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CD-1870

The new range of JVC front-loading cassettes is professional use, this head is now incorporated
here. And if you think that's the only change, you're in JVC cassette decks CD-5200 and CD-1970.
highly mistaken. Because, as usual, JVC brings in And yet another first: JVC.is the only
the range with a few unique additions which are manufacturer to provide decks with 5 LED peak-
going to make you think twice about any other brand.  level indicators so that your recordings are perfect

For a start, the JVC ANRS sound reduction at all times. These are featured on models CD-1920
system is incorporated throughout, to make hi fi and CD-S200.
recording and playback as free of higs Loading is, of course, simplified. The
as possible. And in some cases, even special compartment is air-damped
improving the dynamic range of normal and removable for uncramped head

cassettes.

Another exclusive is the JVC
Sen-alloy head, and believe it or not, it
offers you the clearest sound and
longest wearing lifespan of any head

available; originally designed solely for I v c

maintenance.

The JVC famous range of top-loaders
is still available, offering you the very
highest quality. All things considered,
there is no other consideration.

the right choice
For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, P.0. Box 49, Kensington, N.S.W. 2033."
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DISCLAIMER

Whilst every effort has been made to
ensure that all constructional projects
referred to in this edition will operate
as indicated efficiently and properly and
that all necessary components to manu-
facture the same will be available no
responsibility whatsoever is accepted in
respect of the failure for any reason at
all of the project to operate effectively
or at all whether due to any fault in
design or otherwise and no responsibility
is accepted for the failure to obtain any
component parts in respect of any such
project. Further no responsibility is

accepted in respect of any injury or
damage caused by any fault in the design
of any such project as aforesaid.

dollars on a colour TV most people think

the bright colours are fantastic — so
fantastic that months after the purchase
they still have the colour control up

full and all the other controls out of
place. On page 16 we tell you how to
set up the set for what we consider the
best picture.

* Recommended retait price only
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Uncompromised stereo/quadriphony
—Undeniably Shure.

S The new Shure M24H Cartrtidge offers audiophiles the best of both worlds: It
; " is the only cartridge on the market that does not comprise stereo reproduc-
~ tion to add discreet quadriphonic capability. It eliminates the need to change
~ cartridges every time you change record formats! This remarkable perfor-
mance is achieved at only 1 to 11/ grams tracking force — comparable to that
of the most expensive conventional stereo cartridges. Other M24H features
include the lowest effective stylus mass (0.39 mg) in quadriphony, a hyper-
" bolic stylus tip design, an exclusive “‘Dynetic® X exotic high-energy mag-
" | netic assembly, and a rising frequency response in the supersonic carrier
band frequencies that is optimized for both stereo and quadriphonic re-crea-
! tion. If you are considering adding CD-4 capabllity, but intend to continue

! playing your stereo library, this Is the ONE cartridge for you.

Distributed in Australia by ®
AUDIO ENGINEERS PTY. LTD. H =
342 Kent Street, Sydney. write for catalogue. H S U ==

AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Qid.) ATHOL M. HILL PTY. LTD.
2A Hill Street, 57 Castlemaine Street, 33-35 Wittenoom Street,
THORNBURY. 3071. Vic. MILTON. 4064. Qid. EAST PERTH. 6000. W.A.




NEWS DIGEST

Hand-Held Electro-

The Cardio Miniscope is a new
battery-operated electro-
cardioscope introduced by Vit-
alograph Limited.

The Cardio Miniscope has integ-
rated electrodes and measures
only 4.5x11x18 cm and weighs
790g. Itis the most compact unit of
its type on the world market. The
miniature cardioscope is simply
placed on a patient's chest to pro-
vide an ‘“instant” ECG. No elec-
trodes need to be attached to the
patient and no power lines are
plugged in, thus saving time when
seconds may be precious.

The Cardio Miniscope displays
an ECG tracing which is approxi-
mately equivalent to that resulting
from the pre-cardial or second Ein-
thoven extremity/thoracic lead. It

allows a trained professional to dif-
ferentiate between a normal ECG,
“weak heart” action, fibrillation
and asystolia.

The screen size is 33x37mm.

The sturdy unit is designed for
both routine and emergency use. It
can easily be used at the scene of
an accident (especially electric
shock), or for mass cardiac screen-
ings.

The Cardio Miniscope is claimed
to have unparalleled simplicity of
operation. After pressing the ‘start’
button, the operator simply mois-
tens the electrode surface at the
base of the instrument (with water,
electrode fluid or saliva), places
the unit on the patient's bare chest
(to the left of the sternum) and
reads the ECG tracing.
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Cardioscope

The Cardio Miniscope switches
off automatically after one minute
to prevent premature battery drain.
The start button, however, may be
pressed as often as required. Thus,
re-examination to monitor the ef-
fectiveness of therapeutic mea-
sures is easy. Freedom from having
to plug into power lines means the
unit is intrinsically shockproof.
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4 s space your problem?
" Think B&W DMS5 loudspeakers. Only 18" x 9" x %"

Despite its compact size, B&W's DM5 speakers can be rated as
a system of very high quality. This is what the experts say:

Electronics Australia, Oct. ‘76 . . . “Listening tests confirm the
supplied frequency response curves. It is very smooth and well
maintained up to the limit of audibility . . .” Stereo Buyers’
Guide says . . . “The DM5 mid ranges are excellent, being
smooth with a nice bite to them and the highs are well maintain-
ed and shimmering in quality ... "

Stereo Magazine Issue 13 . .. “The DM5 is a fine, well crafted
speaker of modest dimensions and price but with a standard of
performance that belies both those parameters . . . the mid
range response is clear and possessing a lifelike presence that
left us most impressed.

Have your B&W dealer demonstrate to you the fine qualities of
the DM5 . Recommended retail price $299.00

BsW £ Lounspeakens

YTy rrrrrrrrrrrrr 1T rrr Il
Sole Australian agent:

INTERNATIONAL

4 Dowling Street Wodl loo 2011 357-2444

VICTORIA: Allans Music {Aust) Ltd. 63 0451 Ence! Electronics Pty. Ltd. 42 3761 Instrol Hi-Fi {Vic) Pty. Lid. 67 5831 Southern Sound 87 7869 Southern Sound, Moorabbin 97 7245 Tivoli Hi-Fi 81 2872
Buy-Rite Electrix 42 6000 E & B Wholesale {Geelong) 3 6616 The Sound Craftsman 503 2444, N.S.W.: Convoy Sound W' Loo showroom 357 2444 Convoy Sound City showroom 29 1364 The Gramophone
Shop 633 2846 Instrol Hi-Fi Pry. Ltd. 290 1399 Milverson Pty. Ltd. Chatswood 412 2122 Milverson Pty. Ltd. Parramatta 635 3588 Riverina Hi-Fi 938 2663/4 United Radio Distributors P/L 232 3718

Wests {Burwood) Pty. Ltd. 747 4444 Arrow Electronics Pty. Ltd. 29 8580 Jock Leate Camera & Hi-Fi Stores Pty. Ltd. 579 6399 Pitman’s Radio & T.V. Wagga 25 2156 QUEENSLAND: John Gipps Sound

36 0080 Premier Sound Rockhampton 28 2701 TASMANIA: Bel Canto 34 2008 WESTERN AUSTRALIA: Audio Distributors 31 5465 A.C.T.: Pacific Stereo 95 0695 Duratone 82 1388 SOUTH AUSTRALIA:
Sound Spectrum 223 2181 Blackwood Sound Centre 278 1281 Decibel 61 1865 Allans Music {Aust) Pty. Ltd. 223 5533.



NEWS DIGEST
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LASER CANE

—

A new, miniature laser trans-
ceiver unit — small enough to fit
in the top of a cane used by blind
people has been developed by the
Swedish Defence Institute
(FOA).

The Laser can be made to oper-
ate in a way that is quite analog-
ous to the blind stick. Just as the
end of the stick, when encounter-
ing the resistance of any object
transmits the information to the
hand holding it, so the new device
can be set to beam over an area to
pick up any reflections from ob-
jects. The new Swedish stick — a
development from an American
original — has a sound signal to
warn a sightless user.

Trarsmitter beom N

. THE BLIND

There is an important differ-
ence between the stick and the
laser — the laser is capable of re-
laying a far larger quantity of in-
formation than the traditional
blind stick. It acts like a stick of
variable length which ablind per-
son can use to tap on objects sev-
eral yards away from him — or
immediately in front of him —
both being registered by the re-
flection of the narrow, weightless
beam of light.

SSTV by phone

Robot Research of San Diego
manufacture a scan convertor
(Robot Series 500) which inter-
faces a CCTV system to the
phone line. The system takes a
complete frame from the CCTV
set-up every eight seconds.
This picture is then converted
to audio forthe phonelineand a
system at the other end recon-
structs the picture in memory.
The new picture then replaces
the old picture on the monitor. It
is not clear whether the new
picture slowly repiaces the old
one continuously (ie, the re-
ceiver can store only one pic-
ture), or whether there is a sud-
den switch from one picture to
the next (which would require
twice the memory). The system
is designed for the US TV stan-
dard.
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‘Up the pole’
Winner

The winner of our cartoon cap-
tion contest is S. R. King of New
Lambton Heights, NSW. Mr
King wins a trip to the South
Magnetic Pole, courtesy of Dick
Smith. The winning caption is:
“How about that! Not a Tandy
store in sight’’.

JAPAN EXPORTS
MAY HIT $1,200M

Japanese exports of computer
and related products could grow
to $1,200 million by 1985 accord-
ing to supply-demand forecast on
industrial electronics published
by the Electronics Association of
Japan.

It is forecasted that computer-
related products would dominate
with 737 of total industrial elec-
tronic production by 1985 and 487
of all industrial electronics ex-
ports from Japan.



No.1 rated!

Please note price reductions despite devaluation.

In US by “Consumer
Report”

Thoroughly recommended,

in Australia by a major
electronics publication.
Electronic Concepts Pty. Ltd.
is proud to introduce

the exclusive Corvus 500.

Wtih MOSTEK® single chip technology, the
new Corvus 500 is the first non-Hewlett-
Packard calculator with Reverse Polish
Notation. 10 addressable memories, 4 level
roll down stack to be introduced. If you
compare the Corvus 500 feature by feature
with the HP45, you will find striking
similarities. There are also some important
differences.

*MOSTEK is one of America’s advanced LS!
(Large Scale Integration) chip manufacturers.

Corvus HP

500 45

RPN (Reverse Polish Notation) Yes Yes
Memory Store and Recall 10 Registers  Yes Yes
4 Level Stack, Rotate Stack Yes Yes

10 MEMORY EXCHANGE WITH X Yes No
Log. LN Yes Yes
Trig (Sine. Cosine. Tangent. INV! Yes Yes
HYPERBOLIC (SINH. COSINH,

TANH, INV Yes No
HYPERB_QJC RECTANGULAR <= Yes No
v et lO.SV X 1/%, X1, Xe—y,

. CH Yes Yes
“V7y through INVERSE Yes No
GRADIANS No Yes
DEGREE-RADIAN CONVERSION Yes No
Degree Radian Mode Selection Yes Yes
DEC-DEG-MIN-SEC No VYes
Polar 1o Rectangular Conversion Yes Yes
Recall Last X Yes VYes
Scientific Notation. Fixed and Floating Yes Yes
Fixed Decimal Poirt Option (0.9} Yes VYes
DIGIT ACCURACY 12° IO
DISPLAY OF DIGITS 12 10
2TAZR Yes Yes
GROSS PROFIT MARGIN % Yes No
Mean and Standard Deviation Yes Yes
I+ 3- Yes Yes
Product - Memories Yes Yes
CF. DIRECT CONVERSION Yes No
F.C. DIRECT CONVERSION Yes No
LIT-GAL. DIRECT CONVERSION Yes No
KG-LB, DIRECT CONVERSION Yes No
GALLIT. DIRECT CONVERSION Yes No
LB-KG, DIRECT CONVERSION Yes No
CM-INCH DIRECT CONVERSION Yes No
INCH-CM DIRECT CONVERSION Yes No

Asyou can see, the Corvus 500 s a lot more
calculator for $79.95

Price $95.00
Mail charge $2.50
Sales Tax exempt $72.50

For sales tax exempt purchases, please supply
number or certificate.

We have listed some of the many features, but
let's amplify on some highlights:

1. RPN {Reverse Polish Notation)
“COMPUTERLOGIC” and 4 LEVEL STACK.

ELECTIONIC CONCEPTY PRIV LID

Ground floor, Cambridge House, .
52-58 Clarence St., Sydney NSW 2000,
(02) 29 3753-4-5

convus

Your problem is solved the way it1s
written, left to right sequence, eliminating
restructuring, unnecessary keystrokes, and
the handicap ofhavingto write down
intermediate solutions. And allinformation is
atyour disposal — Just roll the stack (R) to any
Intermediate information desired. You arrive
atyour solution faster, more simply and,
therefore, more accurately.
Perhaps at this point we should address
ourselves to the controversy between
algebraic entry and RPN. One question we
must ask is why proponents of algebraic entry
always use an example of sum of products
and never an example of product of sums:
(2+3)x (4+5) =
Algebraic2+3 = MS5+4=XMR =
TOTAL 12 keystrokes (SR51, add 2 more
keystrokes)
RPN: 2 Enter 3+ 4 Enter5+x

TOTAL 9 keystrokes

2. THE CORVUS 500 and HP-45 HAVE 10
ADDRESSABLE MEMORY REGISTERS, 4
LEVEL OPERATIONAL STACK, and a
“LAST X" REGISTER (10th Mem. Reg ).
With 10 addressable memories, you have
access to more entries, or intermediate
solutions; less remembering, or writingdown,
YOU have to do. And less chance for error.
The stack design also permits X and Y register
exchange, and roll-down to any entry to the
display for review or other operation.

The “last x" register permits error correction
ormultiple operations when a function is
performed, the last input argument of the
calculation is automatically stored in the *“‘last

Yes! I’d like to try the Corvus 500 for 7 days

CASH paymaent: Chaeque or money order
enclosed. $79.95 plus $2.50 postage.

NAME

x"" register, which can be quickly recalled to
correct an error, or to perform another
operation using the same number.

3. DIRECT HYPERBOLIC and
HYPERBOLIC RECTANGULAR to POLAR,
and INVERSE. For those of you electronic
and computer science engineers who require
access to this specialised appllcaﬁon. the
Corvus 500 solves “‘your’’ problems.

4. AWORD ABOUT CORVUS 50012-
DIGIT DISPLAY AND ACCURACY. Finally

ou have displayed 12 digit accuracy in
gusiness formatand 10 + 2 in scientific
notation. LED is manufactured by Hewlett
Packard.
FOR THE FIRST TIME you can raise the
number 10 to 199th power or calculate
Factonal (x!) of up to 120. Unbelievable!
5. DIRECT FROM AND TO METRIC
CONVERSION SAVES VALUABLE
KEYSTROKES.
WHAT ABOUT CONSTRUCTION? With so
many features, the next most obvious
question must be in regard to the quality of
the unit itself. We are proud to report the
Corvus 500 to be double injected moulded,
with “tactile” feedback keyboard. The
compact, contoured case is 52" long by 3”
wide by 1% high and weighs just 8 oz.
The COMPLETE CORVUS 500 for $79.95
includes:
® Rechargeable and replaceable Nickel
Cadmium batteries. Optional 3AA batteries.
® Adaptor/Charger.
® Owner’s Handbook.
® Soft carrying case.
The Corvus 500 is warranted by the
manufacturer against defects in materials and
workmanship for one year from date of
delivery.
For those of you who have the HP-21 or 45 or
any other advanced calculator on order,
aren’t you glad you still have the opportunity
to take advantage for the release of the
Corvus 500 for $79.95Hurry! Order yours
today.
AN INVITATION:
Electronic Concepts is proud to offer this
exciting Corvus 500 as well as other Mostek
based calculators and digital watches as
exclusive importer of Corvus Brand products
for Australia,
You, our disceming reader will no doubt
recognise the tremendousvprice/ performance
value on offer. By mailing the order coupon
today we can assure you of early delivery —
and should you not be satisfied, you mat
return the unit to us with full money bac

uarantee within seven (7) days.

better, convince yourselfof the real quality

and value of our Corvus range, just visitour
conveniently located showroom in
Cambridge House, Clarence Street, just
behind Wynyard exit (York Street), or phone
02-29-3755 for more information.

Other Corvus models on offer:

Corvus 600 Financial Genlus $69.95
Corvus 615 Business
Statistician $19.95

Corvus Digital Watches — but more
about these in our next advertisement.

|5 [UPPER 1t time offered for your
. convenience BANK CARD

[ ]
L ]
[ ]
mail order facility. Please complete .
-
[ ]

Opiease charge my bankecard.
BANIKCARDWNO . v rocsmssdc-mprany
EXPIBY DATE G s « s Fod s daussbiy

SICGNATUBE ¢ o riom .50 520 000 odih



NEWS DIGEST

CB AUSTRALIA

The CB article in our January issue seems to
have made quite an impact, judging by the
feedback we have received from retailers,
readers and the media. Interest in CB has
grown considerably since Roger Harrison
wrote the article so when it came to publish-
ing the promised survey of CB transceivers
in this issue we thought of what other ways
we could satisfy the demand. And less than a
week before Press Day we thought of putting
a special section — CB Australia — inside
this issue.

Most of the writing was done by Roger
Harrison, VK2ZTB, with Steve Braidwood,
VK2BSY (ex G3WKE), editing and putting
the magazine into shape.

Because of the volatility of the CB issue
we can’t say with any certainty when Vol |
No 2 will be pubiished — but ETI will keep
you in touch (and the next issue of ETI will
be out about a month after this issue).

12/ Growth for Electronics

The electronic markets of the US have been
the first of the three major producers (U.S.,
Western Europe and Japan) to rebound from
the slum of 1975. Sales of electronic equip-
ment grew by 12.47to $50,580 million in 1976
and should reach $56,350 million this year
(an 11.47 increase).

A survey of Western European countries
indicated a gain of little over 11%in 1977 to
$23,680 million for electronic equipment.
The situation is not totally uniform, con-
sumption in the UK, Italy, Scandinavia and
Benelux countries are lurching along, while
the market in West Germany continues to
stabilise Europe’s growth.

It’s predicted that the Japanese electronic
producers have exported their way out of
recession. A survey conducted in Japan
shows a 17, rise in the dollar value of equip-
ment purchased domestically, reaching
$13,660 million.

The estimated grand total of these three
markets comes to $93,690 million for 1977,
however these figures have not been cor-
rected for inflation rates.

NEW TAXI
ALARM SYSTEM

Taxis Combined Services Pty Ltd of Syd-
ney have just signed a $430,000 contract
for a totally new taxi alarm system de-
signed by Philips TMC Radio Division in
Melbourne.

The Status and Identification system
sends out special status signals to help
combat and deter attacks on taxi drivers.

The system is designed to reduce the
‘on air’ time of traffic by introducing data
communication as well as voice.

When the base operator sends out a
call, those drivers wishing to ‘bid’ for the
job simply press a button. The first driver
to register his ‘bid’ gets the job. Once the
driver has the details he just presses a
‘roger’ button to let his base know he is on
his way. If he did not understand spme
part of the information, he presses
another button marked 'repeat’. On the
other hand, if the driver wishes to speak to
the operator, perhaps to tell him that the
street number he was given does not
exist, he presses another button marked
‘query’ and the base operator then allows
him to use his normal microphone for a
brief period.

The system also has a built-in alarm sys-
tem that could help to reduce the number
of attacks on taxi drivers and lead to the
captureand conviction of more attackers.

At the base station, the operator knows
immediately which driver is in trouble be-
cause his taxi number is flashed up on a
display. The operator then presses a but-
ton to teli all other taxis on the frequency
to keep off the air because of the
emergency.

From this point there is a procedure to
enable the operator to locate the driver
and indicate the sort of trouble he is in.

Result of

December
Contest

This is the result of the contest
devised by G. Perry and set in
our December issue: the chil-
dren’s ages are two, two, and
nine.

The result is arrived at by
looking at the factors of 36:

When the salesman looks at
the number of the house next
door he will be able to work out
the ages. Unless, that is, the
number is 13. Then he will need
to know that the eldest plays the
piano (to eliminate the possibil-
ity of the ages being 6,6, and 1).

The first randomly-picked
correct entry was sent in by T,
Cuttle of Chermside, Queens-
land, and he will receive the
prize of a Unitrex calculator.

Electronic
Injection — into the
bloodstream

The Siemens micro-dosage system can
continually inject insulin into the blood-
stream of a diabetic at an extremely slow
rate. In the order of microlitres per hour
can be injected via a catheter. This means
that rather than having daily injections
diabetics now need only to refill their
insulin storage device at intervals of several
months.

ETI CIRCUITS
BOOK

This book contains stacks of circuits
taken from the lIdeas For Experimen-
ters section of the international editions
of ETI. Many have never been published
before in Australia and the whole
collection is specially categorised to
enable the designer to find the kind of
circuits he is looking for without having
to wade through a library of books and
magazines.

ET! Circuits No 1 is available from
The Subscriptions Department, Modern
Magazines, 15 Boundary Street, Rush-
cutters Bay, NSW 2011, for $2.50 per
copy or from all major newsagents
from February onwards.
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TV Damage

TV Games can damage the CRT
of your television set — but not,
according to games manufactur-
ers, if you use the game normally
and properly. Ion beam burn has
been spotted on a few sets — but
only those which display the
game for very long periods (de-
monstration sets in stores and
coin-operated sets in pubs). Inthe
home the only danger arises when
the brilliance control is turned up
much too high and the game is
displayed for abnormally long
periods.

Dick’s DIY Leaflet
Dick Smith’s publicity depart-
ment recently sent us a four-
page leaflet **How to install your
own- burglar alarm” by Dick
Smith. Thisis said to be partofa
Dick Smith ‘Do It Yourself”
Seriés, but wedon't yet have de-
tails of any other publications.
Three pages cover the theory
and practice of installation (in-
cluding a drawing reprinted
from ETI) and one page is an ad
showing you a range of pro-
ducts from the Dick Smith
catalogue which you might use
when you wire-up an alarm sys-
tem. The leaflet sells for 25c.



New from Altec...
elegant in design ... outstanding

From the leader in Studio
Monitors ... the new stan-
dard for the discriminating
listener. All cabinets are
natural North American
hardwood veneers, hand-
rubbed and oiled. Two-way
and three-way systems.
Choice of grille colours on
selected models.

SPEAKER COMPONENTS
LOW FREQUENCY:
MID FREQUENCY:

HIGH FREQUENCY:

NOMINAL IMPEDANCE:
CROSSOVER FREQUENCY
ENCLOSURE TYPE:
FREQUENCY RESPONSE:

OPERATIONAL POWER

RANGE:

Recommended for use with
amplitiers between these levels

FINISH:

GRILLE:

OIMENSIONS:

WEIGHT:

KENT Hi-Fi

MODEL ONE MOOEL THREE
8" bass driver 10"" bass driver
4’ frame cone 4" frame cone
driver driver

8 ohms 8 onms

3000 Hz 1500 H2
Sealed Venied

50 Hz 10 20 kHz 50 Hz 10 20 kHz

12 watis 10 75 watts, 10 watts to 100 watts
30 watts continuous: 35 watts contlnuous

Hang-rubbed Hand-rubbed
oited 0ak oiled 0ake

Acoustically trans:  Acouslically trans-
parent brown knit parent black knit
fabric mounted on  labric mounted on
removabie frame removable frame

53.3cmHx29.2cm  60.9cm Hx 31.8¢m
Wx26.4cm D Wx29.2em D

10.4 kg 12kg

(WHERE THE BEST EQUIPMENT COSTS LESS)

MODEL FIVE

12"*.bass driver

2 each 4'" trame
cone drivers

8 ohms

1500 Rz
Vented

45 Hz to 20 kHz

12 watts to 150 watts
45 watts continuous

Hand-rubbed
oited walnut

Acoustically trans-
parent black knit
fabric mounted on
removable frame

64.8cm Hx 36.8¢cm
W x 30.5cm P

14.5 kg

MOOEL SEVEN

12°* bass driver
6%2 " frame cone
driver

4" frame cone
driver

8 ohms

850 Hz, 8 kHz
Vented

45 Hz to 20 kHz

15 watts to 200 watts
50 watts confinuous

Hand-rubbed
oiled wainut

Acoustically Irans-
parent foam
mounted on remov
abie panel. Choice
of biack, brown,
biue, or burntorange

63.5cm H x 40.8cm
Wx35.9cmD

20kg

in performance

MODEL NINE

12" bass driver
6%27 frame cone
driver

5" frame cone driver

8 ohms

800 Hz, 7 kHz
Venfed

40 Hz 1o 20 kHz

12 watl’s to 250 wafts
60 watts continuous

Hand-rubbed
oiled odk

Acoustically trans-
parent foam
mounted on remov-
able panel. Choice

of black, brown,
blue, o burnt orange

67.3cm H x 44.5cm
Wx38.1cm D

25.4 kg

410 KENT STREET
SYDNEY

ph:29-2743




WIN A
UNITREX CALCULATOR!

This month’s puzzle was sent in by B.J.
Boyce of Epping, NSW.

Each of the letters used jn the alpha-
metic below stands uniquely for one of
the digits 0 to 9.

ETI
READ
BY +

MANY

To make it a little easier for you
Mr Joyce advises that all four numbers
are divisible by three. To enter the
contest send us an empty envelope with
our address on the front and yours on
the back. Also on the back list the
numbers 0 to 9 and the corresponding
letters. This contest closes on 15th
March 1977.

AMATEUR RADIO
CONVENTION AT
GOSFORD

The central coast amateur radio club-will
be holding their 20th annual *field day’ on
Sunday 20th February. This enormously
popular event is usually attended by more
than 600 amateurs and SWL’severy year.
Venue is the Gosford Showgrounds,
Showground Road, Gosford. Registra-
tion commences at 8.30 am and costs $4
forthe OM, $2 for the YFor YL and $1 for
kids under 16. The fee covers entry,
morning tea, lunch, afternoon tea and
outings.

The club station VK2AFY will be op-
erational on Gosford repeater Ch.3.,
Ch.40 simplex and 7050kHz SSB. A
whole range of events are organised for
the day; mobile fox hunts, pedestrian fox
hunts, mobile scrambles etc as well as a
bus tour of the surrounding area including
a visit to Eric Worrell’s Reptile Park.
‘Apart from all that there will be trade
displays with equipment and compo-
nents, kits etc on sale.

There will be a ‘disposals’ sale of un-
wanted gear and good junk (very popu-
lar), along with a ladies’ stall, electronic
musical equipment display, amateur TV
display etc. There will be a soft drinks
stall and ragchew lubricant available.
There is plenty of parking in the show-
ground and adequate shelter should the
weather be inclement. Amateurs come
from near and far, there is much renewing
of old aquaintances, making of new ones
and discussions on the latest gear, when
the DX is going to return etc. Roll up for
the eyeball of the century (or fox hunt, or
scramble or spending spree).

N —
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ALTRONICS ad

CusTOoMEn
PARKING ONLY

NEW ELECTRONICS CENTRE in W.A. ALTRONICS is a dealership of Dick Smith
Electronics. The shop is located at 105 Stirling Street, Perth.

HAM COURSE

YMCA Radio Club is promoting a
course of study for the full AOCP con-
sisting of three classes A,B&C, all based
on Amateur Radio handbooks either
ARRL or ORR. Also incorporated are
five practice tapes ‘“lntroduction to
morse code’’.

The classes will be held this year (77)
at the Adult Education Centre, corner
Alice and William Streets, Brisbane.

Lectures are to be conducted by Mr
R A Everingham VK4EV and Mr T
Thompson VK4ETT.

For information contact:

ACT & NSW — DIACOM, PO Box 37,
Fisher ACT 2611 (tel. 82-3581).

QLD -~ WIA, Box 638,
Brisbane 4001 (48-6142).

All others, Roger Davis 2/32 Far-
rington St, Alderley, 4051 (SAE).

GPO,

Complete freedom from cords,

Heats in 5 seconds .

Up to 150 joints per charge
Long life ni-cad batteries ‘
Choice of quick-change tips
No leakage or induced current
Exclusive ‘lock-off’ switch
Spotlight illuminator

Vehicle adaptor available

Approval No. V/74394/7578

* 000 00000

From trade houses or

ROYSTON ELECTRONICS

22 Firth St., Dancaster, Vic., 3108.

VIC: 848 3777 QLD: 52 3166
N.S.W.: 709 56293 S.A.: 426655
RE757 W.A.: 815500
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Cordless Soldering.. .. ...

for electronic circuitry

transformers,
power points, plugs. The Wahl 1SO-TIP soldering
tool is light (170g), slim, powerful: suitable for tag
soldering, printed circuits & miniature components.
Automaticatly /
recharges when

placed in stand.

ISO-TIP

Rechargeable battery

electric
soldering
tools

1"



Protect valuable recorded tapes with an...

N
¥/ Audiophile HAN-D-KIT

Provides everything needed to measure and eliminate magnetism in
recorder components hefore recorded tapes are damaged permanently

HOW TO PRESERVE THE FIDELITY OF YOUR FAVORITE TAPES INDEFINITELY

— A
Check Magnetism in Recorder Components Demagnetize Components When Necessary
The Annis Pocket Magnetometer quickly and accu- Whenever the Magnetometer indicates any appreciable
rately measures residual magnetism levels in recorder level of magnetism in a tape transport component, you
heads, drive capstans or tape guides. Indicates when can demagnetize it effectively with the powerful Annis
it's time to demagnetize and lets you know when it's Han-D-Mag before it causes permanent damage to
again safe to use the recorder. recorded tapes.

Valuable audio and video tapes can be damaged when played market were far too weak to be eftective, particutarly on ottend-
on equipment that is not thoroughly and regularly demagnet- Ing hardened steel guides or capstans, etc. Now, with the
ized. Magnetism can easily build up in capstans, tape guides - introduction of the Audiophile Han-D-Kit, both measure-
or recorder heads to a point where it will degrade the magnet- ment and correction problems can be solved easily at modest
ically recorded signal on tapes passing over them. Tape dam-  cost.

age is first apparent as a loss of recorded high frequencies  iore in one convenient package is everything needed o meas-
and a progressive increase in background noise each time g magnetic levels quickly, along with' a handy, powerful unit
they are played on magnetized equipment. to demagnetize components completely before they can spoil
until recently, there has been no easy way to tell when de- valuable tapes.

magnetizing was needed, and most Demagnetizers on the

HERE’'S WHAT THE AUDIOPHILE HAN-D-KIT CONTAINS

ANNIS POCKET.MAGNETOMETER
Measures level of magnetlsm in components.

Calibrated to read directly in gauss.
Model 20/BS shown.

NOTES ON DEMAGNETIZING” ETC.

Explains causes of magnetism, with particular
reference to tape recorders. How to measure it
accurately and how to eliminate It.

interesting experiments also Incliuded.

TEST STRIPS

One of these sensor strips is magnetically soft
and the other magnetically hard. For experiments

and testing your demagnetizing technique. ANNIS AUDIOPHILE HAN-D-MAQG

A rugged, dual-use Demagnetizer having a
powerful, sine wave demagnetizing field strength
of over 350 oersteds %" beyond the tip of

the 2%’ dong probe.

CLIP-ON EXTENSION PROBE

Extension probe s 1%” long. Can be
formed with fingers. Improves checking of

magnetism In hard to reach components. A ——
\1:

OPTRO Pty Ltd I

17 Arawatta St., Carnegie, Vic. 3136. Ph: (03) 569-0978 v e




NEWS DIGEST

AURIEMA
CONTEST

The Auriema ‘Super System’ contest in ETI’s
October issue attracted a vast number of
entries — most of which as usual were of a
very high standard.

Winner of the major prize is Mr. Wallace
G. Hastie of Glen Waverley, Victoria. Con-
gratulations Mr. Hastie — we know you put
in a great deal of effort. And we're sure you
will enjoy using the superb Marantz hi-fi
system that you have wonl!

~ RESULIS

Victoria.

Runners up were Mr. J. Noble of Green
wich NSW and Mr.

P. O’Neill of Kew

Correct answers were as below.

Q. What is a ‘boffle.? The speed control knob allow us to adjust Q. In 1963 a Chinese soprano lost her ability
A. A loudspeaker enclosure designed by the pitch of the music to suit us when it to sing top notes. Her predicament was
Hartley. has been recorded at a slightly different tikened to a sailor serving 20 years in Long
Q. Explain why a dbx unit is desirable. speed or when the performers (particularly Bay gaol. Sum this up — uUsing no more
A. When music is recorded, the dynamic in some other countries) play at a pitch {or less) than four words.
range is compressed to fit the capabilities other than our standard (a’ = 440 Hz). The A. Long time no C.
of the recording equipment. The dbx can latter is particularly significant for Q. Who wrote the following:
re-expand that range on playback — giving listeners with ‘‘absolute pitch” and for *LLord Finchley tried to mend the electric
a more realistic performance and improved musicians who need to play along with the light
S.N. ratio. recording {eg. the “‘Music Minus One’’ It struck him dead, and serve him right
Q. The running speed of Marantz’ 6200 records). Itis the business of the wealthy man
turntable can be adjusted by a control The control also enables us to compensate To give employment to the artisan.”
knob. Give at least two reasons why for local differences in mains power A. BeHoc.
this is a desirable feature. supplies {with a given nominal voltage). Q. Experts generally agree that if an amp-
tifier's distortion is below a certain level
the distortion cannot be heard. What is
[ that level?
The Spider and the Fly Q 070%
Q. 1200 cents equals $12. But what else is
In our December issue we posed the m apart, what is the shortest distance ',thi‘:?ua' IS S Senpol e
problem of the spider and the fly — ;799 spider has to crawl/ to reach the A. Cent, in music, is the interval between
, . ’ - yi two pure tones whose frequency ratio is
A spider is on the vertical midline of The answer is 40 m and below we the 1200th root of 2 or the 100th root of
one wall of a room, one metre down show the path the spider must follow the tempered semitone interval.
from the ceiling. A fly is on the oppo- to achieve this: 1 cent = }/1 200th of an octave.
i idli ne metre ey .. 1200 cénts = 1 octave.
SN S gON 1A hing LIRS The 40 m is the hypoteneuse of a Q. Under average conditions what is the

up from the floor. The fly Is paralysed
and the walls are 12 m square and 30

12m 30m

triangle with perpendicular sides of
32 m and 24 m.

[

CEILING

!
SPIDER QL
IS

N

Ny
S
b,

N
% SIDE WALL

N

~
“~
~

minimum change in sound level that the
average listener can detect?
A. 1.5dB

Our thanks to Auriema Pty L.td for their
co-operation in this contest.

Up-dating old records

Ever wanted a new stylus for your Edi-
son cylinders? Or for your Edison
diamond disc, Pathe hill-and-dale disc,
or your old 78s? These stylii are now
available in Australia (a bit late,
perhaps) from Stanton Magnetics
through Leroya Industries Pty Ltd, 156
Railway Parade, Leederville, WA."

| -
g

S

g

FLOOR
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3

ERRATA

[ Since publishing our ASCIl encoder
project in December 1976 we have
changed the values of R30 and R31 to
| 47k and 10k respectively. This was be-
<cause Q17 was not saturating suffi-
ciently.
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INCREDIBLE... BUT TRUE!

You've probably heard someone who picked up 8 so-and-so © 3MODES - AM, USB & LSB - ON 23 CHANNELS
rigin the States for so much = usually well under Austrailan * MICROPHONE GAIN CONTROL
selling prices © 050V SENSITIVITY

Try that with one of these brand new Midland 13-893's:

you'll be in for a rude shock ! Current advertised prices for

the 13-893 is around $350 each in the USAI

Dick Smith's price in Australla: ONLY $279,501 111

The 13-893 1s considered 1o be a ‘Rolls-Royce’ madel in the CB field.

Atrue DOUBLE CONVERSION superhet receiver; and the (ransmitter

has not anly RF & audio gain controls, but 8 MICROPHONE GAIN

CONTROL as welll That's 8 v-e-t-y handy control — lets you control

your modulation so every man & his dog can‘t eavesdrop your QS0s.

were good — but we cannot guarantee how long this will last] Jf

you want une, better grab one now — before they disappeart

DUMMY L0AD *T50,

WATCH YOURSELF TALKI
Y

* DOUBLE CDNVERSION SUPERHET RECEIVER SENTURION

i

PO T caiutiiad

While stocks last, the fantastic 13-893 is exactly the same price
as the famous 13-892 {it should be moch dearer il overseas ads
are any gurde!) At the time of going to press, stocks of the 893

THE MOST SOPHISTICATED, SENSITIVE
MICROWAVE DETECTOR AVAILABLE...

INSTALLING ONE OF THESE RADAR DETECTORS
IN YOUR CAR WILL ACTUALLY MAKE YOU A
SAFER DRIVER

Everyone does it: you don’t pay as much attention as you
should; suddenly you find you are well over the speed
limit. If you're lucky, you drop down to the limit {untit
vou do it next time!) If you're not so lucky

A radar alarm in your car makes you a safer driver by
keeping you aware of the speed limit. You find that just
knowing the thing is there increases your attentiveness;
you don’t let your mind { and speed ) wander so you

L become less prone to mental abberations.

Cat D-1701

seecccescveses WHILE STOCKS LAST eoe

WHITE FLASH

This BRAND NEW 27MMz helical antenna — EXCLUSIVE !
T0 DICK SMITH — comes ABSDLUTELY COMPLETE

vath mounting base, lead-in & PL259 plug. J
We predict this vill be the most popufar antenna ever! i

KNIGHT OF THE
| RoAD"29-00

Dick Smith always carries a full range of CB Racllo — apart from CB radlos themselves (of which he’s got probably the biggest range
in the Southern Hemispheref) He's got antennas large and small, for boat or base; for mobile — even for pedestrianst And test gear
SWR meters, Impedance meters. multimeters, etc. Matchboxes, TV filters, dummy loads, cables, base supplies, battery chargers
batteries, etc etc etc etc. Check the range out yourself — you'lt see why most CBers go to Tricky Dicky for their goodiest

SANYOYOYO!

This tantastic hand-held rlg is now
back ir stock, incredibly versatile
high power transceiver, can accept
erystals for any 6 of the 23 CB
channels or the marine & boating
channels. Full 5W input power,
can be used as a normal hang-
held or as 8 base with its
external power, external

xternal antenna,
external speaker and
external charger jackst

NEW PRICE WiLL BE
OVER $100.00
BECAUSE OF
OEVALUATION!
SPECIAL: ONLY
$79.50 INCLUDING
27.88MHz XTALS!

STUDENTS!-C_

UNI & TECH COURSES ARE ON AGAINI And Contains all iy

WHY PAY $1300R
MORE FOR A LESS
EFFECTIVE UNIT?

DICK’S PRICE:

5

Cat A-8502

credible fittte dummy load contains
a light globe which lights up on transmit
The lamp changes brightness with modulation
tevel. You can actually watch yoursetf talk!
Suitable for all CB transcewvers, will handle
peak powers of SW. Mounted in a standard
PL259 plug, which just screws into the antenna
socket of your transceiver. Easily replaceable
bulb. Cat D-7024 $3.50

Cat 04076

FEATURES: 2 alarms { 1 audio & 1 visual) — external power from car cigarette

lighter {not Internally powered as earlier models were) with lighter plug and lead
supplied — easy stick-on attachment to dash {supplied) — sensitivity control -
i d — low power consumption

TICK TOCKS

on car d

neat, ppe:

o |
~< << <7 FOR MICROPROCESSORS & VDTS

LE CALCULATOR KEYBOARD
i 3 ' JUST THE THING FOR ALL THE
Ideal for conversing with 8 computer, mixing with @ microprocesse VIDEO TERMINALS IN THE MAGSI

All have 4 functions & 10 digits, but same have different
notations on other keys {5 x 4 matrix). Some are Full aipha-numeric keyboard,
with control keys_ space & tab,

pre-used but as-new condition.

everything you would find on
& computer keyboard {(funny,
because that's what they arel)

Individual key contacts (spst) S 50
for vitrually any wiring up mode, »
or for any encoding system

Cat X170

XX Bfew

Lot X-1180

INCREDIBLE MA1002 CLOCK MODULE
The clock-on-a-chip from NS. All on a
single PCB ~ Dick’s price just $13.50.

Or the complete kit — including the module,
power transformer & switches PLUS FULL
DATA SHEETS. You'll see it advertised for
around $21.00 +. Dick’s price: $19.75 . Why
buy elsewhere when you can save real money
and get real servicedrom Dick!

MA1002 Module Cat X-1052 ~ . $13.50
o MA1002 kit: IC & display module, transformer

switches & full dats. Cat K-3434 $19.75
FA"TAST'C SPEAK ER KlT OR HOW ABOUT THIS ONE: A FANTASTIC 12V
ANYONE can build a paic  § 50
27ecch

Cat D-1142

ALARM THE BURGLAR

Protect your property with a professional alarm
system. Install it yourse!t and save lots of money{

FULLY SELF-CONTAINEO CLOCK ON A PCB.

In sorme ways, similar 1o the above — it too has the
of these superb little IC, readout & electronics an the one PCB — but
speakers in just a couple of there the similarity endst This ane has an incredibly
hours . accurate crysial-derived timebase — operating from

You'rs a year older| Is last year's calculator good
enough for your more advanced studies this year?
Go on — give your marks & boost. Gel an up-to.

sensors, in¢
window, fire,
ete, plus the

All instructions are supplied
if you can read, you can build

asingle 2.093152MHz rock. Try and match that sort
of accuracy with a mains-locked clock| And this one
operates from 12V OC

use it anywhere and every
where — in the caf, boat, plane, etc — its bright green
9as discharge display is easy to see even under high
ambient light! Measures a tiny 75mm x 45mm
almost the size of the picture below. With data $heet:

I'ALUE v x.9

3« A A

these speaker boxest All you
aeed it 3 tube of glus & 2
screwdriver!

Cat C-2610 $27.50 ea.

Speakers to suit above boxes:
You could use just about any
8 inch speaker in this box

but we recommend the C8MX
which sells for just $7.50
that's 8 saving of over $5.00
<0 our catalog price!

. .. now §7.50

master control
cenlire.

Bewdy, mate|
Cat L-5105

537 50

YOU can do ft with the Oick
Smith “How to Install Your
Own Burglar Alsrm’ leafiet.
Incredible valug at 25¢, or

IOFREEQ44 INCREDIBLE VIDEO GAME

alarm. Cat B-4500
DONT FORGET TO This kit gives you far, far more
ASK FOR IT1 than the usual video game kits:
6 selectable games with automalic
digital scoring on screen; with just
about everything on screen select-
able to your requitements & shill:
bat size, ball speed, angles, etc.
The kit is very easy to build - a
single box contains all the ‘'works’
with separate armchalr comrols for
each player

COMPLETELY COMPLETE KIT
INCLUDES FRONT PANEL OECAL

date programmabie calculator. You won't be sorey!
TEXAS SR-52

224 step program memory
20 memory registers

10 user defined keys

10 con. branches

22 pre-recorded
program cards supp

DATA FROM & DICK

axssnaronoes @ WHAT DO YOU DO WHEN
PESESSSSSS=  Y0U GET A TRANSISTOR
YOU CAN'T {OENTIFY?

CRY?

Not any more! With the World
& Transistor Cross-Reterence
Guide, you can always work
out the specs. Quickty.
Especially printed for Dick
Smith Electronics, gives specs
and equivalents for thousands
and thousands of types Valuel
Cat B-4506 .. $6.00

WITH DICK SMITHS ¢+ EXCLUSIVE » oo
CHAMPAGNE FRONT PANEL,

You can build this kit suceessfully - even if you've

never seen 8 resistor in your lifel With our new look

Musicolor 111, you get our brand new Musicalpr 111

instruction manual — everything from “this is & resists

10 "Sit back and relax, and watch the pretty lights'. Eweryih

S0 you really can’t go wrang, can you? Mave 8 look ot the kit |
today at your Oick Smith store or dealer, And the manual, 100,
Then you wil see this is just the kit for you!

CatK-3140. $49.50

DICK SMITH ELECTRONICS GROUP

Head Office : Phone 439 S311. Telex AA20036. Coble Diksmit’ Sydney.
Mail Orders: p.O. Box 742, Crows Nest. N.5. W.. 2065. -

N.S.W. Branches: GORE HILL-162 Pacific Highwoy. 439 531, -
SYDNEY-125 York St..29 1126, BANKSTOWN- 361 Hume Hwy.. 709 6600,

QLD.~ 166 Logon Rd. Burando,391 6233,
Interstate Branches: VIC. - 656 Bridge Rd., Richmond. 42 1614

Cat K-3432

COMPLETELY

SAFE ﬂgso

This is the original “Electronics Today"
{Nov 76) kit; not a backyard design
where you don't know what you're
getting

Also available: Special ‘shgrt form’ kit which
contains PCB, components, etg, but no case
or “hardware’. Cat K-3141 $29.50

DICK SMITH DEALERS SHOP HOURS

Sound Components, Tamworth, NSW. 66-1363 Mon — Fri: 9 to0 5.30

The Record Centre, Grithith, NSW. 62-1577 Sat: 9 10 12 OROER VALUE CHARGE
Hunts Electronics, Toowoomba, QLD. 32-6944 . : 5 $1.00
Electronic Hobby Centre, Palm Bch, QLD. 34-1248 $1.50
Fosters Auto Spares, Cairns, QLD. 51-179% $250
Aero Electronics, Hobart, TAS. 34-8232 $99.99 ~ $3.50 ON" AND YOU PAY WHEN YOU
Altronrcs Parts, Perth, WA. 28.1599 $100 or more $5.00 RECEIVE THE GOODS

A.E. Cooling. Elizabeth Sth, SA. 266 2249 FOR C.0.0. SEND $2.40 EXTRA PLUS $3.00 DEPOSIT.

Veneman & Wyatt, Stuart Pk, NT. 81.3491 MINIMUM MAIL ORDER AMOUNT IS $5
Pacific Electronics, Honiara, Solomon Is. 494

BY COMET FREIGHT : THE MINIMUM
PACKING AND HANDLING CHARGE
1S $1.00. WE DESPATCH “FREIGHT.

weicome e




NOW YOU CAN BUILD THE FABULOUS
PLAYMASTER "FORTY FORTY”
and the PLAYMASTER “"TWIN 25~

FORTY FORTY TWIN 25

895}

BTN R

Designed by Leo Simpson of Electronics Australia.

- 1

ATTENTION

This Playmaster Forty
Forty has the low noise
transformer. The Twin
40 is a cheaper amplif-
ier with a normal iron
core transformer. We
do not supply the
Twin 40 and do

et Hhsla ton FE ATURES

*Exclusive Bronzed Anodized Front Panel
*Professional Knobs to match the Front Panel
*Level graduation on Treble and Bass controls
*Simplified complete Instruction Manual and Assembly Instructions
*Special slik screened fibreglass PC Board

THE “FORTY FORTY” HAS  Srectricaions tr sotw awririess
AN EXCLUSIVE C’CORE LOW 57 s e mstomany o

tone controls level.

Compensation: RIAA to within £ 1d8.
Sensitivity: Phono 2mV into 56k for 25W or 40W output.
Other inputs 150mV into 36k minimum.

Packing &
Postage for
Play master
Forty Forty
is $5.00 &
for the Twin
25 is $3.50

The “C" core transformer in the Dick Smith kit is EXCLUSIVE — and Overload: On phono 120mV.
its one of the key components in this amplifier. Normal interleaved Sig/Noise: 70dB (on phono) @ 10mV. 70dB (other inputs).
‘lamlnated) transformers are alright - just - but for the optimum per- Crosstalk: Better than -45dB over 100 - 10 kHz.
ormance the “C" core, with its grain-oriented steel and better electrical Distortion: Less than 0.05% at normal listening levels.
characteristics Is hard to beat. The result : a quieter more powerful N Bass / Treble Controls: £ 13dB nom. at 50 Hz and 10 kHz.
amplifier. More power can be delivered by transformer with less “noise Stabllity: Unconditional
being radiated to get in the sensitive front end of the amplifier. ° 2
ACTTENTI(C:; 'Thls arri\pli:Ier I's slightly rr:\ove explenlsive bfcausetgftg‘he
“C" core ow noise transformer — however it is really wor e Y
extra $5 — on headphones alone the background noise level is lower. CONVERT YOUR EX|ST|NG TWIN 25 TO GlVE
Cat. K-3411 .. .. Playmaster Forty Forty Kit .. .. .. .. $105.00 YOU 40 WATTS RMS PER CHANNEL.
. With this conversion kit Kou can boost your Twin 25 to
PLAYMASTER “TWIN 25" give 40 watts RMS per channel. Complete with full inst-
. ructions and all necessary parts including “C" core
For those who require a lower powered unit or who do not have the living transformer. Cat. K-3435 Conversion Kit Only $25.00
area suitable for the higher powered Forty Forty, then the Twin 25 is the 1 A EA S
ideal amplifier. The 25 watts RMS per channel suits most available speaker FREE Power SuPﬂl circuit included when you
systems. “It is about half the price of an imported amplifier with the same purchase the above kit to show you how to use your
power output” says Leo Simpson in Electronics Austratia for April 1976. existing Twin 25 Transformer for a 13.8 volt 2-4 Amp
Thousands of these units have already been built during the last few months. Regulated Power Supply. A must for the hobbyist.
Cat. K-3410 .. .. Playmaster Twin 25 Kit - $89.50
- “C” CORE OPTIONAL CABINET SPEAKER PROTECTOR KIT
“ Oress up your amplifier with an attractive Suits both the Playmaster Forty Forty
TRANSFORMER high quality simulated Teak timber cover. and the Twin 25. Get that extra pro-
Wwill give it that $500 look. Suits both tection for your speakers from damage
ON LY the Playmaster Forty Forty and the Twin by amplifier malfunction and switch on
25 ampllifiers. / switch off thump.
Cat. M-0148 .. $24'50 Cat. H-3113 .. .. .. .. .. .. .. $7.50 Cat. K-3425 .. .. .. .. .. .. .. $10.75

DICK SMITH ELECTRONICS GROUP Pero Erecuonica - Hobort (34 8232)

Veneman & Wyatt, Darwin (81 349!1

HEAD OFFICE: Phone 439 5311. Telex AA20036. Cable ‘Diksmit’ Sydney Wills & Co., Launceston (31 5688)
MAIL ORDERS: P.O. Box 747, Crows Nest, N.S.W. 2065 Hunts Electronics, Toowoomba (32 6944)

N.S.W. BRANCHES: GORE HILL—162 Pacific Hwy, 439 5311 A.E. Cooling, Elizabeth South (255 2249)

SYDNEY— 125 York St, 29 1126 BANKSTOWN—36t Hume Hwy., 709 6600 g The Record Centre, Griffith (621 577)
Altronics Parts, Perth (28 1599)

INTERSTATE BRANCHES: QLD—166 Logan Rd., Buranda 391 6233 Bladen Brook Electronics, Tamworth (66 1363)

VIC—656 Bridge Rd., Richmond 42 1614 Dealer orices may be higher due to transport costs.




How to tune-up your

Colour TV

By Terry L. O'Connor.

Many people are watching badly set-up colour TV — this article gives some

advice on how to spot simple faults and how to put them right.

A TREMENDOUS AMOUNT OF. IN-
formation can be picked up by looking
at the TV screen. This article looks
at those faults on colour sets that can
be diagnosed this way and which can
be rectified. without the need for
instruments.

A future article will discuss other
faults that can be diagnosed by look-
ing at the screen, but these will be
more tricky to correct.

Tuning-Up

Many‘people have not been shown how
to tune a colour set and many so-
called colour TV problems are caused
by simple control mal-adjustments.

To begin, just turn down the colour
to minimum and tune for the best
possible black & white picture. Then
turn up the colour control until there
is colour in the picture. Now, check
people’s faces on the screen. If they
look coloured, then the picture is
correct, if not adjust the colour con-
trol (or tint control — if the set has
one) until lifelike flesh tints are ob-
tained. Always set the colour (or
tint) control on human faces — never
on any other coloured object in the
picture.

Finally, recheck the ‘fine tuning’

'I:he Operating Controls

Brightness: adjusts from blackout to
a ‘''too-bright’” screen. The picture
should bloom very slightly and may
go out of focus .at “‘full-up”. Check
closely to see that the picture stays
black and white at all usable bright-
ness levels, with no tinting what-so-
ever.

Contrast: normal setting, in all but
the latest models, is full OFF. Full-
on contrast can produce a very
harsh picture and very bad apparent
misconvergence. This is normal, too.
Colour: switch off for black and
white pictures. As this control is
turned up, the colours should grad-
ually get more vivid {(go from pale
pastel to bright and glaring). There
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should be no change in the colours

(hues) themselves, only in their
intensity, This is a ‘colour volume
control’’!

Tint or Hue (where fitted): this
control changes the colours. The

range of adjustment should be such
that human faces vary in colour from
a sickly green at one end of the ad-
justment, to a purplish-red at the
other. Somewhere in between (about

the middle) faces will be ‘natural
looking”.
Fine tuning: this control is very

important for correct colour. Ro-
tate the fine tuning control through
its full range — on a colour picture.
At one side there will be sound
bars (worms) in the picture. At the
other side colour will be lost and

there will be a slightly smeared B
and W picture.
Correct setting: tune into the

"worms’’, then back up until all of
the worms are out of the coloured
objects and there is a nice smooth

New Installations

A new receiver should do the foliow-
ing if properly installed and adjusted:

First, it should reproduce a good
black and white picture. There
should be no spots or blobs of
colour ‘on the screen, no colour
fringes around objects at normal
viewing distance. (You can put
your nose right up to the screen,
and see a little fringing in most
sets, around the edges — 100%
convergence is almost impossible,
although some of the latest sets
almost achieve this.)

However, if the picture looks
“’clean’* at normal viewing distances,
that’s ok.

Remember, all adjustments on a
colour set are made to obtain a good
black and white picture. |f these
are correct, then the colour will
take of itself,

colour. If the fine tuning is left
too near one side or the other
there can be colour dropouts, or
worms in the picture. Set the fine
tuning knob as close to the centre
of the colour range as possible.

Valves

There are some hybrid and ali-valve
receivers around, although the majority
of sets are now solid-state.

Valves can be replaced one at a time.
Make sure the power cord is discon-
nected and the valves are stone cold.
Some electronics stores have ‘free’
valve testers, but whilst these are fine
for spotting major faults some testers
are not really sensitive or accurate
enough to evaluate minor faults that
nevertheless cause major problems.

If such a tester /s used be careful not
to mix up the valves. Mark them quite
carefully so that you replace them in
the correct sockets.

The value of valve testers depends
a great deal on the skilled evaluation of
the results. Single valve replacement —
watching to see if there is any improve-
ment in the receivers performance —

is still the best method if you can
manage it.

Convergence

It cannot be over-emphasised that

convergence adjustents must be left
strictly alone, unless a good stable dot
crosshatch generator is available. Never
attempt to reconverge or to ‘‘touch-up’’
these adjustments on programme trans-
missions! There must be a stable pattern
of some kind, and TV programme
material is always moving. Another
caution: when working at the rear of
the set, never let an elbow hit the con-
vergence yoke or blue lateral magnet.
If they are knocked, reconvergence will
then be a must.

Faults That Are Not

Now, before going on, let us look at a
couple of fauits that are not really faults
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at all. Every one of these can cause un-
necessary service calls.

Temporary dropout or shift of colour in
the middle of a programme: most com-
mon causes are network, Telcom co-
axial repeater or switching, or station
troublg. If this occurs often, say at least
three times during a half-hourt colour
show, there may be an intermittent IC,
transistor or other component in one of
the colour circuits.

Difference in colour between TV
stations: not at all uncommon! This is
due to differences in transmitters,
operators, network, amplifiers, Telcom
repeater stations and so on. One station
may have “very strong colour’’ while
another can be very pale, even though
both may even be transmitting the
same show. The fault is not in the
receiver!

As long as good colour can be
obtained by adjusting the colour con-
trol, or even the tint control, then the
set is working correctly.

Abrupt Colour Troubles

"It was working fine when | turned it
offt’” We now deal with such problems
as no colour at all, apparent miscon-
vergence, worms in the picture, etc.

First, check all the operating controls.

Children, and ‘‘unqualified engin-
eers’”’, like a friend or brother-in-law,
may have turned some of the knobs.
Never panic! Someéone could have
turned the brightness control all the
way down to off.

If there is a chronic fiddler in the
family, it may be necessary to check the
rear controls. | had a customer recently
who had used a pocket screwdriver on
all the rear controls where he could find
a screwdriver slot.

Determine for sure what has hap-
pened. If there is a real '‘sudden
trouble’, it is almost certain, ‘statistic-
ally, to be a single bad IC or transistor.
DO NOT make any adjustments to the
rear controls at random. There are
methods of determining what has
occurred.

What Not To Do

There are certain things on a colour TV
that* must never be adjusted without
cause, and even then only when a full
set of test instruments are on hand.
Actually they seldom cause trouble,
because of the way the sets are manu-
factured.

These adjustments are: tuning adjust-
ments on RF, |F, and, above all, the
colour circuits and the little ferrite slugs
in the coils. Random experimental
adjustments to any of these will mean a
trip into the workshop bench and a full
realignment. The Master Technician
never adjusts them until tests have
clearly shown that they require it.

Checklist For Good Colour
Installation

1. Picture — good black-and-white,
no colour tinging (Grey Scale

Tracking).

2. No coloured areas on screen
(Purity).

3. No coloured fringes around

objects (Convergence).

4. Colour Control — covers range
from ‘off’ to too ‘bright’.

5. Tint Control — should cause
faces to go from greenish to
reddish.

6. Fine Tuning Control — tunes
from “worms’’ to a black-and-
white picture.

E.1.L.427 GRAPHIC EQUALISER

The 427 Stereo Graphic Equalizer allows
the audiophile to correct deficiencies in
the linearity of either his speaker system
alone, or the combination of his speaker
system and his living room.

The 427 may be used to improve sound
quality and increase intelligibility by
attenuating ‘“‘problem frequencies”' that
cause ringing, boominess, and other dis-
ruptive resonances in  acoustically
difficult rooms. Allows ‘‘tuning” of
sound systems according to the special
acoustics of the room to maximize out-
put and minimize feedback.

As a creative tool in sound recording and
re-recording, the 427 permits complete
freedom in contouring response over

the complete audio spectrum covered by
the equalizer.

FEATURES

* g adjustable equalizers on one octave
centre frequencies (independent for
each channel)

* 13dB boost or 13dB attenuation at

any centre frequency.

Full spectrum gain control for each

channel giving range of 14dB gain to

9dB attenuation.

Slide controls for a graphic repre-

sentation of the resulting response

curve,

* Equalization in or out.

COMPLETE KIT
INCLUDING WOODWORK

PLUS FREIGHT

$132.00

Active LC circuitry, all solid state.
Low noise, low distortion, negligible
insertion loss.

Other kits available send S.A.E. for
.price lists.

For further information contact: |

javcar

PTY. LTD.

405 Sussex St., Sydney 2000.
P.O. Box K39. Haymarket.
Telephone 211 5077.
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PTY. LTD.

STOCKIST OF Marantz

309 Victoria Road Gladesville 2111
Phone 89-3571

HD 77
Speakers

5220
Cassette

000000035 T T,

THIS SYSTEM AND

MANY OTHER MARANTZ
COMPONENTS AT
PRE-DEVALUATION PRICES.

COME AND SEE US FIRST
FOR THE BEST ADVICE IN
MARANTZ AND OTHER
HI-FI EQUIPMENT.

We open all day Saturday or

by appointment

YOU NEED
NEVER BUY
ANOTHER DRY
BATTERY

AR[H e

BATTERY ELIMINATORS
POWER
® PORTABLE RADIOS
@ CASSETTE PLAYERS
@ ELECTRONIC CALCULATORS
® FLUORESCENT LANTERNS
® ELECTRIC TOYS, ETC.
AT NEGLIBLE

Ps309 PLUGPACK
MULTI-VOLTAGE
AC ADAPTOR
Switched output for
6V, 7.5V & 9V
equipment at

300 mA DC.

Plugs directly into
power socket.
Double insulated for
maximum safety.
SEC approved.

PS393 KARPAK
Plugs into the
cigarette lighter
socket of the car.
Switch selector for
6V, 7.5V & 9V output
at 300 mA DC.
Solid state voltage
regulation ensures
top performance
from the equipment.
Negligible power
drain from the car
battery—even when
stationary.

SEE THEM AT YOUR LOCAL ELECTRICAL
OR HARDWARE STORES.

A+R SOANAR ELECTRONICS GROUP [PI™

SALES OFFICES VICTORIA: 89 0661
N.S.W.: 78 0281

Il
S@ANAR
GROUP

S. AUST.: 516981
QUEENSLAND: 525421
W. AUST.: 815500

30 Lexton Road,Box Hill,Vic.. 3128
Australia. Telex:32286.



The challenge of

A FEW YEARS AGO THERE WAS
one principal technique used in the
manufacture of logic circuits, namely
TTl or Transistor-Transistor Logic.
Devices using this technology have the
advantage of being able to switch very
quickly, but they are not suitable for
applications like electronic watches
where the logic circuits must consume
very little power and occupy the
minimum possible area on the silicon
chip.

The development of the Complemen-
tary Metal Oxide Semiconductor tech-
nology known as CMOS (or COS/MOS)
by RCA about 1970 provided devices
which  have an extremely high
component packing density on the
silicon chip and which operate at a very
low quiescent current. The complemen-
tary MOS field effect transistors used
in CMOS devices take appreciable
current only- for the time taken to
switch logic states. Silicon-on-sapphire
is a variation of the basic CMOS tech-
nology which offers relatively high
speeds of operation, but at the present
time such devices are expensive to
manufacture.

12L

Integrated injection logic or 12L now
provides serious competition to CMOS
circuits where minimum current and
high component packing density is
required. Devices using 12L circuitry can
be produced very economically and the
speed of operation rivals that of TTL.

1L

I2L is being used for mass prod-
uction of LS| ICs, but littie
has been said about the theory
behind this new technology.

In this article Brian Dance
explains how it works...

This new technology is being used by
some of the major semiconductor manu-
facturers for products ranging from
microprocessors to quartz-controlled
electronic watch devices. All 121 devices
are large scale integration LS| products

they contain a very large number of
components on a single silicon chip.

1L was developed quite separately
{in Europe) by Philips and IBM around
1972. It employs bipolar devices (that
1s, devices like conventional transistors
rather than FETS) in circuits which have
been derived from the early DCTL
(Direct Coupled Transistor Logic). It is
only quite recently that developments

=

gate 1

{

Fig.1 !

to other gates
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in the 2L production processes have
made this circuit technique economical-
ly attractive.

A DCTL circuit is shown in Fig. 1.
Three transistors are shown in each of
the three NOR gates with the output of
Gate 1 feeding one of the inputs of both
gates 2 and 3. Other connections, which
are not shown, are made to the other
inputs of the gates. Circuits of this type
were used in simple SSI (small scale
integration) devices, but suffered from
the disadvantage. that the current was
unequally divided among the transistors
in any one gate owing to minor
differences in  their base-emitter
voltages. In addition, the load resistor
had to be separated from the transistors
and this used up a considerable area of
the chip.

Note that in the circuit of Fig. 1
there are direct connections between
corresponding regions of the transistors:
all of the emitters are joined together,
whilst the two bases which are driven
from the collectors of gate 1 are
common. The current to these bases
passes through the load resistor of the
gate 1 circuit. In an 12L circuit, these
common electrodes share the same area
on the chip.

A cross section through an 121 gate
is shown in Fig. 2 and the circuit is
shown in Fig. 3. A single pnp transistor
is employed as a current source to
supply current to many transistor bases
without the use of a load resistor. The
whole of the emitter region is a

A
) )

gate 2
Vad
I >

SORC

gate 3

llH

u||»4
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The challenge of I°L

Table 1. A Comparison of TTL, CMOS and 12L
Typical Typical
Type of logic Packing density Quiescent Dissipation Logic
(Gates/mm?2) dissipation per gate at voltage
per gate 1 MHz swing
12L 140 to 220 5 nW 100 uW 0.7V
CMOS 70 — 80 5 nW 150 uW Varies with
supply
voltage
TTL 20 10 mW 10 mW 35V

common one beneath the surface
structure on the chip. This eliminates
the need for surface metallisation for
each separate ground connection. In
addition, the area required per transistor
is greatly reduced. 1BM initially used the
name Merged Transistor Logic (MTL)
instead of 12L..

It should be noted that the pnp
transistor is formed laterally along the
surface of the silicon chip. The other
component is a multi- coIIector npn
transistor characteristic of 12L devices.
However, this npn transistor is formed
vertically in the silicon. The n-type
epitaxial layer acts as the grounded
emitter of the npn transistor and also as
the grounded base of the lateral pnp
device. The p-type base of the multi-
collector transistor also serves as the
collector of the pnp device. Thus the
two devices do not exist as separate
structures.

Injection

The pnp transistor ‘injects’ current. into
the base of the multi-collector transistor
- hence the name Integrated Injection
Logic. Current from a current source

- —

lateral npn
npn base

pnp collector collector 1

pnp uml"er

{not shown in Fig. 3) passes to the
emitter of the pnp transistor and hence
to the collector. Switchiny of the logic
state occurs when this current is
switched to or from the base of the
multi-collector transistor.

If the input at the base of the multi-
collector transistor- is low (less than
about +0.7 V), this potential will be
inadequate to overcome the natural
forward junction potential of the npn
base-emitter junction and the npn
device will be non-conducting. The
injected current will flow out of the
input connection to the collector
of the previous circuit (not shown in
Fig. 3). The multi-collector tranststor
outputs will therefore rise to the ‘high’
logic level, this voltage being determined
by the collector circuitry.

If the input voltage now becomes
‘high’ (that is, over +0.75 V), the npn
transistor will be biased to saturation
and the output of the collector will be
‘low’. This low value can be. about
0.02 V. Thus the change of the logic
level is represented by a voltage swing
of around 0.7 V.

collector 2

i TS

77 N3 ) ~
\\ m < i / vertical npn
,é//i , %/Z‘ul n\t'y;\o' :ﬂ'n;t’u’,/////////'//;’;/"/"}/ l multi-collector

2 } . n* substrate’ ., .y

'
= -."v_ [T S T

Fig.2
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Power Supply

The positive power supply line of 121
circuits is connected only to the
emitters of the pnp injection transistors.
The base of these transistors is earthed,
so the 2L circuit as viewed from the
power supply line is effectively just a
forward-biased silicon diode. The total
power supply current is therefore the
sum of the currents fed to the injection
transistor emitters.

The voltage levels in 12L circuits can
be very low; indeed, such circuits can
operate from a supply of 0.85 V
upwards. The supply current per gate
can be very low {about 1 nA), but the
injected current can be increased in
value up to about 1 mA to permit
switching of the circuit: at a much
higher speed.

Although the 12l circuits can
operate at such low voltages, the input
and output circuits normally included in
the same package require a higher
supply voltage and their requirements
normally determine the operating
voltage of the whole device. A series
voltage-dropping resistor is used in the
power supply line of some 121 devices,
whilst other devices incorporates a
voltage regulator on the chip, to
eliminate the need for an external
resistor.

The use of an internal regulator
circuit also enables various injector
current levels to be obtained at
different points in the circuit so that
each part can operate at the minimum
power level for the switching speed
required by that particular part. For
example, the fast frequency dividing
circuits of a quartz controlled watch can
operate at a high injection current for
a satisfactory performance at 32 kHz,
whereas the following frequency
dividing circuits operating at a low
frequency can use lower injection
current levels. The increased cost of
fabricating such circuits may be well
worth while when current consumption
must be minimised.

In many applications a single dry cell
can be an ideal power source for 121
circuitry.

A guard ring of n+ material (shown
in Fig. 2) is required in 121 devices to
reduce cross-talk between adjacent
gates. However, this ring can touch the
base of the npn device and it occupies
little surface area.

Gates
12L gates can be made by *'wire-ORing’’
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injection current

input from
a collector
of-a previous
circuit

Fig.3

the isolated collector outputs as shown
in Fig. 4. Similarly NAND gates can be
made by using the multiple collector
outputs of the npn transistor connected
as shown in Fig. 5.

Input/Output Circuits

2L is almost always used in con-
junction with other circuitry. The
voltage change when an |12L circuit

switches is only about 0.7 V at current
levels which may be very low. If the
inputs and outputs of the I12L circuits
were brought out directly to external
connecting pins, any small stray noise
pulses or interference picked up by the
circuit would be likely to trigger the 121
circuitry, owing to its great sensitivity
to low amplitude pulses.

Buffer interfacing circuits are there-
fore used between the input and output
connections of a device and the 120
circuitry itself. A typical input buffer
which can accept TTL input pulses and
convert them into pulses suitable for the

Fig.5

"SI

injection
current

b

—

inJection
current

injection
current

input 1

injection
currgnt

1 coflector 1

2 collector 2 input 2

Fig.4

operation of an I2L circuit is shown, in
Fig. 6. The input buffer circuit used
with some of the older logic systems can
be even simpler.

An output buffer circuit which can
amplify the low voltage pulses from the
output of an 12L circuit and provide
enough current and voltage to drive a
TTL input is shown in Fig. 7.

Technology Comparison

An 121 gate can be made with what is
effectively a single component on a chip
area about one tenth of that required
for a normal three-component CMQS
gate. In addition, 12L is one of the most
economical technologies used in device
fabrication, since the number of
masking and diffusion operations on the
silicon slices are less than in most
comparable techniques.

One of the advantages of 12L
technology is that it is so very similar
to that of other standard linear and
Schottky TTL manufacturing processes

output
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that it is easy to fabricate other types of
component on the same chip. For
example, light emitting diode driver
circuits can be built on the same chip
as 121 circuitry; this enables a single
chip to be used to drive the display of
a watch or a calculator as well as to
carry out the required logic operatigns.
Operational  amplifiers,  oscillators,
voltage regulators, etc. can be fabricated
on chips containing 120 circuitry.

The CMOS process is essentially
suitable only for the production of
purely digital devices, although simple
devices such as transistors and diodes
can be fabricated on the chip. iIn
contrast, Schottky TTL devices can be
combined with [<L circuits on a single
chip to produce products which are
faster and which have higher component
densities than can be achieved in other
ways. The Texas Instruments SN74S201
and SN74S301 256 bit random access
memories are examples of such
products.

Fig.6

to input of
121 device
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trom12L

circuitry

Fig.7

The power consumption of I2L
circuits increases linearly with the
speed of operation required and in
practice you can use the minimum
injection current required for maximum
speed at which the circuits will ever
operate. CMOS circuits consume very
little power in the quiescent state, but
the power required increases with the
switching speed. Thus no circuit adjust-
ments or settings need be made if
minimum  power consumption s
important and the maximum operating
speed is always available. In other
words, CMOS circuits always consume
minimum power at low operating
speeds, but have a high speed capability
“on demand” whereas 12L circuits
must be adjusted for low power or
high speed or some intermediate value
of power consumption and speed.

I2L is faster than CMOS, whilst
Schottky-clamped 12L is even faster
still. The silicon-on-sapphire version of
CMOS is another way of obtaining
faster logic devices, but emitter coupled
logic (ECL) offers the highest speed at
the expense of ease of use.

The susceptibility of 12L devices to
noise pulses has already been mentioned.

CMOS devices require input pulses with
an amplitude of about half the supply
voltage used and are therefore very
resistant to spurious operation by stray
noise pulses. It is difficult to see how
future 12L can be fabricated without
input and output buffer circuitry be-
cause of the noise problem.

A comparison between the various
logic systems is given in Table 1.
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Applications

12L is employed in a wide range of
applications which require large scale
integration. It is unsuitable for making
devices with only a few gates, so it
seems most unlikely that simple 12L
logic devices will become available
(like those one meets using CMOS and
TTL technologies).

12L devices are expected to have a
wide range of applications in the com-
puter field. Although most of the
larger semiconductor manufacturers are
considering whether to become involved
in 12L device manufacture, a few (such
as Texas Instruments) are already pro-
ducing devices in quantity. The
SBPO400, for example, is Texas’ 4-bit
parallel binary processor element in
120, 121 computer and microprocessor
devices satisfy fairly high speed require-
ments, but they meet competition from
fast versions of CMOS and silicon-on-
sapphire devices.

12L technology is likely to be used
in many consumer applications where
its relatively low price is a vital factor.
ITT are already producing their
ITT7170 device in England for the
Sinclair “Black Watch” which is a very
economical product. The 7170 chip
incorporates over 2000 transistors on a
piece of silicon only 3 mm ny 3mm in
area. It is used in the first watch to
incorporate all of the circuitry on a
single chip, since 12L can offer the high
drive current for the LED display
(whereas CMOS devices must be used
with separate display-driver devices).
The frequency of the quartz-controlled
oscillator used in this watch is
32.678 kHz. Current consumption with-

out the display is 159 yA. The display
operates on demand and naturally
requires a greatly increased current
from the batteries to produce the
emitted light.

The Exar Company of California
also produce a watch using 121 logic.

Cameras

Another consumer field in which 12L
seems destined to play an important
part is in the electronic control of
camera shutter speeds. Conventional
electronic shutter devices consume a
current from the battery in the camera
whenever they are switched on, but
I2L devices can be operated on the
current from a photocell. Unfortunately
a battery is required in such cameras to
actually operate the shutter magnets,
but the time for which the battery
current is required is very small and
hence new cameras employing 12L
devices will have a much longer battery
life than other types.

One camera circuit is made by Micro
Components Corporation in Cranston,
Rhode Island, USA. The 12L circuit
operates as a light to frequency con-
verter to produce an output of 100 Hz
to 1 MHz, linearly related to the
intensity of the incident light. This
signal drives a ring oscillator made
from 121 transistors which determines
the shutter speed. The whole device is
mounted in a clear . plastic package
consuming some tens of nA. The
Matsushita Company of Japan are also
working in this field using 1<L.

Another consumer example of the
use of I2L, is the Motorola three-chip
logic synthesiser for digital tuning of car
radios. The devices can scan the band
and make the tuning lock the required
frequency.

Conclusion

In th end the challenge any new tech-
nology must meet if it is to be success-
ful is either (i) it must perform tasks
which competitive techniques cannot
accomplish or (ii) it must perform a
task more economically than other
technologies. 12L and do much that
can’t be done in other ways. However,
in certain applications, it can be very
cost effective. This criterion will deter-
mine in which applications it will be
employed in the future.
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Discovery of 12L

The discovery of 12L was quite a
story in itself. Horst H. Berger and
Siegfried K. Wiedmann of the |BM
Boeblingen Laboratory in Germany
reported on their MTL for 2L cir-
cuitry at the International Solid
State Conference in Philadelphia in
February 1972. However, the next
paper at the Conference was by
Cornelius M. Hart and Arie Slob of
Philips Research Laboratories of
Eindhoven, in which they disclosed
details of their 12L circuits.

The |BM workers produced their
circuit designs after a long, but
rational, effort. On the other hand,
the Philips workers evolved their
basic ideas within a few days in what
was essentially a flash of inspiration.
Within three months the Philips
Laboratories were producing large
scale 12L chips.

Hart and Slob saw 2L from the
physicist’s point of view in which
minority carriers from a p region

were injected into an npn device in
order to solve the problem of the
high current and large limiting re-
sistors required with conventional
bipolar logic. On the other hand,
Berger and Wiedmann saw their
circuits from the point of view of a
circuit designer in which the indiv-
idual devices on a chip were merged
together.

The Philips organisation produced
a pocket calculator using 12L tech-
nology as early as 1971. It contained
over 1000 gates in an area of4x4mm.
Even in the first I2L chips, the
elimination of the physically large
resistors and the thermal dissipation
in these resistors showed the main
advantages of /2L technology. Each
logical operation required about one
picojoule of energy; this may be
compared with the estimated value
of 0.2 picojoule required to operate
the logic cells (the “neurons”) of a
human brain.

13L

The symbol 13L is a trade mark used
by the Fairchild Company for their
Isoplanar Integrated Injection Logic
technology. It is employed in such
products as the Fairchild 9408
microprogram sequencer which con-
trols the order in which micro-
instructions are fetched from a
control memory having up to 1024
words; it is fully compatible with
TTL devices.

Applications

I12L devices are used in such applic-
ations as electronic games, frequency
synthesisers, microprocessors, high
speed calculators, computer inter-
faces, counters, timers, telephone
switching, tone generators, electronic
organs, remote control systems for
TV sets, analogue to digital con-
verters, digital voltmeters, vehicle
anti-skidding systems, fuel injection
control, etc. In Europe it can be used
in the "Teletext” and "'Viewdata'
decoders.

New from
Altec...

From the leader in Studio
Monitors ... the new stan-
dard for the discriminating
listener. All cabinets are
natural North American
hardwood veneers, hand-
rubbed and oiled. Two-way
and three-way systems.
Choice of grille colours on
selected models.

SPEAKER COMPONENTS MODEL ONE MODEL THREE
LOW FREQUENCY: 8’ bass driver 10°" bass driver
MiID FREQUENCY:

HIGH FREQUENCY: 4" trame cone 4" frame cone
driver danver

NOMINAL IMPEDANCE: 8 ohms 8 ohms

CROSSOVER FREQUENCY: 3000 Hz 1500 H2

ENCLOSURE TYPE: Sealed Vented

FREQUENCY RESPONSE: 50 Hz 10 20 kHz 50 Hz to 20 kHz

OPERATIONAL POWER

RANGE: 12 watts lo 75 watts,

10 warts 1o 100 warts

MODEL FIVE MODEL SEVEN MODEL NINE

12" bass driver 12" bass driver 12" bass driver
62" trame cone 671" frame cone
driver dnver

2each 4’ trame 4" frame cone 5" trame cone driver

cone drivers drtver

8 ohms 8 ohms 8 ohms

1500 H2 850 Hz. 8 kHz 800 Hz, 7 kHZ

Vented Vented Vented

45 Hz 10 20 kH2 45 Hz 10 20 kHz 40 Hz 10 20 kHz

12 walls 10 150 watts 15 watts to 200 walts 12 warts 1o 250 warts

Recommended for use with 30 watts conth 35 watts 45 watts ¢ 50 watts ct 60 watts ¢
amplifiers between these levels
FINISH: Hand-rubbed Hand-rubbed Hand-rubbed Hand-rubbed Hand-rubbed
oled oak oiled oak olled walnyt oiled wainut orled oak
GRILLE: Acousticaily trans-  Acoustically trans- Acoustically trans- Acousticatly trans- Acousticallytrans-
parent brown kmit parent black knit parent black knit parent foam pareni feam
1abnc mounted on fabric mounted on fabric mounted on mounted on remov-  mounted on remov-
removable lrame removable frame removabie frame able panet. Choice able panel. Choice
of black, brown. of black, brown,
Diue, or burnt orange  blue, or burnt arange
OIMENSIONS: 53.3cmHx29.2cm  60.9cmHx3t.8cm  64.8cmHK36.8cm  63.5cmHx40.6cm  67.3cm Hx 44.5¢m
Wx 26.4cm 0 Wx 29.2cm D Wx 30.5cm 0 Wx 35.9cm D Wx 38.1cm 0
WEIGHT: 10.4 4g 12kg 14.5 kg 20 kg 25.4kg

RON CGHAPMAN Hi-Fl

NEWCASTLE'S MAILORDER SPECIALIST, — 880 HUNTER STREET, NEWCASTLE 2302. PHONE: 69 2733.
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WESTERN SUBURBS NEWEST DEALER... WESTERN SUBURBS

it makes sense

| THE STORE WHERE OUR CUSTOMERS ARE NOT JUST ANOTHER

STOP PRESS

Since this advertisement was prepared early November, price rises resulting from devaluation have been
passed on by our suppliers on varyingbases. Some rises were Immediate, while others were to be effective as
new stocks were delivered. Our policy, since devaluation, has been to retalin prices at old levels until we are
actually charged higher prices for new stock. TIME DID NOT PERMIT ANY RISES TO BE INCORPOR-
7%l $70 ATED IN THIS AD AND IN MANY INSTANCES, PRICES WILL BE INCORRECT. We trust you will
100 $100 understand our predicament, and bear in mind that rises of up to 25% have taken place.
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DISCOUNTS —
This page only over
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Most data sheets, techni-
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BZX70C15  $1.25
C122€
IN751A
IN752A

Terms: Non-account cus-
tomers cash, cheque,
postal order or Bankcard.

cal Info 30c photocopy or
do It yourself on our
coin-op machine 10c.

DON’T FORGET - SUFFI-
CIENT P/P AT LEAST 50c
BALANCE REFUNDED

IN753A

CHEAP BARGAIN COMPONENTS CAN FINISH UP VERY EXPENSIVE

First quality components and equipment from: AWA, Amidon, Elcoma, LT.T, Motorpla, National, RCA, Solid State,
Signetics, Texas and others. Prices subject o change without notice. All offers genuine. Stocks subject to continued
availability. All goods new to manufacturers specs. and guarantee. No rubbish, untested orunmarked devices. E.& O.E.
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DOLLAR — BUT WELCOME FRIENDS. FIND OUT FOR YOURSELF

o Cut out or photocopy

‘bm ial n) ted C.0.D. Welcome.
for tcr:deosaz:. L - o MA'L ORDER

PUBLICATIONS
BOXES — CASES T —— P.O. BOX 33, PENDLE HILL, NSW 2145

Simple Projects...... r
METAL Top Projects ...........
108 x 108 x 50 $2.50 Audio Projects

216§( 188 x 50 $3.75
PLASTI

v

slmcl sss x 130 x 70 $3.95 | Vol Il
ECAST N AL

95 x 120 x 55 $6.45 uﬂ?%t

DELUXE

160 x 165 x 70 $5.90

(ALLOW $1 P/P PER BOX)

Linear Applies
LEDS AND DISPLAYS Transducers.

Phae
SLS023  RED 28 e

SL5253 GREEN .80
SL5353 AMBER 1.30 !
NSN7T1 RL  C/Anode 2.95 TEXAS

NSN74 RL  c/Cathode 2.95 Low Power Schotiky ..
FND357 350 T.T.L. MS1.. -

Linear and Interace. ..

— Orto Electromics Data
ELECTROS — AXIAL Sl R

47/83V 22 220/35V . Supplement TTL Data.

Transistor and Diode ........... ........84.
INSTANT COMPONENT SERVICE

Stock Catalogue ..... .8
SIGNETIC

1976 Data Manua¥Notes ...
Microprocessor Intro . .................... $1.90

BREADBOARDS

Min IC $6.75  SK10 $29.90
SK 50 $18.95  Ministrip $1.90

TRIO

1 g TOTAL __

10025V ! . 10 MHz dual trace CS1562.......... A

100/63V ] 4700/35v 2. 15 MHz dual trace CS1560A 3 LESS DISCOUNT __ L_

100/350 . 1000/63UR 2. 30 MHz dual trace CS1570 X e

22018V ! 2500/63UR . 5 MHz 75 mm C013030 1 NET _

220/25V : 10000/40UR  6.00 SG402 RF SIG GEN ... . 1 e
AG202A CR DSC ) . I POST/PACK

TEST GEAR VT 108 voit-ohm meter .......... ... $92.00 _—_—

DL 703 digital multimeter -t 3 TOTAL $

i AG203 CR DSC : .. $182, e e s
Leader qual'ty test Plus more ask for TRIO catalogue.

9ear. Szll(u:bl)?npg;cre?l:lasitl:eesl;; 10 rcelm CH EQ u E/ BA N K CA BD
3,;;0‘??“ to approved customers for sales over BAN KcARD = M Al L ORDER

VALVES If you wish, the full amount may be debited to your

WE STOCK VALVES AT Bankcard Account. Your signature below is author-

CERFETITIVE Pices: ity for us to issue a Bankcard sales voucher for the

PC BOARD amount of the purchase (incl P/P) and an acknow-

100 X 75 SS tedgement that the sales voucher, if endorsed

PLUS OTCHHEE%S PLEAS 150 x 100 SS... 1 MAIL ORDER may be treated as having been duly
K

200 x 75 SS R signed by you.
150 x 150 SS... e
TRANSFORMERS 200 x 150 SS... Bankcard NO. 496

300 x 100 DS... 3 L

ASR 2155A ... . .. 6.95 Expiry Date ... ... 1 .. e
FERG PL12/5VA. . .. 615 | 300x300DS.. 5. piry Date / /
FEES glﬁgéss-w/zow\ """ e VEROBOARD Cardholder signature

EEES §F38/93 11 T ) M| e 1.50 Dater. s s /e e ot e s e
L30/5VA : 150 x 120... 2.
PLUS MORE ASK FOR 455 ; 120... . Your Cardholder copy of the Bankcard Sales Vou-

LISTING 455 x 180........................ 7.50 cher will be included with the goods despatched.

ELECTRONIC ENTHUSIASTS EMPORIUM

Shops 2 & 3, Post Office Arcade, 7-10 Joyce St, Pendie Hill. Mail: ®.0. Box 33, Pendle Hill, 2145 (don’t forget P/P)
636-6222. Mon, Tues, Weds 8.30-5.30, Thurs 8.30-7.30, Fri 8.30-6.00, Sat 8.00-12.30. Plenty of parking at rear.




ELECTROCRAFT PTY.LTD.

Distributors of Belling Lee, Channel Master, Ecraft, Hills, HI.Q, Lab Gear, Kingray, Matchmaster. Largest Television

range of aerial equipment in Sydney

106A Hampden Rd.
Artarmon, 2064
Phone411-2989

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES
WHOLESALE, TRADE AND RETAIL SUPPLIED.

ECRAFT Price 2(7) MHz high quality transceivers. Range up to
20 miles, 5 watts output. Switched PA suitable
Neosid Balun 75/300 uncased $0.65 3 . 3
O.SA.B Outside aerial balun (water proof) 381 for 'dash mounting. Model G.M.E. 275 6 Ch’s
6 S%G" Balun Fly Lead 3.65 (Post Office Approved) $156.00
P Plug and Terminal Balun 2.53 '
2.75.7/S 2-way 75 ohm Translormer Splitter 6.74 Model G.M.E. C555 23 Ch’s $1 63.00
3.75.T/S 3-way 75 ohm Transtormer Splitter 8.41
4.75.7/8 4-way 75 ohm Transtormer Splitter 8.94
6.75.T/S 5way 7Schm Transtormer Splitter 12.66
2.3T 2-way 300 ohm Splitter box 4.48 HILLS THE NEW TELRAY RANGE— LAB GEAR AMPLIFIERS
3.37 2-way 300 ohm Splitter box ? 86 All Australta V.H.F’ Channels & F M VHF Price
4.3T 2-way 300 ohm Splitter box 12
Adjustable Low Band Attenuator Ch 2 5.33 g:! ;t; :g;g; g‘:ﬂsg‘:a‘,d/zoidzao 'Ggohm s;g ;g
107" diameter degaussing coil 24.00 | ge T3 $35.97 CM 6034 /DA 4 outlets 8 dB each 54.90
Coaxial Plugs 46c’ 1tel T4 $43.67 CM 6036/DA VHF 30dB UHF
All Types of Coaxial Cable In Stock 2848 84.63
from 3yOC Per Yard. ' ';(;%s ;:ERIALS $56.26 Televerta (VHF 10 UHF
TELEVISION AERIALS FOR COLOUR CA16  Phased Array $44.36 i s
Extra Gain Lift elsfor CA16  $ 5.01 KINGRAY AMPLIFIERS Bries
gHé\NNECLM‘:STSEGR ™ o Bel 215 $24.42 D15/500 m/vV $48.80
el Colour Crossfire 361 $43. D30/500 m/V
13el Colour Crosstire 36144 $54.69 HICESSESBLIPIERS x 0407600 m/V S 4
17el Colour Crossfire 36134 $68.17 B 2 o b {4 D12/1500 m/V J9.39
21el Colour Crosstire 3612A $78.54 3 ; 1 ) 5
2461 Colour Crossfire 36174 $99.84 ;ﬁs'*:’;r:S Mast Head, 2008 gairr K Sy e ioad 3007 Siohm 64.63
28el Super Crossfire 3617A 125.7
Super Coloray the 3111 Ghost Killing 5.73 MH 1 3?)(())00:/:“ Head 20d8 P
Aenal $41.98 gain $54,
2el Smali Coloray 3110 $27.96 FM AERIALS TELRSELIFE S 1 CDE AR.22 Rotator $79.00
. 20ft | 189 steet in $19.30 S i
HILLS E.F.C. RANGE 75 ohm miLs 35 353 $12:38 | 30n |10nscwens | 53081 o it Al iy 4
. ! i 40t |mustbe guved | 42 00 Bearing for heavier rigs $115.56
EF.C 175 ohm $31.43 Hills 3EL FM3 $18.27
EF C 2 75 ohm $21.70 HIQ 4EL $18.75 | Sou 84.42
€FC 3/24 75 ohm $60.64 HI.Q  Gutter clip 2{3‘%8 ALL TYPES OF HARDWARE IN STOCK
E.F.C 4724 75 ohm $76.30 ppichmmaster, G 2FM 219 Wall Brackets, Chimney Mounts, J Brackets, Guy
Austenna  FM3F $21.95 Rings & Guy Wire. Masts from 8 to 50t

Some waveform

‘economics’

If you need to generate
Oor measure waves,
consider the economics
of these instruments

in meeting your needs.

MEASURE

Oscilloscope.
20MHz.

Dual Trace.
10mV—-50V/cm
(Cascaded,
1mV/egm)

Model bwd539C

0C-8Mn;  OSLNLOSCOME .

Function Generator.
Twelve waveforms.
0.02Hz—-2MHz

5082 output impedance
Model bwd 160A

—— o
= | EEUE | ]

Py

A B
-8 =5 @,

Oscilloscope,
6MHz Single Trace.
10mV-50V/cm.
Model bwd504

BWD

ELECTRONICS
PTY LTD.

VIC.:  Miies Street, Mulgrave, 3170.
Telephone 561 2888,

N.S.W.: 182-186 Blues Point Road, North Sydney, 2060.

Telephone 929 7452,

‘WAVEMAKER'’
Generator, modulator,
multiplier, sweep.-
20Hz—50kHz.

Model bwd170

QLD.: Warburton Franki (Brisbane) Pty. Ltd.,
13 Chester St., Fortitude Valley, 4006,
Telephone $2 7255.
SvAL: A.J. Ferguson {Adelaide) P1y. Ltd.,
44 Prospect Road, Prospegt, 5082.
Telephone 269 1244,
W.A.: Cairns Instrument Services,
32 Wickham Street, East Perth, 6000
Telephone 25 3144,
TAS.: Associated Agencies Pty. Ltd.,
25 Barrack Street, Hobart, 7000.
Telephone 23 1843.

26

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1977




Metal glaze (cermet)

resistors, wirewound and
miscellaneous special types

Roger Harrison’s series on components continues this month t?y looking-at those
types he hasn’t covered so far — cermet, wirewound, and special types.

THESE RESISTORS ARE MADE BY
fusing a suspension of metal and glass
particles to a ceramic rod at tempera-
tures between 7500C and 930°C. This
forms a thick resistive film, fused with
the surface of the- ceramic former,
resulting in a resistance element that is
virtually impervious to environmental
extremes of moisture, temperature,
shock and vibration.

The fusion of the metal resistive
material and the ceramic rod gives rise
to ‘the common npame ‘CERMET’
resistor (usually pronounced Kermet,
as in the famous frog from Sesame
Street).

The constructibn of cermet resistors
is generally the same as for film resist-
ors: the desired resistance is -obtained
by spiralling the resistive element.

Owing to the high firing temperatures,
these resistors may be rated for higher
temperatures and loads than similar
sized film resistors. Conduction of heat
away from the resistance element is
superior, owing to the better thermal
contact possible between the resist-
ance element on the rod and the metal
end-caps. Body temperature rise is lower
than for comparably-sized resistors of
other types having similar ratings. As a

PER CENT RATECD POWECR

W 60 70 Bu 100 120
AMBIENT TEMPERATURE IN®C

140 140 160

Fig. 1. Derating curve for most common metal
blaze resistors - common to the majority of
film resistors.

Proportion of
Rated Dissipation %

result of these characteristics, cermet
tesistors are generally smaller than other
resistors of the same rating. In fact, IRH
Australia makes a miniature 0.5 W type
(type GLP) only 5.5 mm long and 2 mm
diameter!

The temperature coefficient of
cermet resistors is generally compar-
able with most metal-film and metal-
oxide resistors, common types having a
TC of £ 100 ppm/OC. Some types
exhibit a TC of +50 ppm/OC and may
be as low as 25 ppm/OC. This charac-
teristic shows little variation with the
value of the resistor.

Noise level for these resistors. is
generally higher than for other types,
typically ranging from 0.4 uV/V to
1.0 uV/V, which is worse than other
types but far below the level of carbon
composition resistors. This level of noise
is rarely a problem.

The voltage coefficient is generally
better than 100 ppm/V, similar to most
other film resistors and is not a conside-
ration in the majority of applications.
Generally, the voltage coefficient is only
a consideration with carbon composi-
tion resistors.

As the construction of cermet
resistors is similar to the other types of

100 - " 100
«

751 ¥ so
| e

50} g [

T w0

25 {1
| g

gl ik S

a0 60 80 100 120 140 155

Ambient Temperature °C

Fig. 2. Derating curve for miniature 0.5 W
cermet resistor, type GLP, also applicable to
some other manufacturers.
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film resistors they have similar
frequency characteristics. Values below
10k show little variation in value well
into the UHF region.

Cermet resistors have excellent
stability owing to body temperature
being low for the amount of power dis-
sipated. Figures of 0.5 — 1.0% are
common. Generally, cermet resistors are
manufactured in standard tolerances of
+ 2% and t 5%. Tolerances of +1% are
available on special order.

Like the common types of metal film
resistors, metal glaze or cermet resistors
have a hotspot or zero load temperature
rating between 1500C and 1600C. They
are derated linearly from 700C as is
standard with ofher film resistors. The
derating ‘curve for common types of
cermet resistors is given in Figure 1.
The miniature 0.5 W type (GLP), and
some similar types by other manufac-
turers, have a hotspot temperature of
1650C, in common with various styles
of metal film resistors and are derated
according to the curve in Figure 2.
Some styles have a dual rating. These
are derated linearly from full power at
700C to half power at 1258°C, and
then from there to 160°C, the hotspot
temperature. The curve for these types
is given in Figure 3.

|

1=F
|
[
——7
|
_T_T
|

i I 1
“«0 & 0

B8O 100 120 190 160
25

AMBIENT TEMPERATURE IN DEGREES CENTIGRADE

Fig. 3. Derating curve for dual-rated styles
of cermet resistors.
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Metal glaze (cermet) resistors

TABLE 4. General Characteristics of Metal Glaze {Cermet) Resistors

Rated Max. Max. Critical Typical Typical
Wattage Working Operating Resistance Sizes Resistance
@ Volitage Temp. Length  Diameter Ranges
70°C
0.125 W (@125°C) 250 vV 160°C 0.36 M 64mm 23 mm 1082 - 301 k
0.25 W 250 V 1600C 0.36 M 6.4mm 23 mm 1082 - 301k
033w 350 V 150°C 0.12M 10mm 3 mm 1082 — 270k
0.5 wW* 250 V 156°C 0.36 M 55mm 2mm 2.2§0 — 470k
osw 250 vV 150°C 036 M 6.4mm 23 mm 6.22—-1M™
05w 500 V 1500 82 k 14.3 mm 5.7 mm 10§2- 270 k
*IRC type GLP — see text, miniature 0.5 W resistor.
(1) Wattage fating assumes voltage limit not exceeded.
(2) Max. Working Voltage assumes wattage rating not exceeded.
(3) Max. Operating Temperature is equal to hot-spot temperature.
(4) Sizes given are body sizes for axial-lead types.

Cermet resistors are generally avail rating is different for similar resistors endcap  high temperature soldered

able in ratings from 0.1 W to 0.6 W, and
some less common types up to 5 W.
Cost is comparable to most types of
film resistors which makes them very
attractive where ‘their small size and
high power rating is required or in
applications where they are likely to
experience moisture and temperature
extremes, etc. Trimpots are manufac-
tured having cermet resistance elements
to take advantage of the ruggedness and
resistance to environmental extremes
that this type of element offers. The
general characteristics of metal glaze or
cermet resistors are illustrated in Table
4,

Wirewound Resistors

These resistors are made by winding a
length of resistance wire on a bobbin
{usually of ceramic or fibreglass), the
ends being anchored to termination on
the--ends of the bobbin. Bobbins are
usually cylindrical-shaped or flat. The
bobbin and element are generally en-
capsulated in an impervious coat of
vitreous enamel — some styles have the
whole bobbin encapsulated in a square
ceramic boat, having either axial or
radial leads. These are generally the
lower power types, up to 20 W.

There are two .general types of
coating applied to wirewound resistors.
One is called Pyrosil D-Coat and consists
of a combination of silicone resins and
refactory material (which prevents
oxidation) of the wire element) and is
designed for high temperature
operation. It is capable of withstanding
temperatures corresponding to five
times rated load. The other encapsula-
tion material is known as Tropical
C-Coat, another silicone compound and
is designed to protect the element under
extreme environmental  conditions
(particularly humidity). The power

28

coated with different coatings. Resistors
coated with tropical C-Coat can only
operate at half the power of similar
resistors encapsulated with Pyrosil
D-Coat.

Terminations for wirewound resistors
come in a wide variety of styles. The
smaller, low power, types (particular the
completely encapsulated types) often

Fig. 5. Typlcal flat and cylindrical style
wirewound resistors.

have radial or axial leads and sometimes
terminal lugs. High power types may
have ferrules on each end — and are
plugged into large clips; alternatively
they may have terminal lugs, Edison
screw threads or flying leads.

The resistance element usually
consists of nickel — chromium alloy
wire (nichrome). Precision wirewound

connection between end cap
and wire

resistance \

winding vitreous ename/
coating

tinned /
lead .

ceramic former

Fig. 4. Typical construction of small, cylindrical
style wirewound resistor.

resistors are usually wound with Eureka
wire,

Very high power types and some
very low resistance types are sometimes
wound with flat-tape element instead of
wire. It is usually wound edge-on to the
bobbin to improve heat dissipation from
the element.

Wirewound resistors are made in

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1977
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wound resistors.

wattage ratings to 250 W, commonly,
and up to 1 kW or more for special
applications. There are three basic cons-
truction styles: cylindrical, flat and en-
capsulated ceramic-boat style. The first
two are also available as adjustable
resistors, having portion of the element
exposed and a moveable terminal in
contact with it.

Wirewound resistors can have
excellent temperature characteristics —
as low as 5 ppm/OC, but generally less
than 200 ppm/OC for the common
types.

These resistors exhibit good stability,

having stabilities better than 0.05%.
Common types are available in toler-
ances of 5% and * 10% depending on
construction style. Tolerance down to
1% can be obtained in precision types.

The noise level and voltage co-
efficient of wirewound resistors is
negligible.

Owing to their construction, wire-
wound resistors are quite inductive and
are generally only useful at low fre-
quencies. Their inherent inductance can
be decreased with special winding
techniques — occasionally found in
precision resistors, but as most wire-

used in dc and/or low-frequency circuits
where their high power rating is re-
quired, this does not present much of a
problem.

Wirewound resistors may be operated
at temperatures up to 350°C but most
common types have a maximum oper-
ating temperature (ambient + temper-
ature rise due to power dissipation) of
290-300°C for Pyrosil D-Coat types and
190-200°C for Tropical C-Coat types.
Temperature rise and power derating
curves for the common cylindrical and
flat style resistors are given in Figure 6.
The power ratings are based on the

usually better than 2%, precision types wound resistors are predominantly ability of the resistor to give long
AVERAGE TEMPERATURE RISE vs DERATING CURVE FOR AMBIENT
LOAD CURVE AT 25° C. AMBIENT TEMPERATURES ABDVE 25° C.
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Fig. 7. Temperature rise and power derating curves for encapsulated {ceramic boat) style wirewound resistors.
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I UNIT |
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2 UNITS: APPROX
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4 UNITS:
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4
-2
Sl
APPROX. /
-
-2

S UNITS:

7,
APPROX 2 uy)

-
e

SPACER
{ ;6' long)

% _ MOUNTING
PANEL

’}b WHIT or 28A SCREW
{LENGTH AS REQUIRED}

{NOT SUPPLIED)

% REDUCTION IN RATING
Kind of ‘“Stack” When No. of Unlits Stacked Is
Mounting Employed
2 3 4
Resistors Stack-Mounted
on a Horizontal Panel 25% 45% 60%
Reduce Rating by:
Resistors Stack-Mounted
on a Vertical Panel 18% 30% 35%
Reduce Rating by:

Fig. 8. Recommended method of stacking the flat style of wirewound resistors and the necessary
power derating. No more than four resistors should be in a stack.

service at full rated load up to the
nominated ambient temperature.
For higher ambient temperatures, the
resistors are derated according to the
curve shown. The full rated load is
based on a temperature rise of 250°C
from ambient of 40°C for Pyrosil
D-Coat and a rise of 150°C from the
same ambient for Tropical C-Coat. For
the encapsulated lower power varieties,
typical temperature rise and derating
curves are given in Figure 7. These have
a maximum recommended operating
temperature of 150°C.

Care must be taken in the mounting
of wirewound resistors to prevent the
high operating temperature affecting
surrounding components. The cylindri-
cal types usually have a hole through
the middle through which heat may
escape by convection. Mounting these
vertically where possible is recom-
mended to keep their operating temper-
ature down. The flat style are mounted
using formed ‘leaves’ which fit into the
ends of the former (see Figure 5) —
which is hollow, these conducting heat
away through the mounting bolts. They
are designed for either vertical or
horizontal mounting, either singly or
in stacks. This style is most suited to
applications requiring a high power
resistor to be mounted in a limited
space. Recommended stacking arrange-
ments are illustrated in Figure 8. When
stacked, each resistor affects the
temperature of the adjoining resistor(s).
To limit the temperature rise of the
hottest unit it is necessary to limit the
power applied to each resistor (depend-
ing on the number of resistors in the
stack) according to the percentages
shown in the table in Figure 8.

It is a wise precaution with the axial
or radial-lead types to mount them so
that théy are clear of any other com-
ponents, chassis, pc board, etc by at
least their diameter or width, to provide
sufficient ventilation and to prevent
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damage to other components.
Wirewound resistors fail occasionally.
This may be due to one of the following
reasons. In high value types, the resist-
ance wire is very thin. The slightest
blemish creates a weak point which may
eventually cause the wire to break. In
the coated types, expansion differences
between the ceramic bobbin and the
enamel coating may cause cracking of
either the coating or the bobbin allow-
ing moisture to penetrate and attack

the resistance wire. The wire may
corrode under constant dc load con-
ditions due to chemical action in the
enamel coating of the component. This
latter problem is rare.

Precision wirewound resistors are
wound on special bobbins, generally
using Manganin wire, and encapsulated
or covered in an insulating coating.
They are sometimes epoxy-moulded.
Other styles are hermetically sealed in a
ceramic container. Wire leads or solder

TABLE 5. General characteristics of Wirewound Resistors.
Rated Typical Typical Resistance Ranges
Wattage Sizes
(D-Coat) {Overall) Fixed Type Adjustable Type (max.)
CYLINDRICAL STYLE
(to 409C) Length Diameter
5W 23 mm 10.3 mm 05825k
1n0ow 44.5 mm 10.3 mm 0758 - 12k
20W 50.8 mm 16.7 mm 1.0 -25k 5k
25 W 63.5 mm 16.7 mm 1.0 -30k 6k
30w 76.2 mm 16.7 mm 1.568— 40k 7.5k
40w 89 mm 23 mm 32 - 60k 12.5 k
50 W 114.3 mm 23 mm 3 - 88k 20 k
75 W 165 mm 23 mm 52130k 25 k
50 W 81 mm 33.3 mm 48— 80k 16 k
65 W 114.3 mm 33.3 mm 48— 120k 225k
100 W 165 mm 33.3 mm 5 §2 — 200 k 37k
150 W 216 mm 33.3 mm 5§2— 270k 51k
200 W 267 mm 33.3mm 58— 340k 62 k
FLAT STYLE (width = 14 mm, Mounting Height = 12.7 mm)
(to 40°C) Length Mounting
Holes (D to @)
20W 31.8 mm 50.8 mm 058 - 10k -
0w 50.8 mm 70 mm 058 - 25k 6 k
50 W 89 mm 108 mm 1.5 §0 - 50 k 13 k
65 W 121 mm 140 mm 208 - 20k 19 k
75 W 153 mm 172 mm 258 — 100 k 25 k
ENCAPSULATED STYLE
(to 409C) Length Width Height Inductance (typical)
5W 222mm 9.5mm 8.7mm 05 -—4.7k 5.1 uH @ 900 §2; 20 uH @ 3.3 k
TW 353mm 9.5mm 87mm 1.0-12k S8uUH @ 2.4 k;33 UH @ 9 k
10w 476 mm 9.5mm 1.0-— 20k 1I3uH @ 3.9k;56 uUH @ 15 k
{to 25°C)
15 W 476 mm 12.7 mm 12.7 mm 1.0 — 20 k 13UH @ 3.9k; 56 uH @ 15 k
20W 63.5mm12.7mm 12.7mm 1.0 -4.7k
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lugs are used as terminations. Precision
wirewound resistors are not generally
designed to dissipate power. Power
types are available however, generally
consisting of a conventionally con-
structed wirewound tesistor wound to
a tight tolerance or selected, and
mounted in an extruded aluminium
case. This assists heatsinking, allowing
precision resistors to be rated up to
powers of 200 W.

The general characteristics of .the
three basic styles of wirewound resistor
are illustrated in Table 5. Typical in-
ductance values for the lower power,
encapsulated styles are also given for
low and high values.

Miscellaneous Special Types

Special applications call for resistors
having particular characteristics. Special
resistors are manufactured, taking ad-
vantage of certain properties of differ-
ent materials or construction techniques,
to meet the requirements of applica-
tions outside those normally found with
ordinary resistors.

High voltage circuitry requires resist-
ors having very high maximum working
voltages (up to 50 kV in some cases).
RF applications require resistors that
substantially maintain their dc value up
to quite high frequencies as well as
being able to dissipate considerable
power. Various special resistors having
controlled noh-linear temperature or
voltage characteristics are also useful in
a variety of circuit applications.

High Voltage Resistors

High voltage resistors generally have
higher values than the normal range of
resistor types. Values up to 1013 ohms
are available.

They are constructed of a carbon-
composition film applied in helical
form to a ceramic tube, resulting in a
long conducting path. The element may
be mounted in an evacuated glass
envelope or coated in a special varnish.
The helical element provides a uniform
pitch allowing a uniform voltage
gradient between turns throughout the
length of the resistor.

They find application in voltage-
multiplier probes, high voltage bleeders,
CRT circuits, photocell cicuits,
ionization equipment etc. They can be
obtained in voltage ratings up to 50 kV
and wattage ratings from 2 W to 100 W.

Ferrule, terminal lugs and wire lead
terminations are available depending on
style and application.

Typical temperature coefficients
range between 50 ppm/°C and

10
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Fig 9. Power derating curve for high voltage
and high frequency resistors.

700 ppm/©C for low: resistance values
and high resistance values respectively.

High voltage resistors generally have
a hotspot temperature of 100°C al-
though this is much greater for forced-
air cooled and oil-cooled types occasion-
ally encountered. Those operated in
free air are derated from 25°C as
indicated in Figure 9. Note that it is
non-linear.

These resistors are available in values
ranging from 2k5 to 105M generally,
higher values by special order.

Dimensions depend on wattage rating
and intended application.

High Frequency Resistors

These resistors have a specially designed
resistance film which provides optimum
performance on all desired character-
istics while operating up to quite high
frequencies. The cross-sectional are of
the resistive element is kept small (less
than 0.3 mml) to assure low inherent
capacitance and freedom from skin
effect. The resistance element s
generally not spiralled in order to
reduce inductance effects.

Terminal bands of colloidal silver are
deposited over the ends of the resistive
element, forming a permanent, low-
resistance contact. Axial-lead, terminal
lug or ferrule terminations are attached
to the silver bands, as required. A
protective coating encapsulates the
entire resistive film.

These resistors maintain their value
well "into the UHF region, mounting
usually limiting its performance. Values
up to 300 ohms vary less than 20% from
their nominal dc value up to 400 MHz.
Values up to 3k3 vary less than 20% up
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to 200 MHz. The nominal value de-
creases with frequency.

These resistors find extensive applic-
ation as RF dummy loads, antenna
terminating resistors etc, and in radar
pulse equipment. They are available in
wattage ratings up to 100 W and as low
as 1 W, values from 20 ohms to 130 M
(useful at low frequencies to 100 kHz)
and voltage ratings to about 10kV.
They are derated from 25°C in free air,
as per Figure 9, and have a hotspot
temperature of 100°C — more if forced-
air cooled or oil cooled.

Thermistors

Thermistors belong to a group of
resistors made from semiconductor
materials and are thermally sensitive,
having a controlled temperature co-
efficient that may be positive (PTC
thermistors) or negative (NTC
thermistors).

Thermistors are widely used for
temperature measurement and control,
temperature stabilisation, current surge
suppression, and a wide variety of other
applications. They are non-reactive and
non-polarised and are therefore suitable
for use in either ac or dc circuits.

The resistive element consists of
barium titanate in PTC thermistors and
various metal oxides in NTC thermistors.
The compounds are sintered into
special shapes, depending on the re-
quired application. They are formed
into small elements in a variety of
shapes -- generally discs, rods, blocks or
tubes. They may be encapsulated simply
with a varnish or epoxy or inside a glass
or metal tube. Some types are not
encapsulated at all.

PTC thermistors are available in two
basic characteristics. The ‘A’ character-
istic type exhibits linear change of
logarithmic resistance values against
temperature. The ‘B’ characteristic
exhibits abrupt increase of resistance
when the temperature increases above a
specified value, showing only small
change in resistance below this
temperature.

Some typical PTC thermistors are
illustrated in Figure 10. Individual
characteristics are best obtained from
manufacturers’ literature.

NTC thermistors are available cover-
ing a wide range of values and temper-
ature ranges. They are available as two
basic types — directly heated and
indirectly heated. The directly heated
types consist simply of the NTC
element with two leads (see Figure 11).
Some types have a metal or glass header
surrounding the element. A typical
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type, made as a water temperature
sensor, is also illustrated in Figure 11.
Indirectly-heated types consist of an
NTC element integrally mounted with a
heater.

Volitage Dependent Resistors

These resistors are generally known as
‘Varistors’ and are another type of
semiconductor resistor, They are
principally used as voltage surge sup-
pressors, some types being used in
voltage stabiliser applications.

The element generally consists of a
sintered ceramic material, the most
common types zinc oxide as the main
ingredient. Other types employ ele-
ments containing titanate ceramic
(sometimes knawn as ‘variatite’) or
silicon carbide ‘(SiC varistors). The
common types are often referred to
as ZNR varistors from Zinc Oxide
Nonlinear Resistor.

Current

-

Voltage

Fig 12. Varistor voltage-current
characteristics.

The general characteristics of
varistors is illustrated in Figure 12. They
are available in a wide variety of encap-
sulations, some are illustrated in
Figure 13. They are often found as
‘spike’ suppressors in solid state TV
sets, as back-emf suppressors across
relays, and in rectifier circuits protect-
ing rectifiers from voltage surges.
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Fig. 10. Typical PTC thermistors (actual size).
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Fig. 11. Typical NTC thermistors. NTC element as automotive water temper-

ature sensor,
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Fig. 13. Various types of varistor
encapsulations for different applications.
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CALCULATOR

l AN MS ' IB s 3
Famous names, some with memories, 3w

programs, etc, all desk modzls 240V STEREOD
] oper, may be repairable or suit cabinet KIT
for minicomputer etc. Useful and re- d
coverable parts eg. power supplies, z i o -

displays, keyboards etc. Priced at Great idea for beginners. ldeal kiddies

stereo, add only speakers. Dual 3W out-

STEEND, 000 WIRH, SIE0. put (LM380 IC’s), vol, bass treble with

Canon model with 12 digit rotary BSR turntable, mains operation.
electrostatic printer, large multi-volt $24.98 Cover extra. $8.50 J
power supply, PC board rack, key-

board, displays, plenty of room in WATCH FOR NEXT MONTHS

"SUPA" SPECIALS

322 MDTOR SPEED CONTRDLKIT. Suits most electnc motors. 240V

modern cabinet for minicomputer. Value

at $80.00 each. (8 only). BIRTHDAY BARGAINS

750w max. $4.50
323 TRANSISTOR RADIO REPAIR KIT. Gang, speakes, semis, caps VORTEX Stereo Cassette Deck
pots etc, $4.50 mechanism with tape eject facility and
324§ 25&»3 SHARP TV TUBE. New, ideal servipemen, experimen- resettabie counter. Easily operated by
ters. $5.95

5 push-button (piano key) controls, &
includes high quality "ALPS’’ record
ing/play back head & erase head. Tape
speed 4,75c¢m/sec. Complete with wir-
ing diagram, etc. PC record/play 8 pole
switch, $3.90, EA 74C9 record/play
pre-amp PCB, $4. Playback only kit

LAST incl. PCB etc, $7.50. Transtor t
nel. etc, $7.50. Transformer to
FEW A VA/L suit above, $11.50.

V\;e;:e RELAY‘MANIA Over 12,000 to be

cleared at bargain prices.

BIG DISCOUNTS FOR QUANTITY BUYERS.

199 600V 25A SILICON RECTIFIERS. international Rectifier. 10 for
$6.50, 25 for $15.00 ea. .75

205 VHF Trans. TV TUNER. Miniature Sharp, 12 channels, 9 with
biscuits, new, 2 tor $11.00. $6.00 ea.

202 50 ASST. SEMIS. Top grade, tested OK, 15 IC’s, 15 trans, 20
dlodes, all good, marked etc. $3.00

219 100 ASST. 1w RESISTORS. 5/, 10/ mixed carbon composition

1.50

178 ULTRASONIC TRANSOUCER. Experiment af 40 KHz, use as
transmitter of receiver, 1' diameterx’1% " long with lead. $2.95

179 AUTO NITE-LITE CONTROLLER. Turns on 500W appliances at
dark, oft at dawn. $8.90

182 12 VOLT 5 DIGIT COUNTER. Counts to 99,999, cod 90 ohms,
130mA, non-resettable. $3.50

184 75,300 ohm TV/FM BALUN. Encapsulated, matches 300 ohm
lead to 75 ohm, no soldenng required. $2.00

185 AC BATTERY ADAPTOR. 240V AC In, 6V DC 300mA or 9V DC

0O0DO0OQpDO 0O OODOoDoO0OO0OO0OO0ODDOOO DO O0OO0OO0OO0ODD

All feature high grade fiberglass coil tormers.

NOTE —PLEASE ALLOW EXTRA POSTON
TRANSFORMERS.

Electronic
RAgencies

115-117 Parramatta Road, CONCORD, N.S.W.

Write your Name, Address, P/Code here

Minimum Order Value — $3.00 C.0.D.’s Send $3.00 pre-paid
Prices & Availability — O.K. as at 6.1.77

with  the

GREAT VALUE $32

{only when purchased

tuner-amp,
normally $36.00) (1.

200mA out. $5.55 TY 1-9  10-24 25-99 100+
l7ﬁ T:PES‘D:EOAOD DEMAGNETIZER. 240V AC, works with all tape BA 4% 10 AMP CONTACTS — Solder Terminals
bt 6,12,24,50V AC 2-50 2-00 1-80 1-66
l7%éV§A2V5%ROSSOVER NETWORK. 5KHz, 30W RMS, 8ohm. 6aB/ 1 152.226,380V AC 2.65 2-12 1-90 1-76
178 3 WAY CROSSOVER NETWORK 2Hs 7Kz, 40W RMS, 802,245 B = o 3 B
ohms, 60B:0ct. S4. p i 5 . -
325 LIGHT DIMMER KIT. for incandescent infing incudes RFI 22Dy L5 3-05 2-44 2-20 2-02
noise suppression. with std elect. mig plate. $5 ey "
| 326 STEREQ VU METER. Dual 500uA. Ige 1% 1% scales. $6.95 CHZ S L0 AREICAIIECIS =S it oxin
327 CASSETTE RECORDER MIC. With remote stop-start switch, 200 220V AC 2-65 2-12 1-90 1-76
| ohms, oneg.smm and one 2.5mm ph;qs $2 95 l Socket for above 2-70 2-16 1-94 1-80
I 323"2?30"&:; Am(Z:YNAMIC CASSETTE. freq. Resp. 20Hz-20KHz, q CF 4% 10 AMP CONTACTS — P.C. Terminais
I 329 C90 EXTRA DYNAMIC CASSETTE. High quality tape, fully guaran- - 220V AC 2-65 2-12 1-90 1-76
teed. .99¢. 12,2av ocC 2-50 2-00 1-80 1-66
I 60 CAR STEREQ SPEAKERS. De-luxe 130 mm high compliance
l Spea*es"sz, %lgc;&added vinyl grilles, dual 4,8 ohms, with hook-up K.G. OPEN TYPE RELAYS
ikt i 12v DCSA  1-86 1-48 1-33 1.24
l 218:}555? ?3(\)/£EEO RELAY. Mini encapsulated, PC8 mig, 2pole 12v DC 10A 2.00 1.60 1-aa 1-33
215 PLESSEY 12V REED RELAY. As above, 3 pole ON-QOFF. $2.50 .
| 215 PLESSEY 24V REED RELAY. As above. 3 pole ON-OFF. $2.50 b Nk G SN AR I 1 0P e 1 e
l 330 100 ASST. SEMICONDUCTORS Trans IC's, diodes, alf tested, j
marked. $3.00. .
l 331 30 A 400 PIV SILICON RECTIFIERS. Heavy duty STC RS640 stud - + 24V AC 8P 2-30 1-84 1-65 1-54
mounted. $1.50 t.'l 220V AC 8P 2-45 1-96 1-76 1-63
I 332 CATHODRAY COND. 0.5mfd 2KV Stud mtg. hi qual. special 380V AC 8P 2-80 2-24 2-01 1-86
l purpose. $1.00 ea ‘l” 220V AC 11P 2-80 2-24 2-01 1-86
249 HP 5082-7300 LED DISPLAY. 7 Segment 4x7 dot matrix, In built I 380V AC11P 3-10 2-48 2-23 2-05
] decader-driver and memory, L.H. decimal pt. 0-9 Readout, buy 4 12,24,110v OC 8P 2-30 1-84 1-65 1-54
for $26.00, $7.00 ea 12.24\/ OC 11P 2-60 2-08 1-87 1-74
| 1 9 BONANZA' JACKPOT. A 500 gm (approx} lucky-dip offer. all 110V DC11P 2-76 2-20 1-98 1-84
usealble parts, samples, specials, end-of-line components incl
O 3375 Bin Vs PLUG & SOCKET .60pr TP 3 c/o 25A CONTACTS — SPADE TERMINALS
[ 334 7 PIN MINI PLUG & SQCKET 1.00pr 12 24 50V AC 2.75 2.20 1-98 1-83
| O 33514 PIN MINI PLUG & SOCKEY 1.20pr. 115,220V AC 3-00 2-40 2-16 2-00
O 336 37 PIN MINI PLUG & SOCKET 1.80pr 380V AC 3.15 2-52 2-26 2-10
I TRANSFORMER VALUE' 12,18 24,48V DC 2-75 2-20 1-98 1-83
| 4 110,220V OC 3-00 2-40 2-16 2-00
O EA~25155J|;!6:-'apped Max 1 Amp 6.3V, 7.5V, 8.5V, 9.5V, 12.6V
15V. $4.
l (@] SP;CIAL 2-12V 6A Transformers. Both 120V input, use series for 3 W S TEREO TUNER-AMP $32
40V, $8.00pr
: O EA-9369 VoneBSpemal Transformer. 110V AC winding plus 15V AC
T The C nd CD4003 3W per channel tuner — amplifier features VOLUME, BASS
O  SPECIAL 25V 1A pius 6.3V 2A. Ideal for amps, power supplies $4.00 e Lomma p 4 L 0 d
] O MINIP.C. MTG. 240V TRANSFORMERS opmy w."-wf?xw. . SVA TREBLE, BALANCE controls, 5pin din tape record/play socket, headphone a_nd
| 8 ”"3';“ v%‘sﬂo'r:;""i"os for serles or parallel. $6.00ea ‘siumber’’ switch. Technical features include the latest National LMZ_irZ] dual IC chip,
ic cartridge input. e tuner-amp is
PT2 2x9V 220mA 3 trans AM bro;dcast tuner and crystal or ceram >
! 8 P13 2;12v 165mA NEW MINI P.C. ready-built and includes a de-luxe wood-grain base to accept either Garrard or BSR
I D S}; .f,‘:gx ':"g"‘: TRANSFORMERS turntables. A perspex cover and hinges are available
| C Pre oav soma only $6 each at just $10.50 extra. [ A Garrard 6200 or BSR = i
| 8 PT7 2x30V 65mA C141 turntable are available at only $29.00 each

Trading Hours — 12.00 — 6 pm Mon—Fri. 8.30—1pm Sat. g 60
Mail Orders — P.O. Box 1005 Burwood North 2134 O 150
Post & Pack — Add 15% up to $25 order value. 10% over. O 100

O 400
TELEPHONE (02) 7476472

JUMBO BAGS $3.00 EACH.

ASST. ELECTROLYTICS
ASST. VARIOUS CAPS.
POLY CAPS 160-630 V

0 300 1w ASST. RESISTORS

%W ASST. RESISTORS

O 500 %W ASST. RESISTORS

and send yqur order to P.O. Box 1005, Burwood Nth. 2134,




IS THIS TURNTABLE PERFECTION?

We certainly think so and so do customers who have traded in their Technics — Thorens — AR — Yamabha, etc. (which incid-
entally are available at very low prices.

Read carefully and you may get some idea why leading overseas magazines use DENON turntable when doing critical. car-
tridge evaluation; why 2MBSFM use DENON and why the Japanese NHK Broadcast Network standardise on DENON.

$395
SPECIAL PRICE
OFFER

Sent anywhere
freight free

SPECIFICATIONS

Drive system: Direct-coupled motor. Speed: 33-1/3 r.p.m.

45 r.p.m. Speed control: Servo system through frequency detection, Speed selection
Electrically switched. Starting time: 1.8 seconds at 33-1/3 r.p.m. Turning angle: 180° (1/2 turn];
Wow/flutter: Less than 0.03% (w.r.m.s.). S/N: Over 60 dB. Turntable: Aluminium alloy diecast. Diameter:

DIRECT DRIVE TURNTABLE

P-3500

300mm. Weight: 1.1kg. Speed adjustable range: +3% of specified speed. Power requirement: AC220/230/240V, AT <
50/60 Hz changeable. Power consumption: 14W. Total dimensions: 20-7/8" (530 m/m) W;17-21/64" (440 m/m) D; ¢ b &
7-3/32" (180 m/m) H. Total weight: 22.7 Ibs (10.3 kg). Specifications are subject to change without notice. ™ _d

® Speed detection with DENON's original, high-precision,, magnetic
speed-sensing mechanism

Equipped with a unique speed-detection system, the DP-3500
determines rotational speed with extreme accuracy and momentary
response. The inner rim of the platter is provided with a magnetic
coating of high magnetic reluctance, on which 1,000 pulses are
recorded around the rim with a spacing error of 1/10,000 precision.
As the turntable rotates, a magnetic head detects pulse signals and
regulates the motor servo-control. The pulse frequency detected at
33-1/3rpm Is approx. 550 Hz, resuiting in more than ten times the
resolution obtainable by other methods. At 33-1/3rpm, platter
acceleration from stop to rated speed Is within half a turn. The
lightweight wrntabile reduces bearing load, offering stabie perform-
ance over extended periods.

@ Stable rotational speed

An effective servo-circuit incorporating a DC regulator circuit boosts
loop gain and fully compensates the temperature, promising con-
stant, stable rotation of the turntable against fiuctuation of input
power frequency and voltage as well as variation of temperature and
stylus force,

Quote of the month
““Convince me that it sounds
as good as my Linn Sondeck
which has just had a new
bearing and 1'll buy it.”

® 70mm-thick plywood cabinet for minimized resonance

Since the player cabinet is made of 70mm plywood, eabinet
resonance s minimized, producing comparatively less vibration
while playing.

@ Bullt-In insulators with adjustable length

By adopting four insulators which have been newly developed to
absorb external vibration, the player Is constantiy supported firmily
to produce an ideal acoustic effect. Insulator length can be adjusted
to offer a stable, horizontal turntabie position.

® Replaceable, generous-sized arm board

The generous-sized arm board can support a tone arm up to 350mm
long. It is easily replaceable by removing the four screws. A choice
of standard arm board or optional ones meet customer’s require-
ments for any type of tone arm desired.

e Handsome dust cover

The attractive acrylic resin dust cover protects the pfayer mechanism
from dust and airt. The 4mm-thick acrylic resin sheet minimizes
howiing. Knobs on both sides faciiitate opening or shutting the
cover, removable by one-touch operation.

256 Liverpool Road, Ashfield,
NSW. Phone (02) 799-2421

DENON MOVING COIL
CARTRIDGES & PCM
RECORDS EX STOCK
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MAJOR CHANGES THAT COME
about in our lifestyle and attitudes are
usually the result of basic needs being
recognised by some agency that has the
resources to bring such changes about.
We begin to use new products of tech-
nalogy when both the need emerges and
the technological availability to fulfil it
is available. Progress can come from
either direction: either as technology
developed to meet a big enough need or
a need being exploited because a new
technology has become available. In
both instances our society has generally,
in the past, helped this process where
economic or political gains are to be had.
Not all developments are as good as
they are promoted to be and many
excellent concepts fail to catch on
because the cost expended cannot be
regained. In too many instances the
quality of the promotion given to a
new device or technique is the key to
its acceptance. In numerous instances
the inherent quality of the product is
not a factor in people’s minds when
selection — the act of helping the idea
gain a hold — is made. Communication
and its off-shoot, entertainment, are
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aspects of life which are very suscept-
ible to over-promotional effort (what
Dorothy Parker once described /as
worship of the fecund rate).

In order to extrapolate and, perhaps,
predict some breakthroughs in com-
munication method in the future
century we can and should look at
ideas from the two progress motivations
above — what we need and what we
could be given.

The Role of Communication

Communication is needed to enable
information to be imparted from one
person to another person (Fig.1). It
is the act of passing information from
point to point. An energy medium is
always needed for information to pass.
Some messages mean more than others,
even though they may have the same
number of words — a phenomenon not
definable in scientific terms. We do
have a good idea, however, of the
carrying capacity, of a given
communication channel. To do this we
ignore the meaning of messages and
concentrate on their bit’ content.
On this basis — the Shannon concept

Sending End

e

Receiving End

Transmission Link
{an energy medium}

o ._..__l

b

P

Converter

information from sender

is converted into signal
4orm suited to trangmission
medium

quality and amount of
information sent is
decided by link
capability

L
s

Converter

information received
is converted back into
message torm

Fig. 1. A communication link conveys preset kinds of information from one point to
another using an energy medium as the carrier.
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it is easy to see that facts containing
many ‘bits’ of information will need a
communication method having the
required ‘bit’-carrying capacity — this
turns out to be the available frequency
bandwidth in electronic communication
techniques. Increasing the bandwidth
usually means an increase in cost, so
many potential communication needs
are limited by economic reasons, not
technological ability to provide band-
width. As an example, for cost reasons,
we make do with telex and telegram
messages written in stilted format
doing without the facial and tonal
expression bf face-to-face com-
munication. A better alternative would
be to use a video-link (such as may one
day be in widespread use) instead of the
teleprinter, though such a thing requires
around 10 000 times more bandwidth.
Figure 2 shows a unit that has been on
trial since 1971.

The pattern of current civilisation
requires ‘people to interact as a living
system of coordination, cooperation
and coexistence. This means people
need to communicate with each other.
Usually the closer that a man-made

¢
Fig. 2. Video links provide a greater
communication capability but require
more bandwidth than a telephone. (This
Siemens experimental system uses

1 MHz).
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Fig. 3. Solid-state sensing array research is paving the way to tricolour L'ED panel
televisions of the future. This unit has 64 x 64 photo diodes integrated into 6 mm square.

communication link can approach the
real face-to-face case the better. Our
awareness is enhanced as the simulation
provided by the communication link
is made more and more a true image of
real contact.

Distances, cost and time often
make direct communication unrealistic,
so technology is brought to bear to
reduce the inconveniences. Commun-
ication is needed to make commercial
and political decisions, to fulfil social
needs, to provide education and to
entertain. In each of these the hardware

X DATA __—
ROTATION Y DATA
OF DISK 0ATA b
CATHODE STORE INTENSITY
RAY GUN o —— —=1 CONVERTER
ELECTRON
BEAM
CLOCK | DISTORTION
GLASS b——————+ UncTions
ENVELOPE
PHOSPHORED
DISK
cLOCK
DEFLECTION
VOLTAGES
SYNCHRONOUS T
MOTOR T INTENS! 1D
RONOUS OISPLAY
MOTOR TUBE

Fig. 4. 3-D display from a special CRT — a
1960°s invention helping progress into
3-D television (Courtesy Electronics).
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forms are similar — it is the use to which
they are put that may influence
improvement.

The telephone grew from commercial
needs for faster and more informative
communication than was offered by
telegraphy (which, in itself, was a vast
improvement over hand-carried letters)
but by contrast television grew because
of its consumer market in the entertain-
ment and news media fields. A few
video-links have been established but
the great operating cost limits them at
present more to mass-audience needs,

such as inter-city television interviews,
than to telephene replacement.

Expected Hardware of the Future

The area where greatest development in
communications will be seen must be in
the forms and use of the domestic
television receiver. The receiver itself is
sufficiently inexpensive for the majority
of people in the developed countries to
expect to own a set. We would, there-
fore, expect littte more development on
the receiver itself from the point of view
of need-induced research.

Styling and operation changes will be
prevalent in keeping with promotionally-
induced change brought about by manu-
facturers who must keep seeking
markets. Future receivers will most
surely incorporate solid-state screens
comprising millions of light emitting
diodes giving the three primary colours.
These screens will be flat and of in-
significant thickness — they will be
suitable for wall mounting like a
picture. The receiving and processing
circuits will be integrated onto the same
panel. The concept of a television set as
a piece of furniture will vanish. This
development is currently at the very
small monochrome (black and white
system) stage — see Fig. 3 with
cameras, rather than displays, being the
point of emphasis. The size will
gradually increase to acceptable pro-
portions after or during which colour
solid-state systems will emerge. The cost
of the technology, not its capability,
limits this approach at present. IBM
have made a 1 m x 1rh area of light
sensitive diodes that has close to the
current 625 line television resolution.
At present, however, the cathode-ray
tube method is the only economic
technique for generating the picture in
a television set.

Because visual experience is in three
dimensions, not two, development will
not rest with the current 2-D systems.
A 3-D cathode ray oscilloscope trace
representation was demonstrated back
in the 60’s using a rotating phosphored
disk as shown in Fig. 4. Holography
(details were given in ETI, January,
1974) using coherent light enables 3-D
images to be generated in colour as well
as in the usual red experienced when
using the helium-neon laser source.
Barriers to the introduction of 3-D
television are both cost and the lack of a
suitable technique. We have no
obviously acceptable systems in exist-
ence at present. We can expect the usual
period of multiple source development
which will generate many alternatives

ELECTRQNICS TODAY INTERNATIONAL — FEBRUARY 1977
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in the outset before one or two methods
settle-out to become the norm.

Returning to more obvious extras for
use with the domestic television set we
will very soon see widespread use of the
currently developed systems which
transmit information over a spare part
of the television channel. In the
CEEFAX and ORACLE systems the
data is stored until a complete single
frame of written or pictorial inform-
ation is ready to show. A more recent
version is TELETEXT (see ETI, Feb-
ruary, 1976). Television network oper-
ations in Britain have systems working
well past the prototype test-state. Any
television set owner (who can build or
purchase a decoder unit) in Britain can
today obtain up to several hundred full
‘page’ items on the screen. |tems such as
the weather forecast, share market
figures, programmes, time and programs
reviews are listed. Figure 5 gives just one
of the selection. It is not hard to see
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Fig. 6. This Sony cassette gives one hour of colour television with sound-
tracks using a domestic television receiver to display the output of a
0 special replay tape deck. Recorded television will replace books in the

future.

Fig. 5. Index page of earlier CEEFAX page system now available on
domestic television in the U.K.

that this offering logically extends to
giving access to an enormous amount of
information. Newspapers may be largely
replaced by this means, and once the
volume run of a newspaper falls too low
it will be too costly to produce and
therefore will disappear completely.

The t.v. monitor of the future will also
become the domestic equivalent of the
micro-film/micro-fiche reader now
rapidly replacing the book in liberaries
and storehouses. Recorded video-tapes
can be quite cheap to replay on special
purpose replay-only units. Such units
have been available for about five years
now and it will not be long before the
cost will be such that we will be buying
video as well as audio cassettes in the
music shop. Video disks are also close to
being marketed in large volume.
Figure 7 shows one market contender
for the consumer market — prototype
development having been reported three
years ago.

Fig. 7. Video record
playing equipment Is
alregdy developed.
Records provide 10-45
minutes of colour
television.
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One day in the future we will be visited
by salesmen selling encyclopaedias in
video cassette form instead of as bulky
books. The publishers will also be able
to offer an exchange service — old
cassettes can have their facts updated
at minimal expense.

Perhaps, too, the monitor will become
the terminal for optimal video-links
added to the telephone. For this to
occur we would need low-cost very-wide
handwidth telephone channels. Current
open wire and cable telephone systems
have inadequate bandwidth handling
capabilities on a single line so the
change to video phones would need an
entirely new concept of transmission or
a complete replacement of the tele-
phone cable network including the

switching and processing plant installed
within the telephone system. The bigger
the capital invested the longer it can
take to change to new technology.

The bi-motional

mechanical selector
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switches (see Fig. 8) used in telephone
exchanges were first patented by
Strowger in 1891. Many are still in use
today because of economic reasons.

A spread of the currently introduced
cable-t.v. systems — small networks
wherein other than broadcast television
programmes are ‘sold’ to clients con-
nected to a specific suburban network
of coaxial cables — as shown in Fig. 9 —
might eventually duplicate all local tele-
phone .cables with adequate video-
bandwidth networks. This would set the
scene for a gradual change to video-
phones. There will still, however, remain
the immense task of providing national
and international bandwidth capability
that is 10 000 times its current pro-
vision for not much more in cost to the
user.

Laser beams sent along fibre-optic paths

are often reported to be the answer to:

bandwidth needs: considerable research
and development is being performed
today on these technologies. If and
when their price falls enough to be
competitive with other wide-band
systems, the first places of application

will most likely be in heavy-traffic
telephone and video links between
cities. Domestic application, on the

other hand, (in the form of cable-t.v.) is
an area where developers will be able to
influence change more rapidly due to
the smaller clientele to satisfy and
persuade.
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New Forms of Transmission
Medium may Emerge

It is instructive to go back in history
and try to imagine the attitudes of 18th
century people to the likelihood of a
communication form other than by
message or word of mouth. To people
of that era, sending messages over
electro-magnetic EM waves would have
been fantasy indeed. They knew and
had some understanding of acoustic
waves but knew nothing of radio
waves. In the 19th century Maxwell
predicted from his mathematical under-
standing of magnetic fields and their
observed local-field behaviour, that it
was possible to radiate a field away
from a source — the energy literally
escapes from the generator. It took
about thirty years for this idea to be
verified (by Hertz) by a crude experi-
ment (see Fig, 10) and out of this
was born radio (see ETI, March, 1975,
April, 1975). Once the concept of the
electromagnetic spectrum was realised,
EM frequencies other than in the radio
region were exploited for communic-
ation purposes. Even today we have
not completely filled in our use of all
EM radiation wavelengths.

Field theory is a generalised theory that
handles any kind of effect that can be
experienced in space — magnetic,
electric, gravity and force fields are
examples. The operative word is
‘experienced’. Until Hertz demonstrated

Fig. 9. Cable t.v. will provide local networks with adequate bandwidth for videophone use: it
may influence the use of long-distance video links.
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Fig. 8. Strowger bi-motional selector switches
were first patented in 1891. Today many
telephone exchanges still use them because it
is uneconomic to change to new technology.

radio waves no one had experienced
them and, therefore, they did not exist
as a tool of technology. Perhaps, today
there are similarly other methods of
radiation, so small in magnitude and so
alien to any detectors we possess at
present that we do not know of their
existence. There is much evidence to
suggest this is the case. Theory predicts
the existence of gravity waves which are
force fields propagated from exploding
galaxies. On a more closer basis we
know that a mass exerts a force on
another mass by gravitational attraction
(but why is an unknown of science.
The force falls off as the square of the
distance between the masses. In theory
a small mass (the transmitter) vibrating
rapidly causes a minute varying
attractive force on anbther mass (the
receiver). These forces can be calculated
and the sums show that they are ex-
ceedingly - small if the masses are of

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1977
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Fig. 10. Hertz oscillator (upper) and resonator {lower) of 1894. Until
Hertz proved radio waves could be generated, transmitted and
detected, communication by EM waves was fantasy even though they
existed.

reasonably small size. To date many
scientific research projects have tried to
detect macro gravity — wave effects
from the galaxies but now it appears
that the current mechanical detectors
being used are clouded by their own
internal  Brownian motion, which
appears as a noise source. A new
detection principle is needed — a second
Hertz type historical event will occur
one day when, and if, the generation
and. detection of gravity waves is
demonstrated providing practical exper-
ience of the effect.

Moving on to less theoretically based
fields there are the photographs made of
energy fields of objects. These are un-
explained but it is fact that photographs
taken in a special way reveal an ‘aura’
surrounding the object. Lack of under-
standing of such phenomena is not an
adequate basis for saying they are
necessarily fakes.

Extra sensory perception ESP also may
be part of potential future communic-
ation. Perhaps it, too, makes use of an
energy field we do not yet recognise. It
is sobering to remember we only under-
stand experiences that our physiological
senses and brain allow us to observe.
ESP, mental-telepathy, clairvoyance,
precognition and parapsychology con-
tribute physical experiences such as
levitation, materialization, automatic
writing, spirit photographs, psycho-
kinesis, apparitions, poltergeists,

Fig. 11. This Luigi Colani integrated office
could be the basis of a Year 2000 automatic
writer operated by brain-waves.
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miracles and voice recording (see ETI,
August, 1971). These are observed (or
perhaps only apparently observed?)
facts. It is quite in order to expect
them to have a rational basis, one which
we cannot understand as yet. It must be
remembered that fantasy is only fact
unexplained. There is no reason to think
all knowledge is known at this point in
time.

The brain produces electrical signals —
one kind is known as alpha rhythms.
These can be recorded and a little is
known that enables the signals to be
associated with certain physiological
actions of the body. Progress of under-
standing these rhythms is positive but
slow.” No doubt at some time in the
future brain rhythms will be used to
produce extensive communication as a
direct thought process between people
and machines — see Fig.11. If we
could hook up to another person by a
wirelink it would be clearly feasible to
do so without wires using wireless
techniques of today. Typewriters that
write directly from thought waves will
emerge to speed up the tedious task of
transducing thought into clearly printed
text. Here the old-up is a scientific
knowledge Dbarrier for we cannot
adequately decode the rhythms to
obtain any more than the most sim-
plistic data about the person’s
functions. Perhaps allied research will

reveal the existence of radiated energy
waves which are allied to the brain

“rhythms.

Assuming another form of energy field
were discovered we could surmise that it
might have direct person-to-person com-

munication ability over global ranges.

rather than over the several metres
experienced by our acoustic talking and
hearing communication system. If this
were so then the bandwidth problem of
current systems might not be the
limitation of the future. We would then
have a breakthrough discovery that
would completely change our attitude
to what is feasible. Attitudes to com-
munity participational behaviour would
be completely upset by such a finding.
For example, consider the experiences
arranged in a theatrical show. Instead of
having to relay the performance over
cable or EM systems we might be able
to ‘attend’ from remote distances. The
whole concept of theatre would change.
For this to be an adequate experience
the “distance attendance” form of
participation must fully simulate actual
participation in the audience. Such a
capability ‘would obviate a vast amount
of travel necessity and vastly reduce the
need for transport mechanisms.

The live theatre is one form of enter-
tainment that has changed little since
its inception — at least until recent
times. Lighting has improved past

candles of the mid-nineteenth century
to computer-controlled electric lighting
of today. Electronic amplification of
players’ voices is still often avoided but
electronic effects are used extensively
in musical productions.

Current moves in the industry are to
automate set changing. At the command
of a mini-computer the several tonne
sets: will soon trundle out from the
wings to their correct positions on stage
without the aid of any stagehands. Will
the players one day become automatons
controlled by computer also?

We have seen in this and the previous
part that electronic facility is a major
influence on change. The mass-
production of integrated circuits by
photo replication methods enables
many identical parts to be made most
cheaply. Cheap data processing will
continuously influence the kinds of
ideas that are exploited and promoted
in the future. One interesting question
to ask, however, is whether electronics
is the only discipline for powerful
information handling. In the 1940s
mechanical elements were thought to
be the answer; today it is electronics.
Could tomorrow see a change to electro-
chemical or some other system of
signalling not yet known?

In Part 4 we will investigate likely
medical developments and the impact of
the computer on the whole of life style.

RADIO HOUSE PTY. LTD.

306-308 PITT ST. & 760 GEORGE ST.
P.O. BOX A108 SYDNEY SOUTH 2000.

Audio Amps, Leads, Plugs, Cable etc.
Burglar Alarm Components, Clock Radios.
Cassette recorders & Record Players.
Large range of hard to obtain globes.
Multi Meters and other test equipment.
Stylii-diamond and sapphire — 200 types.
Transistors, Walkie Talkies, C. B. Radio.
T.V. Antennas and all associated parts.
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centrifugal speed regulation Specs: Input current
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What's more they are Complete with electromagnetic tmpedance 1654, Pick-
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. Diameter: 35 mm, Hz, Attenuation 30
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