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Well stacked in front 

The new range of JVC front-loading cassettes is 
here. And if you think that's the only change, you're 
highly mistaken. Because, as usua]. JVC brings in 
the range wit a a few unique additions which are 
going to make you think twice about any other brand. 
For a start, the JVC ANRS sound reduction 

system is inccrporated throughout, to make ni Ii 
recording and playback as free of hiss 
as possible. And in some cases, even 
improving the dynamic range of normal 
cassettes. 
Another exclusive is the JVC 

Sen-alloy heat, and believe it or not it 
offers you the clearest sound and 
longest weariEg hfespan of any head 
available; originally designed solely for 

CD-19̂ 0 

±..111A11 

Fi ANRS 

professional use, this head is now incorporated 
in JVC cassette decks CD-S200 and CD-1970. 
And yet another first: JVC is the only 

manufacturer to provide decks with 5 LED peak-
level indicators so that your recordings are peileet 
at all t,mes. These are featured on models CD-1920 
and CD-5200. 
Loading is, of course, simplified. The 

special compartment is air-damped 
and removable for uncramped head 
maintenance. 
The JVC famcus range of top-loaders 

is still avalable, offering you the very 
highest quality. All things considered, 
there is nc other consideration. 

JVC 
the right choice 

For details on JVC Hi Fl Equipment, write to: JVC Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033: 
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WIN A TRIP 
TO THE 

SOUTH POLE! 

DICK SMITH WANTS 

YOU ON HIS 

CRAZY TRIP 

— see page 13. 

COVER: We review the Elcaset — and 
we believe that we, along with our 
sister magazine, Hi-Fi Review, are the 
first to ever review this new system. 
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New from Altec... 
elegant in design  outstanding 

in performance 

0 

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. For addi-
tional information, visit your 
local dealer or send for our 
catalogue. 

SPEAKER COMPONENTS 
LOW FREQUENCY 
MID FREQUENCY 

HIGH FREOUENCY 

NOMINAL IMPEDANCE 

CROSSOVER FREQUENCY 

ENCLOSURE TYPE 

FREQUENCY RESPONSE 

OPERATIONAL POWER 
RANGE 
Recomn,ended tor use with 
ampiitiers between these levels 

FINISH: 

GRILLE 

DIMENSIONS 

WEIGHT 

• 

L•  _   

MODEL ONE  MODEL THREE  MODEL FIVE  MODEL SEVEN  MODEL NINE 

8 Coss driver  10 bass driver  12 ' bass driver  12 Pass driver 
61/2  bathe cone 
driver 

4 frame cone  4 Irame cone  2 each 4 trame  4 frame cone 
driver  driver  cone drivers  driver 

8 ohms  8 dims  8 ohms  8 dims 

3000 Hz  15C0 Hz  1500 Hz  850 Hz. 8 kHz 

Sealed  Vented  Vented  Vented 

50 Hz to 20 kHz  50 Hz to 20 kHz  45 Hz to 20 kHz  45 Hz to 20 kHz 

11 bass driver 

61/2  frame cone 
driver 

5' frame cone driver 

8 ohms 

800 Hz. 7 kHz 

Vented 

40 Hz to 20 kHz 

12 watts to 75 watts. 10 wattS tO 100 wattS 12 watts to 150 watts 15 watts to 200 wans 12 watts to 250 watts 
30 watts continuous  35 watts continuous  45 watts continuous  50 watts COntrnuOuS 60 watts continuous 

Hand-rubbed  Hand-rubbed  Hand.rubbed  Hand-rubbed  Hand-rubbed 
Dried  oiled walnut oiled oak  oiled walnut  oiled oak 

Acoustically trans  Acoustically trans  Acoustically trans-  Acoustically trans-  Acoustically trans-
parent brown knit  parent dank knit  parent black knit  parent loam  parent loam 
tattic  mounted on  tabric mounted on  fabric mounted On  mounted on remo,  mounted on remOv 
removable frame  removable frame  removable frame  able panel Choice  ante panel Choice 

ol black, brown  of black, brown 
due Or burnt orange blue, or burnt orange 

53 3cm H x 29 2cm  60 9cm H x 31 8cm  64 8cm H x 36 Bcm  63 5cm H x 40 6cm  67 3cm H x 44 5cm 
Wx264cmD  Wit 29 2cm D  Wx305cmD  Wx 359cm0 Wx 38 lcmD  

'0 4 kg  12 kg  14 5 kg  20 kg  25 4 kg 

KENT HI-Fl 
(WHERE THE BEST EQUIPMENT COSTS LESS) 

410 KENT STREET 
SYDNEY 

ph: 29-2743 
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NEWS DIGEST 
• 

IC PROBES 
The first scope probes de-
signed to connect readily to in-
dividual pins on modern DIPs 
without hazard of shorting are 
claimed by Hewlett-Packard. 
HP's solution to the problem 

consists of a clip that encom-
passes an entire DIP and an ac-

companying set of demounta-
ble probes. The HP minaiture 
divider probes are $90 each. 1:1 
probes are $35. The companion 
10024A IC Test Clip is $15. Duty 
and sales tax are additional if 
applicable. 

FIRST RECTANGULAR LEDs 
Ideal for flush mounted panel indicators and back-
lighting for legends, these high-intensity solid state 
lamps are available in red, green and yellow. Accord-
ing to Hewlett-Packard, these indicators are the first 
available with a flat, high-intensity light-emitting 
surface. For prices contact Amphenol Tyree, on 
(02) 69-5264 or (03) 288-7099. 

CCD Exorciser? 

Philips researchers in Holland are working 
on a CCD-based system which can cure 
multipath echo problems on TV. The 
system creates its own ghost and adds 
this, antiphase, to the video to cancel the 
interfering ghost. 

VACATION JOB 
An opportunity exists for an electronics student 
to work in the service department of Unitrex of 
Australia Pty Ltd, 105 Queen Street, Melbourne, 
for the vacation period. Please contact J. McFarlane 
or R. Stockdale on (03) 679121. 

Quad logic coming 

Next year Signetics will introduce a family 
of non-binary logic devices which use 
integrated injection logic and current-mode 
thresholding for a four-level system 
(0,1,2,3). Later devices will be compatable 
with present binary logic devices. 

Using  these  devices  the inform-
ation  processing  capability  of  bipolar 
LSI devices will increase 4 to 10 times 
(in theory the increase could be more 
like 1000 times!). 

SCIENTIFIC SATELLITE 
Undergoing tests in an electro-magentically 'clean' screened 
chamber at the Bristol space centre of British Aircraft Corporation in 
south-west England is GEOS — Europe's first geostationary scien-
tific satellite. The satellite, due for launching from Cape Canaveral in 
April 1977, is being developed for the European Space Agency by 
the international STAR consortium of companies. 
GEOS will carry seven experiments from the scientific centres of 

Europe and its mission will be to measure waves, fields and particles 
over a wide frequency and energy range in the Earth's magnetos-
phere. It will go into orbit more than 35 000 km above the equator 
and the information sent back from space will be distributed to 
scientists throughout the world. The 550 kg spacecraft is designed 
for a two-year working life. 
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SC6010 

EMONA 

21 Judge St. Randwick 
NS W 2031 Ph. 399 9061 

SPECIAL XMAS OFFER 
NEW ATTRACTIVE AND 

CHARMING ROOM MATE 

$39.95 
(W: mt. S4.00, 
NSW $2.50) 

CR-102 is a 1Z24 hour completely electronic digital clock radio 
— 100 percent solid state (MOS/LSI circuitry) with green tube 
display. Freq. range: AM= 530-1650 kHz, FM =86-110Mhz. Wake 
up to music or bird-sound alarm. It can be used as stop watch. 
Sliding tone, volume, alarm & brightness controls. Sleep and 
snooze button. AC power interruption indicator. Warranty 90 
days. 

FAMOUS 
"LAMBDA" 
SIX FUNCTION 

QUARTZ DIGITAL 

WATCH 
Stainless Steel Case and Band 

$39 
(P&P $1.00) 
Full 12 months 

manufacturer's warranty. 

CHARACTERISTICS 
Crystal oscillation frequency: 32,768 Hz • Accuracy Monthly 
mean error -± 5 seconds when worn at normal temperature • Dis-
play system: Gallium arsenide phosphide LED display • Display 
capacity. Hour, minute, second, month, day and date ... by 
switching display • Calendar system: Auto calendar set to register 
28 days for February • Set mechanisms: Time display mechanism 
& set mechanism • Main components: Quartz crystal oscillator & 
C-MOS-LSI  • Battery:  Silver  oxide  battery  WL-11,  RW-22 
• Working temperature range: 10°C — 60°C (14°F  140°F). 

CALCULATORS 
ELCON  RANGE: 
scientific-statistic 
SC6010 — $63.00 • 
Scientific SC44 --
$43.00 • PANASONIC 
• full  scientific 
JE8410U — $29.00 
*add 15 percent S.T. if 
applicable (P&P Inter. 
$3.50 NSW $2.00) • all 
calculators guaran-
teed for 12 months. 

EMONA OHM-95 SOLID 
STATE 

AM FM 
POCKET 
RADIO 

$10.50 
(P&P $1) 

With large speaker — ex-
cellent sound. Earphone 
and battery included. 
Warranty 90 clays. 

EMONA ENTERPRISES, Box 188, Coogee, N.S.W. 2034. 

Ploase supply   
My remittance for $   is enclosed 

Name   

Write, 
modelis  phone 

or 
call in 

Address   

  P/Code   

Disco Scene 

"76 

SOUNDOUT Series III 
Inbuilt amplifiers in all models 

To make your Disco alive, call the experts at 

CASHMORE SOUND 
• 3 professional discotheque 

portable units 
• Series III mono (170 
watts) 

• Series VI mono (1 .10 
watts) 

• Series III stereo (2 x 170 
watts) 

" Mirror balls 
• Motors 
• Light Units (coloured) 
• Colourtron Amplifiers 
• Rope Lights 

• Strobes 
• Smoke genies 
• Bubble machines 
" Projectors 
" Jingle machines 
• Speaker enclosures 

manufactured 
• JBL-Altec-Etone 
• Portable disco stands 
• Microphones — Shure 

AKG, etc. 
• Amplifiers — Crown, 

VV/W, Bose, etc. 

Sales — Hire — Installation — Service 

Top D.J.s Available — Demonstration if required. 

Ceirk  

c 'More SO 
-'1DNEY AusTRO' 

CASHMORE SOUNDOUT DISCOS 

149-151 Georges River Road, Croydon Park. NSW. 2133. 
Ph. (02) 798-6782, 798-5647. Dealers required in all states. 

FOR FREE CATALOGUE PHONE, WRITE, CALL. 
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NEWS DIGEST 

CUERAC 
The photo shows the Cuerac gripper arm selecting a 
cartridge from the five hundred stored in its library. 
Cuerac is a fully automatic, microcomputer con-

trolled, air-program storage and reproducer unit for 
radio broadcasting. It has a basic capacity of 500 
pre-recorded magnetic tape cartridges, which can 
be randomly selected and is expanadable to 2500 
cartridges. 
The photograph was taken at 3MP's studios in 

Frankston, Victoria. For further details contact Con-
solidated Electric Group, P.O. Box 21, Thornbury, 
Vic., 3071. 

Mr Paul Sangia, a blind Papuan-New Guinean, being trained at the 
Royal Blind Society of NSW on the latest STC Pentaconta PABX 
switchboard. 
A combination of touch and sound enables a blind telephonist to 

operate this switchboard just as effectively as a sighted person. 
A tone sounds in the headset every time a call is received at the 

switchboard. 

COLOUR TV TUNER LASER LABELS 

This compact unit was designed and 
manufactured by Video Technics in Syd-
ney to bridge a long-standing gap in the 
domestic video-tape recording market. 
Most video cassette recorders do not have 
a built-in tuner, which means that to re-
cord programmes off-air they have to be 
used in conjunction with a receiver-
monitor. The use of a separate tuner al-
lows off-air recording without using the 
TV set at all, so that the VCR can be busy 
recording one programme while another 
programme is being watched on the TV 
set. The programme can then be replayed 
on a conventional TV using an RF output 

from the VCR. 
To date we know of only one brand of 

TV tuner on the Australian market, the 
JVC, whiCh is intended specifically for use 
with TVC video cassette machines. The 
Video Technics tuner was designed to be 
compatible with a variety of machines. 
The Video Technics tuner does not in-

clude a clock for automatic recording but 
it does have facility for receiving UHF 
channels. 
For further information contact: Video 

Technics, 2nd Floor, Telford Trust Build-
ing, 79-85 Oxford St., Bondi Junction, 
Phone 387-2555. 

Light can be used for marking, 
labelling and working materials 
such as metals and plastics 
using the Silamatik system de-
veloped by Siemens. 

Numeric and alpha charac-
ters are programmed into a 
control computer and can then 
be called up using a keyboard 
or paper tape. Labelling is car-
ried out by a YAG solid-state 
laser fitted with an optical de-
flection system comprising two 
mirrors. The laser beam burns 
the characters into the work-
piece. The finished inscription 
is absolutely permanent. 

Addresses for 

Sabtronics 
We have the following names from 
one of our advertisers, Sabtronics 
International of Dallas, who needs 
addresses before he can despatch any 
goods: 

Allan  R Sell  of  Coolangatta, 
Queensland. 

R T Granger  of  Wangatatta, 
Victoria. 
Mike  Turonck,  and  also  the 

person who sent a bank draft from 
the National Bank in Preston 
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welcome here 

DON'T BE RIPPED OFF 
RIP THIS OUT FOR REFERENCE 
AND RIP OUT TO RAMSGATE 

Resistors: 
All values to 1/4  & 1/2  watt. 3c each 100 
up 2.5c each. Power: 5 watt. 
0.1 to 10 preferred values. 45c each. 
10 up 40c each. 

Capacitors: 
Ceramics: All preferred values from 1 
pf to 0.033 uF. 10c ea. 25 up 8c ea. 
0.047 to 0.1 uF. 17c ea. 25 up 15c ea. 
0.47 uFd. 30c ea. 25 up 25c ea. 

Electrolytics: 
Value  Voltage 
1  6.3 Axial 
2.2  25 p.c.b. 
3.3  25 p.c.b. 
4.7  10 p.c.b. 
4.7  25 p.c.b. 
22  10 p.c.b. 
22  50 p.c.b. 
25  16 p.c.b. 
33  6.3 
33  16 
47  10 
47  25 
47  50 
100  10 
100  25 1220  6.3 Axial 

2 
220  16 p.c.b. 
20  35 p.c.b. 
470  6.3 Axial 
470  25 p.c.b. 

1000 
1000 
1000 
1000 
1000 
2200 
3300 
3300 

10 Axial 
16 p.c.b. 
25 p.c.b. 
35 p.c.b. 
50 p.c.b. 
50 upright 
50 upright 
75 upright 

loft 
17c 
12c 
12c 
12c 
12c 
12c 
20c 
12c 
13c 
14c 
16c 
18c 
20c 
18c 
20c 
23c 
23c 
30c 
30c 
30c 

42c 
45c 
56c 
56c 
99c 

$2.00 
$2.30 
$3.00 

25 up 
15c 
10c 
10c 
10c 
10c 
10c 
17c 
10c 
11c 
12c 
14c 
16c 
17c 
16c 
18c 
20c 
20c 
26c 
25c 
25c 
10 up 
10c 
40c 
52c 
52c 
89c 

$1.80 
$2.05 
$2.70 

Semi-conductors: 
T.T.L. 
Digital 
7400 
7402 
7404 
7408 
7410 
7420 
7430 
7447 
7451 
7454 
7474 
7490 
7492 
74107 
ULM 3006 (Hall effect switch) 

66.00 

loft 
40c 
40c 
40c 
40c 
40c 
40c 
40c 

$1.70 
40c 
40c 

$1.00 
$1.00 
$1.00 
$1.00 

CMOS 
4001 
4009 
4013 
4017 
4018 
4023 
74C00 

LM301 
LM307 
LM304H 
LM308 
LM309K 
LM319 
LM324 
LM339 
LM377 
LM382 
LM3900 
LM555 
LM566 
LM748 
LM1458 

40c 
$1.25 
$1.15 
$2.50 
$2.80 
40c 
45c 

loft 
70c 
70c 
70c 

$2.30 
$2.80 
$2.80 
$3.20 
$3.20 
$2.80 
$2.45 
$1.50 
85c 

$4.50 
90c 

$1.50 

10 up 
mixed 
35c 
35c 
35c 
35c 
35c 
35c 
35c 

$1.60 
35c 
35c 
95c 
90c 
90c 
90c 

$5.50 

35c 
$1.20 
$1.10 
$2.35 
$2.70 
35c 
40c 

10 up 
60c 
60c 
60c 

$2.10 
$2.60 
$2.60 
$3.00 
$3.00 
$2.50 
$2.30 
$1.25 
75c 

$4.30 
80c 

$1.30 

SCOOP! 
Radio Control Components 
Famous Sevo mechanisms 
from U.S.A. with Mitsumi 5 
pole motor & Bourn's feed-
back pot. Ready to assem-
ble, just add amplifier. 

These powerful fully con-
tained units will suit cir-
cuitry of recently published 
projects. $13.00. 

Dual Axis control sticks for 
R/C transmitters. $22.00 
incl. pots. 

PLUS 
many other items - 
pots, switches, knobs, 
plugs, sockets, etc. 

TECHNICAL ADVICE 
FREELY AVAILABLE 

OR RUSH REMITTANCE FOR OUR RAPID MAIL ORDER SERVICE (add S1 P&P) 
(Min. mail order $5.00, some items limited stock) 

P.O. Box 38, Ramsgate, 2217 

Elk ELECTRONICS 

Shop 13, 191 Ramsgate Road, Ramsgate. 
Phone (02) 529-7438 

8.30 - 5.30 Mon-Fri. 
8.30 - 9.00 Thurs. 
8.30 - 12.30 Sat. 

4 e 4Fo  Sr 

f, 

rwc=  /74 ut,  P . 

/7c Aris611 re-- /354e 
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NEWS DIGEST 

BWD SCOPE 
WINNER 

CASSETTE MEMORY 
The usefulness of the Hewlett-
Packard 9825 desktop computing 
system has been enhanced with 
the introduction of an external 
tape memory to offer four tape 
drives in a single unit. 

The new 9877A tape system 
provides 250 Kbytes of additional 
memory or up to I Megabyte with 
the four drive options. 
An additional feature of the 

9877 is its ability to duplicate 
tapes rapidly. 

Prime uses of the 9825 equip-
ped with a 9877 are in the fields of 
controlling, research and statis-

tics. In these application areas. 
the 9825's speed, interfacing 
abilities and computer-like fea-
tures, coupled with the 9877's 
memory capacity, make it par-
ticularly well suited for use as the 
controller of an instrument sys-
tem, for pilot process control ap-
plication, remote data collection, 
production control and informa-
tion management. 
Prices for the 9877 are $2340 for 

the one-cartridge version, $3065 
for the two-cartridge version and 
$4330 for the four-cartridge ver-
sion. Duty and sales tax are addi-
tional, if applicable. 

The winner of the BWD504 oscilloscope, the prize in 
a contest in October ETI, is Mr. S. Michaels, of 
Shepparton, Victoria. 
The following answers were accepted as correct: 

(1) C,D or E; (2) E; (3) E; (4) E. (5) E. 
Although most entrants got the. right answers we 

had a couple of queries about question 5. The circuit 
is a low-pass filter and, by altering the frequency of 
the input and the values of the components, a range 
of outputs is attainable. At one extreme you have a 
near replica of the input signal and after considering 
outputs with rounded corners and triangular wave-
forms you come to the other extreme where the 
signal is completely blocked by the filter. 
The only acceptable answer shown on the entry 

form is the one representing this extreme case, shown 
in drawing E. From a distance dr4wing C looks like 
the triangle-wave you get between the two extreme 
mentioned above. But the short interval at zero volts 
in each cycle clearly rules this out. 
This contest was very successful in the size of the 

entry — we had coupons returned from about ten 
percent of the magazines sold. 

VARIABLE PERSISTENCE SCOPE 
A new variable persistence/storage oscilloscope 
from Hewlett-Packard includes a burn-resistant 
CRT and automatic storage control to make it easy 
to capture low rep-rate and single-shot waveforms 
for stored display. The 15 MHz bandwidth and 2 mV 
sensitivity make it ideal in education, medical and 
electromechanical applications. 

Japan's leading 

calculator 

exporter applies 

for bankruptcy 
Systek Corp, who supplied calculator 
chips to companies like Adler, Olivetti, 
Lloyds, Unisonic, Royal, Rockwell, and 
Victor, as well as exporting video games 
and printing calculators, has applied for 
bankruptcy. 
The failure of the company is said to 

be attributable to increased competition 
in low-priced calculators from Hong 
Kong and Taiwan. 
Systek started in 1968 and had sales 

of over US$100 million last year. Their 
reported deficiency is around USS40 
million. 

MICROCO MPUTERS 

ASSEMBLED OR KIT FORM 
A ND 

PROFESSI ONAL DEVELOP MENT 

SYSTE MS WITH ENHANCE MENTS 

C Q W1 7F0XJ 
if3  T 

A DIVISION OF 

AUTOMATION-ST:11111.11  I' I 1. I "I I). 

47 BIRCH STREET, BANKSTO WN 2200  Phone: 709 4144 

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1976 9 



* • FOR THE HI F1'ER 
*  •  A larnastic .Stdfl Up der  to begin yourc  

ho lo sysrern  or a grear *dubbing' de 
•  for serous audiophiles 

:WATTMASTER 
STEREO CASSETTE DECK WITH AUTO STOP  $ 

4. This real beaui deck has slider level controls, three neat 
WHATEVER HAPPENED 

* eliminate`   tape select  nointal or CHras° pp .70' Ze cy" t tO  upelal Ti) INFLATION ITS DEAD' 

4, ion with auto stop feature Microphone inputs Imics 
supplied) or phono tack inputs Stereo headphone outlet 

ir A fantastic deck lot the once  limited quantities olo 

S99 00 

BASF HOBBY BOXES 

• .. 

CASSETTE HOBBY BOX $ 11 2 1 5 

Contains all you'll need to properly 
look alter your valuable cassettes' 
With splicing template, non magnetic 
scissors & tweezers leery important for 
noise free splices) Philips & flat screw 
drivers, spicing tape & dispenser. torn 
of leader tape, clips, pressure pads and 
spare screws Ideal for making party 
tapes. sound effects or special effects, 
Cal C 3500  012 15 

LAST YEAR I SOLD SIMILAR 
DECKS FOR S139 95 LOOK 
AT THE PRICE NOW. 

ULLO RE DAS ERES ARGO DI KIS AN TAH OHO HO Ie 
ry *-

levocp sitya„ 
Cat A 3682 

tra 
11 you own a tape recorder or cassette deck, you'll need to 

d splice tapes Don't try to do it with a razor blade an sticky T ele. 
tape  loin the professionals Use a BASF hobby boa 

$775 REEL TO REEL ROBBY BOX 

Similar to the cassette hobby boo but has gear lust for 
the reel to reel set  Like a marking pencil, splicer ,tape. 
red, green & white leader tape stop foil spool labels, 
tape clips. etc The complete editing kill 

67 75 

*Don't forget Dick's full range of tapes & Hensones for that 
last minute Christmas gift that you forgot to buy. 

FOR THE LISTENER 

*  LATEST LOOK AM/FM RADIO 

*  You can play it on the beach you can play it 
•  in the home Dual power for economy 1740V 
Fr mains or internal batteries) and dual band for 
4. versatility AM for normal Di & news stations. 

FM for fine music stations Absolutely mad 
Fr give away price for such a fine looker & good 
*  performer  It sounds as good as it loOkS1 
▪  Gat A-4320 
Jr 

519 95 

Walnut tenet, 

Fantastic Speaker Kit HI Fl CHANGER 
HOW DO YOU JUDGE A SPEAKER, 

The ultimate test of any speaker is how it sounds to you 
After all you're the one who has to live with it 
These sound peat en* pest shout any smelter 
But there are other considerations like how much room 
they will take up Can they be fined into a small spacer 
The., are small. 
How do they took Will They tone in to the real ol my 'Op & 

They look great You can cheep the colour of the baffle/ 
Anti are they eapensive  Irs one thing to buy a good speaker, 
another to pay a month s wages tor ill 
These ere very reasonable  • 
Some kits are nerd to Out together Do rt 0 have to have a 
degree to put them together' 

Them all dead easy 
Okay Frn conveced Where do I see these fabulous speakers' 
Where else bet a Dock See* store or dealer. 

You can please yoursell what speaker 
You Put in this boo  But Dick ',a, 

1625 Cat C 2100 1814i  201,14, tespoine 
a couple wh,ch would be ideal , 

30 watts rating Dual impedance, 4 ir 
8 ohms Huge 16or magnet , Twin 
cone for optimum pelloonance 

Cat C 2012 Famous C8MX  10W 
lonsJ Bohn, dual Curie Resp 
top,. 100,  thou, $7.50 

:SPECIAL 
VALUE PLUS. PACKSON AM/FM 

41'  ••• WITH CASSETTE RECORDER ... 

You can record direct fro m 
the radio  no leads  or 

4. 
use the inborn condenser 
microphone Cat A4016 

* " 

Ii 44 9• 9 0  

•••• 

4 Specially 
/wiped for llastrolle 
repels, HEW listen * 
mem 4. Complete 

VHFetwereff 
VHF all band communicator 
Covers bands below. AC DC 
,timPatt pottable LED light 
toning Earphone socket 

NOW ONLY 

$ 4 4 . 9 0 

Cat D 7833 

530  1600101t Nitintei AM bruadraST band  Al , 

your normal local broadcast stations 

S4  8811411e  TV Fire brigade. Ambulance. Police. 
Business Radios etc 

88  108MHE.  New FM bloadcast hand 

108  136M111  AIR band all aocralt (tiger moths to 
pumbos lower. etCI 

135  21/MHz. Amateurs. marine VHF. harbour corrupt. 
Tans, Police, Road Patrols, etc etc, 

LUXTONE AM/VHF 
3 RECEIVER 

Same band coverage as above receiver 
incredible value for such wide range 
Luatune AM IM VHF rece,vet 
operates on AC batteries. small 
appearnace and comes complete wrth 
earphone and batteries All solid 
Val& robust consbuction 
Cet D 21140  S29 90 

29.9O 
DICK SMITH ELECTRONICS GROUP 
Head Office: Phone 439 5311 Tele. AA20036 Coble Chttsrmt Sydney. 

M ail O r ders: P 0  Boa 747 (tows Nest. N S W. 2065  

N.S.W. Branches: G ORE HILL 162 Poole Kyhway. 439 5 311 4 1117/ 

STONE Y 125 York St  29 1126  BANKSTOWN  361 Hume Hwy.. 709 6600 

Interstate Branches:OLD 166 logon Rd • Butondo.391 6233. 

VIC.  656 Bodge Rd., At< Amend. 42 1614. 

LOOK & WORKS BETTER 
THAN RABBITS EARS 

Delo. TV antenna for indoor use in 
primary reception areas Ideal for coluto 
or SAW use. standard connector 
CarL 4012  .  S8 90 

VHF AIRCRAFT 
RADIO WITH 
AM BAND 
$12.50 

DICK SMITH DEALERS 

A E Cooling. Elizabeth South S A Ph 255 2249 
Veneman & Wyatt. Stuart Park, N T Ph 81 3491 
Aero Electronics, Hobart. Tas Ph 34 8232 
Wills & Co, Launceston, Tas Ph 31 5688 
Hunts Electronics, Toowoomba Old Ph 32 6944 
The Record Centre, Griffith. N S W Ph 62 1577 

Altionics Parts, Perth. W A Ph 28 1599 

Dealers strives may be slightly tirietter 
doe to Itanyttort ircto 

Handy pocket 'who 
allowes you to listen 
to internationsi 
craft band (110 136 
MHt) You can hear 
the control tower 
automalic weather A 
landing inlormation 
aircraft approach and 
departure instructions 
aecralt to aucratt etc 
Ideal lot flying stude 
not, flying schools etc 
9 V DC powered Hes 
AM broadcast bend too 

612.54 

SHOP HOURS 

Mon - Fro 9 to 5 30 

Sat 9 to 12 

bankccw-c/ 

5)0 

IS YOUR OLD PLAYER CLAPPED OUT , 

Did you know that it's easy to change to a  .4( 
brand new Garrard Your records will love 
you for di  IC 
These fully automatic turntables can stack  4( 
up to 6 records, they have a sapphire stylus 
in their ceramic cartridge, and have a cueing 
lift Why Put up with a worn out player  11( 
any longer Get one of these mighty G rrr a r ds 
today' 
Cat A 3036  51150 

5 )0 

* Don I lotget Dick full range of 
record accesiones and equipment *  
lot that last minute Christmas gilt  IC 

SANTA SMITH & STAFF WOULD 

LIKE TO WISH ALL CUSTOMERS 

AND FRIENDS A MERRY 

CHRISTMAS AND A SAFE AND 

PROSPEROUS NEW YEAR 

FOR THE TECHNICIAN 

001a  DC  

1 95°  
101 

INCREDIBLY HANDY LITTLE DC VOLTMETER 
••• DIGITAL READOUT IN END OF PROBE • • • 

Ideal or service. developmental work or, this 
laniaste little DC voltmeter has a 3 digit teadout 
in the end Ideal lot wotking in close whet, you 
can't afford to lake your eyes oft the circuit 
one flash and you're ash, 

3 ranges. 20V 200V V 19013V  Battery powered 

Cat 01445  549 50 

SAVE 33%% 
STEEL MINIATURE DRILLS 

50 ,..• FOR PC BOARDS 

Just right for component leads no 613 I 041,11 
won't be too sloppy Sr too tight 
Cet T4120 30.50 

60 Of a little smaller A no 65 I 033m/ ideal for 
small leads (especially IC Conn 
Cat T4425  1040 

,75 

SIGNAL INJECTOR 
_ 

YOU CAN SERVICE ON THE CHEAP, 

Very economic serene signal injector puts 
out harmonics way up into the RF region 
An invaluable serv,ce tool (at twice the puce) 
CH CI 1270  54 75 

P O S T A L  C H A R G E S 

ORDER VALUE CHARGE 

Sb  10 99 99  St 9°  BY COMET FREIGHT  THE MINIMUM 
500  to S24 99  St SO  'ACP'NG AND HANDLING CHARGE 
525  to 549 99  52 50  is St 00 WE DESPATCH 'FREIGHT 
554  to 099 99  53 50  0111- AND YOU PAY WHEN YOU 
E100 ol more  55 00  RECEIVE THE GOODS 

trio C U 0 SEND 5". 40 EXTRA PLUS 43 00 DEPOSIT 
MINIMUM MAIL ORDER AMOUNT IS thr 



NEWS DIGEST 
Continued from page 9 

MAXAR 
Motorola's new Maxar two-way radio aims 
to put the Australian small businessman on 
the air with a mobile communications sys-
tem. 
Maxar, offering 25 or 15 watt output, is the 

smallest, lightest, toughest and most power-
ful low-cost transceiver ever introduced by 
Motorola. 
Selling at around $600, Maxar can serve as 

either a mobile or desk-top base station. 
An appealing feature with an unappealing 

name is the "Digital Private Line Coded 
Squelch". In other words, only messages 
concerning a given owner's own system 
come through loud and clear. Traffic from 
other systems using the same channel is 
eliminated. 

TV 
CONVENTION 
We have just received a report from Terry 
O'Connor on the Seventh National Televi-
sion Service Convention held recently in 
Perth. Lecturers at the convention discussed 
new techniques that will soon have to be 
mastered by service engineers — servicing 
video tape recorders was covered in one lec-
ture and proposed teletext schemes in 
another. The service engineers hope to 
widen the membership of their association to 
include electronics technicians. 
The eighth convention will be held in 1978 

in Brisbane, but in the meantime there will 
be a TV Service Seminar at the West Point 
Casino in Tasmania in September 1977. 

Errata 
In last month's CMOS Data 
Sheet the 4066, although placed 
correctly in the classification, 
was  wrongly  specified.  This 
device is a quad bilateral switch. 
The Audio Phaser and the Audio 
Limiter projects in recent ETIs 
have used the 4049 CMOS hex 
inverting buffer in the linear 
mode. Some readers have had 
problems with these projects 
because they have used Philips 
devices -- these devices will not 
operate in this mode and cannot 
be  made to work in these 
projects. 

CONTEST 
CONTEST 
We had considerable difficulty judging 
this contest despite the lengthy specifi-
cations of our criteria in the October 
issue. From the entries we have got 
many new ideas for contests but in 
selecting a winning entry we have con-
centrated on problems with unique 
solutions. 
Our winner is G. Perry of Brisbane 

who sent  in three problems. The 
winning problem we are using as this 
month's contest, but for interest we 
publish below one of his other entries. 
The solutions we be in the February and 
January ETIs, respectively. 
We will also be sending Unitrex 

calculators to nine other entrants 
these people sent in 'contests' that were 
so good that we will be using them in 
future ETIs. These readers are: John 
Broekstra, I Brown, Tim Cumpston, 
Gordon Dodd; Mathew Ford, B.I Joyce, 
N Kandasany,  Ashim Roy and K 
Wallace. 
This is the interesting puzzle sent in 

by G Perry with his winning entry, 
some of you might know it — it was 
first published in 1903 (and we must 
credit  the  inventor,  Henry  Ernest 
Dudeney): A spider is on the vertical 
midline of one wall of a room, one 
metre down from the ceiling. A fly is on 
the opposite wall, on the midline but 
one metre up from the floor. If the fly 
is paralised and the walls are 12 m 
square and 30 m apart, what is the 
shortest distance the spider has to crawl 
to reach the fly? (The spider must crawl 
the complete distance — no spinning 
webs, jumping, etc.) 

Win a Unitrex Calculator 
This puzzle is the winning entry in the 
'Design a Contest' contest set in ETI 
October: 
A salesman calls at a house to sell 

children's toys for Christmas. He asks 
the lady of the house if she has any 
children and she says she has three. 
The lady decides to have a bit of fun 
with the salesman so when he asks for 
the ages of the children she replies: 
"The product of their ages is 36 and 

the sum of their ages is the same as the 

number of the house next door!" 
The salesman then goes to look at 

the number on the house next door but 
when reaches the gate she calls after him 
"Oh, by the way, you'll need to know 
that the eldest plays the piano". 
If you can work out the three ages 

write them on the back of an empty 
envelope (with your name and address) 
and send it - to ETI/Unitrex Contest 
(December) to reach us by the 5th of 
January 1977. 
Permit number TC7585 

Cordless Soldering With  
for electronic circuitry 

Complete  freedom from cords, transformers, 
power points, plugs. The Wahl ISO-TIP soldering 
tool is light (170g), slim, powerful: suitable for tag 
soldering, printed circuits & miniature components. 

Automatically • 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 

From trade houses or 
ROYSTON ELECTRONICS 
22 Firth St., Doncaster, Vic., 3108. 
VIC:  848 3777  OLD: 52 3166 
N.S.W.: 709 5293  S.A.: 42 6655 
RE757  W.A.: 81 5500 

recharges when 
uL placed in stand. 

411 

Rechargeable battery 
electric 
soldering 

tools 
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AMPLIFIER MODULES 
FOR HI FI, INTERCOM, P.A. & HOBBYIST APPLICATIONS 

These miniature versatile audio amplifiers are all silicon solid 
state with transformerless design for wide bandwidth and low 
distortion. Only the best quality components are used, 
MOTOROLA transistors, PHILIPS resistors and capacitors 
and professional grade FIBREGLASS P.C. They come com-
plete with circuit diagram, wiring instructions and suggested 
uses. These modules are MADE IN AUSTRALIA and are availa-
ble immediately from stock. The MPA-3 is a 3 WRMS unit and 
the MPA-15 will deliver 15 WRMS, both with 82load maximum 
rated supply voltage — they can be powered by battery or DC 
power supply. Each unit has 2 inputs, HI & LO level for extra 
flexibility — built and tested. 

SPECIFICATIONS: 
MPA-3 
• Power outputs — 3WRMS 
• Supply volts — 9-25 DC 
I  Distortion — less than 1 percent 
at full output 1 KHz 

• Bandwidth — 30 Hz to 40 KHz 
at full power 

• Sensitivity — 3 mV LO input 
250 mV HI mput 

PRICE 56.85 PAP 65c 

FRO M: 
DYNAMIC IMPORTS  P.O. Box 487. Dee Why ,  NSW 2099 Ph 982 1245 

MPA-15 
• 15WRMS 
• 9-40 DC 
• Less than 1 percent 
at full output 1 KHz 

• 20 tiz to 30 KHz 
at full power 

• 3 mV LO input 
250 mV HI input 

PRICE $13 50 P&P 65c 
Sales fax is included 

BLANK CASSETTES-CADENZA 
Chrome cassettes at low prices without sacrificing quality 

• 

claymont 
. 0.41 01 

M E C 9 0  

• 

• 

• 

• 

CLAYMONT C90 Cr02 
CLAYMONT C90 Low Noise 
HITACHI UD C90 
MEMOREX FC 90 
MEMOREX CC 90 

1-11  12-23  24-47 
$2.20  S2.00  $1.90 
S1.65  S1.50  $1.40 
$2.50  S2.40  $2.30 
$3.00  $2.95  $2.85 
$4.30  $4.00  $3.25 

All Cassettes play 45 minutes per side. Prices of larger quantities 
on applications. 

Pack and Postage 

1 or 2 50c throughout Australia; 3-6 70c throughout Australia, 
Sydney metrop. area all larger quantities 70c. N.S.W. all larger 
quantities $1.10; Adelaide, Brisbane & Melbourne $1.70 1st 
dozen, 25c extra dozen. S.A., OLD & VIC. $2.00 1st dozen, 
25c extra dozen. TAS., W.A. & N.T. $2.25 1st dozen, 45c 
extra dozen. 

Please send S.A.E. on all enquiries. 
P.O. Box 77 Balgowlah N.S.W. 2093 
Sydney 949-1893 please mail enquiries only. 

THE NAME or THE GAME.. 
Ron Chapman's game is Hi-Fl and at Ron's store you'll find all the quality name brands, Pioneer, 
Marantz, Bose and many others.- If you're after good sound, check out the names you know 

Pioneer 

Pioneer's Rondo 3000X, the succes-
sor to the very popular Rondo 3000. 

Marantz 
The Marantz 6300 Direct Drive 
turntable. 

Bose 
The Direct/Reflecting model 301. 
Innovation for exceptional value. 

RON 
NEWCASTLE'S MAIL 

APMAN HI • FI 
DER SPECIALIST. —  880 HUNTER STREET, NEWCASTLE 2302, PHONE . 69 2733. 
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NEWS DIGEST 

WIN A SEAT 
ON DICK'S 
PLANE TO THE 
ANTARCTIC! 

Join Dick Smith (The Electronics Nut) 
in a once-in-a-lifetime experience on a day 
trip to the Antarctic. 
You will leave Sydney at 10.00 am on 

Sunday 13th February 1977 in a chartered 
Qantas aircraft. After a light lunch and an 
interesting talk on the Antarctic Continent, 
you will pass over Macquarie Island, then 
two hours later cross the Antarctic Circle 
and meet the Antarctic coastline near the 
Mawson Peninsula. Providing the weather is 
good (which it should be at this time of the 
year) your aircraft will descend to 
10 000 ft and follow the Antarctic coast 
for over 200 miles. 
The huge Ninnis and Mertz glaciers 

should be clearly visible. You will pass over 
Commonwealth Bay which, as well as being 
the windiest place in the world, is the place 
Sir Douglas Mawson made the first radio 
contact (in 1913) with the outside world. 
You will then track direct to the south 

magnetic pole and after rounding it (with 
full celebrations and champagne) you will 
have a multi-course dinner and head back 
to Sydney, landing at approximately 9.30 
pm after an 111/2 hour, 5,300 mile "once-
in-a-lifetime" flight. 
Total cost of the flight is $230, but one 

lucky ETI reader will get a free seat*. 
Dick says this is an ideal trip for photog-

raphers, frustrated antarctic explorers, 
eccentric people and travellers who have 
been nearly everyikhere. Just imagine — 
at the office on Monday morning you can 
casually mention that "You went to the 
South Magnetic Pole yesterday .. ." 
We hear that Dick's first plane is fully 

booked but if you want to get a seat -on 
another flight check with Dick Smith's 
Antarctic Antic, P.O. Box 747, Crows 
Nest, NSW 2065. Phone: 439-5311. 

*All you have to do to enter the contest 
for the ETI seat is to think up a humour-
ous caption for the cartoon on this page 
(which is meant to show Dick in the 
cockpit of the plane as it passes the south 
magnetic pole). Write your ,entry, along 
with your name, address, and phone 
number, on the back of an empty envelope 
and send it to Up The Pole, ETI Magazine, 
15 Boundary St., Rushcutters Bay, NSW 
2011. 

Aro. 

• 

CHARGE IT! 
Now you can enjoy the convenience of long-lasting 
rechargeable batteries in your calculator, radio, 
cassette player, flash gun, etc. . . . and forget 
about those messy, unreliable dry cells. 

A QUICK, EASY METHOD TO CONVERT YOUR 
EQUIPMENT TO RECHARGEABLE BATTERIES 
Ask your Electrical Retailer for further details. 

AR LEC 
PS314 NICAD 
CHARGING 
CARTRIDGE 
• This low-cost battery 
cartridge enables you 
to charge 2 or 4 
nickel-cadium 
batteries 
simultaneously. 

• Takes (AA) penlite 
size batteries. 

• Use with Arlec 6 volt 
plugpack or similar 
battery eliminator/ 
charger —just plug in 
and charge. 

• Quick loading. 
• Fully guaranteed. 

A+R SOANAR ELECTRONICS GROUP 

30 Lexton Fload,Boxliolishc..3128,Australia  Telex 32286 

SOANAR 
GROUP 

SALES OFFICES PHONES 
VICTORIA: 89 0661 
N S.W.: 78 0281 
• AUST.: 51 6981 
QUEENSLAND: 52 5421 
W AUST.: 81 5500 
SOANAR (JAPAN) LTD. TOKYO 
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MS Components 
(Electronics) Pty. Ltd. 

TRADING HOURS 

M ON•T UES- WE D  &  FR):  9arn 5.30p m.  TH U RS.  9a m 7p m. 
SAT: Ra m 12 noon. c.o.o..s: Please add $2.40 to posting fee. 
N O OR DE RS UN DE R $4.00 accepted. For replies please send 
S. A.E.  Post  and  Pecking  50c  where  not  included  in  price. 
PLE ASE ... PLE ASE PRI NT YOU R NA ME & A D DRESS ON 
ALL OR DE RS AN D COR RESP ON DE NCE. 

THE GREAT NAME FOR ELECTRONIC 
164166 REDFERN ST., REDFERN, P.O. BOX 156 REDFERN, 

COMPONENTS IN AUSTRALIA 
N.S.W: 2016 TEL: 69-5922 or 69-6912 

( 

5' Fibreglass 
Complete 
Mobile 
Marine 
Sent 

8' Fibreglass 
Whip 
Whip 
Sent 
H/D 
P&P 
or Both 
Sent 

Magnetic 
Loaded. 
designed 
C/ W 
Only 

50 S-2 

metre  

PL259 

ANTENNAS 
ACCESSORIES 

CBM1 

MG027R 

44 

41411,1.1.1 
% . 
Ile 

0  

FOR 

CB W1 
Whip 

with 
Type 
Type 

Cornet Freight 

CBM1 

(Long Range). 
only 
Comet Freight 
Spring Base 
$2. 
for 

Comet Freight 

MG02 
Base 

Antenna 
to fit 

Cable & 
—$25 00. 

CO-AX 
CO-AX 

PLUG 
Plugs 

4 

CBW1 

. 

I MI L MI 

BASE 
CBM1 

Antenna 
base 

$20.00 
$21.00 
Forward 

Shakespeare 

$24.00.. 
Forward 
$15.00. 

$36.00. 
Forward 

7R 
Centre 
27" 
most 

PL259 
P&P 

CABLE 
Cable 

95c 

& 

• 

 long 
cars. 
Plug. 
SI 

35c 

each 

\ ,  / /  NO W AT M.S.C. 

..-- cBRAD19.. k.. TRANSMIT RECEIVER CRYSTAL , 
Range Available at $6 50/set Large 

HASNESTESN  FFOSR- 5T PROAWNSECR EMIVEETRESR  Compact 
I. ‘ 
-  yet measures SWR and power at once 

response 3MHz to MHz. 50 or 75 ohm 
iii_  Ps2ow2e0r 0-10-100 W-S WR  Frequency 

impedance 70 x 98 x 100 829 80 P&P 

FAMOUS 'SIDEBAND' 1 WATT TRANSCEIVER NC310 
• Fully approved—max. power allowed by PMG • 3 channel capability/27 24MHz send and 
receive crystals fitted • Jacks for battery, antenna, etc. 

The NC) 10 has a very sensitive dual  IA) Squelch control knob (B) Volume/ Power On-Off switch (C1 Tone Call switch (D) 
Push-to-talk switch (Et Battery checker (F) Speaker / microphone (G) Channel selector 

converwon superhet fOCO/V0f  it can be run  twitch i HI Externs! antenna iack (II External speaker jack (.8 External power jack (K) 
41)  °Minton& botteries or hooked up to a boat  Battery charge jack 

or car battery A meter is built-in to show 
the state of the banenes There s also a  SPECIFICATIONS 
charging jack for use with Nicest batter's's 
The trensmiller has • special call button 
to  the  Recover noise  IA 

 -1E1  Channel Number   3, on 27MHz  
Transistors  13 

 -1E1  Channel Number   3, on 27MHz  
alen  other station 

can be cdt out with the squelch control 
so that the only sound fromthe speaker IS  (B) 

-  W  hen you are being called 
We selected this see because il is  IC) 
•• ,at, le and it is very rugged—the frame ID 

k 

Transmitter Frequency Tolerance  ± 0 005% 
RF Input Power  1 Watt 

IF)  Tone Call Frequency  2000Hz 
Receiver Type  Superheterodyne 
Receiver Sensitivity  0.70V at 10c113 S/N 

ontrol panel we die cast for extra 
strength Also you can boost the range by 
connecting up an external aerial in place of 
the O111 il osonon telescopic All in all a 

f very n , ..nr set and excellent value at 

$49.95 P&P $3.00 

(0)  Selectivity  45dBat t 10KHz 
IF Frequency  455KHz 

10--IH) 
Audio Output  500m W to Ext Speaker Jack 

.-- (1)  Power Supply  8UM-3 (penlite battery) 
. 

IA,  "  Current Drain   Transmitter 120-22OrnA 
IK)  Receiver 20.130mA 

Accessory  Shoulder strap Battery UM-3. 8 
pcs Instruction Manual 

A l l1111 1 1 66. DELUXE 'SIDEBAND' 5 WATT TRANSCEIVER MODEL II -  • Operates lion 12V d c battery • 6 channel capabil ity-27 88 MH z fitted • 5VV output-Maximum power 15_,..... ,, , , allowed by PMG • Squelch and Noise limiter in receiver 
j  SPECIFICATIONS 

Channeells    Size  6-channel crystal-controlled 
41/4 " Wx 11/2 " H x 6• Xi" D 

Weight  24 poundS 
Here s a high performance set at a very low price And it s really  Antenna  52-ohm coaxial 

compact too.  Power Source  Input voltage— 13 8 VOC (E IA standard/ 
The Sideband Model ll gives nuoimurn legal output on up to 6  Circuitry  14 transistors 8 diodes 

1 0.  channels Meters tell you incoming signal strength and your output  RECEIVER 
(ii s nice to know that you are putting out a signal') The receiver  See r pry  1.V or better for 500 m W output I Ode S N 
is extremely sensitive has a squelch-control to cut out noise be-  a down at : 10 KHy 

,,  tween calls and has • built-in loudspeaker The 14 transistor 8  ,,,  1r V 
strode circuit also has ANL (automatic nose limiting) to reduce inter-  Sensitivity Audio Output 0 7 watt 

,  •  ference We supply complete with microphone and mounting  p ,  Speaker 3" dynamic 8.ohm 
__-  .--  bracket and installation is extremely simple Handbook end C11 .11  TRANSMITTER _.  included 

Sidebar-10 Mode, il comes with one set of crystals  Frequency  27MHz 
Frequenc  0 005% t   -'" ,  y Tolerance Spurious  Boner than 50 dB 

' *****  $ 9 5 P&P $3.50  Supressmn 111).1dWONTI  NOT to exceed 
Puwer Input 

LOOK AT THIS 
FOR VALUE  TENNA SINGLE CHANNEL 5 WATT TRANSCEIVER 

SPECIFICATIONS  Frequency Tolerance   -i- 005% 
FREQUENCY   27 880 FITTED  Intermediate Frequency   -455 KHz 
Receiver Sensitivity  .. Less then 5r V  Dimensions   17/1604 x 65/16 
Channel  . .  9  Weight  2lbs 
Power Supply  12V negative  Fuse ground  2 amp 
Transmitter Power  5 watts DC input (maximum)  PM G APPROVED 

, 

ONLY $62.50 P&P $3.50 

SEAGULL M ODEL CB -801, 2 3-CHANNEL M OBILE 
•  SYNTHESIZED C.B. TRANSCEIVER i . . .7---,-  olf 

we A ... i ) . -,-  FEATURES: Automatic noise limiter (ANL), P.A. facility, squelch .,...  io..1, 
control, transmit lamp, S-RFO meter. 

ONLY $126.00 P&P $4.00 NOTE All transmitting equipment needs a P M G licence. 

, 



1MS Components 
7 TRANSISTOR + 2 DIODE RADIO 

BY BENDIX 

Completely ready wired with volume 
control and switch. Large tuning dial W . 
and complete with 3%," 8 ohms .6 watt 
speaker. Battery container included.  
(Batteries not included) - READY TO 
GO!! -  

M.S.C's CRAZY PRICE!! 

S3.85 each or 2 for $6.50. P&P $1.50. 

(Electronics) Pty. Ltd. 

TRADING HOURS 

MON TUES WE D  &  FRI.  9am-5.30p m.  THURS:  9a m•7p m. 
SAT: 8a m 12 noon. C.O.D.'s. Please add $2.40 to post mg fee. 
NO ORDERS UNDER $4.00 accepted. For replies please send 
S.A.E.  Post  and Packing 50c  where not  included  in price. 
PLEASE ... PLEASE PRINT YOUR NA ME & ADDRESS ON 
ALL ORDERS AND CORRESPONDENCE. 

THE GREAT NAME FOR ELECTRONIC  / 
164-166 REDFERN ST., REDFERN, P.O. BOX 156 REDFERN, 

COMPONENTS IN AUSTRALIA 
N.S.W: 2016 TEL: 69-5922 or 69-6912 

SPRING REVERB 
cocEsEou cTioti  UNITS 

Specs: Input curprt - 350 m A, Driving Coil 
Impe.clance - 1611, Pickup coil impedance - 
10k1/, Frequency response - 100 to 3000Hz, 
Attenuation - 301dB, reverberation time - 
25 to 30 msec, Di mensions - 253 x 36 x 26 m m. 

ONLY $6.95 SAVE-SAVE-SAVE. P&P $1.25 

ONLY FROM US AT THIS PRICE 

MINIATURE 
MODEL MOTORS 

2 v dc per manent magnet 
'Lenco' motor, Italian 
manufacture with inbuilt 
centrifugei speed regulation 
originally used in record players. 
Co mplete with electro magnetic 
shield and series Inductor. 
Di mensions: 
Overall length 70 m m. 
Dia meter: 35 m m. 
Spindle Length: 20 m m. 
M.S.C.'S PRICE: 
$2.25 POST FREE. 

DIGITAL ALARM 
CLOCK 

Pt, No. MA-1002B 12 HOURS 
S11.50 

Pt. No. MA-1002D 24 HOURS 
$12.50 

Transformer to suit: $4.75 p&p 1.50. 

• 

Cf  - C 

-4,40 eArolim.:k1.04. c°•• 
+  • 

OF 1,000,000 (ONE MILLION) 
SEMI-CONDUCTORS. MUST BE 

CLEARED AT THE MOST STAGGERING 
PRICES EVER OFFERED - THESE 

DEVICES ARE MAINLY UNMARKED AND 
SLIGHTLY BELOW SPEC'S, BUT ARE GUARANTEED USABLE. 

ALL EM SERIES DIODES ARE MARKED AND FULLY 
GUARANTEED. TAKE YOUR CHOICE WITH THESE SPECIAL 
PA CS. POST & PACKING 50c per pack. 

PAC No.  CONTENTS  PRICE 
SC. 2  100 Assorted TO18 & T05 NPN & PNP 

Silicon Transistors  $2.50 
SC. 3  5 TO66 (2N3054 Series) Transistors & 5 

MS3055.-1 (Marked) Power Transistors  $0.90 
SC. 4  100 100V 3 amp Plastic Rectifiers  $4.50 
SC. 5  100 100V 5 amp 105 Metal Case Rectifiers  $5.00 
SC. 6  20 2N3055-1 (Unmarked) Power Transistors  $3.00 
SC. 9  50 EM402 Diodes, 200V 1 amp  $3.00 
SC. 10  50 EM404 Diodes, 400V 1 amp  $3.75 
SC. 11  50 EM406 Diodes, 600V 1 amp  $4.00 
SC. 12  50 EM408 Diodes, 800V 1 amp  $4.25 
SC. 13  50 EM410 Diodes, 1000V 1 amp  $4.75 

SPECIAL PRICES CAN BE QUOTED FOR 1000 off ON ANY 
DEVICE SHOWN. A BONUS GIFT OF 50 EM401 DIODES WILL 
BE ADDED .TO ALL ORDERS OF S25 AND OVER. (Only applies 
to SC1-SC13 packs). 

SCOOP PURCHASE OF DIGITAL 
CLOCK MECHANISM'S 
All  new  and  unused ... fully  imported. 
Co mplete with Ti me-setting control, denoting 
HOURS,  MINUTES  &  SECONDS.  Clearly 
visible figures of 5/16" Ht. Also incorporated 
are  two  remote micro-switches for setting 
Alar ms, Radio's or Television etc. 
With 240V 50Hz Motor. 
AMAZING VALUE AT 
$10.25 each P&P 91.25 

svwpktPu"'"''s 

APAN BRU 121/BC 

SEMI AUTO BELT DRIVE TURNTABLE 

Fitted in fully imported base and cover (removable) with a 
Jelco 14D Magnetic Cartridge. 
NORMAL PRICE S159.00 NOW ONLY $129.00 

NEVER AGAIN AT THESE PRICES 
N P N  P O W E R 
TRANSISTOR Co mplete 
with Mounting Kit. ALL 
N E W  . . . A L L 
M A R K E D .  . A LL 
GUARANTEED. 

N3055 (STC),10 for $7.75 P&P 50c 

(00 
2SB337 (ASZ16) 
GERMANIUM PNP POWER 
TRANSISTOR 

Sim.  to 0C28.  Co mplete  with 
mounting  kit.  Now  only  from 
M.S.C.  $1.10  or  10  for  $10. 
P&P 1 to 5 30c 10 up 48c. 

NEVER-TO-BE-REPEATED SPECIAL 

JB4A Stackable Jiffy Bins 
with 4 drawers. Were S2.99 
NOW ONLY $1.99! 

400g 

A good excuse to keep your workshop tidy. 



SPECIAL PURCHASE 
TRANSISTORS — CAPACITORS — RESISTORS 
We have purthased from a manufacturer who has ceased the production of radio 
equipment due to the tariff reductions, their current stock of capacitors and transis-
tors which we can otter at a fraction of original cost. 

FREE OFFER No. 4 Pack of 100 capacitors (value 
$3.50) with all orders of $15.00 or 

FOR DEC.  over. Plus 
& JAN.  No. 3 Pack of 40 transistors & 10 

diodes with orders of $25.00 or over. 

All Translators. Camellore end Resistors are New A Branded. 
TRANSISTORS: 12-2N305 5-1 power transistors 24 00108 general purpose audio 6 BC109C low 
noise audio 6 11770 NPN low level amp 12 EM404 silicon rectifiers 400 von 1 amp Plus 20 mixed 

silicon transistors 

68 TRANSISTORS FOR $9.00  No. 1 PACK 
PLUS 12 DIODES  P&P $1.00 
Mounting Mts tor 7K3055 (mica vmsbers & bushes 9c ea I. 

TRANS4STORS: 24 BC108 general purpose audio. 6 BC109C low noise audio 6 T1770 low level amp 
NPN 12EM404 silicon rectifiers 400 volt 1 amp PLUS 20 mixed silicon transistors 

56 TRANSISTORS FOR $4.80  No. 2 PACK 
PLUS 12 DIODES  P&P $1.00 

40 TRANSISTORS FOR $3.30  No. 3 PACK 
PLUS 10 DIODES  P&P $1.00 

TRANSISTORS: 10-BC108 general purpose audio 10-TT770 NPN low level amp 10-EM404 silicon 
rectifiers 400 volt 1 amp Plus 20 mixed silicon transistors 

100 CAPACITORS FOR $3.50  No. 4 PACK 
Post $1.00 

CAPACITORS: 100 comprising approx equal quantities of Philips tubular polyester (315 senes 
Polyester film greencaP . 8 Styroseal in standard values to 47 mfd wrth a list pnce of over S18 00 

100 RESISTORS FOR $1.00  No. 5 PACK 
P&P $1.00 

kEsisroRs: 100 mixed 1/2 and 1 watt Morgande Ducon. and IRH 15 different standard values 

700 RESISTORS FOR $2.80  No. 6 PACK 
P&P $1.00 

These Margande 8 I R C resistors are mostly 1,4 watt 10 percent Approx 30 different standard 
values The leads on these resistors have been cut 8. formed for printed arcurt board mounting) 

2N3055 TRANSISTORS 

No. 7 PACK 
Pack of 12 standard 2N3055 transistors $7.20  

3AMP 600 VOLT RECTIFIERS  No. 8 PACK 
PACK OF 12 FOR $3.60  P&P $1.00 
Pack of 12 for $3.60 I.T.T. 3 amp. 600 volt Silicon rectifiers 
type IN4723 (can be used for higher current if used  with 
heatsink. 

NEW-ROLA SPEAKERS AT A FRACTION OF LIST PRICE 
These new Rola C8MX twin coned speakers are available. in 15 ohm only. use two in parallel for 
Bohm operation giving a powe rating of 18 watts Also available the Rola CBMX 17 de luxe version in 
8ohm impedance  C8MX $6.50 each 

C8MX/17 $8.50 each 
(Post & packing extra. N.S.W. $1.50: Vic.. S.A. & Qid. $2.0U 
Tas. $3.00 W.A. & N.T. $3.50 per pair). 

POSTAGE S1.50 COVERS POSTAGE & PACKING ON ANY 3 PACKS. (EX-
CEPT SPEAKERS) 

METROPOLITAN RADIO SUPPLIES. 
2 WATTLE STREET, HABERFIELD. 

POSTAL ADDRESS: BOX 105A P.O. HABERFIELD 2045. 

ELECTRONICS 
it's easy! 

Take the mystery out of electronics with ETI's 

simple to follow three-volume course. 

Volumes 1 and 2 are available directly from 

Electronics Today, 15 Boundary Street, 

Rushcutters Bay. NSW. 2011 — price is S3.00 

each volume plus 40 cents postage (each volume) 

Volume 3 will be published in 
November/ December this year 

*to  
A MODERN MAGAZINES PUBLICATION. 
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POCKET 
C. II 

THE POCKETCOM is a 27240 kHz battery-operated trans-
ceivei suitable for two-way communication over a few 
kilometres (on a line-of-sight link with a clear channel). 
If a second channel is permitted you can plug in a crystal 
and switch to channel 8. 

Under present law it is not permitted to use Pocket-
Corn without a licence from the Postal and Telecommuni-
cations Department. 

Each unit can be switched to standby (and can be left 
in this mode for weeks without flattening the  batteries) 
ready to give a bleep tone when someone calls you on 
another PocketCom. Calling is achieved by simply pressing 
a button on the unit. 

The PocketCom comes with standard batteries and 
features an LED low-battery indicator. Another special 
feature is the squelch control, normally found only on 
more expensive receivers. This control eliminates unwanted 
noise when no signals are present, and can be turnEd off 
to pick up weak signals. 

$59.95 
PER UNIT. 

+ $3.80 P&P 

PER PAIR. 

POCKETCOM TRANSCEIVERS 
POCKETCOM TRANSCEIVER SPECIFICATIONS 

GENERAL 

Nominal operating voltage 
Low voltage cut-off 
Receiver type 
Intermediate Frequency 

RECEIVER 
Sensitivity 
Squelch Sensitivity 
AGC Variation 
Audio Power Output 
Distortion 

Adjacent Channel Rejection 

TRANSMITTER 

DC Power Input 
Microphone Level 
Modulation Distortion 
Tone Frequency 

Tone Modulation 

Modulation Capability 
Power Output 

3 volts 
2.1 volts 
Superheterodyne 
455 khz 

10dB S + N/N  <1.0 µV 
—  <OA 1.4V 

1 µV to 1000 µV  6 dB 
60% modulation  20 mW. 
60% modulation, 
100 µV  <10% 

—  26 dB 

To final RF stage  100 mW. 
30% modulation  1 mV rms 
60% modulation  <10% 

approx 2 kHz 
—90%, 
+85% 
90% 
30 mW. 

1 
To PocketCom Offer, ETI Magazine, 15 Boundary Street, Rush-
cutters Bay, NSW 2021. 

Please send me a PocketCom system — two transceivers at $59.95 
each plus $3.80 P&P = $123.70. I enclose a cheque payable to ETI 
PocketCom offer. ALLOW 4-6 WEEKS FOR DELIVERY. 

NAME   

ADDRESS   

  POSTCODE   

1 

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1976 
17 



Get a "Sleeping Do 
on your 
car! 
HERE is the special offer to end them all. 
An electronic anti-theft alarm for your car 
for only $39.401 
How do we do it? It's simple. We know a 

good deal when we see it, and you can 
share our wonderful discovery. 
The 'Sleeping Dog' car alarm is a highly 

sophisticated (would you believe three 
integrated circuits?) alarm system that 
you can install (something to do next 
Saturday) or you can palm the job off to 
your friendly auto electrician. It's a simple 
operational procedure, but it will turn off 
most would-be car thieves. This 'dog' bites 
when roused. 
It's got a flashing light (haven't they all?) 

and it's a compact 'blackbox' which is 
computer- tested before it leaves the 
manufacturers. They even give you a copy 
of the computer test printout sheet with 
each alarm (for those who can handle the 
heavy technical stuff). 
The 'Sleeping Dog' protects the boot, 

bonnet and doors of your car, even 
trailers, caravans and bumper-mounted 
driving lights. 
The 'Sleeping Dog' alarm does NOT use 

the 'voltage drop' sensing system like 
many others, thus it does not activate 
false alarms. 
If you were to pay the full retail price for 

this little 'pet' then you'd probably fork out 
about $58. But we know you're smarter 
than that, and understand you'll want to fill 
out the coupon below and make a real 
killing. Remember it's $39.40 complete — 
post and packing Is only $1.60. 
Get a 'Sleeping Dog' on your car — and 

keep it to yourself. 

18 

55 

Yes! I am a dog lover, so please send me   

Sleeping Dog alarms, I enclose $   which includes $1.60 p&p. 

Send to "Sleeping Dog" offer,  Alarm Options: 
Modern Magazines  • Mercury Switch, connects in "loop", pro-
(Holdings) Ltd.,  tects bonnet or boot. Tick 0 add $3.00 
15 Boundary Street  each. 

Rushcutters Bay,  • Isolating Switch (toggle), defeats alarm op-
NSW 2011  eration. (Alternatively remove fuse when 

car goes in for service). Tick 0 add $2.00 
each. 

Name:   

Address   

ETI   Postcode   
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No.1 rated! 
In US by "Consumer 
Report" 

conk? 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 LSI 
(Large Scale Integration) chip manufacturers 

Corvus II' 
500 45 

RPN (Reverse Polish Notation) 
Memory Store and Recall 10 Registers 
4 Level Stack. Rotate Stack 
10 MEMORY EXCHANGE WITH X 
Log LB 
Trig (Sine. Cosine. Tangent. INV1 
HYPERBOLIC 611,1H. COSINH 
TANH. IN'.') 

HYPERROUC RECTANGULAR - 
107 \'T" 1  Xd—y 

Tr. OiS 
y- throucgh INVERSE 

GRADIANS 
DEGREE RADIAN CONVERSION 
Degree Radian Mode Selection 
DEC DEG MIN SEC 
Polar to Rectangular Conversion 
Recall Last X 
Scientific Notation Fixed and Floating 
Fixed Decilnal Point Option 10 91 
DIGIT ACCURACY 
DISPLAY OF DIGITS 

. • . 

GROSS PROFIT MARGIN 
Mean and Standard Deviation 
• . 

Product • Memories 
CF DIRECT CONVERSION 
F C DIRECT CONVERSION 
UT GAL DIRECT CONVERSION 
KG LB. DIRECT CONVERSION 
GAL UT. DIRECT CONVERSION 
LB-KG. DIRECT CONVERSION 
CM INCH DIRECT CONVERSION 
INCH-CM DIRECT CONVERSION 

As you can see, the Corvus 500 is a lot more 
calculator for $95 

Price  $95.00 
Mail charge  $2.50 
Sales Tax exempt  $85.00 
For sales tax exempt purchases, please supply 
number or certificate 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 

Yes  No 
Yes  No 

Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
12 
12 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
No 
Yes 
No 
Yes 
Ye, 
Yes 
Ye, 
Ye, 
Yes 
10 
10 
Yes 
No 
Ye, 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 

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 

Ok 
„4„ cyci 04.3 

foe 
I,*  v *  14*-

141  e us 

to%m  I N N I 

Your problem is solved the way it is 
written, left to right sequence, eliminating 
restructuring, unnecessary keystrokes, and 
the handicap of having to write down 
intermediate solutions. And all information is 
at your disposal —Just roll the stack (R) to any 
intermediate information desired. You arrive 
at your 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+31 x (4+51= 
Algebraic 2 + 3 = MS 5 + 4 = X MR = 
TOTAL 12 keystrokes ISR51. add 2 more 
keystrokes) 
RPN: 2 Enter 3 + 4 Enter 5 + 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 memones, you have 
access to more entries, or intermediate 
solutions: less rememberins or writing down. 
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 
or multiple operations when a function is 
performed, the last input argument of the 
calculation is automatically stored in the "last 

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. A WORD ABOUT CORVUS 500 12-
DIGIT DISPLAY AND ACCURACY. Finally 
you have displayed 12 digit accuracy in 
business format and 10 + 21n scientific 
notation. LED is manufactured by Hewlett 
Packard. 
FOR THE FIRST TIME you can raise the 
number 10 to 199th power or calculate 
Factonal Ix!) 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 51/2 " long by 3" 
wide by 11/4 " high and weighs just 8 oz. 
The COMPLETE CORVUS 500 for $95.00 
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 $95.00? Hurry! 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 discerning reader will no doubt 
recognise the tremendous price/ performance 
value on offer. By mailing the order coupon 
today we can assure you of early delivery — 
and should you not be satisfied, you may 
return the unit to us with full money back 
guarantee within seven (7) days. 
Or better, convince yourself of the real quality 
and value of our Corvus range, just visit our 
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 Genius  $80.00 
Corvus 615 Business 
Statistician  $25.00 
Corvus Digital Watches — but more 
about these in our next advertisement. 

ELEctionic concE m ?EY LED 

Ground floor, Cambridge House, 

52-58 Clarence St., Sydney NSW 2000. 

(02) 29 3753-4-5 

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

CASH payment: Cheque or money order 
enclosed. $95 plus $2.50 postage. 

NAME   

ADDRESS   

1st time offered for your 
. convenience BANK CARD 

m ail order facility. Please complete 

0 Please charge my bankcard. 
BANKCARD NO   
EXPIRY DATE   

  POST CODE   SIGNATURE   
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T H E 

EL C A S E T 
This new tape format combines the performance potential of open-reel with 
the convenience of the cassette. Whether it takes off or fails will depend 

on how much more product-updating the market can take. 

THE COMPACT CASSETTE FORMAT 
introduced by Philips some years ago 
has been responsible for a number of 
remarkable developments in the field 
of tape recording. Major tape manu-
facturers have refined and improved 
oxide formulations and coating proces-
ses, equipment manufacturers have re-
searched  and  developed  new  head 
designs using improved materials, and 
of course a number of noise-reduction 
systems have come into being. 
Even  so,  the  Compact  Cassette 

has inherent restrictions. Even with 
the finest heads and tape, it is still 
not possible to record the highest 
audio frequencies on cassettes to give 
useful output levels; at extreme low 
frequencies problems still occur with 
replay  equalisation  and  this  gives 
audible performatice deficiencies. It is 
clear the Compact Cassette is stretched 
to its performance limits at the present 
time, and whilst we can expect to see a 
continuation of the present trend of 
gradual  improvement,  it also seems 
unlikely that any major breakthrough is 
imminent that will solve the problems 
still remaining. 

MEASURED PERFORMANCE OF 
SONY ELCASET DECK MODEL EL-7 

Frequency 

Response: 

Total Harmonic 
Distortion 

Noise: 

Wow & Flutter: 
(record to 
replay) 

Sensitivity: 
(for 0 VU) 

Outputs: 

Crosstalk: 

+0 
20 Hz to 20 kHz _3 dB (-10 VU) 

20 Hz to 15 kHz +0  dB (0 VU) 
—3 

100 Hz  1 kHz 
OVU  0.6%  1.0% 
—10VU  <0.6%  <0.8% 

—52 dB (lin); —59 dB (A) Dolby Out 
—54 dB (lin); —64 dB (A) Dolby In 

0.1% RMS 
Unweighted 

Line 
Mic 

Line 
Phones 

100 Hz 
—40dB 

66 mV 
0.205 mV 

830 mV 
2.6 V 

1 kHz 
—46.4 dB 

6.3 kHz 
2.3% 
<1.1% 

Input Impedance 
86 1(12. 
4.5 kS2 

Source Impedance 
3.3 kS2 
136 S-2 

6.3 kHz 
—48 dB 

20 ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1976 



Compact Cassettes therefore remain 
a definite 'poor relation' to other signal 
sources for listeners requiring highest 
reproduction quality. Yet cassettes are 
undeniably easier to use than records, 
in the sense they are less easily damaged 
by handling and playing, and this no 
doubt accounts for a great deal of their 
popularity. Realising this, a number of 
manufacturers have researched the pos-
sibility of producing a new format 
embodying the convenience of Compact 
Cassettes with the quality potential 
of open-reel. One such format, which 
seems to have fallen by the wayside, 
was BASF's Unisette. Another is the 
Elcaset, the result of intensive research 
by a consortium of interested Japanese 
manufacturers. 

The Elcaset 
The Elcaset uses standard-width audio 
tape running at a speed of 19 cm/sec. 
Like the compact cassette and unlike 
open-reel, the quarter, track configura-
tion is used to give mono compatibility 
— stereo pairs of signals are recorded on 
adjacent tracks, not alternate ones. The 
cassette itself looks basically similar to 
the familiar compact and miniature 
(dictating machine) types. 
The differences, apart from size, are 

comfined mainly to detail design aspects 
For example, erase prevention is by 
means of retractable lugs rather than 
break-off tabs, the spooling hubs are 

fitted with ratchet locks to prevent 
tape spillage when the cassette is re-
moved from the recorder. The hubs 
are released by a recessed spring-loaded 
linkage operated by an appropriate bar 
fitted to the machine. Pressure pads 
are not used, tape being lifted out of the 
full-width aperture by moving guide 
posts. 
The head assembly is fixed and, in 

the instance of the sample Sony EL-7 
machine supplied for examination, uses 
a 'wrap-around'  curved  tape  path. 
Tension on the tape is applied by two 
hinged guides on the cassette itself, 
working in conjunction with pinch 
roller/capstan assemblies to give inti-
mate tape-to-head contact. 

The Sony EL-7 
The drive system uses three motors, 
the Sony has incorporated its well-
known closed-loop dual capstan system 
for constant-speed tape motion. All 
transport control functions are carried 
out using finger-touch push-buttons and 
use of servo-control enables a remote 
control unit to be added. Auto-stop, 
memory rewind and memory rewind/ 
auto start facilities are incorporated 
and unattended automatic record and 
playback can be carried out using an 
optional timer control. 
Outwardly, the review sample re-

sembled a front-loading Compact Cas-
sette unit. The obvious difference was 

a larger cassette compartment, fitted 
with a hinge-down transparent window 
with damped movement applied by a 
mechanical governor. To the left of the 
compartment was the power on/off 
switch, a three position toggle for use 
in conjunction with the optional timer, 
a further three-position toggle covering 
memory rewind functions and the three-
digit tape counter with push-button 
zero reset. 

Transport controls were fitted to an 
angled projecting strip below the com-
partment. 

The optional remote control unit, 
also  supplied,  duplicated  all  these 
functions but did not render the built-
in controls inoperative. A feature of 
the remote control unit was a 'record-
mute' pushbutton which, when depres-
sed, reduced the level of a signal being 
recorded to zero — obviating the need 
for operation of the machine's master 
level control on completion of  a 
recording. 

The remaining controls were fitted 
to the area on the right of the cassette 
compartment.  A pair of large VU 
meters, calibrated from — 20 to +5 
VU, were placed close to the top edge 
of the front panel and were bounded 
on their right by a master level control, 
effective on  both channels simulta-
neously and fitted with an adjustable 
detent preset system. Below this were 

The Elcaset (shown here actual size) 
is more than twice the size of the Compact Cassette 

(and that's two-dimensionally — it's even bigger if we talk about volume). 
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dual  concentric  level  controls  for 
microphone and line inputs, flanked 
to the left witn a pair of three-position 
toggles for bias and equalisation ad-

justment. 
Next was a further toggle controlling 

the multiple FM filter and alongside 
was a three-position rotary covering 
Dolby on/off and calibrate functions. 
Screwdriver presets were provided for 
Dolby record level calibration, using an 
inbuilt 400 Hz oscillator. 
Remaining controls included a push-

button for eject, a microphone at-
tenuation control giving a choice of 
15 or 30 dB reduction of level, an out-
put level control for use with head-
phones  and  a tape/source monitor 
switch. Front panel sockets (standard 
jacks) were provided for microphone 
inputs (via tip and sleeve plugs) with an 
auxilliary line in socket and a head-
phone output — both using stereo 
tip, ring and sleeve plugs. 
Rear panel complement included 

RCA-phono sockets for line inputs 
and outputs, a standard octal valve-
base  socket for connecting remote 
control or timer units, a pair of Ameri-
can-pattern AC outlets and an output 
level  preset. A screw-type earthing 
post was also provided. 
Standard of construction and finish 

appeared to be excellent, the front 
panel having a brushed aluminium over-
lay. The perforated metal cover was 
painted grey; removal of the cover 
revealed easily accessible circuit boards 
linked by slightly untidy wiring runs. 

These graphs show 
the results of tests 
made in the labor-
atory of ETI"sacous-
tical consultants. 
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We were, however, impressed by the 
standards of construction and finish 
of the review sample. 

One aspect needing clarification was 
the tape selector controls. Three types 
of tape were covered — type I, type II 
and type III. The sample tape supplied 
was dual-layer ferrichrome and was 
designated type II. We presume, there-
fore, but cannot confirm (no instruction 
manual  or  relevant  literature  was 
supplied with the machine) that type I 
refers to low-noise tape and type III 
to chromium dioxide. 
The demonstration tape supplied was 

recorded on one side with the usual 
spectacular sounds we have come to 
expect from such tapes. The remaining 
tracks were left unrecorded. 
Overall  record/replay  performance 

was considered excellent, subjectively. 
The Sony electronics performed ex-
tremely quietly and with little audible 
distortion. Recordings, by direct com-
parison with source signals using the 
source/tape monitor  switch, seemed 
only marginally inferior to the originals. 
The chief characteristic was a slight and 
barely audible loss of high frequency 
detail — a deficiency which we feel 
could only be noticed by direct com-
parison.  With  Dolby  switched  out, 
tape hiss was negligible and audible 
only during silences between musical 
sequences. With  Dolby  in use, no 
tape hiss was audible at average volume 
levels although the sound became slight-
ly but noticeably edgy. 

Assuming this sort of performance 
to be typical, it would seem that Dol-
by noise reduction is superfluous with 
this machine, we preferred to tolerate 
the small amount of noise heard with 
Dolby switched out than the distortion 
heard with noise reduction switched in. 
No obvious frequency non-linearities 

were observed during listening tests. 
Even at low and high frequency tonal 
balance was well maintained at all 
level  except when  incoming signals 
caused severe record overload. There 
was no evidence of diminished high 
frequency response when high record 
levels  were  used.  Subjectively, the 
EL-7 returned marginally better re-
sults than an ageing Revox A77 run-
ning at 19 cm/sec. 
The Sony EL-7 was judged to be a 

very good performer, and certainly 
convinced us that the Elcaset format 
is a welcome introduction to the hi-
fi field. Combining the performance 
potential of good open-reel machines, 
and  the  operating  convenience  of 
cassettes, the Elcaset system is likely 
.to have enormous appeal to critical 
hi-fi enthusiasts.  • 

\4/ FRG-7 
YAESU SYNTHESIZED 

RECEIVER 

for 
Amateurs, 
Novices. 
and 

Short-Wave 
Listeners. 

TECHNICAL DATA 
•Electronlc Band Changing. 

•0.5 — 29.9 MHz. Continuous Coverage. 
•Uses Wadley Loop (drift cancellation circuit)to 
derive synthesized hetrodyne oscillator signal. 

•LS13. US13. AM and CW. 
•Frequency Readout better than 10 KHz(readable 
10 5 KHz). 

'Stability within 500 Hz during any30 minute 
period after warmup. 

•Better than 0.7 pV for 10 dB S + N/NSSBand 
CW. 
Better than 2,p1/ for 10 dB S + N/N AM. 

• Selectivity + 3 KHz at --6 dB, ± 7 KHz at —50 dB 
•Input Impedance, high 0.5 —1.6 MHz. 
50-75 Ohm 1.6 —29.9 MHz. 
•234V AC 50-60Hz or 12V DC (externalorinternal 
8 dry cell). 
•Size 340 mm x 153 mm x 285 mm. 

FRG-7 $279 

Above prices include S.T Prices and specifications 
sub act to chan • 

RADIO 
DESPATCH 
SERVICE 

869 GEORGE STREET 
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 

WIDE RANGE OF 
PC BOARDS 

TRIO and UNIVERSITY 
TEST EQUIPMENT 

ELECTRONIC COMPONENTS 
ELECTRONIC TEST EQUIPMENT 
TV AERIALS B&W — COLOUR 

AND ACCESSORIES 

OPEN SATURDAY MORNINGS 

f 

How to 
upgrade 
your speakers 
for a few 
extra cents 
I he sound that Lome, out 01 those 

beauties is the sound that's on 
the cassette. Ni) better, no worse. 

And if you're using discount 
cassettes, chances are you're 

hearing discount sound, delivered 
with breathtaking clarity. 

A classic case of pennywise and 
sound foolish. Drop a TDK Super 
Avilyn in there next time and 
hear the difference. Vibrant 

sound, rich in colour and detail 
with the depth and harmonics 

that were there when the music 
happened. One IDK-SA. One time. 
One listen. That may be the first 

time you really hear your speakers. 
And all for as little as a few extra 

cents. A few extra cents more than 
the cassette you're probably 

using now. 
Wait till you hear what you've 

heen mission. 

•T•Di< 
SUPER AVILYN 
01 I 111- 101.111tIs %Oil ICC' 
as heat. A‘au hie at all go, 
hi -I i dealers and record shoos. 
Sole Australian agents 
C.onvoy International Pty. Ltd. 
4 Dowling St „ Woolloomoolon 201 I 
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For optimum performance, we recommend BASF tapes. 

Its rewards might be in another place and time,but yours are here and now. 
The 630D tape deek is one ot our top 

models. It retails around $656t. That's a lot. But the 630D is a 
lot of tape deck. It's totally professional in every function. 
Recording, dubbing, mixing, playback. 
Yet the controls are beautifully simple. After all, we want to 

give you good times. Not hard times. 
It comes, like all AKAI hi-fl equipment distributed by AKAI 

Australia, with our Complete Protection Plan*. Which simply 

means 12 months full parts and labour warranty on all Tape 
Equipment, 2 years full parts and labour warranty on all 
Amplifiers, Turntables and Speakers and a lifetime warranty on all 
GX Tape Heads. 
If you're still thinking about the price, think about this: sure, 

we could have compromised and saved a hundred. But we can't see 
any future in that. 

The AKAI  Professionals are NEW SOUTH WALES — SYDNEY CITY AND METROPOLITAN. Sydney: Douglas Hr-Fr, 338 George Street; Duty Free Travellers Supplies, 400 Kent Street, 
European Ekstrom,. 187 Claren,c Street; Instrol Hi Et Cnr Pitt & King Streets; Magnetic Sound Industries, 32 York Street; Jack Stern Audio, 275 Clarence Street Bankstown: Scluiund Hr Fi.Cnr 
North Terrace & Apart Way Burwood: Ekstrom, Enterprises. 11 Burwood Road, Edge Electrix, 31 Burwood Road. Concord: Sonarta Music Services, 24 Cabarita Road. Cremorne: Photo Art & Sound. 
257 Military Road Crows Nest: Allied Hi Fr, ;30 Pudic Highwas. Hurstville: Hi Fi HOUW, 127 Forest Road. Liverpool: Miranda Stereo & Hi Fi Centre, 166 Macquarie Street. Miranda Fair: Miranda Hi 
Er & Stereo Centre. Shop 67, 'top Level. Mona Yak: U'arringah Hi El. Shop 5, Mona Vale Court Parramatta: Gramophone Shop, Shop Isl. Westfield Shoppingtown, Sclsound Hi Ft 27 Danes Street. 
Roseland,: Roseland, Ht  Gallery Level South Hurstville: Selsound Hifr. 803 King George's Road & MO M Hill: Fulda Sound Centre. 93131 iverpool Street Sutherland: Sutherland Hi Ft, 5 Boyle 
Street Waken: Hornsby Hi Ft, 71 Pacific Highway Westleigh: Sound Insorruratcd, 16 Westleigh Shopping Centre, NEW SOUTH WALES COUNTRY. Albury: Hebert., hes Radio & 1V. 610 Dean 
Street Bep: Easdowns, 187 191 ('-arp Street Bowral, Fred Hayes, 293 Bong Bong Street. Broken Hill: Pee Jay Sound 1:entre. 364 Argent Street Gosford:Gosford Hr Fr, 163 Mann Street, Miranda Stereo 
& II, Er Cent rc. Cnr Donnison & Baker Streets. Moss Vale: RA ourric's Merchandising, I White Street . Newcastle: Ron Chapman It: Er , 880 Hunter Street , Eastern ltr Fr ..519 Hunter Street Nowra:Nowra 
111 Er. Shoalhaven Arcade. Taree: Tame, Photographics, Graphi, House, 105 Vutoria Street. Waggs Wagiga: Haber, hi s Rash', & TV. 128 Bushy Street Wollongong: HI Fr House, 268 Keira Street, 
Selsound HI Et 2-6 Crown Lane, A.C.T. Civic: Allied Hi Fr. 122 Runde Street Eyshwick: Allied  t Fi, 3-Paragon Mall. Gladstone Street QUEENSLAND. Brisbane: Chandler's, 120 Edward Street, 
Chandler's. 399 Montague Rid, West End; Stereo Supplies. 9s Turbot Street, Tel Air Electronics, 187 George Street Nambour: Custom Sound, Currie Street, Mt. Isa: The Sound Centre, West Street. 
Rockhampton: Chandler's. 144 Alma Street. Southport: Stokes Iles ironies, Ssarborough Street. SOUTH AUSTRALIA. Adelaide: Ernsmiths. 48-50 King 
Wrllram Street. Hinder, 'trading Co., 55 Flinders Street JR Ekstrom, 115 Gouger Street, Blackwood: Blaskwood Sound Centre, 4 Coromandel Parade. 
Glenside, Steiner Ekstrom,. Consgham Street Moana: Bob Calmen. 185 Commercia l Road. VICTORIA. Melbourne:  Doug las Hi Fi, 191 Bour ke Street , 
Wa miambool: A. G Smith, 159 Liebtg Street . WESTERN AUSTRALIA. Perth: The Audio 3:entre. 883 
'eSellington Street Calista: Hub HI Ft Kwinana Huh. Gilmore Avenue East Victoria Park: Japan Hi Fi, 889 Alhany Highway Nedlands: Audio Distributors,  AI 
Floodwar Shopping 3:entre, Broadway Midland: Midland Audio, 16B Great Northern Highway. 11406110S0 Park: Audio Distributors, 14 Glyde Street W.A. 
COUNTRY. Bunbury: Asbel Music. 130 Victoria Street. Kalgoorlie: Hambley's Hi Fi, Shop IS, Central Arcade, Hannan Street TASMANIA. &UMW, James 
Loughran & Sons. 29.31 Wilmot Street Hobart: Quantum Ekstrom,. 181C:0111ns Street. Launceston: Wills & Co., 7 Quadrant NORTHERN TERRITORY. 
Darwin: Pfitiners Music House. Smith Street. 
,The Complete Protection Plan does not coLer equipment purchased outside Australia 'Recommended retail price only. 

The na me you don't have to 
justify to your friends. 

706210 



In just a twist of the wrist, 
one Tamron lens zooms 
from here....to here. 

ITainn m 70-350 zi 

The incredible range of Tamron 
zoom lenses covers almost every conceive-
able focal length between 38mm and 
500mm. In seven incredible zoom lenses. 
They have precision optics, and Teflon-
coated zooming mechanisms for longer life 
and smoother action. 
FROM 
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There's a Tamron zoom lens fin-
every application. A wide angle to tele-
photo with close-focusing capacity; a 
compact medium telephoto zoom; a com-
pact longer telephoto zoom; two fast 
medium-weight telephoto z(xnns: and 
extreme telephoto zoom; and the incred-
ible Tamron 70-350 zoom with an un-
believable five times magnification! Just 
imagine that at a sporting event. 

-Lamro 

As well as zooms, there's a superb 
range of Tamron fixed focal length lenses. 
A 28mm wide angle, 105mm portrait lens, 
and 135mm, 200mm and 300mm tele-
photos. All of them would do justice to any 
camera system. 

All Tamron lenses have Adaptall 
mounts, which means the same lens can 
be used on almost all 35mm cameras. 
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High voltage, 
high current supply 
by B. R. Lewis & T. Hobbs, Dept. of Physics, University of Adelaide. 

This is the first of several articles describing specific sections of colour TV 
circuitry. The circuit described here supplies 155 volts at a maximum continuous 
output current of 1.5 amps. The supply is fully protected against overloads and 
continuous short circuits — and has an output impedance of less than one ohm. 
Sufficient details have been provided to enable the knowledgable enthusiast to 
construct the circuits described. Further articles will cover digital varicap tuner 
control, infra-red remote control, etc. 

INCREASED  STRESSES  IN  THE 
deflection  circuits  of  1100 colour 
television receivers place very great 
demands on the high tension power 
supply, especially if scan-derived low 
tension supplies are used. A typical large 
screen receiver draws some 200 watts 
using a 155 volt high tension rail 
supplying a mean current of about one 
amp. 
Some commercial manufacturers have 
resolved this problem by designing 
switched-mode regulators operating at a 
frequency of the order of 20 kHz 
without  using  mains  power 
transformers. These supplies are smaller 
in size and weight and can use cheaper 
filter capacitors, but they introduce 
problems in the form of radio frequency 
interference and portions of circuit 
which are floating at mains potential. 
For the setmaker the choice between a 
switched-mode  regulator  and  a 
conventional series regulator is fairly 
clear  cut,  most  opting  for  the 
transformerless design on the grounds of 
economics, ease of mass production, 
smaller size and weight, and greater 
efficiency. For the private constructor 
however the problems are different. The 
relative lack of availability of published 
switched mode designs and ferrite E 
cores suitable for the high frequency 

transformer, together with the increased 
safety  and  more  familiar  design 
techniques of a system with a mains 
transformer,  combine  to  make  a 
conventional  series  regulator  more 
attractive. 
Despite this conclusion, the design of a 
series  regulator handling such  high 
power at high voltage involves far more 
than merely rescaling a low voltage 
circuit, as will be seen:— 

THE CIRCUIT 
The power transformer is non-standard, 
and constructional details will be given 
later. The  main secondary winding 
provides about 150 Vrms off-load, and 
this is bridge rectified and applied to a 
capacitive filter. The bridge is rated at 
12 A at 400 V P.I.V. and thus does not 
require a heatsink. The unregulated dc 
output varies from about 210 V without 
load  to  about  170 V with  13 V 
peak-to-peak ripple at full load current 
of 1.5 A. 
The basic regulator consists of the 
Darlington series pass element 01, 02 
with negative feedback applied from the 
output via the differential pair 04, 05 
and voltage reference ZD. The high 
output voltage of 155 V allows the 
choice of a higher than normal reference 
voltage and this is supplied by an 

integrated circuit (type TAA550) which 
gives a typical reference of 33 V at 
2-5 mA with a typical temperature 
coefficient  of  —0.13 mV/0C,  far 
superior to the normal zener diode type 
reference. This device stabilizes the 
output  voltage  against  ambient 
temperature  variations.  In  normal 
operation the bases of 04 and 05 are 
held at 33 V and thus the output 
voltage is determined by the resistive 
divider feedback chain R13-R16. The 
variable resistor R 16 allows the output 
voltage to be adjusted in a range ± 15% 
about the design centre value 155 V — 
although  of  course,  with  proper 
adjustment of the unregulated input 
voltage to minimize series pass power 
dissipation, there is no reason why other 
output voltages could not be chosen. 
The series pass element receives its 
base drive via the network Al, R2, D1, 
and it is evident that this path is heavily 
decoupled by the large electrolytic 
capacitor Cl. This gives a deliberate 
slow rise time to the drive and hence 
output voltage, consistent with the 
requirements of a supply powering a 
transistorized line output circuit which 
must be protected against switch-on 
surges. In practice the rise time is of the 
order of one second, but if this facility 
is not required C2 may be omitted. 
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Transistor  Q1  has  the  following 
ratings: VcE0  = 350 V, l(max) = 1 A, 
PD = 10 W at Tc = 250C, while those of 
Q2 are VcE0  = 325 V. lc (Max) = 10 A. 
PD = 125 W at Tc = 250C. It is thus 
clear that the Darlington pair is capable 
of holding off the unregulated input 
voltage of 210 V, and passing the 
maximum design output current of 
1.5 A.  For  a normal  mains input 
voltage,  the  maximum  power 
dissipations for 01, and 02 are 1.5 W 
and  30 W  respectively,  and  hence 
heatsinks must be used in each case. For 
01, a TO5 metal header transistor, a 
substantial  heatsink  type  LP5A1B 
( I .E.R.C.)  is suggested,  while  02 
requires a sufficient area of standard 
extruded type TO 3 heatsink to provide 
a thermal resistance around 20C/W. 
The main difficulty in designing a 
supply of this type lies in the provision 
of adequate overload and short circuit 
protection.  Normal  current limiting 

would result in short circuit power 
dissipations in the series element of 
about  300 W, far exceeding device 
ratings. Foldback current limiting, while 
keeping the power dissipation within 
ratings under complete short circuit, 
invariably  results  in  catastrophic 
destruction of 02 due to traverses 
outside the safe operating areas during 
the foldback. This is of course due to 
secondary breakdown limitations rather 
than  excessive  average  power 
dissipation. As an example the MJ413 
can handle 0.8 A at 100 Vce , 0.15 A at 
200 Vc„, and only 60 mA at 300 Vce , 
due to second breakdown effects. Thus 
any marginal static overload will always 
destroy the device. The only safe way to 
protect the regulator is by means of 
very fast dynamic overload sensing and 
protection. 
This protection can be achieved by 
forcing the base of the series element to 
ground immediately a current overload 

is sensed. This ensures that no current 
can then pass through 01 or 02 and 
that they merely have to hold off a 
maximum of 210 V under short circuit 
conditions. The bypassing of the drive 
to 01 and 02 is accomplished by an 
SCR triggered by the voltage across the 
current sensing resistors R8, R9, in the 
ground return. Diode D5 acts as a buffer 
to the input impedance of the SCR, 
allowing more reproducible triggering. 
Resistor R7, D5 and C6 give a time 
constant for triggering of some 100µS. 
From the safe operating area curves for 
the MJ413 it can be seen that 10 A, 
100µS pulses are allowable at Vce  = 
200 V. Transistor Q3 acts as an ultra 
fast current limiter in parallel with the 
SCR, limiting the current passed by 02 
to about 2 A during the 100 4 period 
before the firing of the SCR, by sensing 
the voltage across R8. Thus the ratings 
of 02  (and similarly 01) are not 
exceeded  under  any  circumstances. 
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High voltage, high current supply 
After an overload the regulator must be 
reset by switching off the mains. 
Diodes D1 and 02 protect the emitter 
base junctions of 01 and 02 against 
reverse currents which occur if the SCR 
is inadvertently triggered while the 
output smoothing capacitor C5 still 
holds a charge. Diode 03 protects the 
collector-base junction of 05 against 
forward bias in similar circumstances. 

PERFORMANCE 

The nominal output voltage is 155 V. 
adjustable over a range of ± 15%. The 
output impedance of the regulator is 
less than 1 12, the output voltage 
dropping by less than 1.5 V over the full 
load current range or 0 to 1.5 A. At 
maximum output current the 100 Hz 
ripple in the output voltage is about 
80 mV peak to peak. The regulator is 
fully overload and short circuit proof - 
one-shot  protection  coming  into 
operation at load currents in excess of 
1.5 A. The SCR has proved immune to 
spurious triggering, and, after months of 
operation  in the  authors'  colour 
television receivers, not one case of false 
triggering has occurred. 

CONSTRUCTIONAL DETAILS 
Layout is not critical and any standard 
method  of  construction  may  be 
employed. 
As stated earlier 01 and Q2 should 
have substantial heatsinks, and 04 and 
05, which dissipate 300 mW or so, 
should also be fitted with small clip-on 
TO5 type heatsinks. Apart from this, all 
other components may be free standing 
on the circuit board. The value of R9 
may need slight trimming to set the 
overcurrent trip at exactly 1.5 A. 
The main non-standard item of the 
supply is the power transformer. The 
authors'  ve rsion  was  constructed 
according  to  the  following 
specifications: 

C cores 

frames 
turns per volt 
primary winding 

main secondary 
winding 

- 2 pairs HWR 
90/24/12 

- 2 x 90/24 
- 2.19 
- 548 turns 18 
S.W.G. enamelled 
copper wire, 
tapped at 525 
and 505 turns. 
330 turns 17 
S.W.G. enamelled 

copper wire, 
tapped at 320 
and 310 turns. 

low voltage  - totalling 141 
secondaries  turns 18 S.W.G. 

enamelled 
copper wire. 

The primary and secondary windings are 
wound side by side, and in all about 
0.8 kg  of  17 S.W.G.  and  2 kg  of 
18 S.W.G. wire are required, (less of 
course if the low voltage secondaries are 
not required). 
With the C cores properly clamped, 
the primary  magnetizing current is 
about 80 mA. The primary taps are at 
230, 240 and 250 V, and the main 
secondary taps are at about 141, 146 
and  151 Vrms.  The  low  voltage 
secondaries may be wound as desired up 
to a maximum of about 150 VA. 
It  should  be  noted  that  the 
transformer is somewhat larger than 
might initially be thought necesrary 
(total weight about 7 kg), but the 
authors are in favour of much smaller 
core temperature rises than currently 
seem  in  vogue  with  commercial 
manufacturers.  • 

7 S E G ME NT LE D s 

a  10 li 
UEVICE  POLARITY  DIGIT  PRICE CA W 
NUMBER  C,C 4C,A,  HEIGHT  1-9  10-up 

C L O C K C HI P S 

dilimp  %  

MM5314  476-digit, I  d/24 hour. 50/60Hz,  
stop/run, 24-pin dip   

1445316  4-digit, Alarm, Snooze, Timer,  $3.95 

12/24 hour, 50/60 Hz, 40-pin  $4,50 
MK50252  6-digit, Alarm, Snooze, 12 hour / 

60 Hz or 24 hour 50 Hz, 28-pin  $3.95 
M160381  4-digit Alarm, Snooze, Oirect 

LED drive, Radio timer, 40-pin  56,95 
13817  4-digit Alarm, Snooze, Radio Timer, 

Direct LED drive, Seconds, 41.1.pin  56.95 
ĈB for  MK50250, etched and drilled  $3.95 
"CB for  14160381, etched and drilled, also 

takes 4 x FND-70 displays  53.91 

All Clock chips supplied with data sheets. 

C R Y S TAL TI ME S A SE 

Here's an excellent kit for converting your 
mains operated clock to DC operation.  This 
unit has an output of 60 Hz, but is  ideal 
for use with the +5314, 1915316,,  MK50252, 
CT7001, 13817 and many other clock chips 
which have both 50 and 63 Hz inputs. Featu-

res include low power consumption (5mA typ.), 
5-15 ADC operation, small size and .0051 accu-
racy. Kit includes crystal, PCB, trirgner, caps, 
resistor and a I7-stage binary divider, oscil-
lator IC. Complete with hookup information. 

MIX 55.95 Pa.  10 f,,' 547.00.  100 for $425.00 

F90-70  Com.Cath.  .250"  0.85  0.75 
FND-359  Com.Cath.  .357"  1.20  1.10 
190-503  Com.Cath.  .500"  1.50  1,35 
FND-510  Com.Anode  .500"  1.60  1.47 
F9D-800  Com.Cath.  .800"  3.95  3.65 
DL-33MB  Com.Cath.  .11"x3  1.45  1.30 
DL-747  Com.Anode  .600"  2.95  2.75 
MAN-74  Com.Cath. .300"  1.65  1.48 

S WI T C H  S PE CI AL 

Heavy duty ,t1,1 k, I,',  .wl t, II - ',FiCIAL!  6/ 111,00 

I . 
DI S C RET E  LE O.  . .1 

. 1 i 
.6,  3 

DESCRIPTION  FIG.  5  10  100____1000 

MI S C. C O M P O NE N T S 

1  0  V  l'i  ra M h 

'he following are all brand new devices, but their 
leads were cut for PCB insertion. Hence the low low 
prices. Some devices may be house numbered. 

292222  NPN Transistors, Genrl. purpose.  20/ 51.00 
292907  PNP Transistors, Sen.-l. purpose.  20/ $1.00 
194148  Silicon switching diodes  an/ 91.00 
294443  SCR, 400V - 8 Amp SCR, (please 

specify cut leads otherwise we'll  3/ $1.00 
supply regular types .t 650 ea. 

0.01uF  100V Ceramic nisc caps  30/ 11.00 

$ •  - 
TE X A S IN ST R U ME N T S 
6 DI GI T DI S PL AY. 

6-digit multiplexed, gold-plated terminals. .11 
digit height. Ideal for mini clocks, stopwatches 
or calculators. No Data but we supply pin connec- 
tion diagram. SPECIAL OFFER VALID UNTII NOV.30thI 

$1.10 ea.- 10 for $9.7f.,- 1 . . w c,c.no. 

Submini Red  1  0.60  1.10  10.00  80.00 
Submini Gm  n 1  0.90  1.70  16.00  140.00 
Mini Red  2  0.60  1.10  10,00  95.00 
Mini Gm  n 2  0,80  1.50  13.50  120.00 
Jumbo Red  3  0.80  1.50  13.50  120.00 
Jumbo Yell  3  1.25  2.40  22.00  205.00 
Jumbo Orng  3  1.25  2.40  22.00  205.00 
Jumbo Gm  n 3  1.20  2.30  21.00  198.00  

LI N E A R  IC's 

ii.  
Irk  -i. 

DEVICE  DESCRIPTION  1  10  100 I  T R A N SI S T O R S  s p r 

t  . 

TYPE A DESCRIPTION  5  In  100 

MANY MORE ITEMS IN STOCK - INCLUDING KITS, IC'S, 
MICROPROCESSOR CHIPS, AND OTHER COMPONENTS. 

 LISTS ARE SENT WITH EVERY ORDER, OR IF YOU 
LM309K FULL JUST WANT THE LISTS, SEND TWO INTERNATIONAL RE-

PLY COUPONS TO COVER Till COST OF AIR MAIL Offilr. 
 • 

IMPORTANT ORDERING INFORMATION 

The prices as listed are in Australian dollars. 
Remittance by bank draft or International Postal 
Money Order (include rmeipt with order). Remit-
tance for an equivalent amount in U.S. dollars 
preferred. Goods shipped via Air Mail postpaid. 

DUTY MAY BF PAYARIF VII 00005 IMPORTED 

sabtronics 
P U  BOX 64683,  I,AL LAS  TX  15206.  US A 

1.113013  Super Operational Amp  1.00  9.00  80.00 
5 volt, 1 Amp Regulat. 1.00  9.50  85.00 

I M380  2-watt Audio Amp.8-pin 1.00  9.00  75.00 
LM555  Timer 1 uS to 1 hr.  o.59  5.50  49,00 
LM565  Phase ..ock Loop  1.75  16.00  135.00 
LM567  PLI Tone Decoder  1.39  12.70  110.00 
uA723  Voltage Regulator  0.55  4.95  46.00 
uA741  Operational Amp.  0.25  2,25  21.00 
CA3043  FM 4F, Audio pre-amp  1.25  11.50  99.00 
B038  Function Generator  4.50  47. 0'  ,QF. 0,  

0  LE O  D RI VER IC's  l ir  

75491  Quad Segment Driver  0.39  3.65  34.00 
75492  Me, Digit Driver  0.49  4.60  43.50 

292222 NPN Net. Ampl,  1.no  1.90  17.50 
29 3905 PNP ten. 01,P/Orvr  1. 00  1.90  17.50 
293906 PNP Gen. Amp/Dry. 1 An  1.90  17.60 
294400 NPN ten. Ampl.  1.00'  i.so  17.00 
295401 PNP Nixie Orion,  1.00  1,90  16.00 
0411(1  NPN Darlington  1.29  2.25  20.00 
2N4443 400Y/8A SCR  3.25  6.00  54.00 
29 2219 A ten.  Amp, TO5  1.5n  2.80  25.00 
292501 Gen. Amp/Drv.  0.60  1.10  9.00 

Only sold in multiples of 5, except 294443 
which may be purchased in any quantity lx. 



DIGITAL A UT O CLOCK ALP H A  M O DEL O M M-1ER 

DIGITAL M ULTI METER KIT 

K I T  S1 - 2 0 

O NLY 

$ 2 9 9 5 

Pius 52 95 A,. '1, 

Postoespitrattsn 

FE ATURES 

9-14 VOLTS AC OR DC OPER ATI ON  •  TWO- WIRE N ON-POL ARIZE D PO WE R INPUT  • BRIGHT 

27" RE D  LE D  DISPL AY  •  DISPL AY  BL ANKS  W HE N  IGNITI ON  TURNE D  OFF  •  12 OR  24 

HOUR  TI ME  DISPLAY  •  QU ARTZ CR YST AL  ACCURACY  TO WIT HIN  007 4. (ADJUST ABLE)  • 

HIGH-TE MP  ABS PLASTIC CASE WIT H M OUNTI NG BRACKET • CAN BE M OUNTE D ON OR UNDER 

VEHICLE DASH  • BATTE RY BACK- UP FOR PO WE R FAIL URE OR M OVING FR O M HOUSE TO CAR 

ETC  • EASY TI ME SETTIN G VI A HI DDE N SWITCHES IN FR ONT OF CASE  • VOLT AGE SPIKE AND 

NOISE SUPPRESSING CIRCUITRY 

( omplete K.I 11, 1011 , .§,1 {,115  .•It  driba PC Hoards  Li.11, .1  la Kloir  9V 

o ms.slor bailor yi 

ALSO AVAIL ABLE WIT H  36 - DISPL AYS  KIT SI-204  533 95 

4- DIGIT DECA DE C OU NTER 
Ti tit De.  Cuutttor ts  hatOS tut  vittit  • ' 

• r1, chip  i)•...11,11.1i fur saaniovi uovid 

•  i'low and [31 ,1 evniod 1051 15 

.  reset . ...on, blank.i.o and true Lo mpo ment 

,  trol ',mats 

•• Coro" board ran be  ,,sc aled to 8 12 16 digits 

• Kil  1, 11.••••  Ill co mpi ments. PCB 5, LE D 111501 ,5 

lyou seIect  s•te , and curnulete instructoms 

KIT SI I2A  twat( 0 27" (bsolays)  523 95 

KIT SI 12B  lwah 0 50- displays/  527 95 

FM WIRELESS MIC. 
Kit 51-36  a 1.0011.6etely  fte ,in if. 

FM wadies, transioitiers  A u,11". PC 

foil  layout ... mo od., tho rued for  A 

W 1'e -. AMU C O  Use voiti any dynotnit. 

lytte microphone ro broadcast over the 

TM  band  Use as an  boort:u m,  Baby 

Alerl, Magic  SEows.  •12, 

Ptulet 1 el.  TI•1115n..11.0111  frequetv;y 

eidio514ble stel 1 titrtuniu tow 

DI S P L A Y  L E O', 

T  Ira  ai  

1)211.1 P,,avio  100  O,tot 'It 27,,  9 r 0 

.1  6, 'XI otA 

e  K 

KI T 81- 313  5 3 9 5 

F NU 70  C T.  25  ....I  01/5./..  5 5 I or, 

1 NO 357  C C  II,  sI  1 2(/ e .  ., ' 

I NI) 503  1. 1:  50  t • .1 

F ND NIT  I. A  1 IA eo 

650 8(X/  1. ( 

F ND 810  C A  11U  •...1  3953, 

CO3 PIMI3  I r  II  • 3  1 45.,  5 5 6 '5 
01-747  C A  2 9% r.  5 5,1  

X AN 654  CC  TO  LI  195 to  7 51425 

XAN.664  C,  1.0  1Psi  2 Ole.  5 SII,e. 

. Dentne/111,01.1. tl, 'Di IV, ,I , 1,11, , 

9- DI GIT DI SPL AY 

C O NS. C AT H O DE 

..o. VI AL —  $0 99 each 

IESHIBEIM 1. ...... 

3 for S2 60 

,0 
LE D D RIVER IC's 

75491 Clued Seg ment Driver  SO 39 

75492 Hex Digit Driver  SO 49 

1( 

_ 

NY5314 

605316 

Mr 5025? 

,0 1 1 

DISCRETE LE O'S 

specif icat sons 

AC 'JUL 1A1;1 
• 

01515181161 

1110.1151 

DC VIA T  ,t 

O NLY 

S B 14 10 95 

Plus 52 95 'Somali 

ra m trecestrattou 

Sloasu,s 

• AC VOLT AGE 

• DC VOLTAGE 

• AC CURRENT 

• DC CURRE NT 

• RESIST ANCE 

C RYSTAL TI ME B ASE 
8 01-1 Z  O U T P U T 

Here's he ideal kiliorconvert mo o we AC powered doptal 

rtock to DC operabon.  Iris v1.11 has a 60Ht uutput, but 9 

idea, tor use with clock cbips Saab as !he M M5314. M M5316. 

CT7001 and others which have both 50 and 60Ht inputs 

loclude  Low Pow,  ro ,Iso 0, 1,1Ion (5 mA lop I 5 15 VDC 

operation, small vie 11" ir 1 I adjustable arror xy to 0051. 

Ktt  uu lodes all co mponents,  PCB d,1li easy asse mbly arid hookup 

'MD Ul110115 To intertece w.th most M OS  lock Outts 

Fig 

2 

1 

3 

5 

060 

090 

0 60 

11 90 

0130 
1 25 

1 25 

CL OCK  C HIPS 

4111 11111111r 

10 

10 

70 

10 

so 
40 

40 

2 30 

100 

10 00 

10 00 

1000 
13 50 

13 517 

7200 

22 00 
)1 00 

6 .1.0  12 24 16  50 6014/  Mili• ttto•etl 

24 I), S3 95 

46 'No  12 24 lir  50 6070  Ala,.,- St 

6 Yoe !Vett, 5,0  12 N. 601, 

24 76 507,  28 on 

00 50391  4 ',wool...1E0 ,1,n.  Alto ,  
Rad.,  .,...11.1 ,••  40 tan 

0,0 Ito 66 ,025?  rtoototi anthlroied 

PlO I.,, 01,5001 1 ...nett and 06 11.0 

x. tanrntalatos 4 • F ND 70 

,I1,•  vidith (led affiet., 

All ',tugs ate  ,n Aasualon  I' 414 .11 W., V  tte, lot  II.. ore, 

Yernotance ntiast Is' Ity Bank [Nall tuirtoiohly 1,..  ettu...ilent .ern,x.t.,  k,  0..1. es , k, 1../.•.  Po/tat 
Money 0. 6.  Lal.r  ifice...1 41-10‘.11.1  a...1 ,rd Noll. wt.. 

NOTE.  DUTY MAY BE PAYABLE ON GOODS IMPORTED  MINIMUM ORDER  AS5 00 PLEASE 

54 511 

SY 95 

56 95 

51 15 

53 A5 

308 

380 

51.5 

74 , 

109. 

7405 

'RI? 

,,g11111b, 7/115 

121402  

LI N E A R 

W  Awe,. A. ,-. 

Tma, 

Plkay. LINA.,  cmi, 

t  TV, .1.. 

TO 220 

1212 14,,,,etue  TO 220 

I5V Regolator  TO 3 

240 Reyulatur  TO 3 

1K Pa m RAM 

14\ 

t(l ' SI-13 2 

S e 

100  10 5 9 00 

100  10 .5 900 

059  10 3 550 

1 75  101516 00 

139  10/512 70 

055  10/5 495 

025  10/5 225 

025  10 4 225 

100  10 4 9 50 

095  1015 900 

095  10 3 900 

175  10 411 50 

125  10 311 50 

225  10 7521 50 

S PECI AL CIRC UITS 

4111i 
01/517(.12  4 il.•.1 tlexatle ottunter taleh ileetxter  7 sey And 

813C outputs  29-1II/I 7107 /Inn' 0,10 

M(5005  4 ttoo Item ad. Lounter lett hYtetode.  7 ...so... , • 

...11,  on', 24 inn day  atoth data 

1  7215007  4 clypt ote,rte , ...... tr. latchidesualei wot. BC() 

outputs only  16 vo/ tlIlt Wt./ t1ON 

0 0* 

$12 50 

S 950 

S 700 

OOPS, WM IRAN OUT OP •PACIII•••• 
hat me,. ',O'er lots and components No worry they am all 

ot nut  .11,11 ace sent won eve, totter  However.  you want 

05.• IfiyeI 0. 1V  TWO loto3.monai Reply Coupons and wen rush 

'he'll tt. ,111 VP.1 Aorm , 

sabtronps P11  BOX 64683  DALLAS  TX 75206  U S A 

TELEPHONE  214I 369 7309 



IC SOCKETS 
8 PIN 
14 PIN 

16 PIN 

18 PIN 
22 PIN 

24 PIN 
28 PIN 

40 PIN 

25 WAY STRIPS 

CMOS 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4030 
4035 
4040 
4043 
4044 

TTL 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7408 
7409 
7410 
7413 
7414 
7420 
7426 
7430 
7437 
7440 
7441 
7442 
7447 
7448 
7450 
7451 
7453 
7454 

30 
.35 

.40 

.50 

so 
so 
1.20 

1.60 

.35 4046 

.35 4049 

.35 4050 
2.30 4051 
.35 4060 
1.90 4071 
1.15 4081 
1.15 4082 
.35 4416 
.35 4426 
.85 4449 
2.40 4511 
1.95 4518 
.85 4520 
2.20 14553 
2.45 74C00 
1.25  74CO2 
2.60 74C04 
2.60  74C08 
2.20  74C10 
.35  74C14 
1.80  74C48 
.35  74C73 
1.20 74C76 
1.95  74C90 
2.20 74C93 
1.00 74C192 
2-50  74C193 
2.65  74C221 
1.60 74C89 
1.60 

.35 7460 

.35 7470 

.35 7472 

.35 7473 

.35 7474 

.35 7475 

.60 7476 

.35 7480 

.35 7482 

.35 7483 

.85 7486 

.60 7489 

.35 7490 

.80 7491 

.35 7492 

.60 7493 

.35 74121 
1.20 74123 
1.00 74153 
1.50 74154 
1.50 74164 
.35 74165 
.35 74192 
.35 74193 
.35 

2.75 
1.00 
1.00 
2.50 
2.85 
.40 
.40 
.45 
1.20 
3.50 
.40 
2.65 
2.45 
2.45 
7.75 
.35 
.35 
.35 
.35 
.35 
1.50 
3.30 
.85 
.85 
2.35 
2.35 
2.95 
2.95 
2.35 
12.75 

.35 

.50 

.60 

.90 

.90 
1.00 
.80 
1.70 
1.80 
1.40 
.60 
3.50 
.80 
1.20 
.80 
.80 
.60 
.85 
1.50 
2.60 
2.40 
2.40 
2.00 
2.00 

e. ....•  • .  .  •  . 

B Y P OST 

LOW POWER 
SHOTTKY 
74LSOO 
74LSO1 
74LSO2 
74LSO3 
74LSO4 
74LSO5 
74LSO8 
74LSO9 
74LS10 
74LS11 
74LS13 
74LS14 
74LS20 
74LS21 
74LS27 
74LS28 
74LS30 
74LS32 
74LS37 
74LS38 
74LS40 
74LS42 
74LS73 
74LS74 
74LS75 

.39 74LS78 

.39 74LS86 

.39 74LS90 

.39 74LS92 

.43 74LS93 

.43 74LS95 

.39 74LS109 

.39 74LS113 

.39 74LS114 

.39 74LS151 

.86 74LS157 
2.02 74LS163 
.39 74LS164 
.39 74 LS174 
.43 74LS175 
.43 74LS181 
.39 74LS191 
.47 74(S192 
.47 74LS193 
.47 74LS194 
43 74LS195 
1.53 74LS196 
.51 74LS221 
.61 74LS253 
.86 

VOLTAGE 
REGULATORS 

.51 

.67 
1.37 
1.37 
1.37 
1.84 
.61 
.61 
.61 
1.80 
1.71 
2.86 
2.02 
1.84 
1.84 
4.59 
3.06 
3.06 
3.06 
1.84 
1.84 
1.84 
1.74 
1.88 

309K  (+5V, 1A) Regulator (T03)  $1.95 
317K  (2-30V 1A) Adjustable Regulator (T03)3.50 
317T  (2-30V 1A) Adjustable (T0220)  3.20 
325  (± 15V 100mA) Regulator (DIP)  3.25 
320-12 (-12V 1A) Negative Regulator  2.75 
340-5  (+5V 1A) Regulator (T0220)  2.20 
340-6  (+6V 1A) Regulator (T0220)  2.20 
340-8  (+8V1A) Regulator (T0220)  2.20 
340 12 (+12V 1A) Regulator (10220)  2.20 
340 15 (+15V 1A) Regulator (10220)  2.20 
340-18 (+18V 1A) Regulator (T0220)  2.20 
340-24 (+24V 1A) Regulator (T0220)  2.20 
78L05  (+5V 100mA) Economy Regulator 

(1092)  .85 
78L12  (+12V 100mA) Economy Regulator 

(1092)  .85 
78L15  (+15V 100mA) Economy Regulator 

(T092)  .85 
79L05  (-5V 100mA) Economy Negative 

Regulator (T092)  .95 
79L12  (-12V 100mA) Economy Negative 

Regulator (1092)  .95 
79L15  (-15V 100mA) Economy Negative 

Regulator (1092)  .95 
723  (2-37V) General Purpose Regulator 

(DIP)  .90 

SPECIALS OF 
THE MONTH 
Offer expires January 31st, 1977. 

BUY IN VOLUME AND SAVE 

BC547, 548, 549) Choose your 
BC557, 558, 559) own mix  50 for $5.25 
301 OP AMP (WITH APPLICATIONS DATA) 5 for $1.95 
741 OP AMP (WITH APPLICATIONS DATA) 6 for $1.95 
555 TIMERS (WITH APPLICATIONS DATA) 5 for $3.00 
IN914 DIODES  20 for $1.25 
4001 CMOS QUAD NOR GATE  5 for $1.20 
4011 CMOS QUAD NAND GATE  5 for $1.20 
4017 CMOS DECADE COUNTER  2 for $3.00 

2102 1024 BIT STATIC RAM  2 for $5.00 
309K 103 5V 1A REGULATOR  2 for $2.75 
LED PACK 8 RED, 1 YELLOW, 1 GREEN  S2 20 

MICROPROCESSOR 
BITS 
RAMS 
2101 256 x 4 MOS STATIC 
2102 1024 x 1 MOS STATIC 
2112 256 x 4 MOS STATIC 
PROMS 
82S23 32 x 8 FUSIBLE LINK 
82S123 32 x 8 FUSIBLE LINK 
1702A 256 x 8 E PROM 
5203 512 x 4 E PROM 
5204 512 x 8 E PROM 
CHARACTER GENERATORS 
2513 ASCII 5 x 7 MATRIX 
UART 
S1883  $9.50 
INTERFACE 
8126 TRISTATE BUS TRANSCEIVER  $3.75 
81LS95 TRISTATE HEX BUFFER 

(TRUE 8 COM)  $2.00 
81LS96 TRISTATE HEX BUFFER 

(INV 8 COMM)  $2.00 
81LS97 TRISTATE HEX BUFFER (TRUE 4/4) $2.00 
81LS98 TRISTATE HEX BUFFER (INV 4/4)  $2.00 
8544 QUAD SWITCH DEBOUNCER  $1.75 
8095 TRISTATE HEX BUFFER  $2.50 
8551 TRISTATE QUAD D FLIP FLOP  $4.00 
8833 QUAD TRISTATE TRANSCEIVER (TRUE) $3.00 
8834 QUAD TRISTATE TRANSCEIVER 

(INVERTING)  $3.00 
8839 QUAD TRISTATE TRANSCEIVER (TRUE) $3.00 

DIODES 
0A91  General Purpose Germanium  .15 
IN914  General Purpose Silicon  .07 
IN4004  400V 1A 
IN4007  1000V 1A  .18 
A15A  100V 5A  .65 
MD3501  100V Bridge  3.75 
MD3504  400V Bridge  4.50 

ZENERS 
BZX79 Series All Voltages from 3.3 to 20V  .30 

$6.95 
$3.25 
$6.95 

$5.75 
$5.75 
$19.75 
$19.75 
$40.00 

$12.75 

.o9 

Minimum Order $5.00 

Please add .75C towards Post & Packing 

THE ELECTRONIC MAILBOX 
P.O. BOX 355 HORNSBY 2077 PHONE 476 4758 
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Width   

Length 

TYPE No. 

PL6/5VA 
PL9/5VA 
PL12/5VA 
PL15/5VA 
PL18/5VA 
PL24/5VA 
PL30/5VA 

FERGUSON p 
GENERAL PURPOSE -- LOW PROFILE TRANSFORMERS FOR CONNECTING TO 240V 50HZ. 
DESIGNED TO COMPLY WITH CLAUSES 4,10,20(b) and 20(c) OF AUSTRALIAN STANDARD C126. 

PRINTED CIRCUIT BOARD MOUNTING 5VA 
PARALLEL 

CONNECTIONS SERIES CONNECTIONS 

6 volts at 0.83 amp 
9 volts at 0.56 amp 
12 volts at 0.42 amp 
15 volts at 0.33 amp 
18 volts at 0.28 amp 
24 volts at 0.21 amp 
30 volts at 0.17 amp 

3 volts at 1.67 amp 
4.5 volts at 1.11 amp 
6 volts at 0.83 amp 

7.5 volts at 0.67 amp 
9 volts at 0.56 amp 
12 volts at 0.42 amp 
15 volts at 0.33 amp 

Height  32mm 

Width  40rnm 

Length  53mm 

CHASSIS OR FRAME MOUNTING 20VA 

TYPE No. 

PL12/20VA 
PL15/20VA 
PL18/20VA 
PL24/20VA 
PL30/20VA 
PL40/20VA 
PL50/20VA 

SERIES CONNECTIONS 

12 volts at 1.67 amps 
15 volts at 1.33 amps 
18 volts at 1.11 amps 
24 volts at 0.83 amps 
30 volts at 0.67 amps 
40 volts at 0.50 amps 
50 volts at 0.40 amps 

PARALLEL 
CONNECTIONS 

6 volts at 3.33 amps 
7.5 volts at 2.67 amps 
9 volts at 2.22 amps 
12 volts at 1.67 amps 
15 volts at 1.33 amps 
20 volts at 1.00 amps 
25 volts at 080 amps 

PL1.5-18/20VA 
Is provided with a multi tapped single secondary winding rated at 
1.11 amps from which the following voltages are obtainable: 
1.5V, 3V, 4.5V, 6V, 7.5V 9V, 10.5V, 12V, 13.5V, 15V, and 18V. 
Additionally centre tap configurations are all obtainable e.g.-
9V-0-9V,  7 5V 0.7.5V,  6V-0-6V,  4.5V-0-4.5V,  3V-0-3V, and 
1.5V-0-1.5V. 

Height — 20VA & 40VA . . . 38mm 

Height — 60VA  53mm 

60mm 

  110rnm 

TYPE No.  SERIES CONNECTIONS 

PL15/40VA  15v, 13.5v, 12v, 9v 
3v at 2.67A 

PL30/40VA  30v, 27v, 24v, 18v, 
6v at 1.33A 

PL50/40VA  50v, 45v, 40v, 30v, 
10v at 0.8A 

PL30-9/40VA  30v at 0.5A with 
9v at 3.0A 

CHASSIS OR FRAME MOUNTING 40VA 

PARALLEL 
CONNECTIONS 

7.5v, 6v, 1.5v at 5.33A 

15v, 12v, 3v at 2.67A 

25v, 20v, 5v at 1.6A 

15v at 1.0A with 9v at 
3.0A 

PL1.5-18/40VA 
Is provided with a multi tapped single secondary winding rated at 
2.22 amps for which the following voltages are obtainable: 
1.5V, 3V 4.5V, 6V, 7.5V, 9V, 10.5V, 12V, 13.5V, 15V, and 18V. 
Additionally centre tap configurations are all obtainable e.g.-
9V-0-9V,  7.5V-0-7.5V,  6V-0-6V,  4.5V-0-4.5V,  3V-0-3V,  and 

1.5V-0 1.5V. 

CHASSIS OR FRAME MOUNTING 60VA 

TYPE No. 

PL30/60VA 

PL50/60VA 

PL80/60VA 

PARALLEL 
SERIES CONNECTIONS  CONNECTIONS 

30v, 27v, 24v, 18v 
6v at 2.0A 
50v, 45v, 40v, 30v 
10v at 1.2A 
80v, 70v, 60v, 50v 
20v, at 0.75A 

15v, 12v, 3v at 4.0A 

25v, 20v, 5v at 2.4A 

40v, 30v, 10vo 1.5A 

SECONDARY RATINGS LISTED ARE STOCK TYPES, OTHER RATINGS MANUFACTURED TO ORDER. 

PLUG ADAPTORS TYPE "PPA" 
are manufactured with AC or DC output rated up to 7VA, AC, and 4.5VA, DC 
depending upon filtering and regulation specified. They are provided with either 
flexible output leads, or quick connect terminals. Quick connect terminals are 
suitable only where output polarity is no consequence. Applications include: battery 
chargers for Nicad cells, battery savers for transistorised equipment (radio receivers, 
tape players, calculators, etc.) and any situation where low power and low voltage 
is specified. General purpose types with DC filtered output are stocked. 

MANUFACTURED BY:—FERG USO N TRANSFORMERS PTY. LTD. 
HEAD OFFICE: 331 HIGH STREET, CHATS WOOD, N.S. W. 2067 

PHONE: 407 0261. TELEX: AA25728 

AVAILABLE FROM YOUR ELECTRICAL WHOLESALER. AGENTS IN OTHER STATES: 
VICTORIA 

TASMANIA 

Associated Agencies 
Pty Ltd, 

25 Barrack Street, 
Hobart 7000 
Phone:23-1843 

QUEENSLAND 

Keith Percy & Co 
2-4 Byres Street, 
Newstead 4006 
Phone 52-7461 

SOUTH AUSTRALIA 

K. D. Fisher & Co. 
128 Main North Road, 
Prospect 5082 
Phone: 269-2544 

A.C.T. 

A.C.T. Industrial Electrical 
Communication Pty Ltd, 

4 Ipswich Street, 
Fyswick 2609 
Phone: 95-2086 

WESTERN AUSTRALIA 

H. J. McQuillan Pty Ltd, 
57 Division Street, 
Welshpool 6108 
Phone: 68-7111 

Ferguson Transformers 
Pty Ltd, 

181-183 Hawke Street, 
West Melbourne 3003 
Phone 329-7437 

329-6415 
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Metal film resistors 
Following the last article on carbon film resistors this part now looks at metal film 
types. Next month we will continue with resistors by looking at metal glaze and 
wire-wound types and potentiometers. 

THESE RESISTORS ARE MUCH THE 
same  in  appearance  and  size  to 
desposited-carbon resistors. The resistive 
film is deposited on a ceramic or glass 
former by evaporating a metal or alloy 
in a vacuum, the metal condenses on 
the surface of the former, forming a 
hard, dense film. Nickel-chrome alloys 
are most commonly used. Some manu-
facturers use  a chemical deposition 
process to coat a former witha nickel 
alloy.  Packaging and protection for 
metal film resistors is similar to carbon 
film resistors. 
The temperature coefficient of these 

resistors is superior to most other types 
with the exception of precision wire-
wound resistors. The TC is typically 
± 100 ppm/°C but they are available 
with a TC as low as ± 20 ppm/°C. The 
construction of these resistors makes 
it possible to supply them in controlled 
values of temperature coefficient over a 
wide range of values. Typical TC ranges 
for such types a. e as follows:-

0 ± 50 (pPrn/(3c) 
0 ± 100  " 
± 150  " 

0 ± 200  " 

0 + 50 (ppm/°C) 
0 + 100  " 
0- 50 
0  -  1 0 0  " 

The thickness of the film establishes 
the resultant temperature coefficient. 
This is positive for thick films; the 
magnitude decreasing with decreasing 
film thickness, passing through zero and 
then turns negative for thin films. 
The noise level of metal film resistors 

is very low, being typically 0.015 µV/V 
which is only rivalled by metal-glaze 
resistors. However, wirewound resistors 
are superior to all the others. 
Stability of these resistors under 

ordinary use is generally better than 
0.2% which is only bettered by pre-
cision wirewound resistors. As a con-
sequence,  metal  film  resistors  are 
available in tolerances as low as ± 0.25% 
and ± 0.5%. Generally they are avail-
able in tolerances of ± 1%, ± 2% and 
± 5%. 
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Some types of metal film resistors 
are available in hermetically sealed glass 
envelopes. The envelope is filled with 
helium and this type of construction 
permits a substantial increase in rating. 

Operation at ambient temperatures as 
high as 150 to 200 °C at full ratings and 
up to 250 °C at one third rating is 
possible. These types also have stability 
equivalent to precision wirewound 
resistors. 

Most types of metal film resistors 
have a hot-spot temperature of 150 or 
155 °C and are derated from 100% load 
rating at 70 °C ambient. The derating 
curve is given in Figure 2. Miniature 
tenth watt and eighth watt metal film 
resistors  produced  by some manu-
facturers may have a hot-spot temper-
ature of only 125 °C, but are still 
derated  from  70 °C  as  shown  in 
Figure 3. Mil-spec types are rated for 
full load operation to either 120 or 
125 °C  and  may  have a hot-spot 
temperature of 170 °C or as high as 
200 °C from some manufacturer. Two 
typical derating curves are shown in 
Figure 4. 

In general, metal film resistors offer 
all the advantages of deposited-carbon 
film resistors as well as exhibiting much 

100 

0.8 
C 7i; 
. 0.0. 
(11 
U) 

a 
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a 6.  "0 25 

75 
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200 

1ui. 100 

• • _ 

g. -100 

-200 
IK  10K  100K  IM  IOM 

Resistance, ohms 

Fig. 1. Mange of temperature coefficients 
available for various values of metal film 
resistors having controlled TC characteristics. 

superior stability and temperature co-
efficient characteristics. They generate 
much lower noise in operation than 
most other types of resistors. Frequency 
characteristics are much the same as for 
carbon film resistors, the construction 
being largely the same. Metal film 
resistors are available in wattage ratings 
from 0.1 W to 1 W, generally, but higher 
power types are available. 

0  
40 60  80  100  120  140 155 

Ambient Temperature °C 

Fig. 2. Derating curve for common metal film resistors. It also applies 
to metal oxide film resdistors up to 1 W rating. 
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CONVERT YOUR VIDEO GAME 
TO FULL COLOUR 

FOR EA VIDEO BALL GAME 76 V G5 and ETI 804 and all other Video Games 
using AY-3-8500 IC. 

When you see your Video Game in colour with green playing field, red and blue men, 
yellow boundaries and score, and white ball, you have your game in a new dimension. 

FULL ASSEMBLY AND CONVERSION INSTRUCTIONS MAKE THIS KIT EASY. 
APPOLLO COLOUR CONVERTER $34.50 incl. p&p. 

RIFLE KIT for ETI 804 and other games using AY-3-8500 IC. Includes all 
hardware and gun to play the other two games available from this IC. 
APPOLLO RIFLE KIT $25.00 incl. p&p. 

ETI 804 VIDEO GAME KIT makes tremendous fun for the whole family. 

• Separate hand controls 
• On screen auto scoring 
• Selectable bat size 
• Selectable angles 

• Fully defined side lines & net 
• Individual serve buttons 
• Selectable ball speed 
• Triple tone sound 

Colour conversion and rifle kit available as extras. 

INCLUDES BRUSHED AND PRINTED ANODISED FRONT PANEL WITH CUTOUTS 
PRE-PUNCHED 

FULL ASSEMBLY INSTRUCTIONS MAKE THIS EASY 

BLACK & WHITE  $49.50 incl. p&p 

COLOUR GAME (USING APPOLLO COLOUR MODIFICATION)  $79.50 incl. p&p 

APPOLLO VICv-0 GAMES — P.O. Box 301, Hornsby, 2077 
(A Division of Paramount Colour Eng. Pty. Ltd.) 

Factory & Service Dept., 99 Smith St., Summer Hill, 2130 
Ph. 798-5823 — 476-4105 

I enclose $   For   Li ETI 804 Video Game, B&W 

Name   0 Appollo Video Game, Colour 

Address   LI Appollo Rifle Kit 

  E Appollo Colour Converter 
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MICROPROCESSORS 
INTRODUCING SCMPIO 

LOW COST I/O KIT FOR SC/MP 

START 

•-• 

ki 

S0 0 00 0 0 0 o 
LOAD 

8 8 8 8 8 8  8 A 
STEP  87  B6  B5  B4  83  B2  B1 Bo 

The SCMPIO kit now provides SC/MP Introkit users with 
a low cost input/output capability. This is a great kit if you 
don't have ready access to a Teletype. It is an ideal teaching 
aid, learning and development tool for hobbyists, professors, 
students and electronics entrepreneurs at all levels. 

The heart of SCMPIO is a UART which interacts with the 
SC/MP CPU to generate serial ASCII under hardware control. 
SCMPIO retains the use of the KITBUG ROM and acts as a 
general purpose serial interface operating at 110 BAUD. Only 
very minor changes to the basic Introkit are required. 

SCMPIO consists of a mother board which accepts the 
SC/MP PCB socket and interfaces with a user access front 
panel. Data can be entered via front panel toggle switches 
and output is displayed using LEDS. Additional controls 
include CPU RESET, SINGLE STEP OR CONTINUOUS 
OPERATION, CHARACTER STROBE, RUN. Using these 
facilities it is an easy matter to execute programs, to examine 
or modify the contents of memory and the SC/MP registers 
and to monitor program performance. 

SCMPIO can be readily expanded if required. Provision 
has been made to fit an additional 72 way PCB socket (for 
extra RAM cards etc) and external voltage regulators if 
required. A HEX or ASCII encoded keyboard can be easily 
fitted (the ETI631 encoder is ideal). The output can be read 
into other modules including the ETI630 ASCII — HEX 
display and the soon to be published ETI633VDU. 

The SCMPIO kit is supplied with all components, fibre-
glass PCB, prepunched metalwork, hardware, solder and full 
assembly instructions. Also included is our own exclusive 
handbook "A beginners guide to programming SC/MP" 
together with sample programs for you to run. 

SCMPIO KIT $49.50 plus $2.50 post, pack 
and insurance. 

SPECIAL OFFER A.,  „  
SC/MP INTROKIT  1 Z W. O U 
WITH  plus $3.50 post, pack and insurance. 
SCMPIO 

ETI 631 KEYBOARD ENCODER 
As described in the December Issue of ETI this encoder 

delivers parallel ASCII output for the full 128 character set 
together with user defined special function keys. This is an 
ideal encoder for any single contact keyboard and provides 
professional features such as 2 key rollover. Ideal input unit 
for the SCMPIO KIT. 
Complete kit of all components as set out in the parts 

list including our own doublesided fibre- glass PCB, socket 
for the HD0165 encoder and assembly instructions. 
$29.50 plus $2.50 post, package and insurance. 

ETI 630 ASCII — HEX DISPLAY 
This neat decoder unit is probably the simplest readout 

peripheral yet described. Works perfectly with the SCMPIO 
kit and greatly simplifies programming. Complete kit includ-
ing all components and fibreglass PCB. 
$13.75 plus $1.00 postage and packaging. 

TECHNICAL SUPPORT SERVICE 
As an exclusive service we have now introduced a PCB 

checkout facility. If you are unable to get your SC/MP 
introkit or SCMPIO operational you can now return it for 
checkout at a nominal fee. Full details and service entitle-
ment certificate supplied with each kit. We regret that we are 
unable to repair kits purchased from other retailers. 
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A P PLI E D 

T E C H N OL O G Y 
P T Y. LT D. HOBBY KITS 
ENJOY YOURSELF-BUILD A 

HOBBY KIT FOR XMAS 
Looking forward to enjoying your electronics hobby over the Christmas Break? 

Why not select a HOBBY KIT and build something useful at the same time , 

* AMPLIFIERS 
TWIN 40, TWIN 25. 
Based on the Playmaster Twin 25 published in Electronics Australia these 

amplifiers have become one of our most popular HOBBY KITS ever. We supply 
a really good looking 10 gauge brushed front panel, top quality fibreglass printed 
circuit board with screened component overlay, prepunched and plated metal 
chassis and all components even including solder and adhesive labels for the back 
panel. With our step-by-step assembly manual construction is a real breeze. 
If you wish we can also supply a preassembled PCB module or even a fully 

assembled amplifier made to order. 
Other options include a timber sleeve and speaker protection unit. 

TWIN 40 40W RMS/CHANNEL PM4OK  S99.50 
TWIN 25 25W RMS/CHANNEL PM25K  S85.00 
TIMBER SLEEVE OPTION  S7.50 
SPEAKER PROTECTION OPTION  S10.75 
PREASSEMBLED & TESTED PCB TO BASIC PRICE ADD  S15.00 
FULLY ASSEMBLED TWIN 40  S134.50 
FULLY ASSEMBLED TWIN 25  $12000 

* FM TUNER 
INTERNATIONAL 740 — THE FM TUNER KIT YOU HAVE WAITED FOR. 
The ETI740 is a nov4I design which achieves high performance and eliminates 

the critical setting up required with many other tuners. The front end is a ready 
built prealigned module which then feeds a CA3089 via ceramic filter modules. The 
unit is varicap tuned using a precision multiturn potentiometer and the operating 
frequency is displayed on a unique "electronic dial" using LED'S. 
With our technical support service and step by step manual this is an ideal 

project for the professional and beginner alike. A prebuilt AM module is available 
as an option (subject to component availability). 
ETI740K FM TUNER  S120.00 
ETI740A ASSEMBLED & TESTED  S155.00 
AM200A AM TUNER OPTION  S20.00 

STOPWATCH/CAUCULATOR 
We still have some stocks of the popular ETI534 stopwatch. This is an ideal 

project for beginners. 
ETI534 STOPWATCH  S16.75 

POST & PACKING $1.50 

804 SELECTA GAME 
As described in the November Issue of ETI this is a most spectacular kit. We 

supply full instructions, fibreglass PCB, punched and screened front panel, pre 
wound coils and a 28 PIN socket for the IC. We expect to have 200 games left at 

the time of publication. 
ETI804 SELECTA GAME  $4950 

post, packaging and insurance S3.50 

NEW RELEASE 
RIFLE OPTION FOR SELECTA GAME 

We have a kit of all electronic components and PCB to build 
the rifle option for the 804 SELECTA GAME Why not build 
this into a toy rifle and enjoy target practise and clay pidgeon 
shooting on your home TV. 

804 RIFLE OPTION  $550 
post and packing .75c 

•N OT E  A mphliers and Tuner, v... be for warded via road freignt collect 
Price Includes Packing 

POSTAL ADDRESS: THE ELECTRONIC MAILBOX, P.O. BOX 355, HORNSBY 2077 

WAREHOUSE & SHOWROOM: 109-111 HUNTER STREET, HORNSBY, N.S.W. 2077 
Telephone: 476 3759 476 4758 

TRADING HOURS: 9-5 WEEKDAYS, 9-12.30 SATURDAY 
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Top Disc Cutting Studios, 
likeThe Mastering Lab, 

rely on Stantores 681-Calibration 
Standard in their Operations. 

Not everyone who plays records needs the Stanton Calibration 
Standard cartridge, but everyone who makes records does! 
At The Mastering Lab, one of the world's leading independent 

disc mastering facilities, the Stanton 681 Triple-E is the measuring 
standard which determines whether a "cut" survives or perishes 
into oblivion. 

A recording lathe operator needs the most accurate playback 
possible, and his constant comparing of lacquer discs to their 
original source enables him to objectively select the most faithful 
cartridge. No amount of laboratory testing can reveal true musical 
accuracy. This accuracy is why the Stanton 681 Series is the 
choice of leading studios. 
When Mike Reese, principal disc cutter at The Mastering Lab, 

plays back test cuts, he is checking the calibration of the cutting 
channel, the cutter head, cutting stylus, and the lacquer disc. The 
most stringent test of all, the evaluation of direct to disc record-
ings, requires an absolutely reliable playback cartridge ... the 681 
Triple-E. 

LEA 146 

All Stanton Calibration Standard cartridges are guaranteed to 
meet specification within exacting limits. Their warranty, an indi-
vidual calibration test result, comes packed with each unit. For the 
technological needs of the recording and broadcast industries, 
and for the fullest enjoyment of home entertainment, you can rely 
on the professional quality of Stanton products. 

Sole Australian Distributors: 

ifLEROYA  IN DUSTRIES   
-1 Head Office: 156 Railway Pde., Leederville, Western Australia 6007. Ph. 81 2930. 
N.S.W. Office: 100 Walker St., North Sydney 2060. Phone 922 4037. 
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 347 7620. 
Available at quality conscious Hi-Fi dealers throughout Australia! 



Project 631 

ASCII 
KEYBOARD 

This simple and inexpensive keyboard encoder gives full 
ASCII output,has keyrollover facility and can be used 
with almost any keyboard. 

TO COMMUNICATE WITH A 
computer you need some sort of input 
device and some sort of output reader. 
The input unit can be a series of 
switches on which you set up the re-
quired code and press a button to enter 
each character. While this is economical 
in parts it is not economical in time. 
This encoder project is designed to 

allow very easy access to the computer 
whilst being reasonably economical. It 
is very flexible and allows for almost 
any keyboard to be used. Control 
functions can be activated by a single 
key if desired and lower case letters can 
be eliminated at the flick of a switch. 
The output from the keyboard is in 

the form of a parallel bus and the data 
has to be serialised to provide a uni-
versal input which will then communic-
ate with any computer designed to work 
with a teletype. For two-way com-
munication you will also need an output 
device. We will be publishing a Video 
Display Unit project and a parallel-
serial-parallel converter in future issues. 

Design Features 
When we first looked at a keyboard 
encoder we intended to use a single chip 
device to simplify design. However, 
looking at the devices available and 
their limitations (and cost and avail-
ability) it was decided to compromise 
and use the HD0165 keyboard encoder. 
This IC has been available for many. 
years and we use it to decode the first 
4 lines. For the other three lines we 
decided to use discrete components. 
The eighth line is not used at this stage 
(it is used for a parity check after 
serialisation). 
Initially the use of a 16 x 3 matrix 

was contemplated. Then we would use 
the shift and control keys to get the 
other outputs. However not all keys 
with the same three-line code (b5, 6, 7) 
are upper case (or lower case). On our 
keyboard 0 1  : ; are lower case, and 
= ? are upper case; yet all have an out-
put code 3. The same applies to other 
rows and the matrix has thus expanded 
*o 16 x 7. To get the control functions 

COMPUTER 
TERMINAL 
PROJECTS 

a control and the function key have to 
be pressed simultaneously which is 
inconvenient for commonly-used 
functions (such as space or line feed). 
Consequently an additional three 

lines are used and this allows any of the 
control functions to be activated by a 
single key. 
Most VDUs or microcomputer 

operating systems cannot handle lower-
case letters and therefore outputs are 
provided which can be linked to ensure 
that a shift command is given auto-
matically when any key from A-Z is 
pressed. 
When connecting to the keyboard we 

had to decide how to wire the contacts. 
The easiest and neatest way is to use a 
double-sided pc board with plated-
through holes. Using such a board it is 
hard to solder the other side when it is 
against the keyboard! This approach 
would add an extra 20 or so dollars to 
the cost and would suit only a single 
style of keyboard. 
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A ASCII KEYBOARD 
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Fig. 1. Circuit diagram of the encoder. 
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NOTES 
IC1 IS 4025 
IC2.3 ARE 4016 
)C5.6 ARE 4016 
1C4 IS 4001 

ICI  1C7 PIN 14 IS .5v 
ICI  IC7 PIN 7 IS OV 
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How it Works 

The Harris HD0165 IC is a 16-line 
keyboard encoder; if any one of its 
16 inputs is taken high (+5V) an 
output code appears on the 4 output 
lines. At the same time another 
output (pin 4) goes low indicating a 
key has been pressed. If two or more 
inputs are taken high (+5V) an 
invalid code is generated and another 
output (pin 24) goes low to indicate 
this. 
In this project we use this IC to 

generate the least-significant four 
bits (bl, b2, b3 and b4) of the 7 bits 
we need to represent the complete 
character. 
To decode the other three bits we 

used discrete transistors and CMOS 
gates. Each key joins one of inputs of 
the HD0165 to one of the points 
11-17. If the enable line is low (i.e., 
OV) 014 will be hard on and we 
will have 5 V (less a little) on the 
emitter of 02, 3, 5, 6, 7 8 and 13. 
The input to the HD0165 appears as 
a resistor of about 500-600 ohms, 
to OV. Therefore, connecting (say) 
point 14 to point 3, we turn on 06 
giving +5V at its collector and also 
the HD0165 gives an output cor-
responding to three (0011). 
The high output from 06 gives a 

high on the inputs of IC 2/2 and 
IC3/2 causing the outputs of these 
gates to be low. The other gates, 
IC1/1, IC2/1 and IC3/1 have high 
outputs. If the control or shift key is 
not pressed, we have a "0" at the 
input of IC4/1 and IC4/2 giving a 
high output from these gates and 
hence a low output from IC4/3 and 
IC4/4. This enables IC5/1, IC5/3 and 
IC6. These ICs are simply electronic 
switches with a resistance of either 
300 ohms (on) or infinity (off). 
Therefore 09 will be on as IC2/1 

is high, 010 will be off as IC2/2 is 
low and 012 will also be off as 
IC3/2 is low. This gives a total out-

put of 110 0011 which represents 
63 (hex) or lower case c. 
We will leave you to work out the 

other combinations. If the shift key 
is pressed IC5/2, IC5/4 and IC6 are 
enabled selecting a different code 
(upper case C is 43 hex) and if the 
control key is pressed 010 and 11 
are turned on by IC4/3 and 09 is 
controlled by IC1/1 and IC2/1 
("control C'is 03 (hex), representing 
ETX). 
When a key is pressed the output 

(pin 4) of the HD0165 goes low and 
C3 is discharged via R23. After about 
10 ms the gates ICI /2,3, which are 
connected as a schmitt trigger, 
operate and the output (IC1/3) goes 
low. This is coupled via C4. 017/18 
act as a monostable giving a negative-
going pulse of about 200 ps wide. 
When one key is pressed about 0.4 
volts is developed across R20, not 
quite enough to turn on 015. If a 
second key is pressed in a different 
row, the addition current in R20 will 
forward-bias 015 which will then 
turn on 016. This holds C3 charged, 
independent of the HD0165. If two 
keys are pressed in the same row on 
output (pin 24) of the HD0165 
detects this and goes low and 016 is 
again turned on disabling the strobe 
pulse. 
If the repeat button is pressed IC7 

oscillates at about 10 Hz and the 
pulsing alternately turns 016 on and 
off generating strobe pulses at about 
10 per sec. 
The output of 06 (A—O)and 017 

(P-Z) are diode ORed and if the 
"upper case only" link or switch is 
closed it automatically gives a shift 
command. For the control functions 
additional inputs are used in Ql, 04 
and 012, If the input to one of these 
transistors is connected to one of the 
HD0165 inputs it still turns on the 
transistor associated with it and also 
lifts either the control or shift inputs 
as required. 

FUNC  AccESS 

TION 

NUL 
SOH 
STX 
ETX 
EOT 
ENO 
ACK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
SO 
SI 

DLE 
DC1 
DC2 
DC3 
DC4 
NAK 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
US 

SP 

2 
3 
4 
5 
6 
7 
8 
9 

CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 
CTRL 

e 
A 

0 

CTRL  P 
CTRL  0 
CTRL  R 
CTRL  S 
CTRL  T 
CTRL  U 
CTRL  V 
CTRL  W 
CTRL  X 
CTRL 
CTRL  Z 
CTRL 
CTRL  \ 
CTRL 
CTRL n 
CTRL DEL 

SHIFT 0 
SHIFT 1 
SHIFT 2 
SHIFT 3 
SHIFT 4 
SHIFT 5 
SHIFT 6 
SHIFT 7 
SHIFT 8 
SHIFT 9 
SHIFT 
SHIFT ; 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

SHIFT , 
SHIFT - 
SHIFT . 
SHIFT / 

ASC II CODE 

' 2 2 2 2 2 

1 
1 
1 
1 
1 
1 

TABLE 1 

O 0 
O 1 
1 0 

11 1 
O 0 
O 1 
1 0 
1 1 
O 0 
O 1 
1 0 
1 1 
O 0 
O 1 
1 0 
1 1 

1 

HEX 

CODE 

2 
3 
4 
5 
6 
7 

9 
A 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

O 0  2 0 
O 1  2 1 
1 0  2 2 
1 1  2 3 
O 0  2 4 
O 1  2 5 
1 0  2 6 
1 1  2 7 
O 0  2 8 
O 1  2 9 
1 0  2 A 
1 1  2 B 
O 0  2 C 
O 1  2 D 
1 0  2 E 
1 1  2 F 

O 0  3 0 
O 1  3 1 
1 0  3 2 
1 1  3 3 
O 0  3 4 
O 1  3 5 
1 0  3 6 
1 1  3 7 
O 0  3 8 
O 1  3 9 
1 0  3 A 
1 1  3 B 
O 0  3 C 
O 1  3 D 
1 0  3 E 
1 1  3 F 

ETI 631 

FUNC  ACCESS 

.10N 

A 

0 

0 

V 

X 

\ 

a 

9 

zl 

V 

DEL 

0 
SHIFT A 
SHIFT B 
SHIFT C 
SHIF  D 
SHIFT E 
SHIFT F 
SHIFT G 
SHIFT H 
SHIFT I 
SHIFT .1 
SHIFT K 
SHIFT L 
SHIFT M 
SHIFT N 
SHIFT 0 

SHIFT P 
SHIFT 0 
SHIFT R 
SHIFT S 
SHIFT T 
SHIFT U 
SHIFT V 
SHIFT W 
SHIFT X 
SHIFT 
SHIFT Z 

SHIFT DEL 

SHIFT 0 
A 

0 

V 

X 

SHIFT 
SHIFT \ 
SHIFT 1 
SHIFT  ̂
DELETE 

ASC II CODE  HEX 

CODE 

1  0 0 0  4 0 
1  0 0 1  4 1 
1  0 1 0  4 2 
1  0 1 1  4 3 
1  1 0 0  4 4 
1  1 0 1  4 5 
1  5 1 0  4 6 
1  1 1 1  4 7 
1  1 0 0 0  4 8 
1  1 0 0 1  4 9 
1  1 0 1 0  4 A 
1  1 0 1 1  4 13 
1  1 1 0 0  4 C 
1  1 1 0 1  4 D 
1  1 1 1 0  4 E 
1  1 1 1 1  4 

1  1  0 0 0  5 0 
1  1  0 0 1  5 1 
1  1  0 1 0  5 2 
1  1  0 1 1  5 3 
1  1  1 0 0  5 4 
1  1  1 0 1  5 5 
1  1  1 1 0  5 6 
1  1  1 1 1  5 7 
1  1  1 0 0 0  5 8 
1  1  1 0 0 1  5 9 
1  1  1 0 1 0  5 A 
1  1  1 0 1 1  5 B 
1  1  1 1 0 0  5 C 
1  1  1 1 0 1  5 D 
1  1  1 1 1 0  5 E 
1  1  1 1 1 1  5 F 

1 1  0 0 0  6 0 
1 1  0 0 1  6 1 
1 1  0 1 0  6 2 
1 1  0 1 1  6 3 
1 1  1 0 0  6 4 
1 1  1 0 1  6 5 
1 1  1 1 0  6 6 
1 1  1 1 1  6 7 
1 1  1 0 0 0  6 8 
1 1  1 0 0 1  6 9 
1 1  1 0 1 0  6 A 
1 1  1 0 1 1  6 8 
1 1  1 1 0 0  6 C 
1 1  1 1 0 1  6 D 
1 1  1 1 1 0  6 E 
1 1  1 1 1 1  6 F 

1 1 1  0 0 0  7 0 
1 1 1  0 0 1  7 1 
1 1 1  0 1 0  7 2 
1 1 1  0 1 1  7 3 
1 1 1  1 0 0  7 4 
1 1 1  1 0 1  7 5 
1 1 1  1 1 0  7 6 
1 1 1  1 1 1  7 7 
1 1 1  1 0 0 0  7 8 
1 1 1  1 0 0 1  7 9 
1 1 1  1 0 1 0  7 A 
1 1 1  1 0 1 1  7 B 
1 1 1  1 1 0 0  7 C 
1 1 1  1 1 0 1  7 13 
1 1 1  1 1 1 0  7 E 
1 1 1  1 1 1 1  7 F 



Project 631 
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The alternative, and the approach 
we chose, is to link the underside of 
the keyboard using "solderable" 
enamelled wire and normal hookup wire 
to the control card. This takes a little 
time to wire but is much cheaper and is 
universal. Although we used a double-
sided board for the control logic we 
don't require plated-through holes, as 
both sides can be easily soldered. 

Construction 

Assemble the pc board with the aid of 
the overlay in Fig 2.When soldering 
the components use a small iron and 
make sure all connections on the 
component side are soldered as well 
as those on the copper side. The links 
on the component side must be in-
sulated where they cross copper tracks, 
to prevent shorting. 
Because you have to solder on both 

sides of the pcb you cannot use ICs 
sockets (unless they are wire-wrap 

4  types). The exception here is the 
0—  HD0165 where all connections are on 

the copper side. Note also that the 
HD0165 is not CMOS or MOS and 
requires no special handling. 
To make wiring easier mark the 

1  keys on the underside of the keyboard, 
to indicate what functions they 
represent. Now using "solderable" 
enamelled wire join the points as given 
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Parts List — ETI 631 

Resistors all % W 5% 
R1-R7  1 k 
R8-R12  10 k 
R13  1 k 
R14-R16  2k2 
R17  10 k 

R18 
R19 
R20 
R21-R28 
R29 

R30 
R31 
R32 
R33 

Capacitors 
Cl 
C2 
C3 
C4 

Semiconductors 
Di-D3 
Q1-Q8 
Q9-Q11 
Q12-014 

015 
016 
017,18 

Integrated Circuits 
IC1 
IC2, 3 
IC4 
IC5, 6 
IC7 
IC8 

1 M 
220 k 
82 
10 k 
100 k 

220 k 
100 k 
10 k 
2k2 

100 n polyester 
4117 25 V electro 
1 j.L 25 V electro 
1n0 polyester 

1N914 
BC558 
BC548 
BC558 

BC548 
BC558 
PN3643 

4025 (CMOS) 
4002 (CMOS) 
4001 (CMOS) 
4016 (CMOS) 
NE555 
HD0165 

Miscellaneous 
PC board ETI 631 
Hookup wire 
"Solderable' enamelled wire (24-30 B&S) 
Keyboard 
40 pc p;ns 

in Table 2. The connection from the 
control board is also given and this 
should be made using normal hookup 
wire. The control functions can be 
wired between the points given either 
by taking two wires back to the control 
board or finding the same wire, if 
previously used, on the keyboard and 
linking across. 
We have not described a housing for 

the unit as it will probably be mounted 
along with the VDU and UART 
(possibly urlder a TV set). 
However, the control card can mount 

under the keyboard by spacing it up 
slightly. It may be necessary to have a 
piece of metal (Alfoil, etc.) under the 
keyboard/control card, connected to 
0 V (To prevent 50 Hz pickup into the 
wiring to the keyboard). The effect of 
this is unwanted outputs from the 
strobe or non-operation of the strobe 
output. 

17C 

13C 

11S 

17 

16 

15 

14 

13 

12 

ETI 631 

CONTROL BOARD 

NUL — Null 
SOH  — Start of Heading 
STX  — Start of Text 
ETX  — End of Text 
EOT  — End of Transmission 
ENQ — Enquiry 
ACK — Acknowledge 
BEL  — Bell 
BS  — Backspace 
HT  Horizontal Tabulation 
LF  — Line Feed 
VT  — Vertical Tabulation 
FF  — Form Feed 
CR  — Carriage Return 
SO  — Shift Out 
SI  — Shift In 
DLE  — Data Link Escape 
DC  — Device Control 
NAK — Negative Acknowledge D 
SYN  — Synchronous Idle 
ETB  — End of Transmission 

Block 
CAN  — Cancel 
EM  — End of Medium 
SUB  — Substitute 
ESC  — Escape 
FS  — File Separator 
GS  — Group Separator 
RS  — Record Separator 
US  Unit Separator 
SP  — Space  SH 
DEL  — Delete 

71 2 2 1 2 "2 

8 

9 

5V 

CONTROL 

SHIFT 

REPEAT 

i  1  i  1  1 
t  2 22  
4 

LINK FOR 
UPPER 
CASE 
LETTERS 
ONLY 

Fig.3. Schematic diagram 
showing the connection of the 
keyboard. When a key is pressed 

v the two lines associated with it 
are joined,eg if 'Y' is pressed 
lines 9 and 17 are joined.All 
the control functions are shown 
although only about 5 or 6 will 
probably be used. 

CONTROL 
CARD 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

KEYBOARD 
SEQUENCE 

0  P 
1  CI 
2  R 
3  S 
4  T 
5  E 
6  F 
7  G 
8  H 
9  I 

, 
\  L 

A 
DEL 0 

@  SP 
A 

X  BS 
Y  TAB 
Z  LF 
K  ESC 

CR 

CONTROL  KEYBOARD 
CARD  SEQUENCE 

11  • ; 0 9 8 7 6 
5. 4 3 2 1 

12  —  . , 
13 
14  L• OI  K J  M 

H B G F C D 
15  A \ I I 
16  DEL 
17  P U Y T R V X 

• S W O 
11S  SP 
13C  BS TAB  LF  CR 
17C  ESC 

TABLE 2 ETI 631 
How to wire up the keyboard 

E• A 
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Project 631 

Operation and Testing 

To supply the unit 5 V at 50 mA is 
needed. To enable the keyboard a low 
(OV) is needed on that input. The data 
output are positive logic (i.e., "1" is 
+5V)and the strobe output is active 

low. 
Connecting the keyboard to the hex 

display (ETI 630) gives an easy check 
that all wiring is correct. The list in 
Table 1 gives the character the access, 

the ASCII code, and the hex code. 
Alternatively 7 LEDs can be connected 
(cathode to OV) across the outputs and 
the code checked against the ASCII 
code. 

co 0--40 Cial0-24)N > : 

I N A  tfl A k 

18113  618  Intl  kk  

qgiii-1- - -) 47 A 14 •04 , 

4!0,   4 V 4) 

0:41;thei Ocer. 
0 

Fig.4. Printed circuit layout(both sides) Full size 150 x 100 mm. 
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arkodown 
When advertisers send in copy they must also send 

evidence of the goods being advertised by their company 
at 'normal prices' so that we can be sure that the discounts 
are genuine as specified by the Trade Practices Act. 

50 only Heathkit JK1033 Junior Electronics En-
gineers construction kits. Get one for Christmas. 
just the thing for anyone wishing to get started in 
electronics. This is a big kit, a bargain at $25.00, 
plus $5.00 freight. The instructional handbook 
alone is worth $10.00. 

DIGIT RON ICS 
186 Parry Sheet, NEWCASTLE WEST, 2302 
Phones: (STD-049) 69 2040, 61 4991 

RF POWER TRANSISTOR SPECIAL! 
Motorola MRF603, class B or C amplifier, 1W in lOW out to 300 
MHz from 12.5V, with data and application notes. (Normal 
price from distributor $11.90). 

$6.50 + 30c P&P 
(A hot substitute for the 2N5590 for even less cost!) 

PACKAGE DEAL: C.T.0 B3-12 and Motorola MRF603 to 
amplify from under 50mW to 10W, with data and notes. 

$11.20 the pair + 30c P&P 
(Save El on the pair) 

THE WHAT, WHERE, WHO HASSLES & HOW MUCH 
BOOK -- still some left, see last month 

Was $2.50, now only $1.75 + 40c P&P 

'POLAR' variable capacitors, type C804 1-20pF 
$1.50 each + 30c P&P 

from AMATEUR COMMUNICATIONS ADVANCEMENTS 
P.O. BOX 57, ROZELLE, NSW 2039. 

SUPER SPECIAL XMAS OFFER ON 
CASSETTE TAPES THIS MONTH 

ONLY 
CRO2 C90, MINIMUM QUANTITY 20 PER 
ORDER $2.00 EA. ( + $2.30 P&P PER 20) 

HUDSON BAY MARKETING 
CO. 

P.O. BOX 250, 
CABRAMATTA, 2166 
Phone 727-7445 

Also see our advertisement on Page 34 

We're offering our existing advertisers free 
space each month to offer goods or 
services, substantially cheaper than 
normal. 'Substantially' begins at 15% — 
there's no lower limit! 
In theory everyone wins. You buy things 
cheaper — advertisers sell more at zero 
expense — with luck we sell more ETIs. 
The otters expire upon publication of the 
following issue unless otherwise specified. 
Advertisers — ring Collyn Rivers on 33-4282 
for details. (Companies not normally 

advertising may take space in this feature 
at our normal rate of $70 per Insertion). 

2 0 % O FF! 

ttare's your chance to acguirn  truly 
versatile Alarm flock kit at a sub-
tkrtial savings. Thousands of 
these Fits were sold at 515.95. 
Dow, thanks to the free adver-
tising space CT! makes avail-
able, we pass on the savings to 
you.  But hurry! nuantities are 
limited and this offer expires 
Dec.31, 1976 or as ..00n  we 
sell them all. 

Kit includes all components,  ( 
etched and drilled PCR, alarm 
speaker, switches and assembly 
instructions. You provide a 1-29 - 
C.T. transformer And a case. 

SOD TPIS AD DI M YODR ORDER. 

Duty may be payable on products imported 

sabtronucs 

4 DI GIT A L A R M 
CL O C K KIT 

•—, 

!!  FEATURES: 

• Direct drive display out 

Puts 
... ..  .• .rndcrehr:pt control regulation 

• tow power brightness con 
trol on chic, 

•HF I eliminating ,Iowscp or 
cuitry 

▪ Sleep radio feature 
• 24 Hour "Snooze" alarm 
independent digit setting 
Non multooleved output 

E01 2 75  
VI M  A'ar  sIPP.1  

PO BOX 64683. DALLAS TX 75206, USA 

6 BASF C120SMLH 
$11.40 (postage 60c) 
(That's only $1.90 each. 

Recommended retail $4.25) 

LOGAN BRAE AUDIO SALES 
P.O. BOX 24, 

CARLTON, NSW 2218 
PHONE (02) 587-3475 

A CE R ADIO 
136 Victoria Road, Marrickvi le, NSW 2024. Ph- 51 -3845 

GARRARD MODEL 82 
S48.45 
P&P NSW $2.50 
Interstate S3.50 
A superb 3 speed transcnp0on changer. 
player auto manual operation 4 pole 
magnetically shieided syn motor Resi-
liently mounted Counterbalanced Eleg-
ant tone arm with slide in cartndge carner 
calibrated Anti-slcate 265mm (101/2 "). 
Aluminium platter Cue and pause con-
trol. Cartndge tilting lever. Magnetic car-
tndge diamond stylus. Size 375 x 335 x 
170 mm (143/4 - x  x6'2-)4.54(10 
lbs). 

GARRARD CHANGER 
PLAYERS 
Model 6400 3 speed auto manual 
changer player 2 spindles. Motor 2 
pole 240V 50Hz 101/2" turntable cue 
and pause, tubular section pick up 
arm, Sonatone cartridge. 

Great value $24.20 
PAP NEW $3.60 0,V.SA $4.75 
T $5.50. WA $11.75 
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IN WIRE-WRAPPING    HAS THE LINE... 
HOBBY-WRAP-30  $6.50 

AMPEC ENGINEERING CO. 
42 The Strand, Croydon. 
NSW. 2132. Ph. (02) 747-2731. 

Available From: RADIO DESPATCH SERVICE, 
869 George St., Sydney. NSW. Ph. (02) 211-0191. 

• Melb. 602-1885 • Adelaide 223-6261 • Brisbane 391-5136. 

DIGGERMAN ELECTRONICS 
P.O. Box 33, Coramba, N.S.W. 2466 

Keep electronics a hobby and not a luxury, co mpare our prices 

and buy fro m us. Sa me day turnaround service. Quality assured. 

QUALITY ELECTROLYTIC 
CAPACITORS: 
Cap.  Upright 

16 V  25 V 
luF  6c  7c 
4.7uF  6c  7c 

10u F  6c  7c 
22u F  7c  8c 
33u F  8c  9c 
47uF  9c  10c 
100uF  Sic  12c 
220uF  13c  17c 
470u F  18c  23c 
1000u F  24c  37c 

axial lead 
16 V  25 V 
8c  9c 
8c  9c 
9c  10c 
9c  Ilc 
10c  13c 
Ilc  14c 
13c  17c 
15c  20c 
21c  32c 
31c  40c 

R gSIST O RS:  carb. fil m 5% E12 values 
LIG to  1 M.  Record price of 2c each. Also 
I/2 W:  3c  ea  metal glaze 5% E12 6.851 to 
470 K only. 

ZE NE R  DI O DES:  15c ea.  40O m W  5% 
E24 values 3V to 33 V. 

LE DS: 25c ea. Quality big red, with clip. 

POLYESTER 
FILM CAPS. 

1 cloy o% to!: 
.001  7c 

.001 5  7c 

.0022  7c 

.0033  7c 

.0047  7c 

.0056  7c 

.0068  7c 

.0082  7c 

.01  7c 

.01 5  Sc 

.022  8c 

.033  8c 

.047  9c 

.056  9c 

.068  9c 

.082  9c 

.1  ioc 

.1 5  13c 

.22  15c 

.33  16c 

47  19c 

POTE N TI O M ETE RS: 47c ea.  .25 rotary carb. sing. gang Log. or 
lin: 1K 5K 10 K 25 K 50 K.100 K 250 K,500 K,1 M,2 M. 

TRI M POTS: 15c ea.  — lO m m .1 W horiz. or vert: 100E2, 250E-2, 

500E2, 1K 2K,5 K.10 K,25 K,50 K,100 K,250 K,500 K,1 M,2 M. 

All goods top quality & ne w — satisfaction guaranteed or m oney 

back against goods. No mini mu m order. One P&P charge of 40c 

regardless of quantity. Advert current for 3 m onths for benefit 
\ of late readers. 

Roland Dealer List 
AL LANS MUSIC PIN' I. TO 
intim Plata 

&mho VIC 3550 
Phone 434744 

ALLANS MUSIC PTY LTD 
472 Centre Road, 
Benileegh, VIC 3204 
Phone 971044 

ALL ANS MUSIC PTY. LTD. 
Whithhorte ShOPPIllg 
Whaehorse Roan. 
Boa Hill, VIC 3128 
Phone 630451 
ALLANS MUSIC AUST LTD. 
149 Liverpool Street, 
Hobart, TAS. 7000 
Phone 343844 
ALLANS MUSIC PTY LTD 
276 Collins Streo. 
Melbourne, VIC 3000 
Phone 630451 

ANDERSENS MUSIC STORE. 
103 Elourbooq Si,,,, 
Bundabetg. OLD 4670 
Phone 711360 

ANDERSENS MUSIC STORE 
89 Mary Si 

OLD 45/0 
Phone 822615 

BARRY FARRELL MUSIC 
505 Pittwater Rd 
Brookyale NSW 2100 
Phone 939 1785 

BRASH/SUITORS 
Little Mantua Si,,,, 
Geelong VIC 3270 
Phone 92361 

CHANDLERS SOUND CITY 
Shot Si,,,, 
Townsville, OLD 4810 
Phone 722836 
CHANDLERS PTY LTD 
L ake SIIPPi. 
Cairns OLD 4870 
Phone 513311 
BLACKTOWN MUSIC 
60 Maio Si,,, 
EllaLktown NSW 7147 
l'hone 6270861 

DALE CLEAVES MUSIC 
86 Conimerrial Street Easr, 
Alt Gambier SA. 5290 
Phone 751011 
OE LAL ANDES MUSIC 
53 Witham Street 
Rockhampton, OLD 4700 
Phone 25120 
(CLICKS MUSIC SHOP 
62 Sydney Si,,,, 
Mackay. OLD 4/40 
Phone 577331 
FOLEYS PIANOS 
6816 Hunter Street 
Newcadle NSW 2300 
Phone 22829 
FORDS PIANO & ORGAN 
CENTRE 
588 598 Sthrtley Si,,,, 
Woolinongabha OLD 4101 
Phone 446516 
GRIFFITHS SCHOOL OF MUSIC 
9 Prober, Avenue 
Grottrth. NSW 2680 
Phone 672452 
HAYWARD ORGAN STUDIO 
SA Langhorne sthee r 
Dairdenong VIC 3175 

HAYWARD ORGAN STUDIO 
teYMI 3 
Highpoon West Slorpurog Centr,. 
Maribononq VIC 303? 
Phone 3183730 

HELMUTS MUSIC PTY LTD 
101 Whitehorse Road 
Ringwood, VIC 3134 
Phone 8104143 

JEFFERSON MUSIC CENTRE 
465 Dean Street 
Albuty NSW 2640 
Phone 215709 
JOHNS MUSIC 
1 2 16 Kernbla Street 
Fysliveick, ACT 7069 
Phone 957557 
GEORGE KITCHER 
76 Grthron Suer] 
Colts Hob on NSW 24511 
Phone 571961 

LAURIETON TRADERS 
5 NV, Suret 
Wauchop,. RISW 2446 

Phone Watichrthe 744 
MURRAY NECK PTY LTD 
Todd Sireer 
Alice Spring,. NT 5750 
Rime 522033 
MUSGROVES LTD. 
113 Murray Slreet. 
Perth WA. 6000 
Phone 216671 
MUSIC MALL 
7 Toler Arcade 
Launceston TAS 1250 
Phone 316040 

PFITZNERS MUSIC HOUSE 
PTY. LTD. 

Darwin NT 5790 
REGENT MUSIC 
128 Grentell Street 
Adelaide SA A100 
Phone 2231579 
THE ORCHESTRA PIT 
Shop Al Corronal Court, 
Princes Hwy Corrimar  251:1 
Phone 840770 
SUTTONS MUSIC CI T Y 
1056 1./abrill Street 
Melboritho,. VIC 3000 
Phone 601201 
WAKES ELNA MUSIC 
14 AIbany Hiqhwa, 
Albany WA 6330 
Phone 417075 

ORANGE ORGANS IS MUSIC 
307 Summer Street 
Orange N S W 7800 
Phone 626515 
ZENITH MUSIC 
309  I-India/ay 
CIareroorth SIr A 6010 
Phithe 373745 
ROYCE MUSIC HOUSE 
19 0,0 ,15,....1 
Toownomba OLD 4350 
Phone 377667 
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[HLJ ITS FOP  1 
IPPOJECTS  

We get many enquiries from readers 
wanting to know where they can get 
kits for the projects we publish. The 
list below indicates the suppliers we 
know about and the kits they do. 

Any companies who want to be 
included in this list should phone Steve 
Braidwood on 33-4282. 

Key to the companies: 

A Applied Technology Pty. Ltd. of 
Hornsby, NSW. 

ETI 044 Two-Tone Doorbell  A 
ETI 043 Heads or Tails  A 
ETI 061 Simple Amplifier  A 
ETI 068 LED Dice  A 

ETI 101 Logic Power Supply   
ETI 102 Audio Signal Generator  E  D 
ETI 103 Logic Probe   
ETI 107 Widerange Voltmeter   
ETI 108 Decade Resistance Box   
ETI 109 Digital Frequency Meter   
ETI 111 IC Power Supply   
ETI 112 Audio Attenuator   
ETI 113 7-Input Thermocouple Meter. . 
ETI 116 Impedance Meter   
ETI 117 Digital Voltmeter  E  A 
ETI 118 Simple Frequency Counter  E,A 
ETI 119 5V switching regulator supply . 
ETI 120 Logic Probe   
ETI 121 Logic Pulser   
ETI 122 Logic Tester   
ETI 123 CMOS Tester   
ETI 124 Tone Burst Generator   
ETI 128 Audio Millivoltmeter   
ETI 129 RI, Signal Generator   
ETI 131 General Purpose power supply. E,N 

ETI 206 Metronome   
ETI 218 Monophonic Organ  E  D 
ETI 219 Siren   
ETI 220 Siren   
ETI 222 Transistor Tester   
ETI 232 Courtesy Light Extender   
ETI 234 Simple Intercom   
ETI 236 Code Practice Oscillator   
ETI 239 Breakdown Beacon   

ETI 301 Van-Wiper   
ETI 302 Tacho Dwell   
ETI 303 Brake-light Warning   
ETI 309 Battery Charger   
ETI 312 CDI Electronic Ignition   
ETI 313 Car Alarm  ED 

ETI 401 Audio Mixer FET Four Input 
ETI 403 Guitar Sound Unit   
ETI 406 One Transistor Receiver   
ETI 407 Bass Amp   
ETI 408 Spring Reverb. Unit   
ETI 410 Super Stereo   
ETI 412 Music Calibrator   
ETI 413 100 Watt Guitar Amp   E J,D 
ETI 413 x 2 200 Watt Bridge Amp   
ETI 414 Master Mixer  E,J 
ETI 414 Stage Mixer   
tTI 416 25 Watt Amplifier   
T1 417 Amp Overload Indicator   
419 Guitar Amp Pre-Amp  E  D 

'I 420 Four-channel Amplifier   
420E SQ Decoder   

C Amateur Communications 
Advancements, PO Box 57, 
Rozelle, NSW. 

D Dick Smith Pty. Ltd. of Crows 
Nest, NSW. 

E E.D. & E. Sales, Victoria. 

Jaycar Pty. Ltd. of Haymarket, 
NSW. 

Nebula Electronics Pty. Ltd. of 
Rushcutters Bay, NSW. 

ETI 422 International Stereo Amp. . . . E,D 
ETI 4228 Booster Amp   
ETI 422 50 Watt Power Module   
ETI 423 Add-On Decoder Amp   
ETI 424 Spring Reverberation Unit   
ETI 425 Integrated Audio System   
ETI 426 Rumble Filter   
ETI 427 Graphic Equaliser  E,J 
ETI 430 Microphone Line Amp   
ETI 433 Active Crossover  E,J 
ETI 435 Crossover Amp  E,.1 
ETI 436 Dynamic Noise Filter   
ETI 438 Audio Level Meter   
ETI 440 Simple 25 Watt Amp   
ETI 441 Audio Noise Generator   
ETI 443 Compressor-Expander  E,J 
ETI 444 Five Watt Stereo   
ETI 445 Preamp  •   E.N,D 
ETI 446 Audio Limiter  E  N 
ETI 447 Phaser  F J 

ETI 502 Emergency Flasher   
ETI 503 Burglar Alarm   
ETI 505 Strobe  E  D 
ETI 506 Infra-Red Alarm   
ETI 509 50-Day Timer   
ETI 512 Photographic Timer   
ETI 513 Tape Slide/Synchroniser   
ETI 514 Flash Unit — Sound Operated . 
ETI 515 Flash Unit — Light Operated   
ETI 518 Light Beam Alarm   
ETI 522 Photographic Timer   
ETI 523 Sweep Generator   
ETI 525 Drill Speed Controller   E 
ETI 526 Printimer   
ETI 527 Touch Control Light Dimmer . .  E 
ETI 528 Home Burglar Alarm   
ETI 529 Electronic Poker Machine 
ETi 533 Digital Display  E  A 
ETI 534 Calculator Stopwatch  A  D 
ETI 539 Touch Switch   
ETI 540 Universal Timer   
ETI 541 Train Controller   

ETI 601 
4600  Synthesiser   
3600  Synthesiser   .1 

ETI 602 Mini Organ   E,A,D 

ETI 701 TV Masthead Amplifier  F D 
ETI 702 Radar Intruder Alarm   
ETI 703 Antenna Matching Unit   
ETI 704 Crosshatch/Dot Generator . . A,D,E 
ETI 706 Marker Generator   
ETI 707 Modern Solid State Converters. C,E 
ETI 740 FM Tuner  A 
ETI 708 Active Antenna   
ETI 710 2 metre Booster  C  E 
ETI 780 Novice Transmitter   
ETI 804 Selects-Game  A  D 

Where you can 
hear Klipsch La Scalas 
and entertain our 
neighbours. 

N.S.W. 

SYDNEY CITY : 
Instrol Hi a Kent Hi Fi. 

EASTERN SUBURBS: 
Woolloomooloo —Convoy Sound. 

NORTH SHORE: 
Crows Nest —Allied Hi Fi. 
Brookvale—Riverina Hi Fi. 

WESTERN SUBURBS: 
Concord—Sonata Music 
Summer Hill—Fidela Sound. 
Fairfield—Bing Lee Electronics. 
Par ramatta—Grammophone Shop. 

SOUTH: 
Miranda Fair—Miranda Hi Fi. 

WOLLONGONG: Sonata Hi Fi. 

NEWCASTLE: Ron Chapman Hi Fi. 

TAREE: Godwins Hi Fi. 

LISMORE: Lismore Hi Fi. 

A C.T.. Pacific Stereo. 

VICTORIA 

MELBOURNE CITY: 
Allans Music.  Southern Sound. 
Instrol Hi Fi. 

MELBOURNE SUBURBS: 
Hawthorn—Tivoli Hi Fi. 
Nth Caulfield —Soundcraftsman. 
Moorabbin —Southern Sound. 
Mordialloc—Mordialloc Hi Fi. 
Dandenong —G. W. Williams. 
Wdrliambool - A. G. Smith. 

QUEENSLAND: 

BRISBANE CITY . 
Reg Mills Stereo Audio Labs. 

BRISBANE SUBURBS. 
Redcliffe- -Hi Fi Sales (Q'Id.) Pty. Ltd. 
Ipswich—Ipswich Hi Fi. 

SOUTH AUSTRALIA 

ADELAIDE CITY : 
Allans Music. 

ADELAIDE SUBURBS: 
St. Peters—Sound Dynamics. 
Blackwood —Blackwood Sound. 
Mt Gambier -Aslin Hi Fi. 

TASMANIA 

HOBART - 
Quantum.  Kingsway Audio. 

WEST. AUSTRALIA 

PERTH 
Alberts Hi Fi  . Leslie Leonards. 

Klipsch 
01 wi ite to Aurtema (A/asta) Pty Ltd 
P 0 Box 604, Brookvale, N S W 2100 

Telephone 939 1900  AUR 20 
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Project 480 

50-100 WATT 
AMPLIFIER MODULES 

This is our very reliable 422 amplifier redesigned 
for simplicity in construction. 

THE MOST POPULAR AMPLIFIERS 
we have ever published are the 100 W 
guitar amplifier (ETI 413) and the 
50 W stereo amplifier (ETI 422). These 
amplifiers have proved very reliable for 
the many hundreds of readers who have 
built them. 
Both of the amplifiers are, however, 

a bit fiddly to build (as are most power 
amplifiers) because the power transist-
ors must be mounted on a heat sink 
which therefore needs wiring to the 
control board. Whilst this module has 
the same electrical design as the 422 the 
layout has been greatly simplified. 
The new design was originally a re-

placement amplifier for the 422. We 
hope to publish the complete details 
next month. We soon realised that by 
adding two transistors we had a re-
placement for the 100 watt amplifier 
as well. 
Both versions are very easy to build 

and set up with all the components, 
including the power transistors, on the 
pc board (eliminating another source 
of possible errors). 

Construction 
Assemble the module, less the heatsink 
components, with the aid of the overlay 
in Fig. 5. Now mount the heatsink 
bracket on the component side of the 
board with two 6 BA screws making 
sure the other holes line up with those 
in the pc board. 
Mount the power transistors and the 

BD139/140 using insulating washers 
and silicon grease. If the amplifier is to 
be run continuously at full power we 
recommend you use beryllium oxide 
washers rather than mica ones. This. 
will lower the junction temperature 
about 10°C. 
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SPECIFICATION*  ETI 480 

The screws holding the 2N3055/MJ 
2955 should also be insulated where 
they pass through the heatsink bracket. 
The BD 139 and BD 140 do not need 
any insulation other than the mica, 
provided 6 BA (or 3 mm) screws are 
used. In the 100 W version the addition 
transistors are mounted on the heatsink 
bracket outside the pc board area. 
The heat sensing transistor 06 should 

be inserted into the bracket using silicon 
grease, bend the lead flat against the pc 
board and solder to the pads provided 
When installed, the transistor should be 
in the centre of the heatsink. 
The recommended power supply is 

shown in Fig. 3. This supply gives about 
40 V on no load, dropping to about 
32 V on full output. This allows re-
production .of transients beyond 50 W 
(or 100 W) whilst providing a degree 
of protection for the output transistors. 
If a regulated supply is used it should 
not be higher than ± 35 V. 
If no preamp is to be used, a couple 

of chassis-mounting capacitors 
(4700 i/F) with the diodes wired across 
the terminals will suffice. If the pc 
board is used there is facility for build-
ing the preamplifier regulator and fitting 
a dethump relay (if required). The 
power amplifier itself does not produce 
any thump. 

Alignment 

The only adjustment you have to make 
is to set the current using RV1. The bias 
current for the 50 W version should be 
20-25 mA and for the 100 W version 
it should be 30-35 mA. The figures are 
for the amplifier running cold. These 
currents increase about 50% when the 
amp gets hot. 
To measure the current we recom-

mend soldering a 100 ohm 1/2 W resistor 
across each fuse holder and removing 
the fuses. With no load connected and 
no input adjust RV1 until there is about 
2.5 V (3.5 V for 100 W version) across 
the resistors. There may be a slight 
voltage difference between the two 
esistors, so just take an average. It's 
.)t that critical. This method of 
asuring current is much easier on 

ogo or testmeter should there be a fault 
‘e amplifier. 

Output power 

Frequency response 

at rated power 

Input Sensitivity 

Distortion 

Signal to noise ratio 

Protection 

Damping Factor 

Power Requirement 

50 W version 

50 W into 8 ohms 

5 Hz — 50 kHz 

+o dB 

—3 

500 mV 

see Fig. 1 

100 dB  100 dB 

1.5 A fuses  3 A fuses 

25  20 

33 V@ 1.2 A  33 V@ 2.4 A 

* Measured performance of prototype 

100 W version 

100 W into 4 ohms 

5 Hz — 50 kHz 

+0 dB 
—3 

1 V 

DI
S
T
O
R
TI
O
N 
% 

10 

5 

0.5 

0.1 

0.05 

0.01 

D STORTION MEASURED 
 AT 1kHz   

• J. 

50 W VERSION 

Ii 

100 W VERSION -[ 

- 

0.1  0.5  1  5  10 

OUTPUT POWER WATTS 

Fig. 1. Graph showing relationship between output power and distortion, 

•111A  EILNA  EL Pod A 

.41E) mom mir-10, 11. 

s $ 

,OV2500uF 50V2500uF 51)V75 
• C EW(IWC)  E YV (BST)  C E 

mosso me s.. 

NA  IF 41. 

t o   

*uF 50V2500uF 50V2500µF 
PC)  W (351)  C E W (85t)  r • 

.1.1.111.1 .̀ 

50 100 
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Project 480 
F 1 

+40V 

NOTES 

50W VERSION 
F1, F2 1.5A 
R8 10K 
R27 — R30 NOT USED 
011, 012 NOT USED 
BIAS CURRENT 25 mA 

100W VERSION 
F1, F2 3A 
R8 4k7  . 
BIAS CURRENT 35 mA 

Cl 
4,7 R1 

1k5 

07 
(ICY, / 

R2 
10k 

R5 
2k7 

ZD1 
r.,V6 

01 
BC557 

R10 
470 

04 
LD140 

H8 
10k 

+  C2 

OV 0  

R3 
10 

OV 

40V 
0  

100 

R4 
5k6 

C8 

T100'  

OV 

014  R19  R25 
47 

09 
MJ2955 

07 
80139 

C 

100 1, 
R11 
1k2 

R12 
560 

RV1 
470 

06 
BC549 

R17 
33 

08 
BD140 

II  
C10 
100n 

770 

II  
C17 
100n 

(, 
:,,„T F l 

Q5 
BD139 

f;13 
4 10 

Fig. 2. Circuit diagram of the amplifier module. 00, 

010 
2N3050 

(18 
4/ 

f;74  HA; 
1  1 

How it Works  ETI 480 

The input signal is fed via Cl and 
R1 to the base of 02 which, with 
03, forms a differential pair. Tran-
sistor 01 is a constant-current source 
supplying about 2 mA. This current 
is shared by 02 and Q3. Transistor 
04 is also a constant-current source 
supplying about 10 mA which, if no 
input signal exists, flows through 05 
and 06. The differential pair controls 
05 and thus the voltage at its 
collector. 
The resistors R11 and R12 to-

gether with potentiometer RV1 : con-
trol the voltage across 06 and 

maintains it at about 1.9 V. But as 
06 is mounted on the heatsink, this 
voltage will vary with heatsink 
temperature. Assuming that the 
voltage on the bases of 07 and 08 
is equally spaced about zero volts 
(i.e., 0.95 volts) the current will be 
set at about 12 mA through 07 and 
08. The voltage drop across the 
47 ohm resistors (R14, R18) will be 
enough to bias the output transistors 
09 and 010, on slightly to give 
about 10 mA quiescent current in 
these transistors. This quiescent 
current is adjustable by means of 

potentiometer RV1. 
Local feedback is applied to the 

output stage by the network 
R20—R23, giving the output stage a 
voltage gain of about four. The over-
all feedback resistor, R8, gives the 
required gain control. 
Protection to the amplifier 

(against shorted output leads) is 
provided by fuses in the positive and 
negative supply rails to both 
amplifiers. 
Temperature stability is attained 

by mounting 06 on the heatsink 
and this transistor automatically 
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R29 
t 

OUTPUT 

011 
r,11295b 

Fig. 4. Printed circuit layout of the amplifier. Full size 140mm x 76mm. 

Fig. 3. Circuit diagram of the power 
supply suitable for one 100 W or two 
50 W amplifiers. 

A 

240V 
INPUT 

p— o 

° - 1 

Cl 
33,, 

250 Vac 

SW1 
POWER 

adjusts the bias voltage. 
The power supply uses a full wave 

rectifier and a centre tap to derive 
± 40 V dc. Dropping resistors and 
zener diodes are also provided for a 
preamplifier (if required). 
As some preamplifiers cause the 

main amplifier to give a thump on 
switch-on, a relay is provided to over-
come this. R4 and C7 cause a delay 
of about 3 sec on switch-on. The 
relay can be used to switch the out-
put leads from the main amplifier. 

Ti 
PF3577 
240/56V, 2A 

D I 
IN 04 04 

V,401 

=11 

.40V 

RI 
lk IW 

C2  C4 
2500p  2500p 
50V  50V  ZD 1 

15V 
I W 

 0 
.15V 

IN5404 

v N4001 

1 .-C6 
47p 
50V 

01 

14 D4 

BC548 

IN5404 

(.7 
47..  RELAY 
50V 

;I N CONTACTS 
0 

 —0 

OV 
ZD2 
15V 
1W 

 0..   

I 5500  2500P 
C3  C5  —15V 

20V  p 50V 

R4 
47k 

f4OV 

R2 
lk 1W 

—40V 

 0 
 0 

  OV 
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Project 480 

Fig. 5. Component overlay of the 100 W module. For the 
50 W version delete all and 012. 

E L  1:L.  E .T . F2  3 03 C y  r\ 
40y 

& C4 u 

11- 

cor_L 1 t,r) 
C3  C7 N 

▪ e (2t  b 

C-C 7c. cark _iv  -c=b-
cs, 

ITY 4— R9 1 - ‘---r  

INPUT 
R 2  R1  1-

Ltt 
te 

N 

ZD 1  al  L'r 

cr  reqc 
'TY    — F1 — f ]  'Ca   

OUTPUT 

OV 

C.1 

1 1 
_ci,  01 F—  
--- r\J ----• )  (-_: 

R )-1-- — L — , . 
_  

a o   

TO  1I I 1 I 
TRANSFOR MER 
SECONDARY  > > > > II I I—  D c  c  >  —  Z •  D  0 

/-  I-  I•  I 

LL  Li-  0  0 
L1J  LLI 

I -J  -I  EC C. 
Fig. 6. Component overlay of the power supply.  1 

1 
SPEAKER 

CONNECTIONS 

es  ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1976 



PARTS LIST - ETI 480 

Resistors all X W5% unless noted 
Al  1k5  W 5% 
R2  10 k 
R3  10 
R4  2k7 
R5  2k1 

R6  3k3 
Al  220 
R8''  10 k 
R9  1k2 
R10  470 

All  1k2 
R12  560 
R13  470 
R14  47 
R15 

R16  10 1 W 
All  33 1 W 
R18  47 'A W 5% 
R19  1 St 1 W 
R20-R23  220 1 W 

R24 R26 
R27 R30* 

Potentiometer 
RV1 

1 S21 W 

470 trim type 

Capacitors 
Cl  4 /../7 25 V electro 
C2  100 µ 16 V electro 
C3  100 p ceramic 
C4  3n3 polyester 

C5  330 p ceramic 
09  100 n polyester 
C7  27 p ceramic 
C8 -C12  100 n polyester 

Transistors 
01-03  BC557 
04  BD140 
05  BD139 
06  BC549 
07  BD139 

Q8  BD140 
09  MJ2955 
010  2N3055 
011• 
012• 

Zener diode 
ZD1  5.6 V 400 mW 

Miscellaneous 
PC board  ETI 480 
Four PC mounting fuse clips (FC1) 
Two fuses 1.5 A• 
Heatsink bracket to Fig. 9 • 
Insulation kits for 07-Q12. 

• For 100 W version 
R8 is 4k7  W 
R27-R30 are 1 2 1 w 
011 is MJ2955 
012 is 2N3055 
Fuses are 3A 
Bracket is to Fig. 8. 

PARTS LIST - ETI 480 PS 

Resistors 
RI, 2  1 k  1 W  5% 
R3  470  1 W  5% 
R4  47 k  Y2W  5% 

Capacitors 

Cl  33 n 250 V ac 
C2-05  2500 ALF 50 V electro 
C67  47 tiF 50 V electro 

Diodes 
DI-D4  1N5404 
D5  1N4001 

Transistor 
01 

Zener diodes 
ZDI, 2 

BC 548 

15 V 1 W 

Miscellaneous 
PC board - ETI 480 PS 
Relay 2 pole 280 ohm coil 
Transformer PF3577 or similar 

• -Lir - • 
411111 
Airla 

r  - =;;-•• 

410 

si 
The 100 W module before fitting to the heatsink. 

Rear view of the 100 W module showing the links and resistor which are external 
to the pc board. 
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Project 480 

Fig. 7. Printed circuit layout of the power supply. Full size 160mm x 76mm. 

130 

F 

4.!‘.1 20-..  33 -*1  57  73  85 -0.1 97 -1 112-.1 124-.4 

In 

r +10  38 - .4  66 

10 
37  65 - 1  93 --el  120 -al 

32  47 -1  65 -..  98 - -el 

11-1 23-1  38 -04 50 -1  80 - 1 94 -04 107-1 121-1 

0 4 HOLES 3mm DIA 
• 21 HOLES 4mm DIA 

3 1 HOLE 5mm DIA 

76 

I 

MATERIAL: ALUMINIUM 

ALL DIMENSIONS ARE IN MILLIMETRES 

- - - 
12  5 _11 23  53 -41  71 -al 

to 

"' 161  I 
IP  E*3— 20_.1 4b—.1 67  

11-.  30 -1  58 --el 70 -.4 

,* 

-  -  -0- -I- 

Fig. 9. Heatsink bracket for the 50 W module. 

Fig. 8. Heatsink bracket for the 100 W 
module. 

0 4 HOLES 3 mm DIA g11 HOLES 4 mm DIA 
1 HOLE 5 mm DIA 

MATERIAL: ALUMINIUM 

NOTE 
ALL DIMENSIONS 

ARE IN MILLIMETRES 

PROTECT YOUR 
MAGAZINES 

Ell BINDERS 
hold 12 copies 

electronics 
T O D AY 

INTERNATIoNAL 

Send $4.50 plus 80c postage 
NSW & A.C.T., $1.50 postage 
elsewhere with order to 

Subscription Department, 
Modern Magazines (Holdings) Ltd., 
15 Boundary Street, 
Rushcutters Bay. 2011. 
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get rem  
off the 
ground 
with... 

LINES 
WANTED 

INTERNATIONAL 
ELECTRONIC 
TRADE 
OPPORTUNITIES 
I ETO is exactly what the name implies — a customized international 
industry newsletter aimed specifically for the benefit of manufacturers, 
exporters, importers, representatives, agents, distributors and buyers in 
the electronic industry. 
IETO lets everybody know who's seeking to add a line, who's expanding 
a distribution network, what firm is building its sales territory, who wants 
new products — and on and on. In short, I ETO lets you know who needs 
what, and who needs who — and why, when and where. 
Our newsletter is designed for anyone interested in international sales, 
marketing, distributing or licensing of electronic products. 
That's why we're already at work for subscribers in over 50 countries! 
International Electronic Trade Opportunities 
Annual subscription rate, U.S. $65.00. 
Send for sample copies by writing to: 
Elmatex International, c/- Electronics Today International, 15-17 
Boundary Street, Rushcutters Bay, N.S.W. 2011. 

Free opportunities listing. Write for details. 

COUPON 
Please enter my subscription to your "INTERNATIONAL 
ELECTRONIC TRADE OPPORTUNITIES" monthly 
newsletter starting with your next newsletter. 

1 year US$65 El 2 years US$120 0 3 years US$160 IA 
cheque for US$   for the subscription is enclosed 
bill me later   
bill my company P.O. No   
I would like to make the payment in our own currency 
in the equivalent amount of US$   
Please send instructions. 

I  Date   Sign   

LINES 
AVAILABLE 

NAME   

ADDRESS   

POSTCODE   AUSTRALIA   

Send to: Elmatex International, c/- Electronics Today 
International, 15-17 Boundary Street, Rushcutters Bay, 
N.S.W. 2011. 
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WESTERN SUBURBS NE WEST DEALER  WESTERN SUBURBS 
0 

It makes sense 
THE STORE WHERE OUR CUSTOMERS ARE NOT JUST ANOTHER 

This Polio only 
$15  71/2'.  $70  171/21 
$25  101  $100  201 
$40  121/2 .  $200  221/21 
$60  151  $300  257. 

DISCOUNTS - 
over 

74 SERIES T.T.L. 
7400  39  7445  2 10  7496  1 70 
7401  39  7446  2 10  74100 2 90 
7402  39  7447  1 80  74107  69 
7403  39  7448  1 80  74121  75 
7404  39  7450  39  74122  85 
7405  39  7451  39  74123  95 
7406  89  7453  39  74132  1 50 
7407  89  7454  39  74141  2 20 
7408  89  7460  39  74145  1 95 
7409  39  7470  70  74150 260 
7410  39  7472  60  74151  1 70 
7411  45  7473  68  74153  1 55 
7413  95  7474  69  74154  250 
7414  225  7475  1 10  74157  1 70 
7416  85  7476  75  74160  220 
7417  95  7480  1 30  74164  230 
7420  39  7482  1 90  74165  230 
7425  80  7483  1 80  74174  230 
7426  59  7485  2 50  74180 230 
7427  55  7486  70  74181  490 
7430  39  7489  3 90  74185  3 90 
7432  55  7490  65  74190  2 50 
7437  75  7491  1 55  77441192  2 20 
7438  75  7492  95  93  2 20 
7440  39  7493  95  74194  1 95 
7441  1 50  7494  1 80  74195  1 50 
7442  1 20  7495  1 30  74196  2 20 

SCHOTTKY SPECIAL 

74900  1 15  741978  .59 
74S10  1.40  741986  .77 
74920  1.40  741_990  1.60 
7497,0  2.75  741_992  1.60 
749112  2.50  741993  1.60 
749251  5 30  741995  2.15 
749258  4 75  7419109  .70 
74LSOO  .45  7419113  70 
741901  .45  7419114  .70 
741$02  .45  7419151  2.10 
741903  .45  7419157  1 95 
741004 7419163  329 
741S05  :1S  741_9164  2.35 
741906  .45  7419174  2.15 
741909  .45  7410175  2.15 
741910  .45  7419181  530 
741911  45  741S191  3.50 
741913  99  7419192  3.50 
741914  235  7419193  350 
741320  45  7419194  215 
741921  .45  7419195  2.15 
741_927  49  7419196  215 
741928  49  7410221  2.00 
741930  45  7419253  2 20 
741932  55  745196  2 80 
741_937  -55  82923  6 95 
741S38  .55  82818  390 
741.940  .49  82890  5.95 
741942  1.75  9001  1.60 
741973  .59  9368  3 20 
741974  .70  95H90  14 50 
741.075  .99 

DIODES ETC 
AA119  25  BZX 61C13  72 
BAI02  60  BD461 C33  72 
88105  60  BTX70C15  $1 25 
C103B  1 70  C1220  S3 50 
C10601  1 50  IN751A  35 
EM402  20  IN752A  35 
EM404  20  1N753A  35 

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

FM408 
0A91 
1N914 
IN748A 
IN749A 
BA114 
Ba61C12 
V413 
5082-2800 
ME112 
ECD820 

74000 
74CO2 
74008 
7400 
74C14 
74G20 
74032 
74C42 
74048 
74C73 
74086 
74089 
74C90 
74C154 
74C 160 
74C162 
74G174 
74C901 
80095 
913C97 
CD4001 
CD4002 

35 
25 
10 
35 
35 
27 
72 
95 

$2 50 
$1.10 
$1 50 

IN754A 
IN755A 
1N7594 
1145626 
1484 
PA 40 
90151 D 
0847 
0890  25 
2530  95 
25306  95 

+ others 

35 
35 
35 
65 
1 80 
4 90 
2 50 
45 

C M O S 
45  Cu4006  1.90 
.65  004007  .45 
1 10  004008  1 90 
50  CD4009  1 25 

225  04010  1.20 
50  co4011  .45 
65  CD4013  1.25 
295  C04014  1 90 
4 95  004016  .75 
1 90  C04017  1.90 
1 60  004019  1.10 

CD4020  2.10 
1 95  CD4026  P.O A. 
4.75  CD4027  1 60 
2.95  CD4040  2.10 
3.50  CD4051  1.90 

004096  P 0.A. 
1 50  004502  2.40 
1 75  CD4053  P.O.A. 
1 75  004511  2.75 
39  co4520  2.10 
39  + others 

PHILIPS 
LOCMOS - 4000-P 

HEF4001  45  FiEF4066  1.20 
HEE4002  .45  HEF4067  7 50 
HEF4006  1 90  HEF4068  .45 
HEf4007  45  HEF4069  .50 
HEF4008  1 90  HEF4070  45 
HEF4011  45  HEF4071  .45 
HEF4012  45  HEF4072  45 
HEF4013  .75  HEF4073  .45 
HEF4014  1 90  HEF4075  .45 
HEF4015  1.90  HEF4078  45 
HEF4016  75  HEF4081  .45 
HEF4017  1 90  HEF4082  45 
HEf4018  1 90  HEF4085  1.35 
HEF4019  1.10  HEF4086  1.35 
HEF4020  2.10  HEE4093  1 50 
HEF4021  1.90  HEF4104  2.90 
HEF4022  1.80  HEF4510  2.65 
HEF4023  .45  HEF4511  2.75 
HEF4024  1.45  HEF4514  5.40 
HEF4025  .45  HEF4515  540 
HEF4027  88  HEF4516  2.60 
HEF4028  1 50  HEF4518  2 35 
HOE 4029  220  HEF4519  1 10 
HEF4030  80  HEF4520  2 10 
HEF4031  3 90  HEF4528  I 50 
HEF4035  1 95  HEF4539  1.65 
HEF4040  2 10  HEF4555  1.50 
HEF4041  2.10  HEF4556  1 50 
HEF4042  1 60  HEF4724  3.20 
40E4043  1 90  HEF40097  1 50 
HEF4044  1 90  HEF40098  1 50 
HEF4046  2 60  HEF40174  2 40 
HEF4047  1 60  HEF40175  240 

We only sell genuine 
components. 

IF ITS NOT LISTED IT 
DOES NOT NECESSARILY 
MEAN WE DO NOT STOCK 
THE ITEM. 

HEF4049 
HEF4050 
HEE4051 
HEE4052 
HEE4053 

75 
75 
1 90 
1 90 
1 90 

HEF40192 
HEF40193 
HEF40194 
HEF40195 
HEF4076 

LINEARS 
CA3012  295  LM566CN 
CA3018  3.50  LM567CN 
CA3028A  1.95  LM709CN 
CA3075D  1 90  LM710CN 

LM723CN 
1.141725CN 
LM733N 
LFA741CN 
LM741CN 
LM747CN 
LM748CN 
LM1303N 
LM1310N 
LM1458 
L1A1488 
1M1489 
LM1496 
LM 1496 
LM18(10N 
LM1801314 
LM3046 
LM3086N 
LM3900N 
LM3905N 
LM3909N 
MC1035P 
MC1350P 
MC1351P 
MC1454G 
MC14681 
MC14966 
MC15906 
MC1648P 
MC4044P 
NE556A) 
NE5623) 
NE565) 
0M802 
SD305DE 
SD306DE 
SD6000V 
TAA300 
TBA651 
7138810A 
UA720 
UA723K 
U4757 
ULF42208 
91142209 
ZN414 
SAJ110 
SAKI40 
TBA570 
188700 
TCA220 
TCA290A 
TCA420A 
TCA730 
108740 
TDAI005 
98.8170 
UAA180 

0830761  2.90 
CA30890  2 95 
CA3090A0  5.90 
CA31307  1 85 
C831407  1 75 
1114114H  390 

69 
3 80 
3 80 
1 50 
1.95 
2 50 
390 
3 25 
325 
4.95 
6.90 
5 50 
5.50 
4.50 
4.50 
4.50 
3.90 
3.90 
3.90 
3.90 
790 
390 
3.90 
4.75 
3 25 
390 
3.90 
3.90 
3.90 
3.90 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2 50 
2 60 
3.20 
4.50 
3.90 
4.70 
5.90 
4.90 
2.75 
2.95 
2.25 
2.25 
6.90 
.95 
2.75 
9.80 
2 95 

LA1301AN 
LM 304H 
LM305AH 
LAtigN 
LM308V 
LM SG 3096 
1M3 ION 
LM311A 
LM311H 
LM312H 
LM317K 
LM31814 
LM319N 
LM320K5 
LM320K 12 
LM320615 
LM32075 
LM320T12 
LM320715 
LM322N 
LM323K 
LM324N 
LM325N 
LM326H 
LM339N 
LM340K6 
LM340K12 
LM340K15 
LM340K18 
LM340K24 
LA4340T5 
LA1340T6 
LM340T8 
LM340112 
LM340T15 
LM340T18 
LM340T24 
LM358N 
LM370H 
LM371H 
LM372N 
LM373N 
LM374N 
LM375N 
LM380N 
LM381N 
LM382N 
LM387N 
LM395K 
LM555V 
LM556 
LM56213 
LM565 

2 40 
2 40 
2 40 
2 40 
2 85 

1.95 
3.80 
95 
1.25 
.95 
3.95 
2.50 
.49 
1 20 
2.50 
.85 
2 60 
3 50 
2.50 
5.90 
4.75 
1.80 
2.30 
3.90 
3.90 
3.50 
3.75 
1.75 
3.90 
1.50 
2.90 
1.60 
2.25 
5.40 
6 50 
230 
6 75 
490 
490 
SEE 
LM 

3.20 
1.25 
1.50 
1.95 
2.90 
3.90 
3.90 
3.80 
1.20 
3.80 
1.95 
1.95 
3.95 
2.50 
2.50 
2.90 
4.90 
2.25 
4.90 
4.90 
6.90 
6.80 
550 
3.25 
2 70 

Most data sheets, techni-
cal info 30c photocopy or 
do it yourself on our 
coin-op machine 10c. 

bankcord 

welcome here 

RESISTORS, POTS 
1/2W  E12 Series 
5W  E12 Series 
SIG  LIN, Log 
DIG  LIN, Log 
Trimpots Cermet 

3c. 
45c. 
59c. 
1.25c. 
AO 

DIL SOCKETS 
8 PIN  38  24 PIN  78 
14 PIN  39  40 PIN  1 25 
16 PIN  45 

TRANSISTORS 

AC126  1.50 
40149  260 
AD161 162PR 4 50 
AS322  18 
BC107METAL  25 
BC108METAL  .25 
BC109METAL  25 
BC1T7/157MET 30 
BC178/158MET 30 
BC179/159MET .30 
BC212  50 
BC327  55 
BC547  55 
80548  55 
BC549  55 
80559  39 
BC639  95 
BC640  95 
80131 use 80237 
131/132 use BD238 
130139  95 
80140 
80237 
130238 
130173 
9E180200 
8E194 
BF450  .75 
85019  75 
MEE131(Metal)1 95 
MPf 102  .65 
MPF103  85 
MPP 104  1.10 
MPF105  85 
MPF106  1.15 
MPE121,131  I 50 
MJ2955  2.40 
MRF603  690 
T1P31C  1.00 
T1P32C  1.00 
T1P2955  I 30 

95 
1 50 
1 50 
1 25 
120 
85 

T1P3055  1 70 
17800 use 2N4032 
77801  95 
2N7068  95 
2N9I8  1.60 
2N2646 UJT  2 25 
2N2905  .95 
2143053  3.80 
2N3054  1 70 
2N3055  95 
2143564  .55 
2143565  45 
2143566  .65 
2143568  .75 
2N3569  45 
2N3638  .45 
21436388  50 
2N3642  45 
2143643  45 
2N3694  45 
2N4032  95 
2144249  .45 
2144250  .55 
2144355  55 
2N4356  .55 
2144360P-FET  .95 
2N5245N-FET  75 
214 5457 use FAPF103 
214 5458 use MPF 104 
2N 5459 use MPF105 
2N 5485 use MPF106 
280590 use MRF603 
2146027 UJT  1.25 
40409  3.85 
40410  335 
406374  2 85 
40673  1.65 
40841  1.50 
7805  250 
7812  2 50 
7815  2.50 

CERAMICS 
UPto82pfltc.100pfto0.47 
pf 12c. .1 uf 12c. .22 uf 20c 
.47 uf 35c. 

DON'T FORGET - SUFFI-
CIENT PIP AT LEAST 50c 
BALANCE REFUNDED 

CHEAP BARGAIN COMPONENTS CAN FINISH UP VERY EXPENSIVE 
First quality components and equipment from: AWA. Amidon. Elcoma.I.T.T., Motorola. National. RCA, Solid State. 
Signetics. Texas and others. Prices subject to change without notice. All offers genuine. Stocks subject to continued 
availability. All goods new to manufacturers specs and guarantee. No rubbish, untested or unmarked devices. E.& O.E. 



NE WEST DEALER...  WESTERN SUBURBS NE WEST DEALER... 

to buy at 
DOLLAR 

.E.L 
BUT WELCOME FRIENDS. FIND OUT FOR YOURSELF 

rf  
Official orders accepted 
or trade sales. 

BOXES - CASES 
METAL 
108 x 108 x 50 
216 x 108 x 50 
PLASTIC 
PC1 135 x 130 x 73 
DIECAST 
95 x 120 a 55 
DELUXE 
160 x 165 x 70 
(ALLOW Si P P PER BOX) 

$2 50 
$3 75 

$3 95 

$6 45 

$5 90 

LEDS AND DISPLAYS 
SL5023  RED  28 
SL5253  GFFEN  80 
SL5353  AMBER  1 30 
NSN71 RI  C/Anode  295 
NSN74 FL L C/Cathode  295 
END357  3 50 

ELECTROS - AXIAL 
47 63V  .22  220/35V .75 
I 63V  22  Egli‘.‘; 85 
2 2.63V  22  55 
3 3.63V  26  33025Y  80 
4 7/63  .26  330/63 v  85 
10/25V  .23  470 16V  65 
I0/63V  .28  470 25V  85 
25/25V  .28  470 35V  90 
22/63V  .35  470 63V  95 
33/16V  .26  1000 16V  75 
33/25V  .28  1000/25y  95 
47/16V  .26  1000/358'  I 20 
17/25V  .33  1C00/63V  1 80 
47/63V  .45  2500 16V  98 
47/350  1.10  2500 25V  1 40 
100/16V  .23  2500 35V  I 65 
100/25V  .33  2500 50V  I 98 
100/63V  55  4700 35Y  2 50 
100350  1.50  1000/63UR  2 35 
220/16V  45  2500.63UR  280 
22025V  70  100004OUR  600 

TEST GEAR 

Leader quality test 
gear. 
Dip meter  $77 
Ant. Z meter  $77 
Sig. gen.  $70 
Audio gen  $117.30 
Sanwa U60 D  $33.30 

SPECIAL CHIPS 
S 50242  $12.50 
MA1002  $12.95 
PLUS  OTHERS  PLEASE 

CHECK 

TRANSFORMERS 
A&R 2155A  6.95 
FERG PL12'5VA  6.15 
FERG PL1.5-18;20VA  7.60 
FERG PF265  20.60 
FERG PF3993  11.50 
FERG PL30r5VA  6.90 
PLUS MORE ASK FOR 
LISTING 

C.O.D. Welcome. 

PUBLICATIONS 
Philips 1976 Catalog  $2 50 
Simple Projects  $2 00 
Top Projects   $2 50 
Audio Projects   $2 00 
Electronics Its Easy 
Vol I    $3 00 
Vol II   $3 00 

NATIONAL 
Linear IC    $5 90 
Special Function   $5 90 
MOS IC   $5 90 
Interface IC    $5 90 
Linear Applies   $5 9) 
Transducers   $4 75 
Transistors    $4 75 
CMOS IC    $5 90 
Voltage Regulator  $5 90 
Digital IC   $5.90 
TEXAS 
Low Power Schotiky  $1 20 
TTL MS1   $1 20 
Linear and Interface  $4 90 
Oda Electronics Data  $4 50 
TTL Data Book   $9 90 
Supplement TTL Data   $4.75 
Transistor and Diode   $4.90 
INSTANT COMPONENT SERVICE 
Stock Catalogue  $2.50 
SIGNE-TIC 
1976 Data Manual/Notes  $11.95 
Microprocessor Intro   $1 90 

BREADBOARDS 
kfir, IC  $6 75  SKI 0  $29 90 
SK 50  $18 95  Ministrip  $1 90 

TRIO 
10 MHz dual trace CS1562 
15 MHz dual trace CS1560A 
30 MHz dual trace CS1570 
5 MHz 75 mm C01303D 
SG402 RF SIG GEN 
AG202A CR OSC 
VT 108 volt-ohm meter 
DL 703 digital multimeter 
AG203 CR OSC    
Plus more ask for TRIO catalogue 
Plus 15 percent sales tax 
Ask about our finance from 10 percent 
Deposit to approved customers for sales over 
$3100 

$436 00 
$483 CIO 
$747 00 
$167 00 
W OO 
$95 00 
$92 00 
$154 00 
$162 00 

VALVES 
WE STOCK VALVES AT 
COMPETITIVE PRICES 

PC BOARD 
100 x 75 SS  75 
150 x 100 SS  1.20 
200 x 75 SS  1.20 
150 x 150 SS  1.60 
200 x 150 SS  2.20 
300 x 100 DS  2.90 
300 x 300 DS  5.90 

VEROBOARD 
75 x 120  1.50 
150 x 120  2.25 
455 x 120  5.90 
455 x 180  7.50 

• Cut out or photocopy 

MAIL ORDER 
P.O. BOX 33, PENDLE HILL, NSW 2145 
Name   

Address   

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

TOTAL   

LESS DISCOUNT   

NET   

POST PACK   

TOTAL $   

CHEQUE/BANKCARD 
BANKCARD  MAIL ORDER 

If you wish, the full amount may be debited to your 
Bankcard Account. Your signature below is author-
ity for us to issue a Bankcard sales voucher for the 
amount of the purchase (incl RP) and an acknow-
ledgement that the sales voucher, if endorsed 
MAIL ORDER may be treated as having been duly 
signed by you. 

Bankcard No. 496   
Expiry Date   

Cardholder signature   
Date   

Your Cardholder copy of the Bankcard Sales Vou-
cher will be included with the goods despatched. 

ELECTRONIC ENTHUSIASTS EMPORIUM 
Shops 2 8. 3, Post Office Arcade, 7-10 Joyce St, Pendle Hill. Mail: P.O. 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. 



DISTRIBUTORS 
for the Electronic Industry 

J. A. SEVERN 

ELECTRONIC 
ENTHUSIASTS 
EMPORIUM 

RADIO 
DESPATCH 
SERVICE 

BRYAN CATT INDUSTRIES 
NORTH: J. A. Severn, P.O. Box 47, Epping, 2121; 869-1058 
SOUTH:  Bryan Catt Ind., 105 Miranda Road South, Miranda (near Motor Registry). 

524-4425. Telex AA27266 
EAST:  Radio Despatch Service, 869 George Street, Sydney. 211-0191 
WEST:  Electronic Enthusiasts Emporium, Post Office Arcade, Joyce Street, Pendle 

Hill. 636-6222 

The largest off-the shelf range of quality brand-name electronic components. 

Check these prices and you'll find we 
not only stock quality 

LM3900   95c 
LM380   $1.35 
LM317K   $3.50 
MA1002-B   $10.50 
74C05   29c 
74CO2   29c 

PKF40   $4.50 
IN914  06c 
LM309K   $2.20 
LM567N   $1.65 
Lotring 25 watt soldering 
Irons   $9.85 

These prices supersede those in our individual 
advertisements elsewhere in this magazine. 

Trade enquiries only to 

/CS /CS  /CS 

ASK FOR 
Free 200-page 

v, 
(.-.2 I.C.S. STOCK CATALOGUE Fi 

with every 
purchase over S20.00 

/CS  /CS  /CS 

Instant Component fervice 
16 Gertrude St., Arncliffe. NSW. 2205. Ph (02) 597-1444 

Adelaide 267-2393 • Melbourne 95-9566 • Sydney 597-1444 
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Project 066 

TEMPERATURE 
ALARM [project eleotronicis 

This simple project uses a 555 and a few other components to sound an alarm 
when a preset temperature is sensed. 

THIS IS A SIMPLE BUT VERY 
versatile temperature monitor which 
can be used in three different ways: 
1. To warn if temperature exceeds a 
preset level. 
2. To warn if temperature falls below 
a preset level. 
3. To control temperature. 
The unit may be used to monitor 

temperature in fish tanks, laboratory 
ovens and/or water baths, incubators, 
cooking vessels, etc. 

The temperature at which an alarm 
is given is adjustable over a range pre-
determined by the combined values of 
the components RV1 and R1. RV1 is 
a potentiometer which is used to 
adjust the final 'set point' (the tempera-
ture at which the alarm is given). 
Actual temperature sensing is done 

by a device called a 'thermistor'. This 
is basically a resistor in which the 
resistance value varies with changes 
in temperature. Theimistors are obtain-
able in innumerable shapes, sizes and 
temperature ranges. 
The unit may be built so that a 

small loudspeaker provides an audible 
warning when the set limit is reached 
(Fig. 1) or alternatively a relay may be 
connected which in turn switches the 
controlled heating load's electrical 
element on and off — thus producing 
a simple temperature control system 
(Fig. 2). 

Either unit may be constructed so 
that the warning (or relay action) 
takes place as temperature exceeds the 
set limit — or so that the warning (or 
relay action) takes place as temperature 
falls below the preset level. 
All that is required to convert either 

unit from one mode of operation to the 
other is simply to change over the posi-
tion in the circuit of the thermistor and 

the combination RV1 and R1. 
Figure 1 shows the unit with loud-

speaker set upto warn if the tempera-
ture exceeds the limit preset by RV1. 
Figure 2 shows the circuit converted 
for relay output operation, set up so 
that the relay coil is energized when 

the temperature falls below the preset 
limit. Thus if an associated heating 
element is connected via the relay con-
tacts the element will be energized when 
temperature drops, and will be switched 
off when the preset temperature is 
reached. 
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Project 066 

9V 
BATTERY 

O E M 

RV1 
100k 

R1 
4k7 

THERM 
ISTOR 
NTC 

D1 
IN4001 

R2 
1M 

R3 
47k 

.46-1 

IC' 
555 

Fig. 1. Basic circuit provides audible warning if temperature exceeds 
set point adjusted by RV1. See text if opposite operation is 
required. 

SPEAKER 
at! 

R4 
100' ' 

RELAY 
CONTACTS 

Fig.2. Unit set up for relay operation. Relay coil is energized when 
temperature falls below set point. 

PARTS LIST ETI 066 

Over-alarm 
Al  Resistor  4k7  1/2 W  5% 
R2  1 M 
R3  47 k 
R4  100 M 

RV1  Potentiometer 100 k Trim type 

Thermistor 47 k (25 0C) Philips 
type 2322 642 11473 

Cl  Capacitor  1n0 polyester 

D1  Diode  1N4001 

ICI  555 Timer 

Speaker 8 SZ 

PC board ETI 066 
or Veroboard 3.3 x 1.1 ' 
9 V battery 

HOW IT WORKS ETI 066 

Temperature is sensed via a ther-
inistor. This is a resistor which varies 
its resistance as temperature changes. 
The one, chosen for this application is 
a NTC (negative temperature co-
efficient) type in which resistance 
falls as temperature rises. Trle resist-
ance at 25 °C is about 47 k falling to 
about 3 k at 100 °C. This thermistor 
forms a voltage divider with RV1 and 
Al. 
The familiar 555 IC is the basis of 

the unit. The IC will oscillate if pins 
2 and 6 are allowed to exceed approx-
imately 2/3rds of the supply voltage, 
however the voltage divider along 
with diode D1 can prevent this and 
while it does so the alarm will be off 
As temperature increases ther-

rnistor resistance falls and the voltage 
begins to rise at the junction of D1, 
the thermistor and Rl. When the 
voltage reaches 2/3 Vs - 0.6 V thi , 
555 begins to oscillate and causes 
the loudspeaker to sound (at about 
1.2 kHz). If an 8 ohm speaker is 
available then R4 must be included. 
However if an 80 ohm speaker is 
available then R4 may be left out - 
the sound will then be much louder. 
Figure 1 shows the unit set up to 

sound an alarm as temperature 
exceeds the set point. If an alarm is 
required as temperature falls below 
the set point then the position of the 
thermistor, and the combination of 
RV1 and R1 should be reversed - 
i.e., so that the thermistor is con-
nected to the negative supply rail. 
The circuit may be arranged so 

that a relay is actuated rather than 
an alarm. Figure 2 shows how this is 
done. Here diode D2 and capacitor 
C2 rectify the output of the 555 
IC. Resistor R4 is added to ensure 
that there is some overlap between 
pull-in and drop-out set points. The 
lower the value of R4 the greater the 
difference there will be between 
these two points (this effect is 
known technically as 'hysterisis'). 
Figure 2 is set up so that the relay 

coil is energized when temperature 
falls below the set point. As with 
Figure 1 opposite action may be 
obtained by reversing. the position of 
the thermistor and the combination 
of RV1 and Al. 
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Building the unit 

Constructional method is not at all 
critical - we show the unit made up on 
Veroboard and also on a printed circuit 
board for those who wish to use this 
simpler and more elegant method. 
The thermistor should be mounted 

in the end of a short length of thin-
walled glass tube and sealed with epoxy 
resin. Thermistors can actually be 
bought commercially already mounted 
in this way — but they're expensive. 
There are two reasons for sealing the 

thermistor in the manner described 
above. Firstly, if the thermistor is not 
sealed electrolytic action will very 
quickly dissolve the thermistor leads — 
our's lasted just one day! Secondly, if 
the thermistor is used to monitor the 
temperature of an open element such as 
a heating jug there is a very real danger 
of the thermistor or its leads contacting 
mains voltage. If the thermistor is used 
solely for monitoring air temperatures 
then no sealing is of course required. 
As outlined above, the combined 

values of R1 and RV1 determine the 
temperature at which the unit triggers. 
Table 1 shows roughly what the com-
bined resistance should be for various 
triggering temperatures. Thus for the 
unit to operate at high temperatures the 
100 k potentiometer and the 4k7 re-
sistor specified will enable the set point 
to be adjusted from about 20 °C to 
about 82 °C. 
If finer control is required then the 

100 k potentiometer could be replaced 
by a 25 k potentiometer and R1 in-
creased from 4k7 to 75 k. 

TABLE 1 ETI 066 

APPROXIMATE VALVES OF R1 + RV1 
FOR DIFFERENT TEMPERATURES 

UNDER ALARM 
TEMP. OVER ALARM AND RELAY 
0C OUTPUT 

25 75 k 22 k 
35 50 k 15 k 

45 30 k 10 k 

55 18 k 7k5 
65 10 k 5k2 

15 6k5 3k8 

85 4 k 2k7 
95 2k5 2 k 

A 

Fl 

OVER 
ALARM 

R1 
4k7 

CC 
0 

cn 

2 cr 2 
cc I" CC 

Z 

D1 Cl 
1n0 

R4 

T
O 
SP
E
A
K
E
R 

R3 

4k7 

R2 

1M 

J.  UNDER 
ALARM 

Al 

4k7 

0.— CsItnctUltD hC001 0.— Nenv/L0C.Of,•COCI) 0.—INCI 
.— tNe1 ,010(01', COCT)  NtNCNCNANCNI NCNI N NVICICICI 

0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 (' 0 0  ,  ) 0 0 

0 • 0 

0 • 

0 

___ _IL__ 

0 

0 • • • 0 * • 

0 • 

0 0 - 0 -  • • 

0 •  •  0 • 0  • 
0 0  e •  • •  •  • • 
o o o ,uu000 

TO SPEAKER TO THERMISTOR 

UNDER  I  OVER ALARM 

ALARM 
_r_ L_}  I I TO BATTERY 

BATTERY rs. c.• 
cc cc cr .---- ,_ '   IP -

en411\. 4"  0  D1  \ 

41 

Cl  OVER 

ALARM 
TO THERMISTOR 

UNDER ALARM 

ETI 047/048/066 
oo gt iipec c N.  

CP"mm ai l y  
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Designer's Choice 

2650 BM1000 
DESIGNER'S MANUAL 
HARDWARE ASSEMBLER AND 
SIMULATOR DESCRIPTION PLUS 
APPLICATION NOTES AND 
REGULAR UPDATE SERVICE. 

PHILIPS Electronic 
Components 
and Materials 

2650 SUPPORT 
HARDWARE: LOGIC (TTL, HNIL, CMOS)- MEMORIES- FPLA - 
INTERFACE —ANALOG 
PERIPHERALS: PHILIPS THUMBWHEEL SWITCHES-CONNECTORS - 
MOSAIC PRINTERS- MOTORS 
SOFTWARE: FORTRAN IV ASSEMBLER AND SIMULATOR 16-bit 
& 32-bit TAPES. 

ENGINEERING AND APPLICATION SERVICE 



WOULD YOU SPEND 
AN HOUR A DAY 

TO EARN MORE MONEY? 
P better job. A bigger pay packet. 
And the satisfaction of doing your 
job well. A big reward for only an hour 
a day. Because if you spend that hour 
studying with an ICS program, you 
will be making a big step towards 
achieving your ambitions. 

Learning with ICS is simple, 
satisfying and rewarding. 
The ICS method of teaching, and the 
knowledge and skill you rapidly acquire, 
will give you greater confidence in your 
work, and your ability to progress. 

Keep your present job while 
you learn. 
You don't lose a day's pay while you 
learn. And because you decide when 
you study, and where you study, you 

Aln rae"1rat:  72Secretaries 
& Adtrirastr ran — 
A. C. ES. De w.  
Command 
Society oiAtanzaha --

a Arvountry 
Modern flookkerpang 
Bookkeepsy and 0415re 
Bran.  C E.S 
tents ate 
Loney 
Elementary Brankkeepng 

Art 
Commercial An 
Recremonel Art 
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don't lose valuable time travelling to 
and from classrooms, and you can't 
miss any of the tuition program. 

Thousands have done it — 
you can too! 
Since it started, ICS has helped nearly 
nine million people in their study needs. 
Check through the list of programs on 
this page. Find the career that suits 
what you want for your future. 
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This is Bang& Olufsen's new Beomaster 1900. 
Its beauty is not only skin deep. 

It contains the most sophisticated control system available. 

Nothing to flick,click,twist or tug 
just a fingeratip touch activates 

any major function. 



Beomaster 1900-the beginning 
of a new chapter in the history of 
sound reproduction. 

New high fidelity amplifiers are 
coming on the scene all the time. But 
this one will probably make all the 
really big Hi-Fi manufacturers 
wonder why it was Bang & Olufsen of 
Denmark and not themselves who 
came up with these remarkable ideas. 

1. Newly developed electronic 
controls 

The "Sensi-touch" electronic con-
trols provide completely silent opera-
tion of volume and mode selections-
no thuds, bumps or crackles as you 
switch from one to the other. Elec-
tronic control of primary functions 
guarantees there's no wear and tear 
whatsoever-provides greater relia-
bility than traditional mechanical 
control systems-which, of course, 
rely on moving parts. 

The principle behind the Bang & 
Olufsen system is that the finger acts 
as part of a condenser-the moment 
your finger touches the panel, the cir-
cuit is completed and the selected 
function activated. Only a light 
touch without force or movement 
is sufficient. 

2. Totally electronic volume control 
perfect volume regulation 
The technology inside Beomaster 

1900 is just as untraditional as the 
exterior. For instance, if a volume 
control needing only a light finger 
touch is required, a motor driven 
potentiometer or an electronic device 
can be used-B & 0 chose the latter. 

This system-the most reliable in 
existence-is based on four photo 
resistors (called light dependent 
resistors-or LDRs) located around 
a light source controlling the adjust-
ment of both channels. When you 
touch "volume up" the light given off  with absolute 
is reduced and resistance (volume)  precision. 
80830 A 

increases-the opposite occurs when 
you "touch" the sound down. 

A binary counting circuit triggers 
off to "count" as long as your finger is 
touching the panel. This ensures a 
smooth, precise regulation of volume. 

Such simple operation requires 
less fiddling and adjustment-thus 
adding hours of extra listening 
pleasure. 

3. FM reception-crystal clarity 
and less need for adjustments 

The phase-lock loop stereo  
decoder (a new integrated circuit) 
replaces all the usual circuits and 
capacitors found in other receivers. 
It gives long term accuracy in stereo 
FM reception-less requirement for 
servicing-less need for adjustments. 
B & O's special muting circuit makes 
sure there's no tuning noise between 
stations. Four FM stations can be pre-
set so their selection is then entirely 
electronic, and they are kept con-
stantly in tune by the AFC control. 

4. Beneath the sturdy aluminium lid, 
all secondary functions are easy 
to find! 

• Apart from the pre-set FM sta-
tions, others can be selected with 
the manual tuning "spinner". 

• A "loudness" function emphasizes 
the frequency ranges you would 
normally miss when playing at a 
low volume. 

• Treble, Bass and Balance are 
adjusted by means of large sliding 
potentiometers-any adjustments 
are instantly indicated on the light-
panel so that you always know 
what's happening. 

Even in this area of secondary 
function there's no "flick, click, 
twist or tug"-just gentle slide , roll 
or spin movements 
make all adjustments 

5. "Pre-set" volume adjustment-
another unique feature 

This device, which can be pre-
set to "High, Medium or Low", makes 
sure the initial volume level will be 
the same whenever you turn the set 
on, no matter what the volume was 
the last time you turned it off. No 
other stereo amplifier offers practical 
convenience like this! 

6. A computer test-bed "monitors" 
Beomaster 1900 for 48 hours 

Every function of Beomaster 
1900 has been calibrated and 
adjusted on a computer test-bed. 

The computer successively 
measures 178 functions. When this 
is completed, the 1900 enters a test-
ing station where power load is alter-
nated between full output and zero 
for 48 hours. Sophisticated testing 
like this makes sure the Beomaster 
1900 is always ready to give the 
performance you would expect 
from such advanced technology. 

There are three kinds of people who 
will buy Beomaster 1900 

Some will buy the Beomaster 
1900 because it has the most 
sophisticated electronic 
control system available-
so simple to operate 
and yet more reliable 
than "mechanical" 
amplifiers. 

Others, however, 
will be impressed by its 
performance. The new 
FM tuning section with 
excellent receiving 
capacity combined with 
a powerful amplifier 
(2 x 30 watts RMS and less 
than 0.07% distortion at 

full power)provides the very 
best in sound quality. 

The third type of B & 0 buyer 
will want a Beomaster 1900 as part 
of a completely matched audio 
system. Illustrated below is Beogram 
turntable at $255; Beovox S45 loud-
speakers at $398 a pair and 
Beomaster 1900 at $570 . 
Beomaster 1900 a touch above the rest. 

BANG &OLUFSEN 
OF DENMARK 
Victoria Danish Hi Fi (Aust.) Pty. Ltd., 
Shop 9, Southern Cross Hotel, Melbourne. 
Tel. 63 8930. 
Danish Hi Fi (Aust.) Pty. Ltd., 698 Burke 
Road, Camberwell. Tel. 82 4839. 
Turner Audio, 35 Peel Street, Ballarat. 
Tel. 32 2042 
S.A. Ernsmiths, 50 King William Street, 
Adelaide. Tel. 51 6351 
N.S. W. Convoy Sound, 4 Dowling Street, 
Woolloomooloo. Tel. 357 2444. 
Convoy Sound. 387 George Street, Sydney. 
Tel. 29 1364. 
Qld. Brisbane Agencies, 72 Wickham 
Street, Fortitude Valley. Tel. 221 9944. 
W.A. Danish Hi Fi (Aust.) Pty. Ltd., 
308 Walcott Street, Mount Lawley. 
Tel. 71 0100. 



Each B &W speaker comes 
with its own written proof 
of superb performance: 

B&W's reputation is based on producing clean natural sound without distortion, 
even at low volume. Each B&W speaker is tested in an Anechoic Chamber 

and issued with its own individual pen graph. You know exactly 
the performance of the speaker you are buying 

B& W DM6 Monitor 
A brand new design. A high 
powered dynamic loud-
speaker with low colouration 
and very high transient 
performance. 

B& W DM2A Monitor 
A more conventional design, 
utilising B& W research into 
acoustic line rear loading.. 
Brilliant clarity and lack of 
distortion. 

Hear B & W Speakers at: 

B& W DM4 Monitor 
A speaker with large B& W 
Monitor characteristics; its 
performance surpasses 
speakers of much greater size. 

ALLANS MUSIC  (AUST) LTD., 276 Collins Street. Melbourne, Vic. 3000. (031 63-0451; ENCEL 
ELECTRONICS PT?' LTD. 431 Bridge Road, Rich mond, Vic. 3121. (031 42 3761; INSTROL HI-
FI (VIC) PTY.  LTD. 375 Lonsdale Street, Melbourne Vic. 3000. (031 67-5831; SOUTHERN 
SOUND, 337 La Trobe Street, Melbourne. Vic. 3000 (03) 67-7869; SOUTHERN SOUND 963 
Nepean Highway, Moorabbin, Vic. 3189. (031 97-7245; TIVOLI HI-Fl, 91 Cotham Road, Kew, 
Vic. 3101. (03) 80-4956; E & B WHOLESALE, 172 Moorabool Street, Geelong, Vic. 3220. (052) 
9-6616 THE GRAMOPHONE SHOP, Shop 151, Westfield Shopping Town, Parramatta, N.S.W. 
2150. (02) 633-2846; INSTROL HI-F I PTY. LTD. 91a York Street, Sydney, N.S. W. 2000. (02) 
29-4258; MILVERSON PTY. LTD  Warringah Mall, Brookvale, N.S. W. 2100. (02) 938-2205: 
MILVERSON  PTY.  LTD.  793 Pacific  Highway, Chatswood, N.S. W. 2067. (02)  412-2122, 
RIVERINA HI FI, 549 Pittwater Road, Brookvale, N.S.W. 2100. (02) 938-2663/4; UNITED 
RADIO DISTRIBUTORS PTY. LTD., 32 Angel Arcade, Sydney, N.S. W. 2000. (02) 232-3718; 
WESTS (BUR WOOD) PTY. LTD.  170 Burwood Road, Burwood, N.S.W. 2134. (02) 747-4444; 
PITMAN'S RADIO & T. V., 38 Baylis Street, Wagga, N.S. W. 2650. (069) 25-2155; JOHN GIPPS 
SOUND 12 Douglas Street, Milton, Old. 4064. (07) 36-0080; PRE MIER SOUND, Elphinstone 
Street, Rockhampton Nth, Old. 4701. (079) 28-2701. BEL CANTO, 138 Liverpool Street, Hobart 
Tas. 7000. (002) 34-2008. AUDIO DISTRIBUTORS, 10 Glyde Street, Mosman Park, W.A. 6012. 
(092)  31-5455.  PACIFIC  STEREO, Style  Arcade,  Manuka,  A.C.T.  2603.  (062)  95-0695; 
DURATONE, Altree Court, Phillip, A.C.T. 2606. (062) 82-1388. SOUND SPECTRUM, 33 Regents 
Arcade, Adelaide, S.A. 5000. DECIBEL, 345 North East Road, Hillcrest, S.A. 5086. (08) 61-1865; 
ERN SMITH HI-Fl, 50 King William Street, Adelaide, S.A. 5000. (08) 51-6351; ALLANS MUSIC 
(AUST) PTY. LTD. 58 Gawler Place, Adelaide, S.A. 5000. (08) 223 5533. 

B& W DM5 
A speaker for small living 
areas. It has above average 
performance at moderate 
cost. 

Sole Australian Agents 

Convoy Invernational Pty. Ltd. 

4 Dowling Street, VVoolloomooloo, 2011 

Sydney, N.S. W. Tel: (02) 357-2444 

387 George Street, Sydney, NSW. 

Tel: (02) 29-1364 
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THE BIG NEWS THIS MONTH  IS 
the keyboard project on page 55 of this 
issue. The encoder board will give all 
128 possible seven-bit codes from any 
keyboard with 48 keys or more. A use-
ful feature on the ETI 631 keyboard is 
an 'upper case only' switch which auto-
matically selects the upper-case for 
alpha characters  but doesn't affect 
other characters. 
The ETI 630 was originally con-

ceived as a simple device for testing the 
keyboard, for those of you who don't 
have an output device. It is a handy 
little project for all aspects of computer 
experimenting and it can be used as the 
basis for a simple terminal. 
Next month the series of terminal 

projects will continue with the first 
VDU boards. We hope to finish the 
whole terminal in the February issue — 
having published five VDU boards and 
the UART board. The VDU boards are 
(1) Video board, this will generate the 
sync pulses and will be used in future 
ETI video projects, (2) Memory board, 
this will be a basic design for a 2Kx8 
memory card but in the VDU we will 
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This is ETI's new section for all computer enthusiasts. 
This month Les Bell starts off his article on the internal workings of the micro-

processor. He looks at the Motorola 6800 but the article is written to give the 
reader an understanding of the workings of any microprocessor. 
We also print the first readers' contributions in this issue: an I/O port for the 

SC/MP and an additional I/O for the Motorola 6800 evaluation kit. 
And we have more advice for those who are about to buy their first micro-

processor, although we advise newcomers not to rush into this field until they 
have looked at the requirements for terminals, etc. 

use only 1K, (3) Character Generator 
board, this will be connected between 
the memory board and the video board, 
(4) VDU Control board, this will load 
characters into the correct place in 
memory, and take them out for dis-
play at the right time, (5) Power Supply 
board, this will power the VDU and the 
keyboard. 

777777777? 

In Print-Out this month we have the 
first hobbyists' contributions: dealing 
with I/O for the MEK and the SC/MP. 
This section is your section and we 
will pay for contributions (around $20 
each). We have not picked a name for 
this section yet - it is your section so 
how about you picking the name? Bear 
in mind that we are not limiting the 
section to hardware contributions — any 
useful information from general advice 
through to software will be acceptable. 

The Rockwell PPS 8 
In our October issue we mentioned the 
Rockwell PPS 8 but there was a mistake 

in the quoted specification: the Rock-
well processor can directly address 16K 
bytes of RAM plus 16K bytes of ROM. 

The  Rockwell  device has a 16-bit 

address bus but using 'bank switching' 
32K RAM words plus 32K ROM words 
can be addressed without the need for 
any external decode logic. The Rock-
well chips are available froni the Collins 
Radio Company, PO Box 200, Lilyvale, 
Victoria, 3140. 

The Club Scene 

There have been problems in getting the 
Australian Microcomputer Club organ-
ised. Most of the people who are writing 
in have little experience in the hobby 
and we are now looking for people who 
can organise initial meetings in the state 
capitals. By the time this issue gets into 
the newsagents the first NSW meeting 
will have been held and the results of 
that meeting will be reported in Print-
Out next month. In the near future 
enthusiasts in other states should be 
hearing about initial meetings planned 
for them. 
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CHOOSING A SYSTEM 
The word 'system' has been used in place of computer a lot lately, and has 
probably resulted in confusion for some readers. This is unfortunate because the 
concept is very important to anyone about to buy or build a computer. What then 
is the significance of 'system'? 

Short for 'computer system', a 'system' 
is what you have when you add one or 
more peripherals to the basic computer. 
A cassette recorder and its interface 
would be one such peripheral. A CRT 
operator's terminal would be another. 
People who buy or build computers 

should do so with a good idea of how 
they are going to use them. After all, 
a computer on its own is limited to only 
a few rather uninteresting applications 
perhaps a calculator, a clock, or a set of 
flashing lights, at its best. But add some 
extra memory and a general purpose 
interface board or a cassette recorder 
interface and the number of possible 
uses skyrockets. Your computer has 
now become a system! 
Unlike  the commercial  computer 

system designer who knows what the 
end requirements are to be, the hobby-
ist generally does not have a clear 
picture of what his system will end up 
doing.  Unless you  have a specific 
requirement to meet (or experience in 
computing), it makes sense to leave 
open as many options as you can when 
you commit yourself to a micropro-
cessor chip (and to the design that 
implements the computer). 

Selection Criteria 
The factor that seems to influence 
computer-buyers the most is cost. Cost 
has the most effect at two distinct 
times: once when you decide which 
microprocessor chip to use, and again 
when you make a decision about the 
design of your computer, and how it 
limits your system (e.g., in the size 
of the memory). 

Which M icroprocessor? 

Once the cost of the chip was a valid 
consideration  when faced with this 
decision. It still is important to the 
commercial user who buys in thousands, 
but fortunately competition has forced 
prices to fall dramatically over the last 
12 months. The difference in price 

now between the most powerful and the 
least expensive chip is less than twenty 
dollars. In terms of the cost of the 
minimal system this is less than 10%, 
while  in terms of improvement in 
performance this represents almost an 
order of magnitude change. 
So for the computerist who is not 

too sure what he will end up doing with 
his computer it is certainly worth 
considering spending that extra few 
dollars and going for a high performance 
processor. 
Quite often the low figure on the 

priLe tag is an indication of how much a 
manufacturer has left out. Many of 
those who have bought evaluation kits 
have come to realise this and are now 
having to add to their kits to get them 
to do the jobs they had in mind. 
Evaluation board kits have a place 

and  a purpose  in the  electronics 
industry and at the very least they must 
be called successful.  But they  are 
products engineered to a price and so 
they suffer the consequences. 

Effective Cost Saving 
One effective cost-saving technique is to 
use the modular approach. For example, 
a minimum system might consist of two 
p.c. boards — a CPU board and a front 
panel board. To keep the cost low, tne 
CPU board can connect to the front 
panel board by a cable, and the two 
boards, plus a power supply, then form 
a minimum function system. 
Later, this system can be expanded 

by adding a mother board. The CPU and 
front panel boards can be plugged into 
this, and there would be room for 
expansion by the addition of other pc 
boards  (modules).  Such  additional 
boards could be a 4K RAM board, an 
I/O board or a cassette interface board. 

Buffering — the Key to system 
expansion 
Most system expansion will require 
access to the computer's data and 

address buses. The microprocessor can, 
at the most, only handly one TTL load 
on these buses, so it's worth checking 
out to see if any signals are buffered on 
the CPU board. Most add-on boards 
load the buses by one TTL load and if 
your system is not adequately buffered 
you will have to add extra chips to over-
come this. 
This problem is now being tackled by 

some of our readers who bought evalua-
tion kits without buffering. 
A future article will look at the 

criterion of "complexity" — another 
dark area to the hobbyist. There are two 
types of complexity — one in terms of 
parts counts, the other in terms of 
number of instructions. Read PRINT-
OUT next month to find out more . . . • 

Know what's new in 
microcomputers? 

r - - 

fhe 12.  6 800 et•sius..*:*• 

Read PRINTOUT 
NEWS... p101 
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110 FOR 
THE MEK 

From B. K., Croydon. 

If you need more I/O ports on your Motorola evaluation board or if you would 
like a no fuss way to try out the AC A, try this simple modification. 

Although the 6800 evaluation board 
comes with two PIAs it is only possible 
for your program to use one of them 
conveniently because four of the ports 
on the second PIA are used a part of the 
TTY interface. These four connections 
interface with the effective use of the 
remaining 12 ports. One way around 
this difficulty is to fit a switch that 
allows the operator to disconnect the 
PIA from the TTY interface thereby 
freeing the PIA for use with your 
program. 
Unfortunately between giving con-

trol of the computer to your program 
and disconnecting the TTY interface 
there is an overlap period when your 
program has control and the TTY 
interface is still connected (unless you 
are quick enough to operate a switch in 
about 20 microseconds). 
This problem can be overcome with a 

timing loop, but it is a rather tedious 
approach. Also with the TTY interface 

pAcb. 

68elcb 

(19 

PB6 

PA7 

c, 8 

Va. 

c22K 

How the double pole switch is mounted on the MEK board. 

0 
R X DATA. 

TX DATA 

AcZA 
6 850 

U 1 1 

I—, TO EX TERNA L 

o sc/z..LA TOR 

c' ci 1 I U/ 7A 
 0  SI b   

1) 13   urn >  
19  c›-

3 

'TO TT y viA 

vAZ.  C /Rat /7: 

Fig. 1. The modification circuit . . . the only new 
components are the switch and those used 
in the external oscillator (see Fig. 4. 
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disconnected, your program can no 
longer talk to the TTY. 

There is a better way 
Instead  a simple and effective 
method is to use the switch to dis-
connect the TTY interface from the 
PIA and connect it instead to the 
AC A. Now the PIA is free for any 
other use and your program can talk 
to the TTY via the AC A. And the 
overlap can be easily taken care of by 
your program by waiting for a partic-
ular character to be received from the 
TTY via the ACIA before continuing. 

Extra Bits needed 
As well as a switch and a couple of 
lengths of wire, the ACIA will need an 
external clock signal. I built a suitable 
oscillator on a small piece of veroboard 
and connected it to pins 7 and 9 of P2. 
This uses a 555 timer IC in the circuit 
shown in Fig. 2. Note that the time 
constants  are  chosen for a centre 
frequency of 1760 Hz, or 16 times the 
transmission rate (you will need to 
know this when you go to the ACIA 
control  word).  For different trans-
mission rates change the value of the 
0.022  capacitor. 

Implementation 
The modified circuit is shown in Fig. 1. 
To get the modification going as quickly 
as possible I mounted the switch on the 
evaluation module's pc board. This is 
shown in the photograph. The switch is 
secured by bending over the solder tags 

.20k1). 

7 

1 5 V 

8 

6 

/77 

5- 5 5" 

0 •irF 
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TO PINS 
7 ANC) et 

1 -51  o F 

Fig. 2. Circuit diagram of the external oscillator. 

and filling in their holes with solder. See 
photo. Next I cut the pc board tracks 
going to pins 2, 9 and 19 on the PIA 
(U9). Then I also cut the tracks going to 
pins 1, 8 and 13 and ran leads as shown 
in the circuit, Figure 2. 
Then I wired up the oscillator and 

connected it to pins 7 and 9 on P2. The 
oscillator was set up by looking at its 
output on a CRO and setting the 
frequency to 1760 Hz. 
However, if you don't have a CRO 

it should be possible to have your 

program continuously output a single 
character, say an A, and then you can 
adjust the oscillator frequency until the 
TTY displays only the A. 
To save switch poles, PB6 was taken 

to supply via a 22 k resistor. Since it is 
MOS input the PIA considers it a 
ground connection and acts accordingly. 
If you have any trouble first check 

where the two resistors, R30 and R31, 
are going to.  If they are going to 
ground, then go back and check the 
ACIA's control word.  • 

There are many applications for 
a computer which require a paral-
lel 8-bit data port. There is no 
such facility on the SC/MP eval-
uation board and this text shows 
how you can modify the board 
to allow you to interface directly 
onto the data bus and use the 
I/O as a memory location. This 
method was used in preference 
to serial transfer via the extension 
register  because of the speed 
advantage. 

From B. K., Croydon. 

AN 110 PORT FOR 
THE SC/MP 
First I made a check on memory 
addresses to see if any were used — it 
turned out there weren't any free. To 
keep  the  evaluation  board  simple, 
National have used a design where only 
the address bits 0 through 9 are decoded 
while the address bits 10 through 15 are 
ignored. This means that all the 1024 
different states of bits 0 through 9 
select RAM or ROM — irrespective of 
the states of bits 10 through 15. 
This presented a problem, and I 

decided to tackle it by first adding logic 
to the evaluation board to decode the 
memory addresses. This gives many 
spare addresses which are not used for 
the RAM and ROM on the board, and 
these addresses can be used for our 
I/O interface. 

After  checking  my  components 
drawer to see what IC's were available I 
decided to try the circuit shown in 
Figure 1. 
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It works like this: 
ICi is one-of-eight decoders that de-
codes the three address lines AD9, 
AD10 and AD11 into eight lines, SO 
through S7. 
Then for each one of these decoded 

outputs SO S7, the other address bits, 
ADO through AD8, can address 512 
words. By doing this I have broken 
memory into eight pages of 512 words 
each. One page is used for ROM (page 
SO) and pages S1 and S7 are used to 
address RAM. 
RAM is only 256 words, so why have 

I used two pages? Well the monitor 
program, Kitbug, maintains a memory 
stack in RAM starting at location FFFF 
hex and consequently it expects to see 
RAM at that location. Since the evalua-
tion kit has only one RAM and I had a 
collection of programs already written 
that require RAM at starting location 
0200 hex, I have arranged that my RAM 
should respond to two sets of addresses. 
One starts at 0200 hex and the other at 
FFOO hex. 
In actual fact the RAM has four sets 

of addresses, starting at 0200, 0300, 
FE00 and FFOO hex. This happens be-
cause the decoder makes pages of 512 
words and the RAM is only 256 words. 
If you want to add another RAM and 
fill the page then use address bit AD8 
to enable that RAM. This, however, 
adds complexity. I have found that this 
minor amount of memory folding has 
not (as yet) caused any problems. 

Now for the subtle bits 
Only when RAM or ROM has a valid 

ADII 

ADM 

AD09 

5Cfril P 
(38) 

36 

There is provision on the SC/MP board for mounting the extra ICs. 

address do we need to feed back their 
outputs to the SC/MP data bus. I have 
arranged this by gating a control signal 
onto pin 1 of .the 81LS95. Thus IC2 
puts a low on to pin 1 whenever SO, Si 
or S7 goes low. So whenever S2 through 
S6 go low instead, a high is placed from 
1 and the 81LS95 goes tri-state. This 
allows another device to feed data (if 
ifs a read operation, of course) onto the 
SC/MP's data bus. The enabling of this 
other device is controlled by one of the 
decoder outputs, S2 through S6. 
Note that the decoder chip is an LS 

device. This means that it only loads the 

35 

3i.  3 

4 

5 

/C I 

sØ P/5  

0 

Si o14 

S7 0    

Circuit diagram of the SC/MP modification. 

CS 

(5A) 

address bus by one quarter the value of 
a normal TTL load. Since the address 
bus can only drive one TTL load this 
leaves some spare drive capability. Other 
decoders could be used. You could, for 
example, use the 74L42 with its A3 
input left low, or you could use a CMOS 
decoder (but if you do IC2 will also 
have to be a CMOS to stay within the 
loading rules). 
Next month we will publish the final 

part of this contribution. This gives a 
circuit for gating incoming data on to 

the SC/MP data bus and a latch to store 
outgoing data.  • 

RAm 
(3A/4A) 
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Creation of the new Calibration Standard 
filled a need...the acceptance of 

Stanton's 681 TRIPLE-E is unprecedented! 

It was no accident! 
The Recording Industry needed a new calibration standard 

because it had been cutting discs with higher accuracy to achieve 
greater definition and sound quality. 
So, the engineers turned to Stanton for a cartrdge of excellence 

to serve as a primary calibration standard in recording system 
check-outs. 
The result: the new calibration standard, The Stanton 681 

TRIPLE-E. 
The rest is history! 
Major recording studios adopted it ... as did many of the 

smaller producers. Radio stations across the world put the 681 
TRIPLE-E on all of their turntables, both for on-the-air broad-
casting and for disc-to-tape transfer. 
And, audiophiles by their purchases have voted it the outstand-

ing stereo cartridge available. 
The Stanton 681 TRIPLE-E offers improved tracking at all tre-

quencies. It achieves perfectly flat frequency response beyond 
20 kHz. Its ultra miniaturized stylus assembly has substantially 
less mass than previously, yet it possesses even greater durability 
than had been previously thought possible to achieve. 
Each 681 TRIPLE-E is guaranteed to meet its specifications 

within exacting limits and each one boasts the most meaningful 
warranty possible. An individually calibrated test result is packed 
with each unit. 
As Julian D. Hirsch of Hirsch-Houck Labs 

Electronics Magazine in April, 1975: "When we 
used the cartridge to play the best records we 
had through the best speaker systems at our 
disposal, the results were spectacular". 
Whether your usage involves recording, 

broadcasting, or home entertainment, your 
choice should be the choice of the professionals 
... the STANTON 681 TRIPLE-E. 

Sole Australian Distributors 

LEROYA INDUSTRIES   

wrote in Popular 

Head Office, W.A.: 156 Railway Pde., Leederville 6007. Phone 812930. 

N.S.W. Office: 100 Walker St . North Sydney 2060 Phone 922 4037 
VICTORIA Office: 103 Pelham St Carlton 3053 Phone 3477620 
Available at quality conscious Hi-Fi dealers throughout Australia! 



Model Illustrated Rollei P350 Auto Focus 

(PoIlei 

Is the image you project worth $160? 
You can spend a lot of time, effort and 

money getting an image onto film. The least 
you can do for it, is to use a Rollei P350 
projector. (Costs about $160*) 

The advantages in using a Rollei pro-
jector lies in it's precision engineering, the 
choice of superb Rollei lenses, illuminated 
slide editing window, illuminated controls, 
remote controlled forward and reverse pro-
jection, and the open access magazines for 
easy editing. 

If you can afford a little more (up to 
$220*), you can have other things — variable 
automatic slide change, facility for sync 
pulsing, even automatic focusing. We can't 
see you doing better for the price. 

ollei 
It gives you a better image 
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The internal operation of a microprocessor. 
Les Bell looks at the Motorola 6800. 

THE M6800 MPU is a 40 pin OIL 
integrated  circuit which  contains 
roughly ten thousand components. 
The NMOS technology used permits 
a very high gate density and gener-
ally speaking makes the whole thing 
possible. 
If you part with around $30 of 

your cash to buy a 6800 micro you 
are getting around 3000 logic gates 
which is pretty cheap, if you ignore 
the fact that they won't do anything 
without quite a lot of other hardware, 
not to mention software (programs). 
This must be value for money and if 
by 1980 the price drops to the ex-
pected $5 mark you just won't buy 
CMOS or TTL for most projects! 
Obviously, circuitry on the actual 

lump of silicon is extremely complex 
— the only sections the programmer 
can actually get at are the six 
registers which are connected to the 
data and address buses, and via 
certain pins he can 'get at' some 
parts of the logic to handle interrupts 
and data transfers etc. Most of the 
logic is inaccessible: for example the 
arithmetic circuitry around the ac-
cumulators in 'transparent'; instruct 
the MPU to add and it will do so, 
automatically and there is no way 
that the function can be modified. 
Fortunately, one would almost never 

1-- - ACCA 
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—1  Accu mulator A 
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ACCB 
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IX 
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Fig 1. MPU registers. 
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wish to alter the way in which the 
MPU operates. It is completely a 
general purpose' chip and instruc-
tions are built into it to handle 
everything  you  could  reasonably 
wish. 
The six registers mentioned above 

are the most important part of the 
MPU. They are: 
1 Accumulator A (ACCA). One of 
the two 8-bit working registers of 
the MPU. 

2 Accumulator  B  (ACCB).  The 
other 8-bit working register. 

3 The Condition  Codes Register 
(CCR) which contains various bits 
of information about the contents 
of the accumulators. It is an 8-bit 
register but only 6-bits are 
actually used. 

4 The Program Counter (PC) is a 
16-bit register which usually gives 
the address of the instruction the 
MPU is currently executing. 

5 The Stack Pointer (SP) is used in 
setting up areas of memory for 
storage of intermediate results and 
also in handling interrupts. Also 
16-bit in length. 

6 The Index Register (IX) is used in 
special addressing modes to let 
the MPU jump around in memory 
to subroutines etc. Again, this is a 
16-bit register. 

Accu mulator B 

Index Register 

Program Counter 

Stack Pointer 

Condition Codes 
Register 

[ Carry (Fro m Bit 7) 
Overflow 

Zero 

Negative 

Interrupt 

Halt Carry 

Fig 2. Control Lines.  Processor 
Control 

By means of various instructions 
one can shift data into, and out of 
the accumulators and memory, alter 
data, add numbers, and test results 
of operations. At this point, the CCR 
becomes of importance. It contains 
six bits, HINZV & C, as shown in 
Fig. 1. H is a half-carry bit which is 
set when a carry is generated from 
bit 3 of the accumulator and is of 
special relevance in BCD calculations. 

The 1 bit is an Interrupt mask bit, 
which is set if the MPU is to ignore 
interrupt requests from other devices. 

N is a Negative bit and is set if the 
result of a calculation is negative. Z 
similarly, is set when the result is 
zero. V is set if the result overflows 
from the register as a result of 
calculation involving the 2's comple-
ment  representation  of  negative 
numbers. C is a carry bit which is 
set if the result has greater than 
8 bits. 

The  Stack  Pointer and Index 
Register can be loaded, incremented, 
decremented, and stored by similar 
instructions. The Program Counter is 
altered by other instructions such as 
JSR (Jump to Subroutine). All of 
these instructions will be considered 
in  detail  when  we  discuss 
programming. 

DBE TSC BA Halt N MI Reset 

m mtr, 

Continued next month . . . 
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FAIRCHILD AND MOTOROLA 
SWOP MPU 

Fairchild have granted Motorola 
rights to produce the F8 processor 
and Motorola have allowed 
Fairchild to produce the 6800. 
The exchange deal also includes 
Fairchild's  low-power Schottky 
and  two  new  memories, and 
Motorola's full range of peripheral 
chips and memories for the 6800. 
Although the 8080 is still ahead in 
numbers it seems that the 6800 is 
likely to retain second place for 
quite some time yet. 

MICROPROCESSOR FOR 
THE WIFE 

A new sewing machine, the Singer 
Centurion, uses a custom micro-
processor from AMI  and Intel 
ROMs.  The  machine  is self-
programmable and can remember 
over 100 different steps and reuse 
any one at any time. 

COSMAC DRIVES CARS 

RCA  are developing a system 
which uses their Cosmac processor 
to monitor the operating con-
ditions of a car and present the 
information (including data like 
fuel consumption and motor rpm) 
on an alphanumeric dash display. 
The work is part of a safety veh-
icle research program. 
The system will use currently 

available sensors to predict the 
imminence of a collision and it 
can be used to apply the brakes 
automatically. This involves pro-
cessing radar information on the 
car's speed and the speed and 
direction  of  other  cars.  The 
system can also be used for auto-
matic cruise control. 

F8 VIDEO ENTERTAINMENT 
SYSTEM 

Selling in the US for $150 the 
VES sounds like the ultimate in 

electronic toys: you get a set-top 
console and a couple of joystick 
controls and digital tape cartridges 
which program the system for the 
game of your choice. In reality it 
is only the beginning  — we 
predict that by next year there'll 
be a series of games based on 
dedicated  microprocessors all 
competing for the Christmas 
stocking. 

ZILOG Z-80 TO BE 
MULTI-SOURCED 

Zilog Corp., of Los Altos, Cali-
fornia, have announced that their 
Z-80 CPU chip is shortly to be 
second-sourced. With availability 
from more than one manufacturer 
the Z-80 becomes an attractive 
alternative to currently avail-
able second-generation micro-
processors. 
The Z-80 CPU is a 3rd gener-

ation single-chip microprocessor 
with  unrivalled  computational 
power, which is claimed to result 
in higher system through-put and 
more efficient memory utilization 
when compared to second gener-
ation MOS microcomputers. The 
Zilog component set includes all 
of the circuits necessary to build 
high performance micro-computer 
systems with virtually no other 
logic and a minimum number of 
low cost standard memory ele-
ments. In addition the Z-80 CPU 
is very easy to implement into a 
system because of single voltage 
requirements, and because all out-
put signals are fully decoded and 
timed to control standard memory 
and peripheral circuits. On the 
CPU chip there is a 'Refresh' 
register which provides for auto-
matic, totally transparent refresh 
of external dynamic memories. 
At the same time I/O oper-

ations are enhanced by system 
architecture and use of the Z-80 
PIO (Parallel I/O Interface Con-
troller). 
Zilog (Australia) (PO Box 95, 

Mascot,  2020)  say that Z-80 
evaluation kits and chip-sets will 
shortly be available in this country, 
with  full  development  system 
back up in service early next year. 

MOTOROLA'S IMPROVED 
EVALUATION KITS 

This month Motorola launch new 
evaluation kits based on the 6800 
processor; the kits have several 
features not on their previous 
design. The new kits don't need 
an external terminal: they include 
a hexadecimal keyboard and a 
seven-segment display. The mon-
itor program, J-BUG, is an im-
proved  version  of  the  old 
MI KBUG  with  several  new 
commands. 

For example up to five break-
points can be setup and cleared; 
and there is a command to pro-
ceed from a breakpoint. Relative 
offsets between memory addres-
ses can be calculated (and the 
result expressed in hex). 
Since a Teletype is not needed 

Motorola  have  made  provision 
for an alternative to the paper 
tape punch/reader. The software 
and  hardware  for storing and 
retrieving data on an audio cas-
sette is part of the kit (using the 
Kansas City standard). The part 
number of the kit is MEK6800DL. 

MOTOROLA MICROMODULES 

The first five of fifteen micro-
modules are to be released by 
Motorola this month. They are 
designed to allow companies to 
make up custom computers by 
assembling standard micromodules 
— avoiding the cost of having their 
own boards designed and built. 
Modules 1 and IA are single-

board self-contained computers. 
Module 2 is a CPU with the 6800, 
clock and bus drivers. Module 3 is 
an I/O board and module 4 is an 
8K/16K PROM board. 
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'ELECTRONIC' 
DISPOSALS 
297 It. Lonsdale St., Melbourne. 3000 

Phone: 663-1785 
TAPE  RECORDER  Microphones 

Dynamic 200 oh ms Switched $3.50 

P&P 50c. 

220 W 10V electrolytic capacitors 25 
for $2.00 P&P 50c.  RESISTORS - 
1/2 & 1/4 watt $1.50 per 100 P&P 
30c  mixed values.  UHF solid  state 
tuners $6.00 each P&P $1.00. 

PL51 A  Tone  Arms.  Less  Headshell 
$15.00 ea. P&P $1.25. 
Reflex Horn Speakers. 5" diam. 5 watt 

82 $8.50 ea. P&P $1. 
S.C.R. BT100A - 300R. 300V. 4-5 
amp. R. M.S. 2 amp average. 60c each. 
P/P 25c. 

PHILIPS Tuning Capacitors for AM. 

SW and FM. $2. each. P/P 60c. 
PHILIPS Beehive Trimmers. 4 to 25PF. 

10 for $2. P/P 50c. 
6.5 m m  Chassis  Mount  Switched 
Stereo soCkets. 40c each. P/P 25c. 
Stereo  Amplifier and  R.F. Board 4 
watts  RMS  per  channel  including 
circuit diagram. Boards are complete 
with  all  transistors,  capacitors  --
resistors, etc. and are brand new - 
fa mous make. Only $6 set P/P 60c. 
Stereo balance meters, 11/2" x 1/8" x 
14  4 4" 200ua. $2 ea P/P  0e 
50E2 3 watt wire wound pots. $t ea. 
P/P 25e. 
lost 3 watt wire wound pots. $75e ea. 
P/P 25e 
6.8 UF 100v polyester capacitors for 
speaker networks. 75e ea. P/P 20e. 
Dual  50k  push  pull  switch  pots. 
(Astor/Ph ilips)car radio 60c ea. P/P 25e 
M.S.P. 250v AC 3 AMP toggle switch. 
50c ea. P/P 25c 
Paddle switch. D.P.D.T. 250v AC 5A. 
40c ea P/P 25e. 
Transistors - AY 9150 PNP 60v 150w 
-- AY 8110 NPN 60v 115 80e ea. AY 
8139 NPN - AY 9139 PNP 40v lOw 
45c ea. AY 6120 NPN - AY 6121 PNP 
50v 1/4 40c ea. 2N5088 NPN PN 3694 
NPN 10e ea  BF 198 - BF 199 NPN 
20c ea. P&P 30c. 

A.3065  TV/FM Sound System. I.C. 
Silicone Dual In Line suitable for a 
wide variety of applications including 
T.V. sound channels - line operated 
and  car  F.M.  radios  and  mobile 
communication  equipment  -  brand 
new. Only Si ea. P/P 40c. 
Balance  Meters 11/2" x 7/8" x 11/4  
Jeep 200 UA $2.25 ea. P/P 40c. 
M.S.P. 250V A.C. 3 AMP D.P. Toggle 
switches 50c ea. P/P 25c. 
12 volt AC mm . relays, 2 changeovers, 
5 amp, Contacts, $2.00 each. P/P 30c. 
Multiple Electrolytics. 200 1.1F -- 50 
pF - 25 /IF at 300V Plus 100 /IF at 
325V. VW 1. $1 ea. P/P 30c. 
LEVEL  METERS  200  micro  amp 
sensitivity size 1" x 1" x 3/4" $1.50 
P/P 40c. 
SOLENOIDS. - tape  recorder type 
12V D.C. 51/ coils. 11/2" x 11/2" x 3/4" 
$2 ea. P/P 30c.  • 
TRANSISTOR RADIO. 5k miniature 
switched  pots.  30e  ea.  P/P  15c. 
Miniature 2 gang variable capacitors 
30e ea. P/P 15c. 
Slide Pots. Single gang. 500 9A, 20KA, 
25 KA,  100KC,  200KA,  200KB, 
500KA, 500KB, 1 meg.D, 35e ea. P&P 
35c.  Dual gang - 50KA, 250KB  1 
rneg.C. 2 meg.C. 60c ea. P&P 35c. 

Skeliajon Preset Pots. 100E-2 - 220E2 
47011., 2.2K, 10K. 22K, 47K 10e ea. 
P&P 20c. 
Electrolytic Capacitors. 2500 UF 35v 
60c. 2200 UF 25v 40c 1000 UF 35v 
40e. 1000 UF 10v 20c 470 UF 25v 25c 
220 UF 10v 20c P&P 30c. 
LARGE RANGE OF COMPONENTS 
-  G O V E R N M E NT  A N D 
MA NUFACTURERS  DISPOSAL 
EQUIPMENT, ALSO STEREO AND 

%  HAM GEAR AL WAYS IN STOCK.  if 

You only 
hove to 
take one 
year 

RECORDS 
CASSETTES 

Whether its records or cassettes 

World Record Club has much to 

offer you in all kinds of music - 

classical, light and pop! And you 

only have to take one a year -one 

record or cassette.  Records fro m 

$3.65 to $4.25, cassettes $4.50 

... you enjoy significant savings, 

whatever your choice.  Send for 

details without obligation via the 

coupon below. There's no entrance 

fee,  no catch, no hidden con-

ditions. You order only what you 

want - and are sent only what 

you order. 

TO: W ORLD RECORD CLUB, 

605 Camberwell Road, 

Hartwell, Victoria. 3124 

Please send me without obligation 

details of your programme on 

Record and Cassette. 

NA ME M   

ADDRESS   

POSTCODE   

--4 

r•T 

ADVERTISERS 
More than 29,300* people 

buy ETI each month. 
You can reach these 

people for 0.454 cents** 

each via an advert this 

size. 

* Latest ABC Audit. 
**Casual rate - lower rates 
apply to contracts. 
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LATEST DIGITAL CLOCK KIT 
National Semiconductor 
Module MA-1002. 

•  Large 4 digit 'A" display. 
•  "Snooze", "sleep" timers. 
• Adjustable brightness. 
•  Power failure indication. 

Alarm & PM indicators. 
Fast & slow set controls. •S 

Latest  innovative breakthrough,  the 

National  co mplete  ready-built  MA-
1002 digital radio-alarm clock module. 

NEW CABINET AVAILABLE 

A  stylish  gold  or  silver  anodised 
cabinet with genuine walnut sides is 
now available, complete with P.C.B. 
for  switches,  transformer  mtg  and 
alarm circuit. A 7 bank lsostat switch 
assembly and a relay drive circuit to 
switch 240V AC (suits radio or similar 
appliances to 750W) are also available. 

Complete kit, everything incl. 
Case and PC board only 
Compact Pc mtg transformer 
7 bank switch assembly 
MA 1002 clock module only 
Fibreglass Pc Board only 
Relay drive component kit 
Audible alarm component kit 

$34.50 
$10.00 
$6.50 
$5.90 
$11.50 
$2.50 
$3.00 
$3.00 

Wqec:t Ve  RELAY-MANIA Over 12,000 to he 
cleared at bargain prices. 

43 .0 14ii 

BIG DISCOUNTS FOR QUANTITY BUYERS. 

QTY  1-9  10-24 25-99 100+ 
A 4% 10 AMP CONTACTS - Solder Terminals 
6,12,24,50V  AC  2-50  2-00  1-80  1-66 
115,220,380V  AC  2-65  2-12  1-90  1-76 
6,12,24V  DC  2-50  2-00  1-80  1-66 
48,110V  DC  2-65  2-12  1-90  1-76 
220V  DC  3-05  2-44  2-20  2-02 

CBZ 4% 10 AMP CONTACTS - Plug-in 

0 220V  AC  2-65  2-12  1-90  1-76 
Socket for above  2-70  2-16  1-94  1-80 

CF 4% 10 AMP CONTACTS - P.C. Terminals 

0 220V  AC  2-65  2-12  1-90  1-76 
12,24V  DC  2-50  2-00  1-80  1-66 

K.G. OPEN TYPE RELAYS 

Al2V  DC5A  1-86  1-48  1-33  1-24 
12V DC 10A  2-00  1-60  1-44  1-33 

KP PLUG-IN 8 PIN (2%) AND 11 PIN (3%) 10 AMP 
CONTACTS 

24V 
220v 
380v 
220V 
380V 
12,24,110V 
12,24V 
110V 

AC 8P  2-30  1-84 
AC 8P  2-45  1-96 
AC 8P  2-80  2-24 
AC I IP  2-80  2-24 
AC 11P  3-10  2-48 
DC 8P  2-30  1-84 
DC 11P  2-60  2-08 
DC 11P  2-76  2-20 

1-65 
1-76 
2-01 
2-01 
2-23 
1-65 
1-87 
1-98 

TP 3 c/o 25A CONTACTS - SPADE TERMINALS 

12 24 50V  AC  2-75 
115 220V 
380 
12,18 24,48V 
110,220V 

AC  3-00 
AC  3-15 
DC  2-75 
DC  3-00 

2-20 
2-40 
2-52 
2-20 
2-40 

1-98 
2-16 
2-26 
1-98 
2-16 

1-54 
1-63 
1-86 
1-86 
2-05 
1-54 
1-74 
1-84 

1-83 
2-00 
2-10 
1-83 
2-00 

3W STEREO TUNER-AMP $32 
The Command CD4003 3W per channel tuner - amplifier features VOLUME, 
TREBLE, BALANCE controls, 5pin din tape record/play socket, headphone and 
'slu mber" switch. Technical featureg include the latest National LM377 dual IC chip, 
3 trans AM broadcast tuner and crystal or ceramic cartridge input. The tuner-amp is 
ready-built and includes a de-luxe wood-grain  base  to accept either Garrard or BSR 

turntables. A perspex cover and hinges are available 
at just $10.50 extra. 0 A Garrard 6-200 or BSR 
C141 turntable are available at only $29.00 each 
(only  when  purchased  with  the  tuner-amp, 
normally $36.00) 0. 

• • 

Elactroni 
Post & Pack - Add 15% up to S25 order value. 10% over. Agenda, Mini mu m Order Value - S3.00 C O D's Send S3.00 pre-paid 
Prices & Availability - 0.1< as at 21.11 76 

115-11/ Parramatta Road, CONCORD, N.S.1.N.  TELEPHONE M I 747 6472 

DOLLAR STRETCHERS  $1PACS 

El 

99  2 PVC Transistor Tuning Gangs 
20mm x 20mm, 200pf as in most radios. 

1  20 Yds Hookup wire. 
Multi-stranded in assorted colours. 

3  9 Philips Asst. VDR's. 
For servicemen, experi menters, c.vv. data. 

El 8 200 Asst. Screws, Nuts,  
129 60 Asst. Self-Tapping Screws.  

O 130  120 Asst. Steel Washers.  
CI 131  120 Asst. High Grade Nuts. 
O 132  100 Asst. Screws. 
O 124  12 Pot. Nuts, Washers. 

O  11  20Ft. Plastic Spaghetti 
Tubing in various colours. 

O 17  10 Volu me Controls 
Some with switch, ganged. 

El 18  10 Preset pots. Tab mtg. TV types. 
El  2  50Ft. Speaker Cable - colour coded. 
O  170  4-14 Pin DI L Sockets - gold pins. 

El 171  3-16 Pin DI L  
O 24  3-UM3X4 Battery Holders. 
O 25  10 - No. 216 Battery clips. 
El 27  3 Magnetic 8 oh m Earpieces - 3.5mm plugs 
El 29  15 Fuses 3AG 1%." x '4" 

Choose 'AA, 1A, 2A, 3A, 5A, 10A. 
O 39  5 Core 16G Solder - 60-40 multicore, 10F t 
o 5  15Ft Twin Core Shielded Fig. 8 cable. 

CI 96  5-5K oh m Volume Controls. 
Miniature for trans. radios - c.w. knobs. 

B76  Mono crystal cartridge, Gen. purpose 
87  3 3/8' x8" long round ferrite rods. 

El 110 
134  3 Suppressor Resistors - HT Lead. 

3 Computer Boards, loaded with trans, 
diodes, res, caps, approx 150 asst. parts. 

CI ill  2 Car Cigarette Lighter Plugs 
Useful for all car accessories. 

CI 112  2 Neon Indicator Bezels - 250v. AC Red 

O 136  3 Asst. Neon Bezels 250VAC. 

O 113  2-6V Indicator Bezels, 
Chromed, choose red, green, amber. 

O  119  5-2 Pin Plug Sockets Sets. 
Polarised with covers. 

O 120  8-3AG Plastic In-line Fuseholders. 
CI 123  10 ASST. Potentiometers. New, 

incl. preset, gang, switched etc. 
25ft. Dial Cord - plus 5 springs. 
Tuning Dial Kit. Incl. spindle, 3 pulleys, 
pointer, dru m, cord, spring and 
instructions. 

O 121  Handspan Radio Dial Kit, round dial, 
all states dial scale, bush etc. 
suit most PVC tuning gangs. 
2 RCA to RCA audio leads. 
15 Radio Knob Assortment. 
2 Push button switch, 6P2T ea. 

O 14 

El 26 

CI 133 
O 95 
El 151 
o 30  2 Panel Fuseholders - std 3AG. 
O 152  6 Mini-Slide Switches, 3P2T, PCB mtg. 

DOLLAR STRETCHERS $2 PACS 
LI 

a 
a 
El 

Trading Hours - 12.00 - 6 pm Mon-Fri. 8.30-1pm Sm. 
C  Mail Orders - P.O. Box 1005 Burwood North 2134 

191  12V Relay 200 ohnis, 5 Amp Contacts. 
modern miniature PCB mtg, sgle c.o. 

192  3 - Role 2%." 25 oh m Speakers. 
popular type 225A, 300Hz - 5KHz. 

135  Ignition Suppressor Kit. 
10 pce kit for car radio plus insts. 

194  3 - PVC Electrical Tapes. 
Quality brand, each Y." x 72 yds. 

195  BCD THUMB1NHEEL SWITCHES, 
complimentary 0--10, latest mini $2.00 ea. 
OR 4 for $7.00. 

196  30 Asst. Electrolytics. 
All top grade low voltage. 

197  2 - Miniature 4 PDT Relays, 20-47v 
2 coils ea. 1K ohms, mag. latch. 

193  10 ASST SWITCHES Toggle, slide, 
rotary, all new, useful. 

198  50 To-18 ASST. TRANSISTORS PNP 
& NPN all tested OK, marked. 

144  MSP tuning gang 200/90pf 
138  2 12 Pin PCB connectors. 
217  10 TIC44 40V 600mA SCR 
266  2 258337 Germ power transistors 

VIDEO AND CCTV SPECIALS 
1/2" 1 hour 2400 ft. video 
recording tape 
Video amplifier/booster 
240V 
5/6 way sequential 
switcher 
National 3020E B& W 
VTR 1/2 " 

National B/W 1" 
professional VTR 

$22.00  0 

$55.00  El 

$50.00  El 
$350.00  El 
$550.00  0 

Write your Name, Address, P/Code here and send your order to P.O. Box 1005, Burwood Nth. 2134. 



ddeband M e drenies d ales 
HF TRANSCEIVERS 
ASTRO — 200 digital solid state 200 W PEP 
ATLAS models 210-x 80 to 10 M transceiver inclusive factory installed 
noise blanker  Only $600 
YAESU MUSEN model FT-101-E AC-DC transceivers 10 to 160 M 
with speech processor  $650 

TRIO KENWOOD model TS-520 AC-DC transceivers 10 to 80 M 
$565 

TRIO KENWOOD model TS-820  $800 

HF RECEIVERS 
DRAKE SSR-1 continuous coverage receiver  $250 
YAUSU MUSEN FR6-7. Uses Wadley loop principal  $250 

VHF TRANSCEIVERS 
ICOM model IC-202 2 M SSB portable transceiver 144-144.4 MHz 

$180 
ICOM model IC-502 6 M SSB portable transceivers 52-53 MHz  $175 

TRIO KENWOOD model TS-700-A FM-AM-CW-SSB transceivers. 
Full 144-148 MHz coverage, 10-Watt output, VFO controlled, self-
contained, AC-DC operation  $575 

KYOKUTO 2M FM 15 W output transceivers with digital read-out 
and crystal synthesized PLL circuitry now with 800 transmit and 
1000 receive channels 5 KHz apart, covers all of 144-148 MHz, receive 
to 149 MHz. No more crystals to buy. Includes simplex, repeater 
and anti-repeater operation  $300 

NOVICE TRANSCEIVERS 27 MHz 
TRAM XL5 super 15-Watt PEP 23 channels AM-SSB with effective 
noise blanker  $198 
PAL. 69 AM, SSB 15-Watt PEP 23 channels  $210 

SWR METERS 
SINGLE METER  $12 
SINGLE METER with power scale 10-1.00W  $17 
TWIN METER, SWR up to 200 MHz  $22 
CRYSTAL FILTER, 9 MHz, similar to FT-200 ones. With carrier 

$35 
600 ohms. With 4-pin 

$10 

crystals 
PTT DYNAMIC MICROPHONES, 50 K or 
plug fitted 

CRYSTALS 
For KP-202 
Large number for all popular channels to clear 
FERRITE-CORE BALUN. Japanese product 

HY-GAIN ANTENNAS 
14-AVG 10-40 M verticals 19' tall 
18-AVT-WB 10-80 M verticals 23' tall 
TH3JR 10-15-20 M 3-element Yagi 12' boom 
Th3MK3 10-15-20 M 3-element Yagi 14' boom 
TH6DXX 10-15-20 M 6-element Yagi 24' boom 
TIGER ARRAY 204 BA 20 M 4-element 26' boom 
BN-86 balun 

ASAHI MOBILE ANTENNAS 
AS-2-DW-E 'A wave 2 M mobile whip 
AS-WW 5/8 wave 2 M mobile whip 
AS-GM gutter clip mount with cable and connectors 
M-Ring body mount and cap 

CUSH CRAFT ANTENNAS 
AR-2X Ringo Ranger double 5/8 vertical for 2 M 
A147-11 11-element 2 M Yagi 
A147-20 combination horizontal vertical 2 M 
A144-20 combination Yagi with matching harness 
for circular polarization 

ANTENNA ROTATORS 
Model CDR Ham-II for all hf beams except 40 M  $165 
Model CDR AR-22 L junior rotator for small beams  $55 
KEN model KR-400 for all medium-size hf beams with internal disc 
brake  $100 
KEN model KR-500 for vertical elevation control of satellite tracking 

$100 
All models rotators come complete with 230-volt AC indicator-control 
units. 

6-conductor cable for KR-400-500 
6- conductor cables small size 
10-conductor heavy cable for Ham-II 

COAX CABLE CONNECTORS 
Coax connectors, RG-8 and RG-58 type 
joiners 
Angle and T connectors 
RCA to P1-259 adaptors 
Please add cutting and handling cost — $1. 

DRAKE W-4 SWR Watt-meter 0-200 and 0-2000 Watt scales 
DRAKE TV-1000 TVI low pass filter 
DRAKE TV-3300 TVI low pass filter 
DRAKE TV-42 TVI low pass filter, low power 
DRAKE MN-2000 matching network 
DRAKE MN-4 low power ant. tuner 

Ea. $3 
$12 

$65 
$90 
$135 
$180 
$225 
$190 
$18 

$8 
$18 
$10 
$5 

$37 
$37 
$65 

$65 

65 cents per metre 
40 cents per metre 

$1 per metre 

. Male to male and female 
All for $1 

$1.50 
$1 

$60 
$25 
$28 
$15 
$230 
$115 

All prices quoted are net SYDNEY, N.S.W., on cash-with-order basis, sales tax included in all cases, but subject to changes without prior notice. 
ALL-RISK INSURANCE from now on free with all orders over $100; small orders add 50c for insurance. Allow for freight, postage or carriage; 
excess remitted will be refunded. For prompt and ecnomical despatch we use ANSETT air freight and COMET road service. 

Clideland  ieeIr,iies C.Scries 
For personal attention:  24 KURR! STREET, LOFTUS 

P.O. BOX 184, SUTHERLAND, 2232 

PETER SCHULZ, 

VK2ZXL. 

OPEN ON SATURDAYS TILL 12 NOON 
TELEPHONE: 521 7573 
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Ideas for 
experimenters 
These pages are intended primarily as a source of ideas. As far as reason-
ably possible all material has been checked for feasibility, component 
availability etc, but the circuits have not necessarily been built and tested 
in our laboratory. Because of the nature of the information in this section 
we cannot enter into any correspondence about any of the circuits, nor 
can we produce constructional details. 
Electronics Today is always seeking material for these pages. All published 
material is paid for — generally at a rate of $5 to $7 per item. 

Stabilised power supply 

R4 68k 

— M A"-

1000pF 

02 

UNREGULATE 
INPUT 

R5 
270 

01 
02 

Any NPN power caries stabiliser $2 TIP3055. 2N4923, 2N4921 
Any NPN transistor capable of driving the above eg BC1821. 

The operation of the circuit is quite 
simple and straightforward, as regulated 
power  supplies  can  be  considered 
merely as special kinds of feedback 
amplifier. Here, the output signal is 
sampled by R1 and R2, and compared 
with a reference voltage supplied by 
D2. The resultant correction signal is 
fed back via the 741 to the series pass 
element 01. Note that the stability of 
the circuit is improved by supplying the 
reference  source  R3-D2  from  the 
stabilised output as opposed to from the 
unstabilised input as is usual. In order 
that the circuit operates when turned 
on, a leakage resistance R4 is put in 
parallel with the series pass element. 
This ensures that the feedback loop 
starts to operate. No regulation is lost 

RI 
82k 

R3 
330 

•  

=  1001 ,F 1pF 

:  

100fi F 

as a consequence of R4, because it is the 
overall  output that is sampled  by 
R1-R2, and so the effect of the ripple 
current flowing through R4 is corrected 
by the feedback. 

The output may be made variable by 
replacing R1-R2 with a potentiometer, 
but in its present form, the circuit can-
not be made to regulate below the zener 
voltage of 02. If continuous variation is 
required, the reference source R3-D2 
must be supplied from the unregulated 
input, with consequent slight loss of 
stability. 

The amount of power the circuit can 
deliver is limited chiefly by the current 
rating of 01 and the rated output of the 
unregulated supply. 

ETI 131 Power Supply 
(See April '76 ETI) 

Superb general 
purpose regulated 

r •  power supply. 
3-20V at 2.5 amps or 

0-40V at 1.25 amps. Full Kit: $70.00 
plus $5 P&P. Includes rescaled meter, 
silk  screened front panel, all metal-
work and heatsinks. Specify which 
version  is required  when  ordering. 
Built  &  Tested: $90.00 + $5 P&P, 

ETI 444 5 Watt Stereo Amp 
(See June '76 ET!). 
Some kits still available. 

A  si mple and  inexpensive amplifier 
especially  suited for coqstruction by be-
ginners. Five watts per channel is adequate 
for most inexpensive speaker systems. Full 
Kit includes full metal work, front panel, 
fibreglass P.0 board, etc. 

Now only $38 + $3 P&P. 

ETI Mini-Organ $25.00 + $1 P&P 
All co mponents including a tinned fibre-
glass PC Board excluding case. 

Nebula Electronics Pty. Lti. 

4th Floor, Ryrie House, 15 Boundary Street, 
Rushcutters Bay, 2011. Phone 33 5850. 

BURGLAR 
ALARMS 

WE STOCK: 
Alar m Modules, Electronic Eyes, Photo 
Sensitive  Cells,  Microwave,  Ultra 
Son ics,  Gas/Heat/S moke  Sensors, 
Sirens,  Bells,  Pressure  Mats,  Door 
Monitors,  Car/Caravan/Home/Office 
Hold  Up  Factory  Alarms,  Key 
Switches,  Reed  Switches,  Relays, 
Shock  Recorders,  Alu miniu m  Tape. 
You Na me It. We Have It. 

DO  IT  YOURSELF  PRE-WIRED 
SYSTEMS EASY INSTALLATION. 

PORTABLE ALARMS 
Microwave Syste ms concealed in Hi-f-i 
Speaker  Enclosures  or  Desk  Units, 
Mains  Operated,  Fully  Auto matic, 
Self-Resetting with battery standby. 

Send  80c  in  Sta mps  for  Illustrated 
Catalogue. 

N.S.W.  AGENT  FOR  NIDAC 
SOLI D  STATE  SECURITY 
SYSTEMS 

WHOLESALE SECURITY FROM 

PROTECTOR 
R.C.ALARMS 
119-121 Pittwater Rd, MANLY 
N.S.W. 2095 PH: 977-6433 
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ETI . 
by PTY LTD. 

PROFESSIONAL SOUND 
EQUIPMENT FOR THEATRE 

AND ROCK BANDS 

ETI 3600 and 4600 
MUSIC SYNTHESISERS 

4•••••  • 0.••,.  • 
“••.  • 

•••••••• ••0••.• • 
•••••   
.•  1  •  • • . . . . . 

7  7  1  0 0 0 0 0 0 0  C C . 

ETI GRAPHIC EQUALISER 

STAGE MIXER 

• 

loi••••• • •  0 

••••••••• • •• • • 

• 4 * 4 4 4  ' 

414 MASTER MIXER 

For audio engineers we have a wide 
range of electronic components at 
wholesale prices, cannon plugs and 
sockets, microphone cable etc., 

also available:— electronic cross-
overs 100 watt power slaves 

Send stamped addressed envelope 
fcr price lists. 

• 

PEP 
Telephone 211-5077 

P.O. BOX K39, HAYMARKET 
N.S.W. AUSTRALIA 2000 

405 Sussex St, Sydney 
ENTRANCE OFF LITTLE HAY ST. 

VIDEO TECHNICS 

Now available 

MONITOR ADAPTOR KIT FOR 
26" RANK, 18" RANK, GEN-
ERAL, HEALING, DEAKON & 
HMV BRADDON. 

• Converts receiver into video 
monitor. 
• Allows off-air recording or 
recording with video camera. 
• Easy to install. 
• All instructions & circuit 
diagrams included. 

MODEL HD6709 

COLOUR TV TUNER 
• Record one channel while 
watching another • No modifi-
cation required to existing 
television sets • Will record 
while TV set is off • Usable with 
any video recorder BW or Col-
our with an RF output which 
means this tuner allows video 
recording of TV programs and 
playback through aerial input 
of TV set. 

Wanted: Franchise dealers 

• Full range video equipment 
— colour and black and white 
• Colour TV monitors for off-
air recording • Continuous 
demonstrations  • Special 
Prices • Record your favourite 
movie or sporting event • New, 
used  and  demonstration 
equipment always in stock 
• Video gives you instant 
playback with 'sync' sound. 

2nd Floor, 
Telford Trust Building, 
79-85 Oxford Street, 
Bondi Junction. NSW 
Phone 387-2555 

the UNIDYNE ONE VALVE WIRELESS SET 
A beautifully handcrafted 

replica one valve set 
based on the circuits 
and techniques of 
the pioneer days 

of radio. 

Jr-

A highly unusual and greatly 
appreciated gilt for enthusiasts both young and old. 

$79-50 plus $2-50 post and packing. 
Free with each set — 2 reprints of wireless advertisements 

from the 1920's. 

Spare components available. 

Built around a genuine early MARCONI triode valve. 
Incorporating components and materials typical of the 1920s 
era right down to a stained and polished quality wood base 
with bakelite panel, grid leak and a basket coil variometer for 
tuning and reaction. 
This unique radio as well as being a fully working model will 
provide you with a lasting momento of those exciting early 
years and an intriguing and valuable display piece for many 
years to come. 
Supplied complete with A and B batteries circuit diagram and 
operating notes. 
An inbuilt transformer is provided so that you may use modern 
stereo headphones as well as old style high or low impedance 
phones with the set. 

dPlease send me 0  sets at $79.50e 
Name  a 
Add re-s-s  2.50pgp 

RO. BOX 247 
MALVERN 
Vic 3144 



Ideas for experimenters 

Variable brilliance lamp for dc 
supplies 

•9V 

 1.A AA/  
220k 
LIN 

10k  10k 

A simple and inexpensive unit for 
reducing the brilliance of a lamp and at 
the same time reducing the current 
drain, thus increasing battery life con-
siderably. A power saving does not 
happen by merely inserting a resistor in 
series with the bulb, hence the reason 
for the above circuit. 
01 and 02 form an astable multi-

vibrator, the RV1 varying the mark/ 

MAX 

1 2k 

BV 
BULB 

®  2N3702 
TR3 

space ratio. The output from 02 col-
lector is fed to 03 base, either satuating 
03 or turning it off. Varying the mark/ 
space of the lamp. 
A notable point is that as 03 is either 

fully 'on' or 'off' it need not be a high 
wattage type. As an example, when 03 
is satuated, Vce = 0.3 V approx, and the 
lamp current is 0.2 A the power across 
Q3 is W = V x 1 = 0.3 x 0.2 = 0.06. 

Simple balanced regulator 

+18V to +30V 

—18V to —30V 

+v 

4195 

Vin  GROUND  —Vo 

+15V 
100mA 

VIP 

When expel imenting with operational 
amplifiers and other circuits, one often 
requires balanced positive and negative 
power supplies of about -±15 V. One 
can, of course, employ two separate 
stabiliser circuits employing an inte-
grated circuit voltage regulator. 
A simpler solution is shown in which 

the new Raytheon 4195 ±-15 V dual-
track ing voltage regulator is employed. 
Only two capacitors are required in 
addition to the regulator device, so it is 
convenient to employ one of these 
regulators on each printed circuit board. 

The circuit can supply up to 100 mA 

- 15V 
100mA 

from each output and is fully protected 
against short circuits. In addition, the 
device switches itself off if the temper-
ature of the chip exceeds +175°C, so 
there is no danger of thermal damage. 
The short circuit is typically 220 mA. 

As the load current varies from 1 to 
100 mA, the output voltages stay con-
stant to 5 mV in a typical case. If the 
input voltage varies between the limits 
shown, the typical output voltage is 
2 mV. The temperature coefficient of 
the output voltage is about 0.005% per 
°C. The ripple rejection is about 75 dB 
and the output noise voltage 60 µV rms. 

Business 
For Sale 

Electrical and Electronic sales 
and appliance service business 
for sale on a walk-in, walk-out 
basis. 

This is an excellent proposition, 
located north of Melbourne, with 
a simple explanation why it is 
being sold so cheaply. 

There is a very large fully equip-
ped workshop, and a stocked 
shop, with colour T.Vs and suita-
ble vehicles. It has a good lease 
and low rent. 

Apply: 
P.O. Box 1, Oyster Bay, 
NSW 2225. 

COLOUR & B/W VIDEO 
EQUIPMENT SALE 

1 x SONY 1" Colour VTR & PAL Colour Pak 
1 x IKEGAMI 321 1/2" J Std. B & W VTR 
1 x IKEGAMI 321c 1/2" Std. Colour VTR 
1 x SONY 1610 U-matic 
MITSUBISHI Cameras 
AWA 26" Monitors 
2 x VECTOR Monitors 
2 x HEATH Kit Counters 
2 x NATIONAL B & W Porta Packs 
1 x AKAI Colour Porta Pak 
Used 3/4 " SONY KCA 10, 20, 30 & 60's 
2 x JVC 18" Colour Receiver/Monitors 
2 x MITSUBISHI 18" Colour Receiver/Monitors 
2 x MITSUBISHI 18" Colour Receivers 

Circuit diagrams and maintenance manuals 
available. spares, plenty of tape stock too 
(new and 2nd hand). 

EVS Australia, 
131 Sailors Bay Road, 
Northbridge, 
N.S.W. 2063. 
Telephone: 958-1544 
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HYBRID AMPLIFIERS 
for  electronic  crossovers, 
stereo,  public  address  and 
other audio applications. 

Models: S1 1010G, S1-1020G 
S1 1030G, S1-1050G 

ELECTRICAL CHARACTERISTICS 

Character's . St 80105 

m„,„„„,„ „n, pow , 

Hotpot load 
'1upplv Voltage 

absolute Ma. Supply 

Voltage 

',reply Current 'are , 

Protective F tning 

Harmonrc Distortion at 
t ull Output 
Mat ITUMI Input Voltage I p pl 

Voltage Gain F ull Feedback 

P„  1011 

10W 

8 ohnn 
14V or 1/V 

450 nt 22 50 

0 50A 

IA OWE' Blow 

05  mai' 
100 

10dB Ivo 

20117 
8 'ohm , 
450 or 210 

55V or 150 

0 120 

IA Omit. :. 

05  

10V 

30dB tvp 

C AllArtfrISIIC Si 1030G SI 1050G 

Maximum Frns Power 

Output Load 

',reply Voltage 
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Protective F slung 
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I ull Output 

Mlnill111,11 Input Voltage la pl 
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AUTOTRONICS 
PTY. LTD. 

47 Anzac Ave., Engadine, 2233 
(02) 520-9442. 

OLD: Fred Hoe & Sons, Brisbane. Techni-
parts, Brisbane. E.D.A. Delsound, Brisbane. 
Lighting &  Electrical,  Brisbane.  Heralds 
Electronics,  Rockhampton.  Audiotronics 
Brisbane. 

N.S.W.: George Brown & Co., Sydney. Pre-
Pak Electronics, Sydney. M.S. Components, 
Sydney. Radio Despatch Service, Sydney. 
G.B.L. Sound Systems, Newcastle. 

VI C:  J.E.S.  Electronic  Components, 
Melbourne.  J.H.  McGrath,  Melbourne. 
Radio  Parts,  Melbourne.  Lanthur  Elect-
ronics, Nth. Balwyn. 

S. AUST: K. D. Fisher & Co., Adelaide. 

W.  AUST:  Continuous  MuOc  Systems, 
Perth.  Willis Trading Co., Perth. Atkins 
Carlisle  Ltd.,  Perth.  B.P.  Electronics, 
Albany. 

COMMUNICATIONS 
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. ar  • ,._ 
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The new  Vaasu F RCi 7 genere• 
coverage receiver features acid. 

operation and the famous Wadley 
Loop principle with spin tunin„ 

I  and phase locked synthesiser pru 
‘  - viding complete coverage fro. , 

500 k I-le to 30 MU, with a• 
accuracy  Getter  than  5 KN.. 
Please write to, further technica 
'feted, (enclosing SAF / 
OUR PRICE  s275  

ANTENNAS 
,...., I V  tS,Pe antenna Covers 330 M K, with specie 
,as, Ideal To, 00 reception $21 • P&P 
Listener 3 Long  Range wire dipole antenna 330 Mel, 
complete with halun  feed wa.  VHF  plugs, insulators 
: tea' 'or Me serious SWL 842 oios P&P 

Pt259 plugs with reducer  $1.20 
-*  S0239 chassis socket  $1.20 

S0239/PL259 tr angle connector  $1.95 
*  S0239 3 female "T" adapter  $2.00 

"T" connector  $220 
*.  Solderless in-line splice  .90 

18" coax iumper lead with PL259s  $2.00 
3' coax jumper lead with PL259s  $2.20 

*  3 on mic plugs and sockets  $1.90 
4 pin mic plugs and sockets  '. $1.90 

illf  RG58A/U 52 ohm coax - 45c/metre 
RG8 low loss coax - 45c per foot 

I oott IROR. ohoo , .000 So., voo URI (Pt ASI. 
plug 0,.. +Own Vonsost6. n on 
sowl6 accouo, nloO 1o• tranonpllet 

mei , ihn 
tun , and 

...n. 112SO 

"S" POINTS! 

12 120 ••••• W.11 

cET TilosE EXTRA 
no *. .nealui•n.ani ,.- ji n..8 „n .. 

SWR/PWR METER $29.80  * 
  ... .....'”'ng eq.'n•nent . Amon., nn 

.•  ' ',   n ‘...'.. 

VICOM 
Head (Mfr... ano ii 

139  AUBURN  RO,  AUBURN,  VIC  Ph  82 5398 

Sydney 1439 1271;, Adelaide 14379811, Brisbane 1384 4480 
Canber.a 182 35811, Perth 1463 32321 

STARS 
DELTA 
CO. PTY. LIMITED 

INCORPORATING 

P. A. HENDERSON & CO. 

TRANSFORMER 
MANUFACTURERS 

* SINGLE & 3 PHASE 
TRANSFORMERS 
TO 20 KVA. 

* MOTOR STARTING 
AUTOTRANSFORMERS 
TO 600 H.P. 

* NEUTRAL REACTORS 

8 EAST STREET, 
GRANVILLE, N.S.W. 2142 

P.O. BOX 31 

Telephone: 637-7870, 637-8184 

'COWPER' 
Cabinets and chassis for all 
projects featured in this 
magazine are available from 

COWPER SHEETMETAL 
& ENGINEERING 

• CASES  • PANELS 

• CHASSIS  • BOXES 

• GENERAL SHEET METAL 
WORK FOR THE ELEC-
TRONICS INDUSTRY 

• WELDING 

• PRESS CAPACITY TO 
75 TONS 

11 Cowper Street, 
Granville, N.S.W. 2142 
Phone 637-8736 

4 
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The people who 
speak Nakamichi: 

It pays to deal with an accredited Nakamichi Dealer. He ha i t,-.3,.ned staff who are 
wise in the ways of Nakamichi. They prepare and tune Nak2m 7coiproaucts before 
they sell them. And if you need technical advice they are the people to talk to. 

tl VICTORIA Allans Music (Aust) Ltd. 63 0451 • Ence l Electron ics Pty.  Ltd.,  
42 3761 • Instrol Hi-Fi (Vic) Pty. Ltd. 67 5831 • Southern Souod, 67 7869, 
97 7245 • Tivoli Hi-Fi, 80 4956 • E & B Wholesale, Geelong, 9 5(.16 • 
The Sound Craftsman, 509 2444 • Buy-Rite Electrix, 42 620C • I% EVV SOUTH 
WALES Convoy Sound, 357 2444, 29 1364 • Instrol Hi-Fu Pty. I'd. 29 4258 • 
Milverson Pty. Ltd. 412 2122, 635 3588 • Riverina Hi-Fi, 938 2E63/4 0 
United Radio Distributors Pty. Ltd. 232 3718 • Wests (BurwoccC Pty. Ltd. 
747 4444 • Pitman's Radio & T.V. Wagga, 25 2155 • 
QUEENSLAND John Gipps Sound, 36 0080 • Premier Sound. 28 2701 

WESTERN AUSTRALIA Audio Distributors, 31 5455 • 
Arena Distributors A/Asia Pty. Ltd. 25 9993 • 
TASMANIA Bel Canto, 34 2008 • A.C.T. Pacific 
Stereo 950695 • Duratone, 82 1388 • 
SOUTH AUSTRALIA Blackwood Sound Centre, 
278 1281 • Decibel, 61 1865 • Ern Smith Hi-Fi, 
51 6351 • Allans Music (Aust) Pty. Ltd. 223 5533 • 

Nakamichi System One 
The Nakamichi 600 Series was originally envisioned 
as a group of components that would allow the 
creative audiophile a degree of flexibility and control 
in recording and reproduction of music never before 
available on consumer high fidelity equipment. With 
the introduction of the 620, Nakamichi is also making 
available a custom rack mount for the 600 Series 
components. Designated the SYSTEM ONE, this 
strikingly attractive module consists of the Model 600 
Cassette Console, the Model 610 Control Preamplifier, 
the Model 620 Power Amplifier, and a unique multi-
function digital programme timer. Differing in basic 
concept from the currently fashionable 19inch stand-
ard rack mount components, the Nakamichi SYSTEM 
ONE offers a decidely non-industrial appearance. It 
will serve as the nucleus around which a high accuracy 
creative music system can he built. 

Other fabulous Nakamichi products: 

Nakamichi 1000 Tri-Tracer • Nakamichi 700 
Tri-Tracer • Nakamichi 550 Dual-Tracer • 
Nakamichi 350 Cassette System • Nakamichi 250 
Cassette Player • ADS 200 Miniature Monitor 
Loudspeaker • ADS 2002 Miniature Integrated 
Loudspeaker/Amplifier • Nakamichi Microphones • 
Digital Timer • Remote Controller • Head 
Demagnetizer Headphone • 

Sole Australian Agents: 

4 Dowling Street 
Woolloomooloo 2011 
Sydney Tel 358 2088 
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Volu me 3 

ji)sl 
RELEASED. 

-FR O M 

THESTNT 
$3-00* 

ELECTRONICS IT'S EASY 
The popular course for the beginner in electronics 

is published in book form. 

Volumes 1 and 2 may be obtained directly from ETI at the 
address below for S3 per volume (including post and packing). 

Now Volume 3 is also available and in on sale at most 
newsagents. Volume 3 contains the final 12 parts of the 
series and a comprehensive index for the complete course. 

Take the mystery 
out of electronics with 
this straightforward 
logical course 

electronics 
Volu me 2  °WS e a s y 

R DIV, 

INTER N ATI O N AL 

Power Supplies 
Waveforms 
Filters 
Digital Systems 
Logic 

Electronics Today International, 
15 Boundary Street, Rushcutters Bay, NSW 2011 
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COMPUTER-BUILT FM 
Denmark's Bang and Olufsen company have acheived an 
enviable reputation for innovative design — their product's 
looks always matching their often advanced design. 
The company have now extended this innovative approach 

to equipment manufacture and have developed a technique 
which we describe here in some detail as it lends itself to many 
other forms of electronic equipment assembly. The first units 
being built this way is B&O's new model 1900 FM receiver. 
Located above each assembly station is an automatic 

projector with circular magazines. A mirror similar to the type 
employed on overhead projectors throws the slide images on 
to a small screen above the circuit board. Each slide carries a 
legend, for example: 8759 2k — 4 pcs. This tells the operator 
that now she is to mount four 2k resistors on the board. Four 
light spots projected on the circuit board show the precise 
points at which the resistors are to be inserted. Having done 
this, the operator steps on a pedal. Then another slide is 
projected,  showing  values  and  placement  of  further 
components. 
The slide projector is synchronised with a system of small 

component trays which run below the assembly desk. When 
the slide "orders" a specific component mounted on the 
circuit board the right tray has already been run into position 
in a cutout in the desk directly in front of the operator. 

Testing is computer-controlled. A system of small contact 
pins automatically hits the desired test points on the circuit 
board; thereafter, the computer successively measures 178 
functions. If one of them is wrong, it stops and gives a signal. 
Then the control station operator can repair the defect and 
continue the test. 
When everything functions, the chassis are run to the heat 

testing station where, for 48 hours, they alternate between full 
output amplifier load and zero load. The check measurements 
are then repeated and new defects if any corrected. 

The B&O 1900 FM receiver 

lode,tor iigro 
for volu me 

PLESSEY TO SELL FOSTER 
The  components  division  of  Plessey  Australia  are 
now the sole Australian distributors of the internationally-
known Foster and Fostex loudspeakers. 
Foster has five plants in Japan and others in Singapore 

and Taiwan. The company produces loudspeakers — from 
paper pulp for the cones to the end product — ranging in size 
from 25 mm horn tweeters to 305 mm drivers for amplifying 
guitar music. 
As well as Foster speakers for general purpose, hi-fi and on-

stage music amplification, Plessey will also market the Fostex 
range designed for the serious hi-fi enthusiast. 
Plessey will also soon introduce a new range of Garrard 

turntables and modules (available early in 1977) and improved 
versions of the complementary PE range of locally-assembled 
enclosed speakers. 

Audio Facts continues on page 113 

The slide projector is synchronised with a system of small component 
trays which run below the assembly desk. 

Inct, 3101 hqn , 
Inthealor lIghl  Inthcalor Itght 
for progra mme  for FM.funing 

SOurteS 

Stand-by 
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ELECTRO CRAFT PTY. LTD. 106A Hampden Rd 
Artarmon, 2064 
Phone411-2989 

Distributors of Belling Lee, Channel Master, Ecraft, Hills, HI 0. Lab Gear, Kingray, Matchmaster. Largest Television 

fange of aerial equipment in Sydney 

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

ESCRA FT  Price 

Neosid Balun 75. 300 uncased 
OS A B Outside aerial bolos (water proof) 
6 SB 611 Balun Fly Lead 
P 5 B Plug and Terminal Balun 
2 75 T/S 2-way 75 ohm Transformer Splitter 
3 75 T /5 3-way 75 ohm Transformer Splitter 
4 75 T / 4-way 75 ohm Transformer Splitter 
5 75 TrS 5-way 75ohm Transformer Splitter 
2 3T 2-way 300 ohm Splitter box 
3 3T 2-way 300 ohm Splitter box 
4 3T 2-way 300 ohm Splitter box 
Achustable Low Band Attenuator Ch 2 
10  diameter degaussing coil 

Coaxial Plugs 

TELEVISION AERIALS FOR COLOUR 

CHANNELMASTER 
gel Colour Crossfire 3615A 
13e1Colour Crossfire 3614A 
17e1 Colour Crossfire 3613A 
21e1 Colour Crossfire 3612A 
24e1 Colour Crossfire 3617A 
28e1 Super Crossfire 3617A 
Super Coloray the 3111 Ghost Killing 
Aerial 

lel Small Coloray 3110 

HILLS E.F.C. RANGE 75 oh m 

EFC 1 75 ohm 
EFC 2 75 ohm 
EFC 3/24 75 ohm 
EFC 4/24 75 ohm 

SO 65 
r 3 81 
3 65 
2 53 
6 74 
841 
8 94 
12 66 
4 48 
5 86 
7 12 
5 33 
24 00 
46c 

539 68 
49 72 
61 98 
71 40 
90 77 
125 73 

38 17 
25 42 

628 58 
37 91 
55 13 
69 37 

HILLS THE NEW TELRAY RANGE— 
An Australia V H F Channels & F M 

6e1  TL1  519 52 
Bel  TL2  26 84 
9e1  TL3  32 70 
1 1 el  r14  39 70 

HILLS AERIALS 
2010  Airways  $51 15 
CA16  Phased Array  40 33 
Extra Gain Lift els for CA16  4 56 
Bel  215  22 20 

HILLS AMPLIFIERS 
D5/26 Dist 26dB gain  $67 10 
04/16 Dist 16dB gain  559 37 
MH2/ 75 Mast Head 20dB gain 
75 ohm  572 44 
MH1/ 300 Mast Head 20dB 
gain 300 ohm  $54 90 

FM AERIALS 
Hills  2E1 FM1  $8 54 
HILLS  3EL 353  2 71 
Hills  3EL FM3  6 61 
HI 0  4E1  705 
HI Q  Gutter clop  1 55 
Matchmaster G2FM  7 54 
Austenna  FM3F  9 96 

COAXIAL CABLES 
Attenuation per 100h at 200MHz 

Belden 9242 Double screened with  4 0 dB 
Belden 9248 Duofoil and Braid Aluminium 3 1 dB 
TVM1A Concordia Copper Screened  4 4 dB 
Hartland WHB9 Copper Braid  3 3 dB 
Hanland WH87 Copper Braid  6 0 dB 
Hanland WH86 Copper Braid  6 5 dB 
300 ohm Feeder Cable  1 8 dB 
Open wire line 300 ohm  1 5 dB 
Open wire line 300 ohm  1 5 dB 

LAB GEAR AMPLIFIERS 
VHF 
Mast head 22 dB 75 ohm 
CM 6014/DA 20 dB 
CM 6034 /DA 4 outlets 8 dB each 
CM 6036/DA VHF 30dB UHF 
28dB 

Televerta (VHF to UHF 
frequency converter) 

KINGRAY AMPLIFIERS 
015/500 miV 
030/500 rn ,V 
D40/600 m/V 
012/1500 m/V 
MH 20 mast Head 300 75 ohm 

TELESCOPIC M ASTS 

CDE AR.22 Rotator $79.00 

20ft 
30ft 
40ft 
5011 

sg ww 
I Oft sections 
must be guyed 

$19 30 
530 81 
42 00 
54 42 

ALL TYPES OF HARDWARE IN STOCK 
VVall Brackets Chimney Mounts J Brackets Guy 
Rings & Guy Wire Masts from 8fr to 50ft 

Reel Size  Price 

500 h  542 28 
500 ft  58 61 
100 metre  30 15 
100 metre  36 92 
100 metre  26 65 
100 metre  19 25 
100 metre  8 80 
100 h  990 
300 ft  lo go 

Price 
$72 43 
60 25 
54 90 

84 63 

67 48 

Price 
$48 80 
57 95 
79 30 
67 10 
64 63 

Stolle Aerial Rotator with Thrust 

Bearing for heavier rigs 5101.43 

A IWO  ate just 
heartless stereotypes. 
Sure they can look like a million dollars. And could cost the manufacturers close to it — for design, 

facia dyes, knurled knobs, toggle switches and two tone timber 
But what's really missing is the timbre 

At Rambler, we know what counts, when it comes to sound performance It's heart 
Not that our equipment is wanting for clean tunctional design either  . 

It's just that we have our priorities right, to give you good sound 
Without wasting money on gauche gadgetry Which means you save money. Lend an ear to this 

Rambler Integrated Amplifier model AK635 with the Rambler AM ) FM Stereo Tuner Model TK600 

TK600 
This tuner is brushed silver 
finish to match the AK635 
Amp features rack style 
handles. variable output 
control. 75 ohm coaxial cable 
terminal PLL-MPX 
demodulator PET front end 
High blend switch 

AK635 
This amplifier features 40w x 
40w (8 ohms) Multi-Speaker 
switching Bass and Treble 
dual control separate volume 
and balance controls stereo 
head-phone output mike input 
and mike mixing 2 tape 
system for dubbing separate 
pre and main Amp operation 
rack style handles subsonic 
filter 

zged11111111111111k 

RAMBLER 
Backed by the Sun Electric Company Pty Ltd 
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Continued from page 111 

HIGH OUTPUT MOVING COIL CARTRIDGE 

Many hi-fl enthusiasts claim that a moving coil cartridge will 
always outperform all other types. But they will usually admit 
that the inherently low output and corresponding tendency to 
pick up hum and other forms of noise is a major drawback. 
Until recently, moving coil cartridges have required either a 

transformer or pre-pre-amplifier to boost the low level signal 
to that required by the average amplifier. A few amplifiers do 
actually have inbuilt extra-low input signal facilities for 
moving coil cartridges - but these are few and far between. 
Now however Japan's Onlife Research Inc have produced 

a moving coil cartridge with an output comparable or higher 
than most conventional cartridges. Their Dynavestor series 
produce over 2 mV at 1 kHz (5 cm/sec) with a claimed 
frequency response of ±-2 dB from 20 Hz to 30 kHz. 
The cartridge can therefore be connected directly into the 

usual phono input terminals of any hi-fl amplifier. The unit 
retails for less than $100. 
Details from Sonab Pty Ltd. 13 Rickard Rd, Narabeen NSW 

2101. 

NEW, EASY WAY 
OF DE-SOLDERING ELECTRONIC & 

ELECTRICAL JOINTS SAFELY & EFFICIENTLQUICKLY,   Y. 11 J fl 0 11 0 

Simply place Solda-Mop on connection, apply soldering iron 
for about one second then remove Iron and Solda-Mop 
together. Two sizes:-Heavy gauge for 40/50 watt or light 
gauge for 10/20 watt Soldering Irons. 

Available from Jacoby Mitchell and selected 
Radio and Electrical Wholesalers. 

The Crescent. Kingsgrove, N.S.W. 2208. 
Phone 50-0111. OFFICES . Melbourne 44-5021 • Adelalde 
293-6117 • Brisbane 52-8266 • Perth 72-2696. 

Made by Manufacturers of 

SUPER 

SERVISOL 
▪  and 

•  AERO -KLE NE 

ilinrnou 
MITCHEll 

28 76 

NORTRONICS 
AUDIO & DIGITAL TAPE HEADS 
Long Life-Extended Response 

Replacement hheeaaddss  for: 
Domestic  Cassette decks. 
Recorders  Cassette players. 

Reel to reel. 
Cartridge. 

Professional Broadcast recorders in reel to reel & cartridge or 
Recorders  cassette. 

Studio recorders W' to 2" multi track. 
Duplicators Reel to reel & cassette. 

Aircraft Recorders, cockpit & background. 

To fit: AMPEX, SCULLY, TEAC, ATC, GATES, 
PENTAGON, I NFONICS and many others. 
ALIGNMENT TAPES - Reel to reel, Cartridge, Cassette. 

EMAC INDUSTRIES PTY. LTD. 
9 Menton Place, Clayton South, Vic. 3169. 

Ph: 544-5157 

LoGnn BRAE Audio Sales 

MAIL ORDER CASSETTE TAPES 

:] Hitachi  1 doz.  3 doz. 
C90  $1.75  $1.65 
C120  $2.40  $2.30 
UDC90  $2.30  $2.20 
UDC120  $3.00  $2.90 
UORC60  $2.30  $2.20 
UDRC90  $2.80  $2.65 

-] Sony  1 doz.  3 doz. 
C60  $1.40  $1.30 
C90  $1.90  $1.75 

111 BASF Cr02  1 doz  3 dot 
C90 SM  3.00  2.85 
,_, 
U TDK Super  10 off  30 off 
Avilvn  3.80  3.60 

,-, 
I__1 Hitachi 7" 1800 ft. open reel. 
Ultra Dynamic  $10.00 ea, or 

15 for $44 
Low Noise  $8.00 ea. or 

5 for $35 
Prices include postage 

Cassette Postage NS W $1 30. VIC, SA, OLD $2.00 plus 2c per 
tape. WA TAS NT $2.00 plus 4c per tape. 

1 
APPOLLO VIDEO GAMES MARK II 

1 • i r-----. 7--] Li ri-irri-
FULL COLOUR VERSION 
NOW AVAILABLE 

-  

FOUR GAMES 1. Tennis 2. Football 3. Squash 4. Solo 
Features:  • Sound  from  TV Speaker • On  Screen  Scoring 
• Separate Hand Controls with Serve Buttons. Selectable- Ball 
Speed, Bat Size, Angles, Serve Mode • Optional Rifle Games 
• Ready to Connect to your TV Aerial • Warranty - 3 Months 
Labour, 12 months parts.  B&W Unit $58 Incl. 240V Battery 
Eliminator.  Colour Unit $97 Incl. 240V Battery Eliminator. 
Post $1.50 NSW $2.50 Interstate. Rifle $29 Post Free. 

P.O. BOX 24, CARLTON, NSW 2218 
Please send SAE with enquiries 
TELEPHONE (02) 587-3475 
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MA1002 from Techniparts d At 
The National Semiconductor 
Alarm Clock Module MA1002 
FOUR VERSIONS AVAILABLE FROM TECHNIPARTS 
MA1002B; 12 hour alarm/clock radio 4 digit with seconds on demand. 
* MA1002D; 24 hour version of MA1002B. 
MA1002F; 12 hour straight alarm/clock, on board oscillator feeds 
500 ohm Transducer with output of 1 Watt. 
* MA1002H; 24 hour version of MA1002F. 
* LIMITED QUANTITIES ONLY 

DATA SHEET SUPPLIED WITH EACH MODULE 
• Transformer to suit $6.50 posted 
• push button switches .33c each  • miniature toggles $1.10 each 
• Transducer/earpiece for "F" and "H" $2.00 each. 

We will be closed 
25.12.76 to 10.1.77 

"gotta haw) holiday sometime" 

:•  ".* 

ECHNI 
ARTS 
Woolworths Arcade, 
95 Latrobe Terrace, 
PADDINGTON. 4064 
P.O. Box 118, 
PADDINGTON. 4064 

Ph: Brisbane (07) 36 1474 
Trading Hours (8.30am — 5.00pm 
Mon. - Fri., 8.00am — 11.15am Sat.) 

BUILD THIS REC NROEfIBLE CflLCULfITOR 
for just S11.95* 

including separate,tailored desk set 

FUN TO BUILD & SUPERB QUALITY 
Build this Heathkit battery-operated portable calculator. Comes 

with separate battery charger plus tailored executive desk set with 
built-in charger, note pad and Schaeffer pen. Complete assembly 

instructions included. 
Check the functions. Nickel-cadmium batteries give five to eight 
hours' use between charges. Unit can be left connected to desk 
set charge for indefinite operation. 8 digit capacity. 4 arithmetic 
functions. Full floating decimal. Constant key. Negative answer 

indicator. Battery saver circuitry. Low battery indicator. 
And best of all — the calculator you build yourself is the 

calculator you service yourself! 

*ORDER BY COUPON OR COME 
TO OUR SHO WROOM NO W 

220 Park St., South Melbourne 
Telephone 699 4999 

400 other kits 
Call and collect your free 96 page catalogue 

01111111111111111111111111111111111111111111111111111 U 

WARBURTON FRANK! HEATHKIT 
CENTRE N▪ I 

E P.O. Box 35, South Melbourne, Vic. 3205 ! 
• 

Please send me: 

: Heathkit electronic calculator kit IC 2009 

Cheque/money order for $   enclosed: 

II: Name   

Le Address   

  Postcode   

IN 
MI 

IN 
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422 Power Amp 

Having had the same sort of response 
as G.M. of Manly (see Please Explain, 
November 1976) in the early stages 
of building the 422, I suggest he tries 
the following: 

Check the heatsink wiring and the 
PN3643 transistor for correct polarity. 

This could explain his trouble — it 
depends what he was supplied in the 
way of output transistors. 

J.A.C., Christies Downs, SA. 

P.S.  Your  comments  about  the 
BC548 in the November issue surely 
refer to the ETI 440 not to the 422! 

422 Preamp 

I have been working on two ETI pre-
amps and I am having trouble with the 
magnetic cartridge preamps in each of 
them. On one the left-hand channel 
works and on the other only the right-
hand. 

J.A.C., Chrities Downs, SA. 

This sounds like you have some tran-
sistors the wrong way round: even with 
collector and emitter reversed a tran-
sistor will work, but not properly (and 
it will be destroyed as soon as the base-
emitter max. reverse-voltage is exceeded 
. . . at about 6 or 7 volts). So check the 
orientation of the transistors and check 
that all the associated components are 
soldered correctly in the right place. 

Wiring Up A Cartridge 

There are four wires coming out of 
the back of a hi-fi cartridge, presumably 
the two on the left are for the left 
channel and the two on the right are 
for the right channel. But how do you 
know which wires in the headshell 
should connect to the pins? Presumably 
the colour of the wires tells you this, 
but what is the code? 

H.H.,Griffith. 

There is indeed a colour code and 
goes like this: 
RED - right channel live 
GREEN - right channel 'negative' 
WHITE - left channel live 
BLUE - left channel 'negative'. 

Please 
Explain 
This new feature is our response to the many requests we get from 
readers who want explanation or information on topics they read about 
in the magazine. If you have a question please send it to Please Explain, 
ETI Magazine, 15 Boundary Street, Rushcutters Bay, NSW. 2011. 

do they mean (I tend to think of them 
meaning the same thing — how well 
the stylus follows the groove)? 

A.R., Brisbane. 

Trackability  is the  ability  ot  the 
stylus to follow the groove of the 
record without bouncing — if it does 
bounce not only will you get distortion 
but you'll also get a damaged record. 

Trackability is influenced by a number 
of factors, including the compliance 
of the catridge, the mass of the stylus, 
the mass of the pick-up arm arid its 
mechanical  characteristics.  Also the 
trackability is controlled by the setting 
of  the  tracking  weight adjustment 
on the arm. 

Compliance is the yeilding prop-
erty of the stylus suspension. 

553 + 553 

it  Is it possible to connect up two ETI 
553 digital display modules to give 
a six-digit display? If it is possible 
how can I connect up the two modules? 

Trackability & Compliance 

Trackability and compliance are com-
mon hi-fi jargon words —  but what 

K.R.M., New Zealand 

It is easy to connect up ETI 553 disp-
alays to give a bigger readout, just 
connect  the  output  (overflow)  of 
one to the input of the next module. 

Stereo Thumps 

I have an old refrigerator id every time 
the motor switches on or off there is a 
loud  'thump'  through  my  stereo. 
I have tried turning the fridge off 

when I listen to music but a couple 
of times I have forgotten to switch 
it back on! Is there any solution to 
this problem? 

J.V.J., Broadview, SA. 

The  voltage  transients  causing  the 
'thumps' can  usually be suppressed 
by wiring a 100 ohm resistor and 
a 0.1µF 360 V working capacitor in 
series across the refrigerator thermostat 
switch (or relay if one is fitted). 

It would also be necessary to fit 
a transient suppressor in series with 
the power line to your hi fi equipment. 

These  can  be bought  ready  made 
or built up fairly easily. 

Cermet 
What does cermet mean? 

P.S., Paddington 
Cermet is the name given to a class 
of materials made by bonding finely 
divided ceramics with a metal or an 
alloy. The derivation of the word is 
obvious. 
Cermets  have high  resistance to 

wear and are used in making electrical 
resistors (see ETI next month). 
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•   
10% OFF WITH $25 ORDER 

15% OFF WITH $100 ORDER 
THESE DISC OUNTS APP O TO 101 Al 

OF ORDER - SPECIALS INCLU DE D 

LINEAR CIRCUITS 
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Dual W. furter DIP 
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'1 

1t. 

89 

1. 1; 
1.07 

9, 

1.11 

1.19 

1 19 

, 

I i1 

1.58 

1.69 

1.49 

1.10 

2.91 

2.41 

.60 

1 30 

I 1". 

1 'S 

2.91 

2.96 

1,02 

1.19 

3.3t1 

3.31 

IC SOC K 11 TS 

Solder Tell • lo w prot114 
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6 Digit Clock Kit 
10,411,45314 with 6 61671 .27" displays 2 P.C. 

boards - Display board may be remote. 

•• Internal or wall transformer can be used. 

50-60 Hz, 12-24 hour Includes all necessary 

Iran,,   resistors, capacitors. diodes, 3 

mink." and complee assembly instrug-

bons. 

•  CK6-3  614.95 

DECEMBER SPECIALS 
LINEAR 
101  m DIP 

733  TO-i 

739  DIP 

741  rn DIP 

1458  ,,, DIP 

75150  DIP 

..796  sM1 21601C13 ROCP2%RO BCITE SSTSAOTRIC  CROAMMPONENTS  
S .22  1101  1.29 

1024 BIT DYNAMIC RAM  .95 
.79  2102  1024 BIT STATIC RAM  1.49 
2   1024 BIT DYNAMIC RAM  '16 

.49  193410  2% BIT BI-POLAR RAM  1.19 

.96  1 -nIA  2048 BIT PROM  9.95 

1. • 'Y  96 • 
•  • 6 

Mark 
A six digit clock kit with one double sided 

P.C. board accommodates 54545114 clock 

chip and 6 1813359 .375" displays. 12-24 

hour.  50-60 Hr. Contains all necessary 

components,  1 switches  and  complew 

assembly  instructions  with  sthematits. 

Connections for remote displays. 

Ms,* I  $13.95 

()ptional rase •sailable lot all 01 the above  5„ 

• •  ducks.  Unfinished  redwood  de/110191  cgs-3  21/2 “ • r 
individualb lor each dock. Internal or wall  (k4. ,  31/2 .•  95.95  
Iranslormers may be used. 

• • 

• 

▪ Temperature 
Transmitter Kit 
Portable,  sell-contained.  solid  state 

temperature transducer. Mugs directly into 
input jacks ol most 136 M's I,4 centers) to 

• • convert  Dir M  to  high  quality.  direr t-

reading digital temperature metre with a 

temperature range of .50 -C to •150 C and 

an accuracy ol • .25 C. Powered wilh an 

internal 96 battery and • sell-conI•ined 

battery test. Supplied with '." DIA. Stain-

▪  less steel probe 6" long with a 4 loot 

,able. kit includes all necessary compo-

nents  -  PC  board,  case,  battery  IL 

assembly instrur lions. 

$54.95 

•  • •  . p  •ts.  p 'A/ • SO  43. •  ‘6 •  

AUTO CLOCK KIT 
6  digiq .375" red led's 

Operates horn 120 DC or AC 

Crystal control for high accuracy 

No polarity requirement 

Elapsed time option 

nressiire switch lot time set 

Supplied with case 

mounting bracket 

Contains internal % banery for operation 

of timing circuit (without display) 

when removed temporarily from power. 

Uses 5314 clock circuit 

Supplied with all necessary 

components and assembly instruction. 

$33.95 
06.47IFTFILY 4560 645011) $44.95 

•  •  • 

ce. •  •••• 
a. 

4 Digit Clock Kit 
14645312 and 4 8671 .27" displays 12-24 

hours. 50-60 H. One P.C. board accom-

modates clock, displays, and all necessary 

transistors, resistors, capacitors, diodes, 2 

switches, complete instructions and sche-

walks for assembly. 

CK4-2  $10.95 

Transformer 
230 VAC - 12 VAC 50 Hz 4W ,,all mount 

(Suitable for cl mks and game.. 

$6.95 

Electronic Games 
A great gift idea or lor your own famils 

irnlertainmenl renter. We have asailable in 

kil  form  Electronic  Roulette  and 

Electronic  Crepe.  Both  kils contain 

P.C. boards, LED's, all necessary compo-

nents, case and instructions lot easy 

assembly, (except translormer, 7-15 VAC 

300 ma). Included with each kit is a 

SS page booklet explaining the entire 

game. 

Electonic Roulette 

Electronic Craps 
Dimensions 6.  S1 4.95 

• 

• 

• 

 1 

• 
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74119 

74200 

.89 

1.70 

.97 

.97 

.19 

1.7/ 

1.23 

./7 

1.39 

1.99 

.99 

.94 

1.25 

2.10 
1.44 

1.23 

.47 

.09 

.84 

.s• 
2.45 

.n 
Ill 

LIS 
5.76 

1.15 

1.25 
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1.23 

.74 
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.71 
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5.46 

Data included with order on request. 

Add 5.10 ea. if ite m is pric ed bele. 31.00 

C MOS 

4000A 

40014 

40024 

40064 

40074 

40044 

40094 
44704 

40114 

40124 

40114 

40144 

401SA 

40164 

401 -4 

.26  40184 

.25  402114 

.25  48214 

1.35  40224 

.26  4823* 

1.53  40244 

.57  44126A 

.54  0/27/1 

.24  4.821.9 

.26  U SA 

.45  4036A 

1.27  4040A 

1.27  40424 

4049 4 

1.01  40 .0 A 
.44 

1.19 

1.72 
1.1. 
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451164 

.49 

.44 
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TANTALUM CAPACITOR KIT  $1 9.95 
•4 lad 11.0044114n1 iarn ....•411nn • 110• 

44.1..  !vial  10  1 ,10  1“  lull,  10  10 

• • uI0  11.•  •  ..441 1.•  vld  10  11 old  20, 
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OPTO ISOLATORS 

MC 02  Opto isolator diode 
541-12  Oplo isolator transistor 

CLOCK CHIPS 

MA45111 6 digit mulliplesed BCD. 7 seg. 12-24 
Hr, 50-60 He  25 pin  4.45 

646,46312 4 disk multipleved BCD, 7 leg, Mps. 
17-24 Hr SO-60  - 24 pin  3.45 

54446314 5 digit multiplexed 12-24 FIG 5040 Hz 
24 pin  4.45 

54 045316 4 digit. 12-24 He, 5444 Ha, alarm 
40 pin  4.95 

53744  4-6 Mail, 12 ho w. 64 14. snooze alarm 

brightness control capability. alarm 

tone output - 24 pm  4.95 
(17001  1, digit 1/-24 Hr. 50-60 Hi. slim , 

timer and date intuits - 28 p.o  

MULTIPLE DISPLAYS 
55611  I digit Ir . red LID 

HP5081  i &got II red 013 
.105 

1115.08/.  4 &got II red 0 0 
'414 

SP 425' 59 9 doge,  gas &soh 

I"9 

3.41 

125 

DISPLAYS 

MANI 

5469.2 

MANIA  19 

SIANS  225 
646194  2.44 

MAN7  1.49 

siANIII  2.25 

MAN46  2.25 

01.104  2.19 

180500  1.119 
66711  1 PI 

DISCRETE LED'S 

1.414  5.29 
64550 

651100 

/11511111 

1951102 

6465020 

RIO 
Ch IlE 

AM UR 
(1150 

.12 

.12 

.12 

.15 

.15 

.15 

.15 

.15 

SPECIAL DEVICES 

171  Al-If Strip Detector DIP  2 91 

;46  AM Radio Rec eiver Subsystem DIP  .7; 

1110  144 Levers Demodulann DIP  1.90 

1496  Balanced 3.4odulator-Demodulaino  .99 

1800  Si...'., multipleeer DIP  2.44 

1462208 FM Gain Block Mdb Itypl mDIP  1 18 
(962209 FM Gain Mork 4111db itisal mDIP  1 15 

2513  C harac ler Gencraior 6401t; DIP 21 10.20 

1046  Transistor Array DIP-14  .71 

CALCULATOR CHIPS 
CTS0112  12 digit. 4 lunction fixed decimal 

battery operation - 40 pin  1.95 

COI NS  12 digit, 4 lunction plus memory, hoed 

decimal - 70 pin  2.44 

11045775 8 digit, 4 function, floaling decimal 
11 pin 

1641.457)6 6 digit. 4 function. % batter/ 

operation - 18 pin  1.95 

N41.45738 &digit. 5 Junction plus memory and 
constant floating decimal. 96 battery 
operation - 24 pin  1.95 

M/615739 9 digit. 4 function. 9V honer! 
operation - 22 pin  I 

IC BRII•DIMAND 
Ac (ammo/dame 5 16 pin IC's with addltkonal 

onierconnersion holes. 1614"  phenolic with silver 
plated copper circuns. lS,I C. 6,616"  11 ,10 eV. 

UNIVERSAL BREADBOARD 

Silver plated ropper circuit board 
p i 1-1/14" s 5-1/16". 2 rows ol 

holes for DIP IC's • space lo 

transistors, resistors IS 1 apacitori 
1,er•alile and simple I,,, bread 

boarding1( circuitry  11, 50•• 
ir   

FREE CATALOG AVAILABLE ON REQUEST 

he above prices do not include any lases leviable by a purchasers country 01 residenc e. 

The  perces  as  listed  are  in  Australum  dollars  S•nd  bank cheque with Oeder  I. 

,nternabonal postal money order is used send 't wist weds order Shipment well be made 
.1a au mail - postage paid - within three days from receipt 

Add 51.00 lo  o'er shipping and handiing it order is less than 510.00. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 3036 / M ONTEREY, CA. 93940 USA 

PHONE (408) 659-3171 
M almo 
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Mini-Mart 
We'll print your 24 words (maximum) totally free of 
charge. Copy must be with us by the 8th of the month 
preceding the month of issue. Please, please write or pre-
ferably  type your adverts clearly, using BLOCK 
LETTE RS. 

If, like many of our readers, you'd prefer not to cut up 
your copy of ETI, just make a copy of the relevant part 
of this page. Please make it the same size as the original 
- and write your copy using BLOCK LETTERS. 

send your ad to - 
ETI MiniMart, 
Modern Magazines, 
15 Boundary Street, 
Rushcutters Bay, 
NSW 2011. 

BWD 506 OSCILLOSCOPE unused as brand new latest 
upgraded bandwidth 20 MHz vert. & 2.3 MHz horiz. $400 
complete. Some extra circuits. Cole, 5 Belmont Rd., Glen 
Waverley 3150 (03) 232-3626. 

MELBOURNE HI-Fl FANS. The Recording Society of Australia 
meets monthly for lectures and discussions for further informa-
tion please ring after hours (03) 994185 or (03) 4591717. 

SELL: EX-ARMY RADIOS 2 x 62, 2 x PRCIO, 4 x A510, 
2 s Rediphon A-43R, goers with handbook. $20 each. Br. Flint, 
St. Patrick's College, Ballarat, (053) 311-688. 

SALE. Colour TV picture tube, type A66-140x, plus yoke and 
other chroma components. Phone 451 9867, $250 o.n.o., R.L. 
Carden 3 Merrilee Crescent F'Forest 2086. 

WANTED ONE RADIO commercial receiver in good condition. 
Write to Barry Paton, Macksville Rd, Bowraville, NSW 2449 
Australia. 

MAINTENANCE MANUAL for US Army signal corps receiver 
BC312 or BC342 wanted. Pay cash. Brian Nobbs, 9 Loftus Street 
Bundeena 2230 Phone B.H. (02) 600 6408. 

WANT TO BUY permeability tuner module suitable for 
syncrodyne receiver, June 1975 Electronics Australia, A.T. 
Scott, 152 Oxford Street, Bulimba, Brisbane, 4171. Phone 
399 1243 weekdays. 

SMALL VALVETESTER or schematic diagram wanted. Allison 
P.O. Box 55 Newborough 3828. 

WANTED: PARABOLIC DISH size 18 inches to 3 feet. Any 
light material. For audio purposes. Price to R. Lockerbie, 
Cameron St, Merimbtda, NSW 2548. 

FOR SALE: AFX car racing set $20.00. Also new transformer 
to suit $10.00. Michael Woodward, 14 Webster Str, Dandenong, 
Vic. 31'75. 

P.C. BOARD (1 oz.cu. 1/I6in. F. glass). 3in. wide, S. side, 5c/in. 
(cut to size) + P&P. 7.75in. x 45in., D. Side, $4.00. Ian Turnbull. 
2 Brenda Ave, Lidcombe, Ph. (02) 649-8956 A.H. 

SALE: Kokusai MF-455-lock mechanical filter. Bought two 
months ago. Never used. With data and specifications. $30 o.n.o. 
P. Fuller, 24 Penman Street, New Lambton, N.S.W. 2305. 

FOR SALE: E.T.I. HIGH POWER STROBE (Built and Tested) 
$30. Also 5" Audio Oscilloscope Excellent Condition $35. 
Phone: Sydney 48-6383. 

WANTED RTTY DEMODULATOR, G. Glendinning 4 Hayes 
Lane Mackay Qld 4740. 

FOR SALE: Two Kyokuto FM transceivers. Synthesized 5 kHz 
channels 144 MHz to 148 MHz 10W output perfect condition. 
Complete offers. Roger Harrison P.O. Box 57 Rozelle 2039. 

WANTED: Collins KVVM2A transceiver with power supply. Will 
pay good price for rig in good condition. Write Roger Harrison, 
P.O. Box 57 Rozelle 2039. 

SUPER TIGRE 9.15.RV diesel cost $43 sell $30. Fox 19 Glo 
cost $20 sell $15 both new Lockerbie Cameron St, Merimbula 
2548. 

FOR SALE: Complete and working baudot teleprinter plus 
another for parts. $80. Phone 891450. A. Peek, 10 Gale St, 
Woolwich Sydney. 2110. 

FOR SALE ICOM IC22 CH,B,8, $150 Robot Model 70A SSTV 
monitor $414. or swap both for either TS700A, multi 2000A. 
J. Hennell 17, Orange St, Pendle Hill 631-1269. 

WANTED: VALVE TESTER, old radio books, valves, etc. price 
details 464259. 48 Newcastle St, Rosewater, SA 5013. 

FOR SALE: TV game play tennis, football, with sound effects, 
on any T.V. $55, Tim Turner, 98 Georges River Cres. Oyster 
Bay Sydney 5288172. 

A.W.A. No. 11 TRANSCEIVER. All valves +5 spares included. 
Bandwidth 4.2-7.5 MHz. Needs power supply. $45 o.n.o. Apply 
A. McEwan, 7 Nioka Avenue, Keiraville. 2500 WOLLONGONG 
29 7636. 

SELL: Realistic cassette deck, play only type 8 months old. 
$28. Cost $40 new. M. Kenny 4/12 Cambridge St. West End 
4101 Brisbane. 

ASR33 Teletype model ASR33 with tape reader punch. 
Recently refurbished. V. good condition $700 449 5885 White 
9 Tudor Place St. Ives NSW. 

SELL: EDUC 8 COMPUTER, additional 1'0 display, input unit. 
Plus unwired keyboard, tapepunch, reader, goodies, chips, etc. 
Suit experimenter $350. P. Christie 20 James St. Adelaide. 
223-2296. 

CONDITIONS 
Name and address plus phone number (if required) must be 
included within the 24 words allowed. 
Reasonable abbreviations, such as 25 Wrms, count as one word. 
Private adverts only will be accepted. Please let us know if you 
find a commercial enterprise using this service. 
Every effort will be made to publish all adverts received - 
however, no responsibility for so doing is accepted or imp-
lied. 

PLEASE USE BLOCK LETTERS 

• 
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electronics today SERVICES 
A DVERTISERS INDE X 

READERS' LETTERS 
We make no charge for replying to readers' letters, however readers must 
enclose a foolscap-size stamped addressed envelope if a reply is required. 
Queries concerning projects can only be answered if the queries relate to the 
project as published. We cannot assist readers who have modified or wish to 
modify a project in any way, nor those who have used components other 
than those specified. 

TELEPHONE QUERIES 
We regret that we cannot answer readers' queries by telephone. 

SUBSCRIPTIONS 
Electronics Today International can be obtained directly from the publishers 
for $14.00 per year (including postage) within Australia. 
The cost for countries outside Australia is $14.65 including postage (surface 
mail). Airmail rates will be quoted on application. Subscription orders and 
enquiries should be sent to the address below. 

BACK ISSUES 
Our subscriptions dept can supply most back issues of ETI for the twelve 
months preceding the date of this current issue. Some earlier issues are also 
available. 
The price of back copies is currently $1.00, plus 40 cents postage and 

packing. Please address orders to Subscriptions Dept, Electronics Today, 
15 Boundary St, Rushcutters Bay, NSW 2011. 

PHOTOSTATS 
Photostats of any article ever published in ETI can be obtained from our 
subscription dept (address above). The price is currently 45 cents per page 
including postage. 

CONTRIBUTORS 
Material is accepted from time to time from outside contributors. Payment 
is based on quality and is paid 30 days after the date of publication. 
Constructional projects will be considered for publication but the standard 
of design must be to fully professional level. All material must be typed 
using double spacing and wide margins. Drawings, circuit diagrams etc need 
not be to professional standards as they will be redrawn by our staff. It is 
advisable to contact the Editor before submitting copy. 
A large stamped addressed envelope must be included if unsolicited material 
is required to be returned. 

ADVERTISING QUERIES 
Queries concerning goods advertised in ETI should be addressed directly to 
the advertiser — not to ourselves. 

NEWS DIGEST 
News Digest items are published free of charge. Manufacturers and importers 
should send material at least four weeks before the date of publication. 
Photographs should be of high contrast and preferably at least 100 by 
150 mm. Press releases must be of a factual nature — these pages are not 
free advertising. The Editor reserves the right to accept or reject material at 
his discretion. Preference will be given to components and equipment of an 
essentially practical nature. 

BINDERS 
Binders to hold 12 issues of ETI are available from our subscription dept 
(address above). Price is $4.50 (plus 80 cents postage NSW & ACT — or 
$1.50 all other States) 

COPYRIGHT 
The contents of Electronics Today International and associated publications 
is fully protected by international copyright under the terms of the Common 
wealth Copyright Act (1968). 
Copyright extends to all written material, photographs, drawings, circuit 
diagrams and printed circuit boards reproduced in our various publications. 
Although any form of reproduction is technically a breach of copyright, in 
practice we are not concerned about private individuals constructing one 
or more projects for their own private use, nor by pop groups (for example) 
constructing one or more items for use in connection with their 
performances. 
Commercial organisations should note however that no project or part 
project described in Electronics Today International or associated publica 
tions may be offered for sale, or sold, in substantially or fully assembled 
form, unless a licence has been specifically obtained so to do from the 
publishers, Modern Magazines (Holdings) Ltd or from the copyright holders. 

M R Sonar  13 
M R Transformers  35 
Aero Electronics  8 
Agfa 
Akai 

119 
 24 

Amateur Comm. Advance  57 
Ampec Eng  54 
Applied Technology  30,44,45 
Audio Engineers  80 
Auriema  60-61, 83 
Automation Statham  9 
Autotronics  108 
Bail Electronics  23 
Cadenza  12 
Cashmore Sound   
Chan Merchandising  57 
Cirtec  34 
Convoy  23,92,109 
Danish Hi-Fi  90,91 
Dick Smith  10,34,36-37,84 
Diggerman  54 
Dynamic Imports  12 
Eva Aust  107 
Electrocraft  112 
Electronic Agencies  103 
Electronic Concepts  19 
Electronic Disposals  102 
Electronic Enth.Emporium  72,73 
Emac  113 
Emona  6 
Ferguson Transformers  31,42 
Golden Rule  107 
Haco  2,82 
Harman  58.59 
Hi-Fi Hut  35 
Hudson Bay  34 
Instant Component Service  74 
mt. Correa. Schools  89 
Int. Electronics Unlimited  116 
Jacoby Mitchell  113 
Jaycar  106 
Kent Hi-Fl  4 
Leroya  46 
Leroya-Stanton  98 
Logan Brae  113 
M.S. Components  14,15 
Metropolitan Radio service  16 
Nebula  105 
ParamountiAppollo  43 
Philips  78,79,81,82 
Pioneer  120 
Protector Alarm System  105 
Radio Despatch  23 
Roland Corp  54.55 
Ron Chapman  12 
Royston  11 
Sabtronics  213,29 
Sideband  104 
Star Delta    108 
Sun Electric   112 
Sweden Internanonal  57 
Technicraft    106 
Techniparts   114 
Vicom    108 
Video Hi-Fi    106 
Warburton Frank'  114 
Watson Victor  25,83,99 
World Record Club  102 

A MODERN MAGAZINES PUBLICATION 
Publisher 
Managing Director 
Secretary 
Marketing services Manager 
Subscriptions & Circulation 
Manager 
ADVERTISING 
Sydney:  Bob Taylor (Advertising Manager) 

Geoff  Petschier  (NS W  Manager) 
15  Boundary  St.,  Rushcutters Bay,  2011. 
Tel 33-4282. Telex AA27243 (MOD MAGS) 
Melbourne: Tom Bray, Poppy Davis, Suite 24, 
553 St. Kilda Rd, Melbourne. Tel 51-9836 
Brisbane:  David  Wood,  11-14  Buchanan 
St, West End. Brisbane. Tel 44-3485 
Adelaide: Ad Media Group, 68 North Terrace, 
Kent Town 5067. 42-4858. 
Perth: Aubrey Barker, 
38 Mounts Bay Rd. Tel 22-3184 
Tokyo: Genzo Uchida, Bancho Media Service, 
15 Sanyeicho, shintuku-Ku, Tokyo 160. 
London:  Electronics  Today  International, 
25-27 Oxford Street, London WI R 2NT. Tel 
(01) 434 1781/2. 

PRODUCTION 
Production Manager 
Art Director 
Artist 

Acoustical Consultants 
Louis A. Challis & Associates 

Project Design 
Nebula Electronics 

Electronics Today International Is published 
by  Modern  Magazines  (Holdings)  Ltd,  15 
Boundary St, Rushcutters Bay, NS W 2011. 
It is printed (in 1976) by Wilke & Co. Browns 
Road,  Clayton,  Vic  and  distributed  by 
Australian Consolidated Press. 
*Recom mended price only. Copyright. 

Collyn Rivers 
Arnold Quick 

Charles 0.Leary 
Alex Macleod 

John Oxenford 

Bob lizard 
Ji m Hattersley 
Maree Stanley 



2SUPER 

IFERRODYNAMIC 

Sound safe. 
411111111mhammumme  

Agfa Super Ferro Dynamic — the sound safe — will record and store your music safe in 
sound, ready for when you want it. And we mean all the music. 
The outstanding performance of Agfa SFD is achieved through the use of a particular form 
of ferric oxide particle that is uniform in shape and size. The second factor is an Agfa 
technique that enables more particles to be deposited per sq. mm of tape, with each 
particle separated and in line to eliminate cross-over interference. 

The advanced technology of the Super 
Ferro Dynamic tape results in five big 
improvements: 
1. Reduced background noise. 
2. Better maximum output level. 
3. Improved dynamic range. 
4. Improved high frequency output level. 
5. Reduced harmonic distortion. 

*Registered 
trademark of 
AGFA-GEVAERT 
Antwerp/ 
Leverkusen. 

In addition, Agfa SFD cassettes featurc 
a special mechanism for improved 
running properties. 
Agfa Super Fero Dynamic — the 
sound safe you can bank on for 
outstanding performance. 

AGFA-GEVAERT FOR STILL AND MOVIE CAMERAS. PROJECTORS. FLASHGUNS. COLOUR FILM FOR SLIDES, PRINTS AND MOVIES. MAGNETIC TAPES. 
8308C 



Musical 
survival pack. 
You want good high fidelity sound 
reproduction. But, you don't want 
to expend all your time and energy 
(not to mention your bankroll) on 
mixing and matching individual audio 
components. Well. Pioneer has done 
it again. 
For those who want great stereo 
listening without getting lost in an 
electronic jungle, we are pleased to 
introduce our MS-6500 stereo system. 
Everything you need to play anything 
you want. All in one beautifully 
designed package. 
At the heart of the MS-6500 is an 
outstanding AM/FM stereo receiver. 
In the amplifier, continuous power 
output is 18 watts per channel (RMS). 

More than enough to fill your listening 
room with great sound. In the tuner, 
FM sens tivity is a oowerful 1.90/ 
and the S/N ratio is a hushed 73dB 
(mono). Stable reception is virtually 
guaranteed by the oresence of 
advanced PLL circuitry. 
Playing your records is easy. The full 
size turntable featu -es a sensitive 
tone arm with cartridge plus the 
added convenience of auto-cut 
and return. 
Multi-source enjoyment is always 
available with the built-in cassette 
deck. All controls are user-oriented 
and the auto-stop mechanism offers 
protection for both tape and deck. 

MS-6500 includes a pair of balanced 
three-speaker, three-way systems. 
Full rich bass from the big 20cm 
(8 inch) woofers is enhanced by the 
solid bass-reflex cabinets. 
Pioneer's new MS-6500 stereo 
system. Just plug it in. turn it on and 
save your time for enjoying truly 
great sound. 

Pioneer Electronics Australia Pty. Ltd., 
178-184 Boundary Road, Braeside, 
Victoria 3195, Phone: 90-9011, 
Sydney 93-0246. Brisbane 52-8231, 
Adelaide 433379, Perth 76-7776 

OPIONEER 
To make things complete, the, , leads the world itl sound. 


