture of Porgy and Bess; (arr. 
Bennet); plus Grand Canyon Suite (Grofe). 
Detroit Symphony Orchestra; Anton Dorati 
cond.
Decca 410 110-2

An American In Paris; Cuban Overture; Porgy 
and Bess; Dallas Symphony Orch; Eduardo 
Mata cond.
RCA RCD14551

Porgy and Bess (highlights); Simon Estes; 
Roberta Alexander; Diane Curry; Siegfried 
Stockist; Berlin Radio Chorus; Berlin 
Symphony Orch; Leonard Slatkin cond.
Philips (DDD) 412 720-2

Porgy and Bess; etc; London Symphony Orch; 
Andre Previn cond.
EMI 747021

Rhapsody In Blue; An American In Paris; 
Cincinatti Symphony Orch; Erich Kunzel cond.
Telarc 80058

Rhapsody In Blue; An American In Paris; 
piano concerto in F; Andre Previn piano; 
Pittsburgh Symphony Orch; Andre Previn cond. 
Philips (DDD) 412 611-2

Rhapsody In Blue; etc; London Symphony 
Orch; Andre Previn cond.
EMI 747161

Rhapsody In Blue; I Got Rhythm; etc; Alexis 
Weissenberg, piano; Berlin Philharmonic Orch; 
Seiji Ozawa cond.
EMI 747152

Rhapsody In Blue; plus—West Side Story: 

COMPACT DISC CATALOGUE
symphonic dances (Bernstein); Los Angeles 
Philharmonic Orch; Leonard Bernstein cond.
DG (DDD) 410 025-2

GIODANO
Andrea Chenier; Pavarotti, Cabrelle; Nucci, 
National Philharmonic Orchestra; Ricardo 
Chailly cond.
Decca 410 117-2 (2 CDs)

GIULIANI
3 Guilianate from Op. 148; etc; Eduardo 
Fernandez, guitar.
Decca (DH) 414 160-2

GLUCK
Dance of the Blessed Spirits; plus Albinoni, 
Boccherini; Pachelbel; etc; Stuttgarter 
Kammerorch; Karl Munchinger cond.
Decca (DH) 411 972-2

Orpheo and Euridice; Kweksilber; Jacobs; 
Falewicz; La Petite Band; Kuijken.
Accent ACC 48223/4 (2 CDs)

GOLDMARK
Overtures, Budapest Philharmonic; Korodi 
cond.
Hungaraton HCD 12552-2

GOTTSCHALK
Piano works — ‘The Lady Fainted’; Alan 
Marks, piano.
Nimbus NIM 5014

GOUNOD
Faust Ballet; Ballet aus Margaret; plus 
Offenbach; Gaite Parisienne; Orchestre 
Symphonique de Montreal; Charles Dutoit 
cond. Cecilia Mass; Barbara Hendricks; Nouvel 
Phil Orch; Georges Pretre cond.
EMI 747094

GRAINGER
Music of Percy Grainger; Youthful suite, etc; 
Bournemouth Sinfonietta; K. Montgomery 
cond.
Chandos CHAN-8377

GRANDADOS
Goyescas; El Pelele; Alicia de Larroche 
Decca (DH) 411 958-2

Seis piezas sobre cantos populäres espanoles; 
Allegro de concierto; Escenas romanticas;
Alicia de Larroche.
Decca (DH) 410 288-2

Spanish Dances; Alicia de Larroche.
Decca 414 557-2

Favourite Guitar Pieces by Grandos, Ponce, 
Terrega Scharom Isbin and Machiko Kikuchi, 
guitars; Tokyo Metropolitan Symphony Orch; 
Hideomi Kuroiwa cond.
Denon C37-7054

GRIEG
Holberg suite Op. 40; 2 lyric pieces; plus— 
Karelia suite and The Swan Of Tuonela 
(Sibelius); Academy of St Martin-in-the-Fields; 
Neville Marriner cond.
Philips (DDD) 412 727-2

Peer Gynt suite; Academy of St 
Martin-in-the-Fields; Neville Marriner cond.
EMI 747003

Peer Gynt suites No 1 and 2; plus—Pelleas et
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JANUARY CROSSWORD
DOWN

1. Directed physical quantity. (6)
2. Unwanted audio frequency 

modulation. (7)
3. Lightning. (4)

4. Type of TV aerial. (6)
5. The application of electronics 

to aircraft. (6)
6. Radio and electronics 

engineers organisation.
(1,1,1,1)

7. Said of design, etc, having 
the most elegant simplicity. 
(7)

8. Useful tool for constructors. 
(8)

14. Name of a connection method 
used to transform 3-phase to 
2-phase.

15. Regions of low potential. (5)
18. This can amplify microwaves. 

(8)
19. Again cover wire, etc, with 

tubing. (8)
21. Connects to a point of zero 

potential. (7)
23. Entered the telephone service. 

(7)
24. Physicist famous for his 

ionising radiation detector. (6)
29. An emergency device is the 

switch. (4)
30. What EPIRBs do with signals. 

(4)

ACROSS
2. Process of construction of 

semiconductor devices, etc.
(11)

9. A CCD is a charge 
device. (7)

10. Computers often do this. (7)
11. A prefix used in electronics 

where light is involved. (4)
13. Physicist after whom an 

electrical law is named. (4)

SOLUTION FOR 
DECEMBER

17. In semiconductors, gallium 
may be an

impurity. (8)
20. Device that interacts with a 

computerised display. (5-3)
22. Type of control. (5)
26. Stationary trace on a CRO. (4)
27. Part of a lead-acid cell. (5)
28. Electrode of a bipolar 

transistor. (4)
31. Period to execute a program.

(3,4)
32. Interval between device 

operation and response. (4,3)
33. Said of a device that 

oscillates, etc, without a 
separate circuit. (4-7)

Car Burglar 
Alarm Flasher
This is the “Claytons” burglar 
alarm — the alarm you connect 
when you can’t be bothered fitting 
a proper alarm. It simply flashes a 
light on the dashboard.

CD Adaptor for Cars
How do you connect a portable 
compact disc player to your car 
sound system? With our CD Adap
tor, of course. It’s a simple circuit 
and easy to build.

Annual
Hifi Awards
Next month, we will announce the 
winners of the 1985 Hifi Grand Prix 
Awards. The awards have eight 
categories: best amplifier, tuner, re
ceiver, CD player, cassette deck, 
turntable, loudspeaker system and 
a special category labelled “techno
logical development”
Note: Although these articles have been prepared 
for publication, circumstances may change the final 
content.

Next month in

Radio Direction Finder

Employing an electronically “rotating” antenna, this radio direction finder 
rapidly indicates the direction of a transmitted radio signal. It should find 
ready use with radio amateurs, CB operators and marine enthusiasts.
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COMPACT DISC CATALOGUE

Melisande (Sibelius); Berlin Philharmonie Orch; 
Herbert von Karajan cond.
DG (DDD) 410 026-2

Peer Gynt, Op. 23—incidental music; Elly 
Ameling, soprano; San Francisco Symphony 
Orch and Chorus; Edo de Waart cond.
Philips (DDD) 4111 038-2

Piano concerto; plus—piano concerto 
(Schumann): Krystian Zimerman, piano; Berlin 
Philharmonic Orch; Herbert von Karajan cond. 
DG (DDD) 410 021-2

Piano concerto; plus Schumann: piano concerto: 
Radu Lupu, piano; London Symphony 
Orchestra; Andre Previn cond.
Decca (DH) 414 432-2

Piano works, incl Lyric Pieces; Norwegian 
dances No 2 and 4; Morning Mood from Peer 
Gynt Suite 1; Cyprien Katsaris, piano.
Teldec 8.42 925

Sonatas for violin: Sitkovetsky, violin; 
Davidovich, piano.
Orfeo ORF CO47

GROFE
Grand Canyon Suite; plus Symphonic Picture of 
Porgy and Bess (Gershwin arr Bennett); Detroit 
Symphony Orchestra; Antal Dorati cond.
Decca (DH) 410 110-2

GUITAR MUSIC
Bizet; Carmen Suite; Chapi: La Revoltosa;
Falla: Dances from La vida breve; El sombrero 
Espanolas No 4, 5 and 7; Torroba; Sonata 
trianera: Los Romeros.
Philips (DDD) 412 609-2

Famous Spanish Guitar Music; Anon Jeux 
Interdits; Albeniz; Asturias; Malats; Serenta 
espanola; Sor: Introduction and variations on a 
theme by Mozart; Tarrega: Recuerdos de la 
Alhambra; etc; Pepe Romero, guitar.
Philips (DDD) 411 033-2

Famous Spanish Dances for 2 guitars by 
Granados; De Falla Albeniz; Transcriptions; 
Pepe Romero; Celin Romero.
Philips (DDD) 411 432-2

GULDA
Variations; For Paul; prelude and fugue; 
sonatina; for Rico (Baroque Rock); plus— 
Children's songs Nos 19 and 20, Corea; 
Friedrich Guida, piano.
Philips (DDD) 412 115-2

HANDEL
12 concerti grossi Op 6: Academy of St 
Martin-in-the-Fields; Iona Brown; Neville 
Marriner.
Philips (DDD) 410 048-2 (3 CDs)

6 concerti grossi Op 3: Academy of St 
Martin-in-the-Fields; Neville Marriner cond. 
Philips (DDD) 411 482-2

Alexander’s Feast concerto: Alice Harnoncourt, 
cello; Herbert Tachezi, organ.
Teldec 8.43 050

Alexander’s Feast: Palmer; Johnson; Roberts; 
Bach Choir Stockholm; Concentus Musicus 
Vienna; Nikolaus Harnoncourt cond.
Teldec 8.35 671 (3 CDs)

Aminta and Fillede: Fisher; Kwella; London 
Handel Orch; Darlow cond.
Hyperion HYP CDA66118

Arias—recital: Marilyn Horne, mezzo; I Solisti
Veneti; Claudio Scimone cond.
Erato ECD-88 034

Ballet music—Alcina; Il Pastor Fido;
Terpischore: English Baroque Soloists, John 
Eliot Gardiner cond.
Erato ECD-88 084

Belshazar—complete: Tear; Palmer; Esswood;
Stockholm Chamber Choir; Concentus Musicus
Vienna; Nikolaus Harnoncourt cond.
Teldec 8.35 326 (3 CDs)

Chamber cantatas and duets: Concerto Vocale.
Harmonia Mundi HM 90.1004

Choice of Hercules.
Capriccio 10.019

Concerti grossi Op 3: Concentus Musicus
Vienna; Nikolaus Harnoncourt cond.
Teldec 8.35 545 (2 CDs)

Concerti grossi, Op 6 No 1-12: Concentus 
Musicus Vienna; Nikolaus Harnoncourt cond.
Teldec 8.35 603 (3 CDs)

Concerti grossi. Op 6 No 1-4: The English
Concert; Trevor Pinnock cond.
Archiv (DDD) 410 897-2

Concerti grossi. Op 6 No 5-8: The English
Concert; Trevor Pinnock cond.
Archiv (DDD) 410 898-2

Concerti grossi, Op 6 No 9-12: The English
Concert; Trevor Pinnock cond.
Archiv (DDD) 410 899-2

Concerto a due cori: Academy of Ancient 
Music; Christopher Hogwood cond.
Decca (DH) 411 721-2

Concerto grossi. No 1-4.
Capriccio 10.021

Concerto grossi. No 5-8.
Capriccio 10.022

Concerto grossi, No 9-12.
Capriccio 10.023

Concertos for organ: Edgard Krapp, organ.
Ariola-Eurodisc 610 260-234

Coronation Anthem: Choir of Westminster
Abbey; Simon Preston, organ; The English 
Concert, Trevor Pinnock cond.
Archiv (DDD) 410 030-2

Coronation Anthems; excerpts from Judas
Maccabeus; Academy of St Martin-in-the-Fields 
and chorus; Neville Marriner cond.
Philips (DDD) 412 733-2

TO BE CONTINUED
Due to a limit on space in this issue, we 
will continue our listing of classical and 
popular compact discs in the February 
issue.

FLUKE 20 SERIES 
ANALOG/DIGITAL 

MULTIMETERS FOR 
THE TOUGHEST 
ENVIRONMENTS

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS.

FLUKE 21 & 23 FLUKE 25 & 27
Yellow case colour Charcoal or yellow case
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colour

Touch Hold’“ function (23)
Analog/Digital display

0°C to 50°C operation
Touch Hold’“ function
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Three-year warranty
mode (27)
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Ruggedized, waterproof

case

Two-year warranty

See the Fluke 20 series at leading electronics 
stores or contact us for data
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15 McDonald Street 
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P 0 Box 30 CONCORD
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Tel (02) 736 2888
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12 Maroondah Highway 
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Telex AA30418 ELTENT
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Tel (07) 369 8688
S AUSTRALIA 
Tel <08» 344 9000 
W AUSTRALIA 
Tel (O9»481 1500
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Information centre
Voice operation for 
CB transceiver

I am undertaking a project to do 
away with the PTT switch on my hand
set on the CB. I purchased a voice-op- 
erated switch kit (EA) and built it. Now 
I want to know how to connect it to the 
PTT switch to make it transmit on talk 
and receive on silence.

Also, a lot of my projects used the 
buzzer type warning and call for inter
coms. I wish to change this to the same 
tone as on Telecom phones. Please ad
vise on the circuit, if possible. (C.P., 
Arrawarra Headland, NSW).
• Eitting a voice-operated relay system 
to a CB radio may not be very straight
forward although it may seem simple 
enough initially. First, the relay must be 
connected into your CB so that it effec
tively replaces the PTT contacts which 
change over operation from transmit to 
receive. That much should be fairly 
easy.

Second, the microphone output signal 
from the VOX must be substituted for 
the output of the preamplifier in your 
CB. You will need a copy of your CB’s 
circuit to do this.

Having achieved that, you will then 
have to make sure that the VOX circuit 
is not affected by the RF output of your 
CB and is not triggered by the sound of 
the received signal coming from the 
speaker. The latter may simply be a 
matter of keeping the microphone well 
away from the loudspeaker and keeping 
the audio gain low.

We are not sure what tone you mean 
when you refer to Telecom phones. We 
have designed a circuit (Telephone Bell 
Extender, February 1984) which ap
proximates the ringing tone of a tele
phone. It must be used with a speaker 
rather than a buzzer.

Inverters for solar 
electricity supply

I am writing to seek your assistance 
concerning inverters for use in a solar 
electricity supply to our somewhat re
motely located home. I hope you will 
be patient while I explain our problems 
118

before getting down to specifics!
We have installed a solar panel-bat

tery bank which is adequate for our 
projected needs, providing some 600 
ampere-hours of storage and 200 watts 
input. Initially, we installed 12V fluores
cent lighting in the house as recom
mended and supplied by a leading solar 
firm. Expensive disaster! Reasonable 
lighting but intolerable radio interfer
ence, especially on AM. The problem is 
exacerbated by interference between 
each individual inverter in each lamp. 
There seems no solution to this and 
additionally we found that the power 
consumption was greater than exp
ected, a 20W lamp using closer to 35W.

We then considered a single inverter 
feeding a house full of Phillips’ SQ type 
lamps, which should be better. We pur
chased a 400VA inverter which works 
well but we discovered a characteristic 
of these devices — low efficiency at low 
power output. While it will be most use
ful for intermittent power supply, drills, 
mixers, small vacuum cleaners, etc, we 
cannot use it for lighting.

Having tried SQ lamps we are im
pressed with them and calculate that we 
can light the whole house and most of 
the farm with about 100W of power. 
This is the option we wish to pursue 
along with a 12V supply for radio and 
TV. There seems no point in going to 
the large sophisticated 1000VA+ invert
ers. In those times when we need big 
power we may as well use our petrol 
generator.

Our difficulty has been to locate in
verter circuits in the required power 
range. Among other less suitable ones, 
we encountered those published by you 
in May and June 1982. The latter is too 
big for our needs. The former, 12V/ 
230V 40VA inverter, is just a little too 
low powered. This brings me to my spe
cific questions.
1. The 40VA inverter: both the Darling
tons and the 2N3055s are capable of 
handling higher currents than provided 
for, and presumably it is the selection of 
the transformer which limits the circuit. 
Can the circuit be modified with an
other transformer and changed compo
nent values to give a higher output?

80-100 watts would be fine but 60W 
might do us. You also mentioned that 
the circuit given will not start fluoros. 
Will it start SQs, and if not can it be 
made to do so?
2. Can some of the regulator circuitry of 
your 300VA inverter, (EA, June, ’82) 
be grafted on to the smaller one, partic
ularly the error regulation circuit, to in
crease the efficiency at lower powers? 
There are times for instance when we 
may wish to use only two 9W SQ 
lamps. Sounds pretty stingy, doesn’t it?! 
But we get 100 inches of rain a year and 
there are periods of prolonged cloud so 
we need the option of being conserva
tive.
3. The inverters are both clearly differ
entiated into signal generator and power 
amplifier stages. Can we arrange to use 
one signal section to drive more than 
one power stage so that effectively one 
selects an output to suit the load? Is it 
also possible to feed the outputs of such 
synchronous inverters into the same 
household power circuit? Losing 35W in 
inefficiencies represents the output of 
one $400 solar panel.
4. Our 400W inverter gives a little RF 
interference, again more on AM than 
FM and not as bad as the fluoros. Is 
this inherent in square wave inverters 
and how is it best alleviated? How 
much more inefficient would be the use 
of sine wave? Can some of the cheap 
50W-100W power audio amplifiers in kit 
form be used as output stages for in
verters?
5. Our 400VA inverter has a stand-by 
starter. How do these devils work and 
can one be incorporated into the modi
fied 40VA circuit?

Reading this, I realise that I seem to 
have battered you with questions. For
give me but in the two years that we 
have been trying to get ourselves going 
our biggest problem has been to get 
reliable information. With many “expert 
alternative energy advisers” the advice 
goes little beyond telling you to plug 
this gizmo in here and switch on the 
light. And the natty gizmo will cost you 
an arm and a leg!

There must be many people like us
tucked away under bushes in the jungles
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of Australia, not really hippies but a bit 
odd and not willing to spend $10,000 to 
bring the power in half a kilometre.

If in the future your magazine were to 
publish an extensive summary of in
verter and regulator circuits and their 
problems it would be received with ac
claim. Please can you help us? (K.P., 
Berry, NSW.)
• Let us answer your questions in 
order. 1. The 40VA inverter can be up
rated simply by increasing the size of 
the transformer as you suggest. An up
dated version along these lines was pub
lished in our July 1985 issue but it 
would probably not be big enough to 
suit your purpose. Unfortunately too, 
we are unable to nominate a suitable 
off-the-shelf transformer with a rating 
around 100VA.

As an alternative why not consider 
the new 300VA version published in the 
September 1985 issue? This has the vir
tue that it is quite efficient at low out
puts. It is also more efficient than the 
40VA version, mainly because of the 
toroidal transformer. It would probably 
also drive Philips’ SQ lamps although 
we must stress that we have not tried 
this. Note that it also has an auto-start 
circuit.

It would be possible to arrange for 
the front end of the 300VA inverter to 
drive two or more output stages but 
they would really need to be in parallel, 
driving the one large transformer so 
that the feedback system could work 
properly.

Unfortunately, all square wave invert
ers inherently produce some radio inter
ference, more on the AM bands than 
on FM. Putting in filter components to 
remove this interference is bound to 
have the effect of reducing overall effi
ciency.

Deluxe Car
Burglar Alarm

I have recently fitted the Deluxe Car 
Burglar Alarm and at the time of pur
chase I also bought the optional hazard 
flasher components. Some difficulty has 
been encountered when attempting to 
wire this option to my car, a 1985 
Magna.

The problem occurs because the haz
ard lamp wiring in the Magna differs 
from that used in earlier cars. The relay 
on the alarm system is intended to close 
a set of points and bridge out a single 
pole hazard lamp switch. However, the 
hazard lamp switch in the Magna is a 
multi-pole unit.

The easiest way I can see to overcome 
the problem is to use the existing relay 
contacts to control a second slave relay 
which has enough poles to bridge the 
Magna’s multi-pole hazard switch. 
Maybe someone else has encountered 
this and solved it another way.

The Magna has in a convenient posi
tion a relay box to hold numerous 
Repco relays, of which possibly another 
one could be utilized to solve this prob
lem. (B.R., Kurri Kurri, NSW.) 
• The easiest way of overcoming your 
problem would be to substitute a multi
pole relay directly for a single-pole relay 
originally specified.

This could be mounted off the board 
and wired using short lengths of hook 
up wire.

Trouble with 
low-power inverter

I have purchased the inverter kit de
scribed in the May 1982 edition. I am 
having trouble with it and would ap
preciate your advice. The no-load cur
rent is very high (2.5 amps), the wave
form shows various spikes and peaks 
which are unexpected and the output 
drops off prematurely to 110V with a 
30W load.

The only modification I have made is 
to replace the PL18/40VA transformer 
with a PL18/60VA. I have included a 
pencil sketch of the various waveforms, 
with a few extra notes. I hope you 
could suggest some way of improving 
the performance, or some component 
which I may try replacing. (M.P., Kel
vin Grove, Qld.)
• By the look of your waveforms, noth
ing appears to be seriously wrong with 
most of the circuit although, unfortu
nately, you have not bothered to show 
the amplitude of the waveforms.

The no-load current is high but that is 
probably partly attributable to the use 
of the bigger transformer.

We suggest you check the waveform 
between emitter and collector of each of 
the output transistors, Q2 and Q4. 
Check that they are saturating (ie, IV 
or less at the collector) when they are 
turned on. If not, check that they are 
getting full drive from the Darlingtons 
via the paralleled 15011 resistors.

Using the Railmaster 
with Marklin locos

In Information Centre for March 
1985, R.B. of Sydney presented a rather 
interesting solution to the problem of

FOR QUALITY AND 
VALUE TALK TO 
THESE PEOPLE 
ABOUT FLUKE 
MULTIMETERS

A.C.T.

Actiec Pty Ltd 
34 Geelong St Fyshwick 
(062)80 6576

N.S.W.

Ames Agency Pty Ltd 
605 Elizabeth St Redfern 
699 4524

George Brown & Co Pty Ltd 
174 Parramatta Rd 
Camperdown - 5195855 
Newcastle - 69 6399 
Canberra - 804355

Bryan Catt Industries Pty Ltd 
10/59-61 Gymea Bay Rd 
Gymea 
526 2222

Collier Tools (Aust) Pty Ltd 
185 Parramatta Rd 
Homebush
763 1888

D G E Systems Pty Ltd 
103 Broadmeadow Rd 
Broadmeadow 
(049) 69 1625

Davred Electronics Pty Ltd 
127 York St Sydney 
267 1385

W F Dixon & Co Pty Ltd 
P0 Box 42 Wickham 
(049) 61 5628

Macelec Pty Ltd 
99 Kenny St Wollongong 
(042) 29 1455

Paul's (Merchants) Pty Ltd 
22 Canterbury Rd 
Bankstown 
7092311

Radio Despatch Service 
869 George St Sydney 
211 0291

Selectro Parts Pty Ltd 
482 Hume Hwy Yagoona 
708 3244

Standard Communications 
Pty Ltd
6 Frank St Gladesville 
896 1755

Geoff Wood Electronics
Pty Ltd
656A Darling St Rozelle 
810 6845

WESTERN AUSTRALIA

Atkins Carlyle Ltd 
1 Milligan St Perth 
321 0101

Dobbie Instruments (Aust) 
Pty Ltd
9 Boag Rd Morley 
276 8888

Cairns Instrument Services 
32 Wickham St East Perth 
325 3144

VICTORIA

Radio Parts Pty Ltd 
562 Spencer St 
West Melbourne 
329 7888

GB Telespares Pty Ltd 
504 Queensbury Rd 
North Melbourne 
328 3371 ■

Browntronics Pty Ltd 
93 Sackville St. Collingwood 
419 3986

R K B Agency
20 Council St Hawthorn 
82 7704

A J Ferguson & Co Pty Ltd 
558-568 Swanston St Carlton 
347 6688

SIRS Sales Pty Ltd 
4 Edols PI North Geelong 
(052) 78 1251

TASMANIA

George Harvey Electrics 
Head Office
76 York St Launceston 
(003) 31 6533
Hobart - (002) 34 2233

SOUTH AUSTRALIA

Protromcs Pty Ltd 
174 Wright St Adelaide 
212 3111

Trio Electrix Pty Ltd 
177 Gilbert St Adelaide 
212 6235

Redarc Electronics 
253 Main Rd Blackwood 
278 7488

QUEENSLAND

L E Boughen & Co 
33 Railway Tee Milton 
369 1277

Colourview Wholesale 
5 Commerce St Salisbury 
275 3188

Fred Hoe & Sons Pty Ltd 
246 Evans Rd Salisbury Nth 
277 4311

Nortek
36 Punari St Townsville 
(077) 79 8600

St Lucia Electronics 
71-77 Brunswick St 
Fortitude Valley 
52 7466

Selectro Parts (Qld) 
44 Esher St Ekibm 
394 2422

NORTHERN TERRITORY

Thew & McCann (NT) Pty Ltd 
MenmuirSt Wmellie Darwin 
1089) 84 4999

Willis Trading Co Pty Ltd 
165 Albany Hwy 
Victoria Park 
470 1118
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Tel (08)344 9000
W. AUSTRALIA
Tel (09) 481 1500
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Flnformation Centre . . . ctdECONOMIC 
ELECTRONICS

287 WATER STREET 
FORTITUDE VALLEY 

PH: (07) 52 3762 
SOUTHPORT 

ELECTRONICS SHOP 
11 DAVENPORT ST, 

SOUTHPORT 
PH: (075) 32 3632

REGULATOR

1.5 AMP POSITIVE & NEGATIVE 
3 TERMINAL REGULATORS

1-24 25-99 100 +
7805T 5V 0.75« 0.62« 0.46«
7812T 12V 0.75« 0.62« 0.46«
7815T 15V 0.75« 0.62« 0.46«
7905T 5V 0.75« 0.62« 0.46«
7912T 12V 0.75« 0.62« 0.46«
7915T 15V 0.75« 0.62« 0.46«
LM317T ADJ 1.60« 1.35« 1.05«
LM337T ADJ 1.75« 1.40« 1.15«
* ALL PRICES PLUS TAX 20% * 
78H05 5AMP 5V $6.00
78H12 5AMP 12V $7.35
78P05 10AMP 5V $11.00
78P12 10AMP 12V $15.00
78HG 5AMP ADJ $6.50
79HG NEG 5AMP ADJ $12.00
78PG 10AMP ADJ $14.30

/ a

running Marklin AC operated locos 
with the Railmaster controller.

However, it would appear that there 
is a simpler solution. All that is neces
sary to convert the loco to DC opera
tion is to place a diode in series with 
each of the two field windings as shown 
in the circuit, and disconnect everything 
else.

Best of all is the fact that this method 
completely eliminates the jerky and to
tally unrealistic reversing changeover 
caused by the application of 24V to the 
track to operate the reversing solenoid.

Note that the field windings have op
posite senses which is necessary with 
AC operation to permit rotation in ei
ther direction (using a mechanical 
reversing switch inside the loco). Only 
one field winding is in use at any given 
time.

For DC operation, the two diodes se
lect one or the other field windings, de
pending on the polarity applied to the 
track. The back EMF generated by the 
operational winding will be blocked by 
the diode, but operation of the loco is 
nonetheless quite smooth.

As the motor appears to perform 
equally well on either AC or DC, I

Notes and Errata
RALLY COMPUTER (June 1985, 

3/AU/43): The Fairchild FND508 ±1 
digit display is now in short supply. An 
equivalent is the Fairchild FND568 
which is a higher brightness version. 
The matching brightness FND567 7-seg- 
ment display is equivalent to the 
FND507.

Alternatively, Radio Spares stock pin 
equivalent displays under catalogue 

would dearly like to know why Marklin 
have chosen the relatively complex AC 
arrangement with its associated cumber
some reversing solenoid, particularly as 
nearly all other makes of locos and con-

• Thank you for your letter. Your solu
tion is delightfully simple and will no 
doubt be received with much interest by 
Marklin operators. Incidentally, while 
the back-EMF may be blocked by one 
of your diodes, it will be conducted by 
the other and so the feedback feature 
will work.

number 587-945 for the 7-segment type 
and 587-967 for the ±1 type. These do 
not have the integral red filter.

As a last resort, the FND507 or 
FND567 can be used in place of the 
FND508. In this case, the “1” will be 
displayed as normal. However, the plus 
sign will be indicated by the “A” seg
ment and the minus by the “D” seg
ment.

4AMP SWITCH MODE 
POWER SUPPLY MODULE 

MAX. INPUT 40 VOLT Control Data Institute
ONLY $60.00
GSR400V 5-48V
GSR405.5V «áf
GSR412.12V À

PHONE-^^ 
(07) 52 3762

Continued from page 24
For many students it would be impos

sible to pay cash on the spot, so the In
stitute runs two schemes which can ei
ther forestall the payments, or at least 
make them more manageable.

There is a pay-as-you-study scheme in 
which the student pays a monthly sum 
during the course. The other method is 
to qualify for a loan from a branch of 

the National Australia Bank, specified 
by the Control Data Institute. Repay
ments to the bank do not start until one 
month after the student’s graduation 
date.

Control Data Institute have branches 
in Melbourne and Brisbane. In Sydney, 
the telephone number is (02) 438-1300. ®
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E A marketplace E A marketplace
ADVERTISING RATES FOR THIS PAGE

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40. Other sizes up to a maximum of 10 centimetres are 
rated at $20 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREST 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 1 8th of the month two months prior to issue date. PAYMENT: Please 
enclose payment with your advertisement. Address your letter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA, PO BOX 227, 
WATERLOO, NSW 2017.

FOR SALE
AMIDON FERROMAGNETIC CORES: Large 

range for all receiver and transmitter 
applications. For data and price list send 
105X220 SASE to: R.J. & U.S. Imports, PO 
Box 157, Mortdale, NSW 2223. NSW: 
Geoff Wood Electronics, Rozelle. ACT: 
Electronic Components, Fyshwick Plaza. 
VIC: Truscott Electronics, Croydon. WA: 
Willis Trading Co, Perth.

SUPER 80: Assembler and full screen Editor 
$15. Disassembler $9. Vowels, 93 Park 
Dv, Parkville 3052.

MODEM: Build it yourself for under $100.00. 
Based on 7910 World Chip, 300 baud, full 
duplex, orig/answer, also 1200/75 Bd half 
duplex for “Viatel”. RS232 or TTL to suit 
Commodore. PC board and documentation 
$20. P & P $2. Dreamsoft, 12 Wayne 
Court, Nth Bayswater, Victoria 3153.

With these selected projects from 
Electronics Australia you can add all 
of the gadgets and gizmos you’ve 
dreamed of — 
Cruise Control 
Deluxe Burglar Alarm — Courtesy 
Light Delay
Audible Reversing Alarm — Headlight 
Reminder
Transistor-assisted Ignition with 
Optoelectronic Trigger and many 
more easy-to-build projects to add 
value, interest and safety to your 
pride and joy!
Available from your Newsagent 
Now! Or send $3.95 plus $1.00 post 
and packing for each title to 
Electronics Australia, PO Box 227, 
Waterloo 2017, NSW.

SUPER 80 USERS: We will always stock 
Super 80 products. For catalogue, write to: 
Matrix’Software, P.O. Box 291, Kensington 
2033.

NEW RADIO VALVES: For entertainment or 
industrial use. Waltham Dan, 96 Oxford 
St, Darlinghurst, Sydney. Phone (02) 
331 3360.

VIATEL MODEM
The mini sized modem with a maxi punch.
Viatel system at the flick of a switch; 75/1200 (equalised); 
1200/75 (equalised); 1200 HD (half duplex); 300 Baud — 
answer; 300 Baud — Originate; Switched Bell System, 
switches all modes to bell system; CTS LED display (clear 
to send); CD LED display (carrier detect); Will work on 
any computer with RS 232 port; Full instructions; Telecom 
approved components used throughout. Attractively 
finished. Using the latest up to the minute technology. 
This has allowed us to reduce the thunderer modem to 
a handy size (15 x 8 x 5cm). Will fit into any nook. 
Doesn't need a shelf of its own. Standard Accessories: 
RS232 plug and line; Phone plug and line. (All three wired 
into unit. Ready to go). Power supply.
We’re so confident of the quality and durability of our 
product we are offering a two year guarantee, free of 
labour and parts costs.

$230.00 (without phone) $250.00 (with PB/last re dial phne) 
Post & pack $10.00; Please note. Unit is fully assembled, 
tested and thundering to go!

Bankcard. Mastercard. American Express welcome.

ACETRONICS PCB’s
112 Robertson Road, Bass Hill 2197 

Ph: (02) 645-1241

GENERATE ELECTRICITY 
FROM THE SUN

ARCO PV PANELS
M73B 40 WATTS 12V

Provide power for pumping, lighting and 
refrigeration. Now only $295 each.

ELANTE PTY LTD
5 CREMORNE ST, RICHMOND, VIC.

Phone (03) 429 9733

R a\ io io Ptt. Ltd.
Established 1933

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI 

651 Forest Road Bexley 2207 
AUSTRALIA

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE

HI Fl SPEAKER KITS: Raw drivers, X-overs, 
plans, replacement speakers and 
accessories from the world's finest 
manufacturers. For audiophiles and 
beginners. Dynaudio, Focal, Foster, Kef, 
Magnavox, Peerless, Scanspeak, Vifa 
etc. “Siderealkaps", premium audio grade 
capacitors just arrived from USA. We ship 
anywhere within Aust and export to NZ 
and Pacific. Send $2 for latest catalogue. 
Audiocraft, PO Box 725, Toowong, 
Brisbane, Australia 4066.

EX-ABC AUDIO TAPES: 'A" wide on 
10Vz"Standard metal spool $6.85. Ro
bust metal spool $7.85. 7" spool $2.25.
5" spool $1.25. Post extra. Also in stock 
Vz", 1" and 2" tapes. Waltham Dan, 96 
Oxford St., Darlinghurst, Sydney. Phone 
(02) 331-3360.

A NEW CONCEPT FM LOW MITANE PMJECTS
COPPER FOIL TAPE: thin pure copper tape backed 
by special hl-tack adhesive. Current carrying capacity. 5 
amps. FULLY TESTED at 24V 5A. Not recommended for 
mains voltage.
4mm RRP $8.03 6mm...RRP $9.84 33 metre roils

GIFFORD PRODUCTIONS
KI IM M It EM1, Wc 3182 (B3) W 3W

UHF CONVERTER
Converts UHF band signal to 

VHF Channel 1
Can be used to convert Channel 
28 to VHF Price $69.00 

_______ Available From:_______
WAGNER ELECTRONIC SERVICES

Pty. Ltd.___________
305 Liverpool Road, ASHFIELD 213 

Telephone: (02) 798 9233

ARE YOU BUILDING 
AN EA KIT?

If you have purchased an EA kit you may 
not have all the info you need to build it 
and get it going properly. Kit suppliers 
often do not include all the information 
published on a particular project. If you 
want to be sure of having all the info on a 
kit, you need to go to the original source: 
Electronics Australia. We can supply 
photostat copies of any article we have 
published for a fee of $3, including 
postage. If the article was spread over 
more than one issue, the charge is $6. 
These photostats include any relevant 
Notes & Errata.
Write to: The Assistant Editor, 

“Electronics Australia” 
PO Box 227, 
Waterloo, NSW, 2017
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“Electronics Australia" provides the following services:

BACK ISSUES: Available until stocks are depleted. Price 
$4 including postage and handling. When back copies are 
exhausted, reprints of articles may be obtained for the 
same cost. If the issue you require is not shown on the list 
below, please nominate the article you would like photo
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Bankcard, Master Card), name and address to: Elizabeth 
Barnett, Direct Marketing Division, Federal Publishing Com
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Australia’s early warning security is 
in the hands of the Airborne Electronics 
Analyst.

So no one asks an AEA if he has 
trouble getting out of bed on a Monday.

It’s the AEA’s task to lead his flight to 
“friend or foe” targets, across enormous 
distances of hostile ocean.

He determines target status by 
operating a vast array of complex detection 
systems, and analysing the data presented 
by them.

All from a sophisticated flying 
electronics platform known as a P3C Orion 
Maritime Surveillance Aircraft.

Together with the Pilot and Navigator 
Tactician, the AEA forms a close-knit team 
called Aircrew.

And like the Pilot and Navigator

Tactician, he’s well versed on avionics, the 
theory of flight.

As an AEA, you could be locating a 
merchant vessel floundering in a boiling 
sea. Pin-pointing a fleet of foreign trawlers 
poaching in Australian waters.

Or on exercises with the Royal 
Australian Navy, detecting “unfriendly” subs 
lurking beneath the waves.

It’s an exciting, well-paid career with 
excellent security. And it could take you all 
around the world.

To apply, you must be 17
You must have completed year 11 or 

higher with prescribed passes in specific 
subjects.

You must also bean Australian citizen 
or be eligible to become one.

If you meet our selection require

ments, you’ll be in the air in no time at all.
Hunting the oceans instead of the 

classifieds.

I Send off this coupon now to find out 
more about your career as an Airborne 
Electronics Analyst.
To: RAAF Careers, GPO Box XYZ 
(in the Capital City nearest you). 
Name______________________
Address___________________________
_________________ Postcode_________

Highest Educ.
_________ or

Date of Birth, 
level attained, 
being studied

Airborne Electronics Analyst

Authorised by Director-General of Recruiting, Dept, of Defence.



The biggest, smallest and
sharpest thing to happen

*video in years.

Video 8

The autofocus CCD-V8

CCD-V8AF 
(Auto-Focus)

■■■■

The biggest thing to happen to video in years is 
incredibly small. In fact, it's only 8mm.

And, because it is completely auto-focusing and its 
recording standards are so high, it presents some of the 
sharpest images you’ll ever see on home video.

Big Performance.
Sony’s VIDEO 8 camera recorder, the CCD-V8AF, is 

a sophisticated video recorder and automatic focusing 
camera in the same miniature package weighing only 2.3kg.

It allows you to shoot and record up to three hours 
on a single VIDEO 8 cassette, and play back on the 
detachable viewfinder or any television or monitor.

As well, it offers all the features you’d expect from a 
full-size video recorder, even off-air recording with its 

optional tuner.
When shooting, an innovative 

new kind of erase 
head enables smooth, 
professional- looking 
edits in the camera, 
automatically.

Small Size.
The cassette

it uses is about the same size as your 
everyday audio cassette, yet, because of the 
new and greatly enhanced type of tape it uses, its picture 
quality is unparalleled.

And because VIDEO 8 employs the same FM audio 
recording method as hi-fi video recorders, its sound quality 
is probably superior to what you’re using now.

Completely Compatible.
This new VIDEO 8 format has been agreed upon by 

127 of the world’s leading video-related companies.
And this milestone in miniaturisation has been 

designed from the ground up to complement your existing 
video system.

Whatever format you currently use, Sony’s new 
VIDEO 8 works side by side as the most portable, most 
flexible, most extraordinary home video system ever 
conceived.

And, being covered by the Sony Service Seal, a two- i 
year warranty, including heads, applies.

Totally Unique.
Sony’s new VIDEO 8 auto-focus camera recorder, ■ 

the CCD-V8AF, is like no other system you've seen before.
It has so many unexpected and sophisticated 

features that you will immediately recognise it as the 
biggest thing to happen to video in a decade.

It’s also the smallest.SONY
SHARE THE VISION'

Sydney: (02) 8876666. Melbourne: (03) 8364011. Brisbane: (07) 446554. Adelaide: (08) 2122,877. Perth: (09) 5238640. Launceston: (003) 431022. Wollongong: (042) 715777.
As at February 1985 Recording of TV programmes is not permitted unless permission is granted by the copyright owner
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	AWA to produce mobile radios locally

	Wiring AUSSAT

	Radar for F/A-18 strike fighter

	New sonar test facility

	BASF Tape Offer

	Portable voltage standard

	New company backs inventions

	Your car could stop dead!

	Australian company in new non-volatile RAM process

	$30 OFF!

	What you get:

	Viewfinder, lens

	Camera controls

	Record/replay functions

	Off-air recording

	Future potential

	In camera mode


	at the leading edge

	100 MBYTE OPTICAL DISK DRIVE MAKES AUSTRALIAN DEBUT

	PRIAM RELAUNCHES ITS 14 inch DRIVE SERIES

	PRIAM CLUSTER TOWER SERVES UP TO 8 IBM PC COMPATIBLES

	CSCONTRQL DATA NO C/INSTITUTE

	YOUR CAREER BEGINS HERE

	Master the

	Microprocessor

	Inserting, dubbing

	Sound recording

	Aussat:

	bulldust & flies

	B-MAC well-planned and researched

	Audible distortion on strings


	Editorial Viewpoint

	How Edison lamps were made:

	If you own an Apple lie, you’d have to add all this

	Electric lighting in the UK




	SIZZLERS

	SUMMER AT SEA IS MORE FUN WITH ‘SAFETY ■ bUMivicK ai ot« RADIO! x CLUBSj

	TUNE INTO VALUE!


	$399

	24-HOUR SAFETY MONITORING


	-199

	$299

	TUNE THAT SET!


	$2475

	HAND-HELD 3 CH. 1WTRANSCEIVER


	$99

	3W3-CH.CB


	$119

	s129

	PI 09 $135

	‘SUNDOWNER’ UHF 40-CHANNELCB



	$449

	KEEP IN TOUCH WITH OVERSEAS WITH DSE WORLD RADIO RECEIVERS...


	$599

	$799

	M89

	$329

	$325°


	THE CARVER	DI™™

	COMPACT DISC PLAYER S

	FEATURES:

	Performance




	stereo tuner

	Capacitors & Resistors

	AM/FM Tuner

	Brilliant New Digital Multimeter—Autoranging with Memory Function for Relative Measurements. =


	Sensational Book Set Offers on ifr Motorola and National Semiconductor

	Buy the Set of 9 Motorola Titles Only $79

	Buy the Set of 10 NatSemi Titles Only $79

	VINYL BINDER BARGAIN

	B 9999 $5.00 each lOUp $4.50

	Mount Mains Transformers



	The Serviceman

	Circuit description

	Construction

	PARTS LIST

	Ignition advance for alternative fuels

	A Razor-Sharp Detector

	Scrap Wood Chassis

	Operation


	Carver DTL-100

	DX Accessories

	Conclusions


	SERIES 50001

	NEW

	YEAR

	Salvaging damaged PC boards

	LEADERS in SCR and Triac Technology

	Electronic Manuals

	Electromagnetic design for

	AC power equipment



	i	Stotts W

	I	




	Binder &

	Book Sales

	Multimeter works in the dark

	New personal computer from Amstrad

	PLASMA DISPLAY SEMINAR

	Table top drill for short run PCB production

	Portable EPROM/EEPROM programmer

	Personal alarm for mugging deterrent

	PROFESSIONAL- COMPUTERISED SECURITY KIT

	by COLIN DAWSON



	Records & Tapes

	6 ARM

	S290

	CLASSICAL FLUTE


	JUST *3995

	Combined UHF/

	VHF Antenna

	ELECTRONICS

	ELECTRONIC BROKERS AUSTRALASIA

	TRUMPET CONCERTOS 
	A change in direction

	ONKYO


	Shure’s new FP31 Mixer. All the features without the weight.

	Audio Dynamics

	Car Burglar Alarm Flasher

	CD Adaptor for Cars

	Annual

	Hifi Awards

	Radio Direction Finder

	Voice operation for CB transceiver

	Inverters for solar electricity supply

	Deluxe Car

	Burglar Alarm

	Trouble with low-power inverter

	Using the Railmaster with Marklin locos

	* ALL PRICES PLUS TAX 20% * 
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