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NERVOUS TENSION?

learn torelaxwith biofeedback!



Our Tuners

Our new range of tuners is built with the same
attention to detail to afford more listener
satisfaction. We weren't satisfied with the
general market standard, and it was only by
doing a complete re-appraisal of the two main
tuner functions that today we can offer you the
best in AM/FM. Each tuner is built to deliver
entire state-of-the-art high fidelity performance,
and tuning accuracy, to afford you stable and
errorless station gelection.

JT-V71 tuner (to match JA-871 amp.) Sensitivity
— 1.8 microvolt (IHF); Signal to noise ratio —
75dB; Selectivity — 75dB. Also available:
JT-V31 (to match JA-S11 and JA-S31).

JVC

the right choice

Our Amplifiers

Today’s sound requirements demand high power
at low distortion. And the new JVC lineup is no
disappointment in this respect. Featuring
extremely high quality transient response, very
large plus-minus dual power supplies, large
capacitors and large transformers, and the
exclusive JVC tripple-power-protection.

RMS output power — min. 80w. per channel;
THD — less than 0.1%; Signal to noise ratio —
100dB; Power band width — 10Hz to 100kHz.
Algo available: JA-S11 (30 watts RMS per
channel) and JA-531 (40 watts RMS per
channel).

For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, P.0. Box 49, Kensington, N.8.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.

COVER: Could this be you? Do you
suffer from tension? Many people have
learned how to reduce tension using
biofeedback so why not build up our
GSR project and see if you can learn
the secret . . . see page 46.

*Recommended retail price only
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NEWS

MICROVISION

The pocket TV — the Sinclair Microvision — with its 2 inch screen, has
taken twelve years and a £500,000 investment to develop. It is powered
by a re-chargeable batteries and, being a multi-standard receiver, oper-
ating on all VHF/UHF wavebands, picks up TV transmissions anywhere

in the world.

The bulk of the circuitry is achieved
in five bipolar integrated circuits, which
feature a small external component
count plus overall low power con-
sumption. A total of 300 transistors
are used.

The picture tube uses electrostatic
deflection of the electron beam, plus
a very low power heater (15 seconds

warm-up), both of which help to
reduce power consumption.
Launched in London on 10th January,
1977, by the British company Sinclair
Radionics, the Microvision will be
available in the UK during February.
Just 4 inches wide, 6 inches long, 1%
inches deep and weighing only 26% oz,
it is priced at £175. (A$280 approx.).

According to Managing Director,
Clive Sinclair, 36, the pocket TV, which
runs off re-chargeable batteries, is the
perfect source of information for the
travelling businessman. It can be used in
a car or train and is expected to become
the major export earner for the
Company, who are already the UK's
largest manufacturers of electronic cal-
culators.

Top: Main body case; front with tuning
dial and button selectors.

Centre: Tuner board; video/IF deflector
board; power deflector board with tube.
Bottom: Rear panel; audio board.

e
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Cosmic Jive

Music from space won't be just a David
Bowie fantasy if the American Muzak
Corp. go ahead with their plans to distri-
bute background music to commercial
and industrial buildings across the US.
Tests have already been carried out using
a geostationary satellite and receive sta-
tions will need a four-foot dish antenna if
the scheme goes ahead.

Home Pinball

More news of the consumer amusement
industry in the US — when we are getting
excited about the prospect of
microprocessor-controlled video games
arriving in Australia hopefully by next
Christmas, the Americans now have
microprocessor-controlled home pinball
games. The machines are virtually identi-
cal in looks, sound and feel to the com-
mercial machines in our arcades and
snack-bars. Bally Manufacturing Corpo-
ration are selling one machine for US$900
that even plays songs to the loser. For
about the same price Allied Leisure have
machines designed to be played sitting
down, machines which double as coffee
tables when not in use! Both companies
use the microcomputer not only for play-
ing the game but also in a diagnostic
mode — the machine's display tells the
user where the fault is.

Sydney Computer Club

The Sydney Computer Club,
MEG (Micro-computer En-
thusiasts Group), decided at the
February meeting that in future
there will be twe meetings per
month, one for beginners and
one for systems-owners.

The meetings are scheduled
for the first (systems-owners)
and third (beginners) Mondays
each month. They will be held
at the WIA Hall, Atchison
Street, Crows Nest starting at
8 pm.

Digital Fast Fourier
Transform Proces-
sor

Britain's Mullard Resea:rch
Laboratories have developed a
digital fast Fourier transform
processor capable of spectrum
analysis for a small radar unit.
Ten watts of FMCW radar could
provide the small boat owner
with radar coverage up 40 km.
The arithmetic units and CCD
shift registers needed for the
system are still under develop-
ment (by other companies).

ELECTRONICS TODAY INTERNATIONAL — MARCH 1977

London staff have seen the
‘pocket TV' and are very enthusiastic.
about the design. They say the picture is
'not the best we‘ve seen’ but before we
comment we would like to get a set in
our Sydney office.

No doubt this will not be the last we
hear of the pocket TV.

Mr. Sinclair started business on his
own at the age of 21, making radio and
amplifier kits sold via mail order. Ten
years later, his company moved into the
present headquarters in a converted mill
at St. lves, Cambs, prior to launching its
first calculator, the ‘Executive’, which
earned the Company £2% million in ex-
port revenue.

Since then, the Company has be-
come the UK's leading calculator manu-
facturer, has won numerous design and
export awards and expanded its range of
products to include a digital watch and
a series of electronic instruments.

For information contact —

Sinclair Radionics Limited,
London Road, St. Ives
Hurtingdon,

Cambs PE17 4HJ

UK.

11020121110

This series formed the Unitrex calculator
contest in our January issue — readers were
invited to submit the next three numbers
in the series. We know of two possible
solutions based on general formulae: 6,6,6
and 70,320,957.

The first supposes the series to be the
number six written in different number
systems: 110 is to a base of two, 20 is
with a base of three, 12 with a base of
four, 11 with a base of five and so on.

The other solution uses the formula:

17n% — 24503 +1291n2 —2953 n+ 2550

6

Then as n takes the values 1,2,3,4,5, the
series starts 110,20,12,11,10, and when
n is 6,7,8, the series continues 70,320,
957. Only three readers sent in this
solution: Mr A. Thomas of Hobart, Mr
D.H. Gapp of Somerton Park, SA, and Mr
H. Moors of Bendigo, Vic.

The winner was the sender of the first
correct entry picked at random — and that
was R.H. Williams of Brisbane.







Think small.

r-------------------------------1

Is space your problem?
Think B&W DM5 loudspeakers. Only 18" x 9" x 9%

Despite its compact size, B&W's DM5 speakers can be rated as
a system of very high guality. 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 DM5is 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 DMS . Recommended retail price $299 00
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NI TTOTYT YR 4 0owing Street Wooloomooloo 2011 3572444

VICTORIA: Allans Music (Aust) Ltd. 63 0451 Encel Electronics Pty. Ltd. 42 3761 Instrol Hi-Fi (Vic) Pty. Ltd. 67 5831 Southern Sound 67 7869 Southern Sound, Moorabbin 97 7245 Tivoli Hi-Fi 81 2872
Buy-Rite Electrix 42 6000 £ & B Wholesale (Geelong) 9 6616 The Sound Craftsman 509 2444, N.SW.: Convoy Sound W'Loo showroom 357 2444 Convoy Sound City showroom 29 1364 The Gramophgne
Shop 633 2846 Instrol Hi-Fi Pry. Lid. 290 1399 Milverson Pty, Ltd. Chatswood 412 2122 Milverson Pty. Lid. 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. 679 6399 Pitman’s Radio & T.V. Wagga 25 2155 QUEENSLAND: John Gipps Sound

36 0080 Premier Sound Rockhampton 28 2701 TASMANIA: Bel Canto 34 2008 WESTERN AUSTRALIA: Audio Distributors 31 5455 A.C.T.: Pacific Stereo 95 0695 Duratone 82 1388 SOUTH AUSTRALIA:
Sound Spectrum 223 2181 Blackwood Sound Centre 278 1281 Decibel 61 1865 Alans Music (Aust) Pty. Lid. 223 5533,



. at your place”.

DYNACO DYNAKITS have an
international reputatiop for value-for-
money high fidelity quality in
performance and musical excellence.

If you want giant results and savings
too, “LETS MAKE IT AT YOUR PLACE"
with DYNACO DYNDAKITS.

e Pat 4 Preamplifier ® Pat 5 Preamplifier
e Stereo 80 ¢ Stereo 150 ¢ Stereo 400 ¢
Power Amplifiers ®« AF6 AM/FM Tuner ®
FM5 FM Tuner ¢ QD.1 Quadaptor

olynaco
olynakat




NEWS DIGEST
REWORK STATIONS

The latest development in the range of Royston electronics rework stations is the Model RE80O. Basically, this station is
designed to facilitate the desoldering and removal of an original circuit component, and the insertion and resoldering of a
replacement, without degrading the original equipment.

The RE80O provides separate low voltage desoldering tool and soldering tool, both of which have electronic feedback
temperature control. Also included is a line voltage, van-type vacuum/pressure pump which provides vacuum or pressure
through the desoldering tool. This permits either suction or hot-air jet reflow soldering.

Where adequate controlled-temperature soldering facilities already exist, desoldering-only stations are available in two

MOTOROLA’S NEW
HOBBY COMPUTER

The M6800 evaluation kit MKIl comes complete with
keyboard and display and cassette interface — it isa
complete computer except for power supply, which
need only give a single 5 V.

The keyboard enables you to enter data using
hexadecimal numbers, to load data from a cassette,
to unload memory onto cassette, to set and clear up
to five breakpoints, to examine and change memory,
todisplay and change registers, to calculate relative
offset, to trace one instruction, to go to user’s prog-
ram, to proceed from a breakpoint, or to abort user's
program.

The ROM and RAM are expandable from the initial
6830 J-Bug monitor and 256 bytes of user memory.
The kit is available from Motorola for less than $300,
including tax. Read the details in next month's
Print-Out.

NS MPU COURSES

NS Electronics are now running courses in Bayswater,
Vic., and Brookvale, NSW, to introduce microproces-
sors to electronics engineers. General tuition is given at
two levels, fundamental and advanced, and there are
courses dealing specifically with the SC/MP or the
IMP-16/PACE processors. The courses cost $395 and
NS recommend enrolling at least a month before the
Course to avoid disappointment. Some of the coures
have already been held. Here are the details of remain-
ing courses: Microprocessor Fundamentals (not really
about microprocessors specifically, more about mic-
rocomputers in general), Melbourne March 7 to 11,
SC/MP Applications (not a beginners course) Sydney
April 18 to 22; Advanced Programming (using IMP-16
and PACE) Melbourne May 30 to June 3.

Further information from Melbourne Microproces-
sor Training Centre, N.S. Electronics Pty, Ltd. Cnr
Stud Road & Mountain Hwy, Bayswater, Victoria,
3153. Telephone (03) 729-6333

) Sydney M'cmproces.so.r Tmmmg Cemri' N.S. Elec- The corporate office of Philips Industries Holdings Limited has moved to North
tronics Pty. Ltd, 2-4 William Street, Broo| vale, NSW, Sydney. The new head office is located in Blue Street, North Sydney, telephone
2100. Telephone (02) 93-0481. 922-0181.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1977 9



ADAPTABLE

BOARD COMPUTER

PROTOTYPING

Two easy steps:

Plug in, Hook up

+5 volts ground, and
a teletype,...and you're
in business!

Here is a short

list of features.

@ 1 KBYTES ROM
(PIPBUG EDITOR
AND LOADER) BOARD EXPANDABLE
TO 2 K BYTES ROM/PROM

® 512 BYTES RAM (2112B - 256 x 4
STATIC NMOS RAMS) BOARD
EXPANDABLE TO 1 KBYTES OF RAM
@ ON BOARD TTL CLOCK

® TWO - 8 BIT PARALLEL B1/D1

I/O PORTS

® RS232/TTY SERIAL I/O PORT

PHILIPS

Electronic
Components
and Materials

® CONNECTOR

w SUPPLIED
@ AVAILABLE PRE-
ASSEMBLED AND

|n TESTED - 2650 PC1500
ORIN KIT FORM

Ask your local

Philips stockist to
show you the 2650 PC1500 Adaptable
Board Computer Prototyping Card, and
get an easy start in Microprocessors.

PHILIPS ELECTRONIC

COMPONENTS & MATERIALS,

P.O. Box 50, Lane Cove, 2066.

Sydney 42 1261, 420361,

Melbourne 699 0300, anbane 2274822,
Adelaide 2234022, Perth 654199.

PHILIPS

153.0186



NEWS DIGEST

HARD HAT
Mobile
Antenna

SCALAR Distributors
leased their latest
profile mobile antennas. The ‘‘Hard
Hat”” is a high impact plastic dome
virtually immune to damage.

have just re-
innovation in low

The (2.5 inch high 10 inch diameter)
antenna which is based on a loop radiator
mounted over a ground plane has a gain
approaching that of a ¥a wave whip
antenna. The bandwidth is in excess of 20
MHz (with 2 to 1 VSWR). The range of
frequencies is between the 450-512 MHz
band.

The **Hard Hat" comes with 15ft length
of RG58/u cable and a PL529 plug
connector plus mounting hardware. The
antenna can be mounted on any flat
surface (metal or non-metal as it
incorporates its own ground plane) and
fastened by sheet metal screws through
eyelets. A gasket, included with hardware,
with double sided adhesive ensures a
watertight seal.

The unit's advantages are is it's to be
used where low-profile is needed or
where possible damage could occur to
whip antennas.

Also available through SCALAR is a new
vertical radiator marine antenna
consisting of 23-foot 2 section of white
fibreglass. The antenna is suitable for
small to medium size craft using the H.F.
Band (CB). Its power rating is 1000 watt
and frequency range is 2.22 MHz. A
coupler is required but no porcelain
isulators are needed.

DAVID J REID (NZ) LTD

This new advertiser in ETI has just set up
operations in Newtown. The company
specialises in supplying components to
industry and kits to home builders. The
company was established over 25 years ago
by David J Reid as an electronic component
importing company servicing NZ
manufacturers. Now David J Reid (NZ) Ltd
claims to be the largest electronic
component company in New Zealand with a
multi-million dollar sales turnover. The
Company has five manufacturing plants,
nine branches nationwide and employs over
300 people.

GI’S new game

General Instrument have an-
nounced three new families of TV
games which allow manufactur-
ers to make 38 different types of
video game ‘contest’. These in-
clude volleyball, tank warfare,
and a road race. Some of the
games are made up from dedi-
cated chips and add-on optiqn
chips, others use cartridge-
programmable microprocessor
systems. It will not be until late
this year until all the range of ICs
is available.

FIBRE OPTIC ROAD
SIGNALS

Rank Optics is supplying 122 fibre optic
road signals for the Drecht Tunnel in
Holland.

This is one of the largest commitments
to fibre optic traffic sign technology made
by a European government. Britain has
also utilized fibre optic signals on 8 major
road systems.

The signals are to be placed on the
approaches to the Drecht Tunnel below
the river Onde Maas near Dordecht. There
will be for tunnels each containing two
lanes. Completion of the tunnel is
expected later this year.

Seven primary messages are
programed for the tunnel signs, although
their display capability is sixteen different
messages. Intergrated with the signs are
automatic message monitors and a
standby facility.

The signals will be manufactured in
Leeds (UK) by Rank Optics.

25,000 home computers
in 1977

A study just completed in America predicts
US sales of 25, 000 computers for home
use in 1977. The average growth rate
from 1976 to1981 is predicted to be
33 percent per year. Almost two-thirds
of this year’s sales are expected to be
from hobby shops.

MONOLITHIC FET-INPUT
INSTRUMENTATION
AMPLIFIERS

National Semiconductor has designed the
world’s first series of monolithic JFET-input
instrumentation amplifiers, utilizing its
*BI-FET'* process. Known as the LF52
series, these devices offer the combined ad-
vantages of high input impedance and com-

mon mode rejection, along with extremely
low bias currents, at a low cost.

**What the 709 did for op amps, the LF152
will do for instrumentation amplifiers’’
claimed Ed Schoell, Applications Engineer
at NS Electronics in Melbourne.

For further information please contact NS
Electronics on, Melbourne 729-6333; Syd-
ney 93-0481; Adelaide 46-3929; Brisbane
36-5061, Perth 25-5722; Hobart 44-1337; Au-
ckland 49-1281.
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MULTIMETER

High accuracy on 52 measuring
ranges — all selected with a
single switch — is the main fea-
ture of the Unigor 3n multime-
ter. Other features are fre-
quency response up to 100 kHz
and built-in current transformer
which makes possible the sepa-
rate measurement of superim-
posed dc ana ac components.

UNIGOR 3In

The push-button polarity-
reversal switch of the Unigor 3n
simplifies the testing of semi-
conductors.

The Unigor 3n muitimeter is
manufactured by Goerz in Au-
striaand is available in Australia
trom Kent Instruments (Au-
stralia) Pty. Ltd. 70-78 Box Road
(P.O. Box 333), Caringbah,
NSW. 2229,

1



Drake SSR-1

The SSR-1 Receiver provides precision tun-
ing over the short wave spectrum of 0.5to 30
MHz with capability of reception of a-m
(amplitude modulated), cw (continuous
wave) and ssb (upper and lower single side
band) signals.

A synthesized/drift-cancelling 1st mixer
injection system giving thirty tunable ranges
from 0.5 to 30 MHz is derived from a single
10 MHz crystal oscillator providing fre-
quency stability necessary for ssb opera-
tion.

A stable low frequency VFO tunes each of
the 30 one-MHz ranges with a dial accuracy
of better than 5 kHz which is sufficient to
locate and identify a station whose fre-
quency is known.

Separate detectors (product and diode)
are used to provide for best performance
whether listening to ssb or a-m signals. Nar-
row band selectivity for ssb and wide band
selectivity for a-m reception is provided.

A manual tuned preselector provides for
maximum sensitivity and maximum inter-
ference rejection.

Solid state circuitry throughout allows ef-
ficient operation from built-in ac power
supply internal batteries or external 12 V-dc
source.

FRONT PANEL CONTROLS

MHz: Sets the MHz range of the received frequency.
This control tunes the smalier inner dial (1) and is ad-
justed for the center of the desired MHz range.

Signal Meter: Indicates relative rf input signal level.
Pre-selector: Adjust receiver rf tuned circuits for

proper reception of signal. This control is tuned for
maximum signal or noise at the selected frequency.

Communications
Receiver

o Synthesized

@ General Coverage

® Low Cost — around $290
® Selectable Sidebands

e All Solid State

e Built-in Ac Power Supply
o Excellent Performance

Frequency Display: Indicates tuned frequency.

The inner dial indicates MHz range and the outer dial
indicates kHz reading. As an example 5.750 MHz.

kHz: Tunes the kHz range of the receiver. This control
turns the iarge outer dial (2) and is adjusted for the
proper frequency as displayed on the graduations. This
dial has a graduated scale from 000 to 1000 and is read
as 0 to 1000 kHz or .000 to 1.000 MHz.

Clarify: Provides ultra fine frequency adjustment (ap-
proximately 3 kHz range). This control is used primar-
ily on ssb and cw signals for setting the pitch or sound
accurately after the station has been roughly tuned in. It
should be in the center position before any tuning Is
commenced.

Mode: Selects mode of reception. A-m (amplitude
modulation), usb (upper single side band) and Isb
(lower single side'band). Cw (continuous wave) may be
received on either usb or Isb position. The mode selec-
tor selects the proper detector (product detector for ssb
and diode detector for a-m and i-f selectivity filter.

Band: Selects the proper range of received frequency.

Off-Volume: Turns radio on and off and adjusts audio
output level.

Phone Jack: For ear phone reception or external
speaker (8 ohms). Insertion of jack disconnects internal
speaker.

Pilot Lamp Switch: On ac operation the pilot lamps are
always lighted. The pilot lamps are normally extin-
guished on battery operation to conserve battery life.
Pushing this momentary action switch turns on the
pilot iamps.

Bulit-in Telescoping Antenna: The SSR-1 has such
sensitivity that it operates near maximum practicai
limits. For optimum resuits, the receiver should be con-
nected to an external antenna.

BACK PANEL CONTROLS

Record, External Battery, Mute Jack, Antenna Terminal
Strip, Antenna Attenuator, Fuse.

Available from selected retailers or the Australian distributors:

ELMEASCO

P.O. Box 30 Concord, N.S.W. 2137
736-2888

Melbourne: 233-4044; Adelalde: 42-6666

Brisbane: 36-5061

Instruments Pty. Ltd. Perth: 253144,



'NEWS DIGEST

Calculator

This month’s problem was submitted by
Gordon Dodd of Jannali, NSW.

A calculating female

Horace was an incurable gambler: with
yet another “infallible” system. His wife
Harriet was not impressed and insisted
that before starting, he must place
$5,506 in a special reserve. The system
was to place a bet on the first horse; a
bet on the second one; the sum of the
two bets on the third; the sum of the
2nd and 3rd on the 4th and so on.
Somehow, Horace was much better at
punting than at mathematics, so when
Harriet asked how the system was work-
ing after he placed his sixteenth bet,
Horace produced his electronic cal-
culator set to three decimal places. He
divided the 16th bet by the 15th bet,
then added the $5,506 in reserve. As
Horace puzzled over the result, Harriet,
standing at the opposite side of the
table, read the answer alphabetically.
“Just what I thought, you waster!” was
her response.

To find out what Harriet read, make

ERRATA

See page 83 for details of errors in the
VDU project.

the first two bets any amounts you
choose, then follow Horace’s system
not forgetting to add the reserve.

To enter the contest answer the follow-
ing questions on the back of an empty
envelope

(1) What did Harriet read?

(2) That this holds whatever Horace’s
first bets were was explained nearly
800 years ago by a famous Italian
mathematician . . . what is his name?
(3) A 19th Century French scientist
linked the work of the Italian mathe-
matician to various natural phenomena
(sunflower heads, leaf buds on a stem,
the genealogy of a male bee, snails
shells, etc) . .. what is the name of this
scientist?

Send the entry to Unitrex calculator
contest (March), ETI Magazine, 15
Boundary Street, Rushcutters Bay, NSW
2011, to arrive no later than April 2nd,

REET

869 GEORGE S
SYDNEY

Cnr. George & Harris Sts.,
Railway Square
Ph. 211-0816, 211-0191

OPEN MON. TO FRI.
8.15am to 5.30pm
SAT. 8.00am to 11.45am

P.C. BOARDS

ET004 Vari Wiper; ET007 Brake Indica-
tor; ET014 Dual Power Supply; ET018
Bass Amplifier; ETO19 Car Theft Alarm;
and many more available.

TV aerials B&W c¢olour and accessories.
Replacement valves for National T.V.
Switches. Wide variety of I.C. diodes &
transistors. Extensive range of capacitors

& resistors. Hand wire wrap-

ping tools & accessories.

1977. The winner will be the sender of
the first correct entry randomly picked

after that date.
Permit wumber TC7585

OPEN SATURDAY MORNINGS

Electronics Training

We're looking for people 17 to 34 to train in the
highly specialized field of electronics. Training
covers communications, computer principles,
radar and many other areas associated with
avionics. After training, you will earn $9964 p.a.
and be eligible for many other benefits. If after
completing your Initial service you decide to leave,
you’ll be set up for a career in this highly
specialized field.

To join our team, you must be an Australian
Citizen or meet our nationality requirements, and
have good passes in Maths and Science or
Physics. Contact the Air Force Careers Officer for
more details. Write to Box XYZ in your State
Capital or phone Adelaide 2232891, Brisbane
311031, Townsville 713191, Hobart 34 7007
Melbourne 613731, Perth 224355, Sydney
2121011, Newcastle 25476 and Canberra 476530.

Air Force
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No.1 rated!

Please note price reductions despite devaluation.

InUS 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 isone of America’s advanced LSI
({Large Scale Integration) chip manufacturers.

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 application, the
Corvus 500 solves “‘your’’ problems.

4. AWORD ABOUT CORVUS 500 12-
DIGIT DISPLAY AND ACCURACY. Finally
ou have displayed 12 digit accuracy in
gusiness format and 10 + 2 in scientific
notation. LED is manufactured by Hewlett
Packard.
FOR THEFIRST TIME you can raise the
number 10 to 199th power or calculate
Factorial (x!) of upto 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

ngom Zg Corvus 500 to be double injected moulded,

RPN (Reverse Polish Notation) Yes Yes with “tactile’” feedback keyboard. The
Memory Store and Recall 10 Registers ~ Yes  Yes compact, contoured caseis 5%" longby 3"
4 Level Stack. Rotate Stack Yes Yes wide by 1% high and weighs just 8 oz.
10 MEMORY EXCHANGE WITH X Yes No Thle SOMPLETE CORVUS 500 for $79.95
Log. LN Yes Yes includes:
Trig (Sine Cm(gqgmc%?g&q ;:‘V) Yes Yes Ocl:echargeable and replaceatge Nickel

PERBOLIC 4 : dmium batteries. Optional 3AA batteries.

TANH INV) Yes No e Adaptor/Charger.
W;EW?REQA:G)E; < Negiiiio ® Owner’s Handbook.
. mCHS A Yes Yes Your problem is solved the way itis ® Soft carrying case.
*\/y through INVERSE Yes No written, left to right sequence, efiminating The Corvus 500 is warranted by the
GRADIANS No Yes restructuring, unnecessary keystrokes, and manufacturer against defects in materials and
&g(‘:RE%:(dADI ;&O&N&RSION :{Ies Lﬂo the handicap of having to write down .:c;ykm anship for one year from date of

g paciboy i - e intermediate solutions. And allinformation is P,
EDFISI ?E%:gl:s&gr 2 \T;l:s ¥: at your disposal — just roll the stack (R) to any For those 03 you w}cxlo hlavel the HP-ZYé or45or
Rocall Last X " e v intermediate information desired. You arrive anyother a l"snce c'a"iu a'°;’°“ order,
Scienific Notation, Fixed and Floating ~ Yes  Yes atyour solution faster, more simply and, arenkt you glad yousti av;t e opportunity
Fixed Decimal Point Option (0.9) Yo - Yes therefore, more accurately. to take advantage for the release of the.
DIGIT ACCURACY 2 10 Perhaps at this point we should address Corvus 500 for $79.95Hurry! Order yours
DISPLAY OF DIGITS 12 10 ourselves to the controversy between ay.
2A% Yes Yes algebraic entry and RPN. One question we AN INVITATION:
GROSS PROFTT MARGIN % Yes No must ask iswhy proponents of algebraic entry Electronic Concepts is proud to offer this
Mean and Standard Deviation Yes Yes always use an example of sum of products excitingCorvus 500 as well as other Mostek
gr;afc'l 3 VE—— x: ;’,2 and never an example of product of sums: based calculators and digital watches as
CF. DIRECT CONVERSION Yes No (2+3)x (4+45) = exclusiveimporter of Corvus Brand products
F.C. DIRECT CONVERSION Ve ®|No Algebraic2+3 = MS5+4=XMR = for Australia
UT.-GAL. DIRECT CONVERSION Yes No TOTAL 12 keystrokes (SR51, add 2 more You, our discerning reader will no doubt
KGLB. DIRECT CONVERSION Yes No keystrokes) recognise the tremendous price/ performance
GAL-LIT, DIRECT CONVERSION Yes No RPN: 2 Enter 3+ 4 Enter 5+x value on offer. By mailing the order coupon
gdm%?ccr%%MSIoleoN zes :0 TOTAL 9 keystrokes today we can assure you of early delivery —
es {e] i

INCH.CM DIRECT CONVENVFJR‘SK)N Ve e 2. THE CORVUS 500 and HP-45 HAVE 10 and should you not be satisfied, you may

As you can see, the Corvus 500 is a lot more
calculatorfor $79.95

ADDRESSABLE MEMORY REGISTERS, 4
LEVEL OPERATIONAL STACK, and a
“LAST X’ REGISTER (10th Mem. Reg.).

retum the unit to us with full money back
guarantee within seven (7) days.
Or better, convince yourself of the real quality

Price $95.00 With 10 addressable memories, you have s nr Cen et sty sk
t tries, ediat :

Mail charge 52.50 e = S T R T o e T

Sales Tax exempt $72.50 YOU have to do. And less chance for error. behind Wynyard exit (York Street), or phone

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)

“"COMPUTER LOGIC" and 4 LEVEL STACK.

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
or multiple operations when a function is
performed, the last input argument of the
calculation is automatically stored in the "last

02-29-3755 for more information.

Other Corvus models on offer:

Corvus 600 Financlal Genlus $69.95
Corvus 615 Business
Statisticlan

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

$19.95

. Yes! I'd like to try the Corvus 500 for 7 days [N 15t time offered for your o
5 ASCT G =aTy 2TV T CASH payment: Cheque or money order 4 : convenience BANK CARD J
: eLeCTIONIC CONCEPTY PTY LTD b v $79,9;5 plus $2.50 postage. mail order facility. Please complete .
= NAME [J prease charge my bankcard. =
= Ground floor, Cambridge House, =~ =~ "~ " " c ot BA!::;%ASET:O o B2 15100 4 Mo B8 :
®  52-58 Clarence St., Sydney NSW 2000. ~ ADDRESS.................... Rl g} " m e ave oi :
* (02)29375345 ... POST CODE . . . . . SIGNATURE . & iasine s o s s 9i05s 4 44 -
SEISaRRREAB SR RN E RSN RAN NN RE NN RN RN IR IO NE AN N aauaEAUONEUNO NN INRaRNORNNaNE0 a0 N0RANN0000R0NNON0NEBARRESS
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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 {MPEDANCE:
CROSSOVER FREQUENCY:
ENCLOSURE TYPE:
FREQUENCY RESPONSE:

OPERATIONAL POWER

RANGE:

Recommended for use with
amplifiers between these levels

FINISH;

GRILLE:

DIMENSIONS:

WEIGHT:

KENT HI-FI

MODEL DNE

8'" bass driver

frame cone
driver

8 ohms

3000 Hz

Sealed

50 Hz to 20 kHz

12 watts to 75 watts,
30 watts continuous

Hand-rubbed
oled oak

Acoustically trans-

parent brown kait

fabric mounted on
bie frame

MODEL THREE

10" bass driver

4" frame cone
driver

8 ohms

1500 Hz
Vented

50 Mz (0 20 kHz

10 watis to 100 watts
35 watts continuous

Hand-rubbed
oiled oak

Acoustically trans-

pasent black knit

fabric mounteg on
frame

MODEL FIVE MODEL SEVEN

12" bass driver 12" bass driver
6Y: "' trame cone

dnver
2each 4’ trame 4" frame cone
cone drivers driver
8 ohms 8 onms
1500 Rz 850 Mz, 8 kHz
Vented Vented

45 Hz 10 20 kHz 45 Hz 10 20 kHz

12 watls to 150 watts 15 watts 10 200 watts
45 watts continuous 50 watts continuous

Hand-rubbed Hand-rubbed
oiled walnut oled wainut

Acoustically frans-  Acoustically trans-
parent biack knit parent foam
labric mounted on mounted on remov-

53.3cm Hx 29.2cm
Wx26.4cmD

10.4xg

(WHERE THE BEST EQUIPMENT COSTS LESS)

60.9cm H x 31.8¢m
Wx29.2cmD

12kg

frame abie parel. Choice
of black, brown,
biue, or burnt orange

64.8cmHx36.8cm  63.5¢m H x 40.6¢m
W x 30.5¢cm 0 W x35.9cm D
14.5 kg 20kg

in performance

MDDEL NINE

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

§'" frame cone driver

8 chms

800 Hz, 7 kM2
Vented

40 Hz to 20 kHz

12 watls to 250 watts
60 watts continuous

Hand-rubbed
oiled odk

Acoustically trans-
parent foam
mounted on remav-
abie panel. Choice

of black, brown
bive, or burnt orange

67.3cm H x 44.5cm
Wx38.1emD

25.4kg

410 KENT STREET

SYDNEY
ph: 29-2743
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Resistor codes

Roger Harrison continues his series on passive components with the
last article on resistors. This part looks at the various codes that have
been used to mark resistors with their values and characteristics.

THE VALUE AND TOLERANCE,
and other pertinent characteristics, of
resistors may be marked on the body of
the component in one of three ways.
Viz:

(1) By marking directly on the body.

(2) By using a standard colour code

coloured bands or dots, etc, read in
sequence.

(3) By using an appropriate typo-
graphic code, consisting of letters and
numerals arranged according to a
convention.

Which method is used depends on
the type and physical size of the com-
ponent to a large extent and also
according to the manufacturer’s pre-
frence. The larger components, such
as power resistors (particularly wire-
wound types), usually have the value,
tolerance and wattage rating marked
directly on the body. Most common
low power resistors, from 0.05W to
2 W, use the standard resistor colour
code. Some manufacturers use a typo-
graphic code on their resistors, physical
size allowing (usually radial-lead types
having wattage ratings between 0.25W
and 10 W), The special resistors (PTC,
NTC thermistors and Varistors) also
may be marked with a colour code or
typographic code to indicate their
value and characteristics.

The Standard Colour Code and
Markings

The common axial-lead, composition
and film-type resistors are marked with
a series of coloured bands, as shown in
Figure 1, which are read according to
the standard colour code table in
Table 1. The standard E24 (5%), E12
(10%) and E6 (20%) series components
are marked with either three or four
bands. Components below 10 ohms in
the E6 series may have only two bands
indicating the value. Resistor values in
the E48 (2%) and E96 (1%) series are
marked with five bands.

The bands are located on the com-
ponent towards one end. If the resistor
is oriented with that end towards the
left, the bands are read from left to

16

right as shown. The extreme left (or
first) band colour indicates the value of
the first digit of the component value;
the next, or second, band indicates the
second digit of the value and so on. If
the bands are not clearly oriented
towards one end of the resistor it is best
sorted out by trying to locate the
tolerance band first. As the most
commonly used resistors these days are
either E12 or E24 series, the tolerance
band is either silver or gold respectively.
If still in doubt — resort to an
ohmmeter.

The body colour of modern resistors
is also used to indicate the resistor type.

+1%, +2% Tol. Units

Carbon film resistors have a very light
tan body, and carbon composition
resistors have a medium tan body —
somewhat darker than the carbon film
body colour. Meta! film resistors have a
brown body colour — quite distinguish-
able from composition resistors and
metal-glazed film resistors have a light
blue body colour.

High stability resistors (E48, E96,
E192 series) are distinguished by
salmon-pink 5th band or body colour.
For those who have difficulty remem-
bering the resistor colour code, Table 2
lists the most commonly used values in
the E12 series, between 4R7 and 2M2.

1st Band - 1st Digit —

+5%, +10%, £20% Tol. Units

2nd Band - 2nd Digit—— }

3rd Band - 3rd Digit

1- 5th Band - Tolerance

- 4th Band - Number of Zeroes or
Decimal Multiplier

C

1st Band - 1st Digit

2nd Band - 2nd Digit ——

\‘

9

-
3

o N\\\\\N

4th Band - Tolerance

——3rd Band - Number of Zeroes or
Decimal Multiplier

Fig. 1. The Standard Resistor colour code marking.

L3

TABLE 1
STANDARD RESISTOR COLOUR CODE
COLOUR DIGIT MULTIPLIER TOLERANCE
VALUE {No. of zeroes) +%

BLACK 0 1
BROWN 1 10 1
RED 2 102 or 100 2
ORANGE 3 103 or 1k
YELLOW 4 104 or 10k
GREEN 5 105 or 100k
BLUE 6 106 or 1M
VIOLET 7 107 or 10M
GREY 8 108 or 100M
WHITE 9 109 or 1000M
GOLD - 0.1 or 10—1 5
SILVER = 0.01 or 10—2 10
none =@=@@02@@@020- m—m———— 20
* High Stability (grade 1) resistors aré distinguished by a
salman-pink fifth ring or body colour.
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Old-Style Resistors

Prior to the standardisation of the
banded system of resistor marking,
resistors were colour coded with their
value and tolerance by either one of two
systems. These were the ‘‘Body-End-
Dot” and the ‘“Body-End-Band’’ sys-
tems, which are illustrated in Figure 2
(a) and. (b) respectively. The body
colour represents the first digit of the
resistor value, the end colour the second
digit, the dot or band colour, the
multiplier. The tolerance was indicated
by a coloured spot which partially
covered the end of the resistor opposite
the ‘end’ colour or a band much
narrower than the ‘end’ colour. In the
body-end-dot system, the dot was
generally located midway along the
body. In the body-end-band system the
band was generally located closer to the
‘end’ colour. Omission of the tolerance
colour indicated a tolerance of * 20%.

Some other manufacturers indicate
the component value and tolerance by a
series of dots or small bands which do
not completely encircle the resistor
body. This system of marking is com-
monly used on radial-lead and upright
mounting styles of resistor from some
manufacturers (particularly the British-
based Erie Co, and some Japanese
firms); these are illustrated in
Figure 2 (c). With the upright mounting
style of resistor, the colour code is
located towards the upper end of the
body. The colour closest to the upper
end indicates the first digit of the
value; the next colour down, the second
digit and so on.

>
©

\

—
S

(2]
o

/

>
o)
(g )
o

[

ABC

?f‘fe

D

o0om >

1

{c) Markings on radial-lead and upright-
mounting resistor styles.

Fig. 2. Other styles of resistor colour code
markings.

A: Ist Digit
B: 2nd Digit
C: Multiplier
D: Tolerance
{use Table 1.)

B

A

{a) The “Body-End-Dot*’ system of resistor
marking common on many older resistors.

{b) The “Body-End-Band’’ system also used
on many older resistors.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1977

Direct Marking

This style of marking a resistor is
commonly used on power resistors
(usually from 2 W), wirewound and
precision resistors. It usually includes a
manufacturer’s code indicating the type
of resistor perhaps including a date
code indicating when the component
was manufactured. Figure 3 illustrates
a1k, *5%, 2 W resistor,

Manufacturer’'s
Code

Tolerance

Wattage

Resistance

Fig. 3. Resistor with characteristics and
value marked directly on the body.

Typographic Codes and Markings
Resistors may be marked with a com-
bination of letters and figures to in-
dicate the wvalue, and tolerance.
Alternatively a combination of direct
marking and typographic code may be
employed.

The typographic codes used are
illustrated in Figure 4. A series of three
letters, R,k,M, are used to indicate
multipliers of x1, x1000 and
x 1000 000. The significant figures of
the value are indicated directly with
figures, the position of the multiplier

indicating the decimal point. For
example:—
4R7 = 4.7 ohms
330R = 330 ohms
5k6 5.6k (5600 ohms)
68K = 68k (68,000 ohms)
1M8 = 1.8M (1.8 megohms)
22M = 22M (22 megohms)

The tolerance is indicated by one of
five letters (see Figure 4) which immed-
iately follow the value code on com-
ponents which are marked completely
with a typographic code. Some ex-
amples of the complete code are as
follows:

2k2F = 2.2k, + 1%
120kG = 120k, +2%

2M2J = 2.2M, 5%
150RK = 150 ohm, * 10%

6R8M= 6.8 ohm, +20%

17



Tolerance .
Manufacturer’s

Wattage

Resistance

Fig. 4. Typographic codes used on resistors.

Multiplier

, Tolerance

Value
MULTIPLIER TOLERANCE
R = x1 F = %1%
K = x1000 G = 2%
M = x1 000 000 J = *5%
K = £10%
M = *20%

*Position of the multiplier indicates the
position of the decimal point in the value.

THERMISTOR MARKING
CODES

Thermistors may be marked with a
colour code or a typographic code, or
may have no markings at alll The
manner in which they are marked
depends largely on their construction
and the preference of the manufacturer
NTC thermistors may be marked with
either a colour code or typographic
code {(or nat at all) but PTC thermistors
are marked with a typographic code
only — when they are marked!

Whatever marking is employed, the
resistance value at 25°C (R,s)}, and its
tolerance at that temperature (if
included) are generally the basic
characteristics indicated. Other para-
meters (such as the B value) may be
indicated when a typographic code is
employed. The manufacturer’s data
should be consulted for the complete
thermistor characteristics.

Colour Coded NTC Thermistors

Two basic methods of colour coding
NTC thermistors are used, illustrated in
Figure 5. The value of R, is found by
reference to the standard resistor colour
code table. The tolerance is sometimes

omitted. The marking method
illustrated on the left in Figure 5
distinguishes NTC thermistors from

varistors (see Figure 8).
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2nd Digit Multiplier
st Digit
:ﬂ Tolerance
NTC
2nd Digit
1st Digit Multiplier

Fig. 5. Colour code systems used on NTC
thermistors. The resistance value at 25°C
(R25) is found by reference to the standard
resistor colour code table.

Typographic Coded NTC
Thermistors

The typographic code occasionally
employed on NTC thermistors is il-
lustrated in Figure 6. This code is from
the American EIA system of com-
ponent designation. The tolerance range
of NTC thermistors extends from
+5% to *40% and two extra letters are
added to the standard typographic
tolerance code. The temperature con-
stant B, is also indicated with the
typographic code and reference to the
manufacturer’s data for the basic
parameters is not necessary. However,
if the dissipation, wattage rating, etc,
are needed then the manufacturer’s
data will need to be consulted.

The typographic code consists of a
prefix which may be ‘ERT’ to indicate
and NTC thermistor or simply NTC.
The value and characteristics may
follow immediately or a manufacturer’s
code may precede it (usually indicating
component type). However, the char-
acteristics are always the last group.

TOLERANCE CONSTANT(B), °K
{at 25°C)
J = 5% A = up to 1000
K = *#10% B = 1000-1500
L = *18% C = 1501-2000
M = %29% E = 2501-3000
R = t40% F = 3001-3500
G = 3501-4000
H = 4001—-4500
I = 4501-5000
J = 5001-5500
K = 5501-6000
L = over 6001

PTC Thermistor Marking Codes

The typographic code that may be used
on PTC thermistors is from the EIA
systent” code, illustrated in Figure 7.
The prefix ERP indicates that the
component is a PTC thermistor. The
suffix is divided into three portions.
The first consists of a letter and a
numeral indicating the prime char-
acteristic of the component. If it is
an A-type PTC thermistor the temper-
ature coefficient is \indicated, as shown
in the accompanying table. If it is a
B-type, which changes resistance abrupt-
ly at a specified temperature (the
‘switching’ temperature), then the
switching temperature is indicated as
shown in the Table.

The tolerance and the resistance at
25°C (R,5) follow, and are read off in
the same way as for NTC thermistors —
see Figure 6.

PTC thermistors are often not
marked, but their packaging may con-
tain the above typographic code along
with a manufacturer’'s component code.

Varistor Marking Codes

Both colour and typographic codes are
used to mark varistors. As they are
voltage dependent devices, the voltage
value and its tolerance are given. The
colour code that is used on ZNR and
SiC varistors is illustrated in Figure 8.
The value and tolerance is found from
the standard colour code table (see
section on Component Marking Codes).
The tolerance is the first band on these
components when held with the colour
bands at the left as illustrated. Just to
confuse matters, some manufacturers
use the 1st, 2nd and 3rd digit bands to
indicate the last three digits of their
type number!

Text continues on page 21 . . .
Common Code
{indicates NTC)

Constant(B} , Resistance tolerance

| 68T — Put42
——
Resistance
Value Rog = 1400}
B  =3001-3500
Tol. = £40%

Fig. 6. Typographic code used on
NTC thermistors (from EIA system
standard). The first two figures of
the value are the two significant
figures of resistance at 25°C (R 2g),
the third figure indicates the
number of following zeroes (i.e.

the multiplier). If value below ten
ohms, the decimal point is Indicated
by R (i.e. 1.5 = 1R5).
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-so rin oblems?

The new Weller power vacuum desoldering station for

printed circuit board repair. Famous Weller closed loop
temperature control protects sensitive components while
soldering or desoldering. See-through solder collector is easy
to clean or replace. Non-burnable cord sets afford safety and
longer life. Low voltage tool inputs give added safety margins.
High impact resistant tool handles and stainless steel barrels
mean longer tool usage

Other members of The Cooper Group include Crescent,
manufacturers of top quality electronic pliers; Lufkin, measuring
equipment; Nicholson, precision files; and Xcelite, professional
hand tools.

Whatever your requirements, you can choose Cooper products
with confidence.

Keep up the good work with a Cooper tool.

The Cooper Group

CRESCENT: LUFKIN - NICHOLSON - WELLER - XCELITE

COOPER
The Cooper Tool Group Limited, Nurigong Street. PO. Box 366, Albury, NSW 2640. Telephone: 215511, Telex: 56995. i




Why the cannon on your 1812 Overture
sounds more like a popgun.

A rather unfortunate situation
occurs during a recording session.

Because the dynamic range of
most recording equipment doesn't
equal the dynamic range of live per-
formances, the loudest sounds end
up being very much compressed,
while the softer sounds have to be
lifted above tape noise.

So nomatter how good your
equipment s, it will never ever give
atrue performance.

Introducing dbx.

Fortunately for the home hi-fi buff
there's now an extremely effective
solution available.

Thedbx 117

Basically it'sa dynamic range
enhancer that works on the signal's
voltage level without changing the
frequency response. (Unlike other
systems thatare designed merely to

filter out high frequencies.)

And attached to any good system it
will noticeably increase the entire
dynamic range of any signal put into
it. While at the same time reducing
surface noise.

So now your softs become even
softer. While your louds, especially
your crescendo's, become much
more dramatic when they finally
reach the top

Consequently giving the recorded
performance both more body and
definition.

dbx will also improve the sound
of your older records. So there's
less need for you to have to replace
them. (The dbx 117 will also help
reduce hiss from FM broadcasts as
well as your tapes.)

In fact should you desire to test
the dbx before purchase, we then

suggest you contact one of our
dealers listed opposite and politely
ask him to play youa copy of the
1812 Overture.

Should you still have a few
reservations then all we have to
say is that perhaps the 1812
Overture was recorded featuring
apopgun.

Or your earsaren'tas good as

you thought they were. d b
X

AURIS



Where to hear
the 1812 Overture with
cannon, not corks.

N.S.W.

SYDNEY CITY

Douglas Hi Fi. Kent Hi Fi.
D.ME. HiFi Instrol Hi Fi

EASTERN SUBURBS
Woolloomooloo-—-Convoy Sound

NORTH SHORE
Chatswood—Autel Systems
Crows Nest— Allied Hi Fi
Gladesville—Hi Fi H at
Chatswood —Milversons.
Brookvale—Riverina Hi Fi

WESTERN SUBURBS

Fairfield —Bing Lee Electronics

Summer Hill—Fidela Sound

Parramatta & Westfield—Grammophone Shop
Parramatta-—Milversons

Parramatta & Bankstown—Miranda Hi Fi.
Concord—Sonata Music

SOUTH
St. Peters—Dyna Stereo
Miranda Fair—Miranda Hi Fi

LIVERPOOL: Miranda Hi Fi. |
WOLLONGONG: Sonata Hi Fi
GOSFORD: Miranda Hi Fi

NEWCASTLE: Ron Chapman Hi Fi
Newcastle Hi Fi

MAITLAND: Hunter Valley Electronics
TAREE: Godwins Hi Fi.

LISMORE: Lismore Hi Fi

AC.T

Pacific Stereo
VICTORIA:
MELBOURNE CITY
Douglas Trading

Allens Music.
Instrol Hi Fi.

MELBOURNE SUBURBS
Hawthorn—Tivoli Hi Fi
Nth. Caulfield —Soundcraftsman
Moorabbin—Southern Sound.
Mordialloc—Mordialloc Hi Fi.
Denman Audio
Belmont—Belmont Stereo
Warnambool—A. G. Smith
QUEENSLAND:

BRISBANE CITY
Reg Mills Stereo.
Stereo Supplies.
BRISBANE SUBURBS
Redcliffe--Hi Fi Sales (Q'ld.) Pty. Ltd.
Ashgrove—Living Sound Centre
Tingalpa—Todd Hi Fi
Ipswich—Ipswich Hi Fi.
SOUTH AUSTRALIA:
ADELAIDE CITY
Allans Music.
Challenge Hi Fi
ADELAIDE SUBURBS
Blackwood—Blackwood Sound
St. Peters-——Sound Dynamics
TASMANIA:
HOBART
Quantum.
SUBURBS
Burnie—Audio Services

WEST. AUSTRALIA:

PERTH

Alberts Hi Fi
Leslie Leonards.
Audio Centre
Japan Hi Fi

Duratone Hi Fi

Nat. Sound.
Southern Sound

Tel Air Electronics

Hi Fi Acoustics.

United Electronics

X

AURI9

Or write to Auriema (A/asia) Pty. Ltd.
P.O. Box 604, Brookvale, N.S'W. 2100
Telephone 939 1900

Common Code
(indicates PTC)

Characteristic > Value

| Tolerance

a

R25 =

CHARACTERISTICS

A-TYPE B-TYPE

A2 = 25%/°C B0 = 50°C
A3 = 35%/C Bt = 75°C
A4 = 45%/°C B2 = 90°C

Temp. Coeff. () B3 120°C
Switching Temp.

Fig. 7. Typographic code used on PTC thermistors (from EIA
system standard). The value and tolerance are read off as for the

typographic code used on NTC thermistors.

Ceramic Diode (Variatite)
Varistors

These devices have an asymmetric
voltage characteristic and it is the
value of the forward voltage that is of
interest. They are generally made to a
specified forward voltage and a colour
code is used to indicate the value as
illustrated in Figure 9. A single colour
spot is used, and it is applied to the
cathode side of the device.

ZNR Varistor Typographic Code
The typographic code used on ZNR
varistors is usually arranged in one of
two ways, as indicated in Figure 10. The
disc-shaped varistors are generally
marked in the manner illustrated, the
ZNR marking directly indicating the
type of component. This is followed by
a single letter indicating the voltage
tolerance followed by the voltage value.
A 220 V, * 15% varistor is illustrated.
The cylindrical body style of varistor
is generally marked according to the
EIA system standard, as illustrated on
the right in Figure 10. This code gives a
more complete specification of the
component’s characteristics. The wat-

B3 = 120°C
250 §2, +20%
4.5%/0C
3rd Digit
2nd Dlgrt'
1st Digit

Tolerance
(if used)

Fig. 8. Colour code used on some varistors.
The tolerance refers to the voltage tolerance,
and is found from the standard colour code
table. The 1st and 2nd digits indicate the
two significant figures of the voltage, the
third digit indicating the number of following
zeroes fi.e. the multiplier),; the values

being read from the standard colour code
table. Some manufacturers indicate the last
three digits of their type number. Very
confusing!

tage rating and shape may sometimes be
omitted. Reading this sort of code on
any component can be confusing — itis
best to first identify the component by
the prefix and then read the code
groups commencing from the right. The
voltage value is always indicated last —
but watch it again . . . the manufacturer

Colour Code

Symbol

T

COLOUR RATED
FORWARD
VOLTAGE
BLACK 1.0
BROWN 1.1
RED 1.2
ORANGE 1.3
YELLOW 14
GREEN 1.5
WHITE 2.2
SILVER 3.0

Fig. 9. Colour code used on Ceramic Diode (variatite) varistors. These have an asymmetric voltage
characteristic and the colour code, indicating the rated forward voltage, is marked on tne cathode.
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may attach a suffix for his own
purpose! It is usually a single letter and
thus the voltage value group is easily
recognised.

Silicon Carbide (SiC) Varistor

cylindrical-shaped components, the disc-
shaped varistors generally having an
abbreviated code indicating only the
voltage value and measuring current.
The cylindrical-shaped varistors have the
more complete code marked on the

E12 SERIES RESISTOR COLOUR CODE

component bady, as illustrated on the
right in Figurd 10. The wattage rating,
measuring curfent, voltage value and
voltage tolerance are the characteristics
indicated. Note that the wattage rating
code differs from that for ZNR varistors
in that only a single figure is used to
indicate - components having a wattage
rating of 1 W and 2W respectively. ®

Marking

These varistors are also generally
marked using the EIA system code, in
a similar manner to ZNR varistors. The
two basic marking styles are illustrated
in Figure 11. The common code signify-
ing a SiC varistor, ERV, prefix is in-
variably marked on both disc and

“ZNR'" Varistor marking

Common Code
(ERZ = 2NR varistor)
Tolerance

_— Voltage value
=ty

Value
Tolerance Shape
Wattage Current
value
220 v, t15% 2W, 10 mA,
Varistor 680 v, +10%
Varistor
TOLERANCE WATTAGE CURRENT VALUE VOLTAGE SUPPLY
J = *5% 03 =0.3 watts 2 = 10mA First two digits are the two
K = *10% 08 =0.8 watts 3 = 1 mA significant figures, the third digit
L = +15% 15 =1.5 watts 4 = 0.1mA being the number of following
M = *20% 20 =2.0 watts 9 = 05mA zeroes. Decimal point is indicated
S = 3% 60 =6.0 watts by R.
80 =8.0 watts
1A = 10 watts
1B = 15 watts
1C = 20 watts

Fig. 10. Typographic code combinations used on common (ZNR) varistors. The more complete
form is shown on the right. It may be abbreviated however as indicated on the left. The current
value is sometimes included as well, the wattage rating is usuvally only included where the more
complete form of the EIA code is used.

Common

Code Measuring current

Common Code
(ERV = SiC varistor)

Tolerance
Voltage

Measuring
Current

Voltage value Shape

100 v @ 1 mA, 110%,
0.8 W SiC varistor.

WATTAGE MEASURING CURRENT VOLTAGE VALUE TOLERANCE
01 = 0.1 watts 1 = 100mA DC First two digits are the two J = *5%
02 = 0.2 watts 2 = 10mADC significant figures, the third K = *10%
03 = 0.3 watts 3 = 1 mA DC digit being the number of L = +15%
08 = 0.8 watts following zeroes. Decimal M = %20%

10 = 1.0 watts
156 = 1.5 watts
20 = 2.0 watts

is indicated by R.

Fig. 11. Typographic code combinations used on Silicon Carbide (SiC) varistors. The complete
form of the code is illustrated on the right. It is also used in an abbreviated form, as lllustrated
on the left, only the voltage value and current being indlcated, although the tolerance Is some-
times also included.

OHMS BAND1 BAND2 BAND3
4.7 yellow violet none
5.6 green blue none
6.8 blue grey none
8.2 grey red none

10 brown black black
12 brown red black.
15 brown green black
18 brown grey black
22 red red black
27 red violet black
33 orange orange black
39 orange white black
47 yellow violet black
56 green blue black
68 blue grey black
82 grey red black

100 brown black brown
120 brown red brown
160 brown green brown
180 brown grey brown
220 red red brown
270 red violet brown
330 orange orange brown
390 orange white brown

470 yellow violet brown
560 green blue brown

680 blue grey brown

820 grey red brown

1k brown black red
1k2 brown red red
1k5 brown green red
1k8 brown grey red
2k2 red red red
2k7 red violet red
3k3 orange orange red
3k9 orange white red

4k yellow violet red
5k green blue red

6k8 blue grey red

8k2 grey red red
10k brown black orange
12k brown red orange
15k brown green orange
18k brown grey orange
22k red red orange
27k red violet orahge
33k orange orange orange
39k orange white orange
47k yellow violet orange
56k gréen blue orange
68k blue grey orange
82k grey red orange
100k brown black yellow
120k brown red yellow
150k brown green yellow
180k brown grey yellow
220k red red yellow
270k red violet yellow
330k orange orange yellow
390k orange white yellow
470k yellow violet yellow
560k green blue yellow
680k blue grey yellow
820k grey red yellow
™ brown black green
1M2 brown red green
1M5 brown green green
1M8 brown grey green
2M2 red red green
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We've

launched a
Total Electronic

Service

like you’ve never
seen before

That's not just another idle boast but a real fact.
At Davred Electronics we have thousands of
different components ranging from kitsets
through to semiconductors to suit any require-
ment whether your an electronics enthusiast
hobbist, designer, or fully fledged technician.

Our manager Des Bain has had years of
electronic experience and like us believes in
carrying an in depth range that varies from
metric bolts and nuts, TV aerial hardware tools,
silicon braid to electronic kitsets, speakers,
panel meters, semiconductors, capacitors and

DAVRED ELECTRONICS PTY LTD.

104-106 King Street Newtown Sydney P.O. Box 317 Newtown, N.S.W. 2042.

many many electronic
orientated products.

The Davred service has
been specially designed
to be second to none and
whether you call and collect where we offer
“pick your own facilities’” or write to our mail
order department you will be guaranteed fast
efficient service. Next time you require
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