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The Ultimate Performance. 

The new Special 
Performance Series 
Components from Pioneer. 

The sum of these components is probably the 
most technologically advanced sound reproduction 
system available from any one of the world's 
manufacturers. 

A-70 Amplifier. 120 watts per channel. Dynamic Power 
Non -Switching Amplifier, featuring DC - Servo high -gain 
phono equalizer, Line Straight switch and L.E.D. peak 
power indicators. 

F-90 Tuner. Digital Direct Decoder Tuner featuring 
Quartz - PLL Digital Synthesized Tuning, 8FM/8AM station 
presets, I.F. Bandwidth selector and Record Level 
Check switch. 

CT -90R Cassette Deck. Three head auto reverse record 
and play cassette deck, featuring Pioneer's own Ribbon 
Sendust heads and the computer aided convenience of 
Music Search, Blank Search, Index Scan, Blank Skip and 
Reverse, Music Repeat and Real Time Counter; auto B.L.E. 

PL -570 Turntable. A fully automatic DirectDrive 
Turntable, featuring Quartz-PLL coreless DC - Servo Hall 
Motor with Stable Hanging Rotor, low mass straight 
P.G. tone arm with Dynamic Resonance Absorber, 
and automatic operations of record detection/selection 
and repeat. 

SG -540 Graphic Equalizer. Seven band graphic equalizer, 
featuring L.E.D. - lit slide controls, equalizer 
recording and tape monitor switch. 
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r If there's anything more you'd like \\ 
to know about Pioneer's amazing 
Performance Series Components,please mail 
this coupon to 'Performance Components 
Brochure', Pioneer Electronics Australia Pty. Ltd., 
P.O. Box 295, Mordialloc. 3195. 

Name 

° 

Address 

State Postcode 
I'd like to know more about Pioneer's L Performance Series Components. 

Product specifications subject to change without notice. 

PIO 029 Li 

Leads the world in sound. 

Pioneer Electronics Australia Pty. Ltd. (Incorp. in Victoria), 178,184 Boundary Rd., Braeside 3195. Telephone: (03) 580 9911. Branches In all States. 
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AFTER'STOCKTAKE SALE - BE QUICK AND YOU WILL REAP THE BARGAINS 

%THE PRINTER PEOPLE' SPECIALS 

NEW CP-80 PRINTER 
SPECIFICATIONS 
Functional Specifications 
Printing method - Serial impact dot matrix 
Printing format - Alpha -numeric - 7 a 8 in 8x 9 dot matrix held Semi -graphic (character graphic) - 7 a 8 dot matrix Bet image graphic - Vertical 8 dots parallel. 

horizontal, 640 dots serial/line 
Character size - 2.1 mm (0.083")-W x 2.4mm (0.091-H/7 x 

8 dot matrix 
Character set - 228 ASCII characters; Normal and italic 

alpha -numeric fonts, Symbols and semi -graphics 
Printing speed - 80 CPS, 640 dots/line per second 
Line feed time - Approximately 200 msec at 4.23mm 

(1/6") line teed. 
Printing direction - Normal - Bidirectional, logic 

seeking. Superscript and bit image graphics - 
Unidirectional, left to right 

Dot graphics intensity - Normal - 640 dots/t 90.5mm 
(7.5") line horizontal. Compressed characters - 1280 
dots/t90mm (7.5") tine horizontal 
Line spacing - Normal - 423mm t/6"). 
Programmable in increments of 0.35mm (1/72") and 
0.118mm (1/2161 

Columns/line - Normal size - 80 columns. Double width - 40 columns. Compressed print - 142 columns. 
Compressed/double width - 71 columns, 
The aboyes can be mixed in a line. 

Paper leed - Adjustable sprocket feed and friction leed. 
Paper type - Fanfold. Single sheet. Thickness - 0.05mm 

(0.002") to 0.25mm (0.01"). Paper width - 101.6mm 
(4') to 254mm (10'). 

Number of copies - Original plus 3 copies by normal 
thickness paper. 

Merse.iral SF.r,hrenen 
Ribbon - Cartridge ribbon (exclusive use). black 
MTBF - 5 million lines (excluding print head life) 
Print head the - Approximately 30 million characters 

(replaceable). 
Dimensions - 377mm (14,81 -W x 295mm (11.6") -D x 

125mm (4.9"1-H encl. sprocket cover. 
Parallel CP80 $495 plus tax Serial CP80 $595 plus tax 

MPI DISC DRIVES 
to suit Tandy & System 80 computers) 
with Box & Power supplies 

I DRIVE 2 DRIVES 
B 51 $265 + tax $525 + tax 
B 52 $395 + tax $625 + tax 
B 91 $470 + tax P.OA. 
B 92 $560 + tax P.OA. 

t 

STAR PRINTER 
SPECIFICATIONS 
Printing system - Impact doi matrix 
Interface - Centronics standardized parallel interface (TEL 

Icyell huili in printer 
Matrix - Character mode: 9 x 7 matrix. Graphic mode: 

6 x 6 matrix 
Printing direction - Character mode: Bi-directional printing 

with logical seeking function. Graphic male: Uni- 
directional printing from left io right 

80/96/131Number of characters per line -8I31 (40/48/66 for 
double -width characters) 

Printing speed - 80 characters sec 
Character set - JIS 160 codes/ASCII 96 codes + Inter- 

national character codes fvl graphics patiernrns 
Character size - 2.0 (W) s 2.6(11) in mm in case of 80 

columns/line 
Character space - 2.54mm (I/Ill inch) in case of 8e 

columns/line 
Line space - 1/6. I/8 or 1/12 inch 
Paper feed system - Friction type: Friction feed. Tractor 

type: Variable sprocket feed or friction feed 
Line feed speed - 7.5 lines/see al I/x spacing. to lines/ 

Sec at I/8 inch spacing 
Buffer capacity - 2K bytes 
Other important functions - Form feed. Diagnostic printing. 

No -paper detection. Buzzer 

$495 plus tax Serial $595 plus tax 

DISCOUNT DISKETTES 
WELL KNOWN BRAND 
12 MONTH WARRANTY 

(CONTROL DATA) 
5% SOFT SECTORED 
-S-Side Double Density 
-D-Side Double Density 

8" SOFT SECTORED 
--S-Sided Single Density 
-D-Sided Double Density 

$30.00/10 
$47.50/10 

$32.00/10 
$49.00/10 

ALL PRICES PLUS 20% 
SALES TAX 

CHECK THE PRICES THIS MONTH ONLY 
THE MITSUBISHI RANGE OF DISK DRIVES 
M2896-63 
Slimline 8" Disk Drive, Double Sided, Double Density, No AC Power Required, 3ms 
track to track, 1.5 mbytes unformatted, 77 track/side, 109 bit soft error rate. 

$515 + tax Box & Power Supply to Suit S95 + tax 
M2894 5 or more S450 + tax 
Standard size 8" drive, Double Sided, Double Density, 3ms track to track access, 1.6 
mbytes unformatted, 77 track/side, 108 bit soft error rate. 

$515 + tax Box & Power Supply S95 + tax 
M4854 
Slimline 5%" disk drive, Double Sided, Double Density, 96 track/inch, 9621 bits/inch, 
1.6 mbytes unformatted, 3ms track to track access, 77 track/side. 

M4853 
$395 + tax Box & Power Supply S65 + tax 

Slimline 5''h" disk drive, Double Sided, Double Density, 1 mbyte unformatted, 3ms 
track to track, 80 track/side, 5922 bits/inch, Steel band drive system. 

$375 + tax Box & Power Supply S65 + tax 

G'1 
GNNO1. 

PNO 

48 -- 50 A'BECKETT STREET, MELBOURNE 3001. Telephone: (03) 347 9251 
425 HIGH STREET, NORTHCOTE, VICTORIA 3070. Telephone: (03) 489 7099 

MAIL ORDERS TO P.O. BOX 235 NORTHCOTE 3070. P&P MINIMUM $3.00 

ALL VERBATIM DISCS 20% OFF 
LISTED PRICE THIS MONTH 

VERBATIM DISCS Per Box 
5 YEAR DATALIFE GUARANTEE of 10 
M0525.01 Single Sided, Double Density 
M D525.10 SSDD 10 Sectors 40 Tracks . . 45.00 
MD525 16 SSDD 16 Sectors 40 Tracks . 45.10 
M D550.01 Double Sided, Double Density . 47.50 
MD55001 DSDD 10 Sectors 40 Tracks. . . 49.50 
MD550-16 °SOD 16 Sectors 40 Tracks . . 49.50 
M D55701 SSDD Solt Sect 80 Tracks... . 49.50 
MD577.10 SSDD 10 Sectors 80 Tracks . . . 57.00 
MD577.16 SSOD 16 Sectors 80 Tracks . . 57.00 
MD55701 DSOO Solt Sect 80 Tracks. . . 59.00 
M D557.16 DSDD 16 Sectors 80 Tracks 59 00 

8" VERBATIM 
FD32.I000 Single Sided, Single Density 45.00 
F0328000 Single Sided, Double Density . 54.00 
F032-9000 SSDD Critically Ceridied 51.00 
F034.1000 Single Sided, Single Density 45.00 
F034.8000 Single Sided, Double Density 51.00 
F0104008 Double Sided, Single Density ..... 59.00 
F010-4015 Double Sided, Single Density 59.00 
F0104026 Double Sided, Single Density 59.00 
F F32-2000 SD FLIPPY FLOPPY.. ... .. 62.00 
FF34.2000 SD FLIPPY FLOPPY. 62.00 
00324000 Double Sided, Double Density . 54.00 
00344001 Double Sided, Double Density . . 49.00 
003440(18 Double Sided, Double Density .. . . 51.00 
DO34 4015 Double Sided, Double Density 53.00 
00344026 Double Sided, Double Density . . 55.00 

ALL PRICES PLUS 20% SALES TAX 
WE WILL NOT BE BEATEN ON DISC PRIES 

CP[niil SYSTEG ]S G 
20 

Twin 8" \S V1E 
4MHz Double Density 
Big Board (2) $2950.00 + tax 
Twin 5" Drives 
4MHz Double Density 
Big Board (2) $1950.00 + tax 

HARD DISC DRIVES 
ARE HERE! 

5 Megabyte $1000 + tax 
10 Megabyte $1250+tax 
Controller to suit $450 + tax 
Box and Power Supply $225 + tax 

BIG BOARD (1) NEWS 
Double Density add on. 

$195 + tax (incl. Software & 
Hardware) 

Hard Disc Interface $195+tax 

PROWRITER PRINTERS 
Tax Exrmrl Tax Paid 

NS I I11' 1775 S895 
NiI(IS S9911 11095 
155O0' S1025 S1195 
15505 11125 51295 
i'101 117(1)) S2(95 
I'ItIS SI85(1 52195 

TERMINALS 
Come in and sec them working 

I-5 5995 + tax 
6-24 S850 + tax 

24-99 17511 + lax 
lis) + S695 + tax 

RITRONICS WHOLESALE PTY LTD 
Plc 

qxp F 1.7c 
Tq ? 

0(49,1,1,,762,7 

Ric 
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COMMENT 
IT SEEMS the age of the 'personal robot' is virtuaily upon 
us. It was but five scant years ago that the 'personal compu- 
ter' made íts debut - and just look what happened! It's now 
a multi -billion dollar industry On a worldwide scale. What 
the ultimate social and industrial effects of the computer 
'boom' will be, we are yet to see. The implications for us with 
a similar boom in robotics are difficult to contemplate. 

But, just as the personal computer is now well and truly a 
fact of everyday life, robots - at all sorts of levels, right 
down to the personal robot - seem set to develop along 
parallel lines. With personal computers it has already 
reached the stage where they are made and marketed virtu- 
ally as 'toys'. 

Industrial robots have long been with us, and their rate of 
increase and application proceeds apace. Tertiary insti- 
tutes in this country are turning their attention more and 
more to the subject, and at least one has set up a department 
of robotics. 

Just as personal computers advanced the march of com- 
puters into everyday life, so personal robots are being intro- 
duced to do the same job. The number of US companies 
making and marketing personal robots a year or so ago 
could be numbered on one hand. It seems there are now five 
or six times that many - and the growth rate is 
accelerating. 

Will robotics enrich our working environment and ad- 
vance our sophistication, are they job destroyers - or are 
they going to become more "... toys for a bored consumer 
society"? 

The next 12-24 months will tell. 

Roger Harrison 
Editor 

o. 

t.. 

FET COOKBOOK 
Another 32 -page cookbook Chock full 
of data and circuits on VFETs, 
MOSFETs, JFETs and BiMOS and 
BiFET op -amps. Not to be missed) 

VIDEO DISTRIBUTION 
AMPLIFIER 
This simple -to -build, low-cost project 
allows you to drive up to five video 
monitors etc from the output of one 
VCR. Great for monitoring while dub- 
bing from VCR to VCR or for driving 
multiple monitofs for an audio-visual 
demonstration, etc. 

20 MHz HANDHELD 
DIGITAL FREQUENCY METER 
This project features a 41/2 -digit liquid 
crystal display and is completely port= 
able as it's battery powered. It counts 
to 20 MHz in four ranges - 2 kHz, 
20 khz, 2 MHz and 20 MHz - and 
features the Intersil ICM7224IPL 
CMOS counter chip. 

NEXT MONTH 

SIX COMPACT DISC 
PLAYERS REVIEWED 
Is digital audio all it's cracked up to be, 
or are the players letting the side 
down? The first full technical review in 
Australia of six top brands shows 
some surprising results! 

1 
RADIO FACSIMILE TO 
COMPUTER DECODER 

Print weather maps on your computer 
using our 'Picture Plucker' decoder 
project. This simple project, similar to 
our popular Radioteletype to compu- 
ter decoder, connects between the 
audio output of a shortwave receiver 
and the 8 -bit pod of a Microbee or 
other computer. 

TECHNICAL INQUIRIES: We can only answer readers' 
technical inquiries by telephone after 4.30 pm Mondays to 
Thursdays. The technical inquiry number is (02) 662-4267. 
Technical inquiries by mail must be accompanied by a 
stamped, self-addressed envelope. There is no charge. We 
can only answer queries relating to projects and articles as 
published. We cannot advise on modifications, other than 
errata or addenda.We try to answer letters as soon as 
possible. Difficult questions may take some time to answer. 

SER VICES 
GENERAL INQUIRIES: For all inquiries about back issues, 
photocopies of articles, artwork or submitting articles, call 
(02) 663-9999 or write to: ETI General Inquiries. PO Box 
227, Waterloo, NSW 2017. 

CONTRIBUTIONS: The publisher accepts no responsibility 
for unsolicited manuscripts, illustrations or photographic 
material. 
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Av. contents 300 

R3510 
Av. Contents 50 

R3515 
Av. Contents 100 

INCREDIBLE 
VALUE 

BULK 
PACKS 

ALTRONICS (0' ALTRONICS . ALTRONICS r 344 )NICS 

Phone us your order today - 
o We will deliver to you tomorrow!* 
ce 

á Try us - Phone Order Hotline (09) 328 1599 
All Capital Cities and Suburbs - Country areas allow extra 24 hours. Offer applies to Altronlcs JET SERVICE. 

I 

ALL COMPUTER 

fl .,: 
o_, SELECTED 

. SUPER PRICE 

ys o 

$5 each 
R3501 25W Resistor Pack 

S12 Value 

Greencap Pack 100V 
512 Value 

CERAMIC PACK 50V 
514 Value 

R3520. ELECTROLYTIC PK. PCB TYPE 
Av. Contents 40 514 value 

UK MADE, GOLD PLATED 

D RANGE CONNECTORS 
SAVE 25% ON BULK QUANTITIES! .... -r- 

ea. 10+ 25 + 

P 0880 D89 Male 9 Pin 2.50 2.20 1.95 
P 0881 DB9 Female 9 Pin 2.95 2.70 2.50 
P0885DB9 Backshell 2.85 2.50 2.30 
P 0890 DB15 Male 15 Pin 2.95 2S0 2.29 
P 0891 DB15 Female 15 Pin 3.50 3.00 2.80 
P 0895 DB15 BaCkshell 2.85 2.50 2.30 
P 0900 DB25 Male 25 Pin 4.50 3.95 3.60 
P 0901 D825 Female 25 Pin 4.95 4.50 3.98 
P 0905 DB25 BaCkshell 2.85 2.50 2.30 

ATTN: FND 500 USERS 

THE FND 560 IS HERE 

This Brlllalnt High Intensity 
version of the ever popular 
FND 500 On for pin com- 
patible) is now available from 
us at the same low price. 
tr Exclusive to AltroniCS. 

Ouallty Fairchild brand. 
* TWICE THE BRIGHTNESS OF 

AN FND 500. 

Normally 53.95 

NOW ONLY... $1.95 ea. 

NEW PRODUCT 
10 SEG. RED 

BAR GRAPH MODULE 
ti - 630 - 

of 
-7 l00000ó000o I 

0 -r601.- 

i6.J1 U 11 

4 
Z 0180 $2.50 10 up $2.20 ea. 

LIMIT OF 20 PER CUSTOMER 
UNTIL MORE STOCKS ARRIVE 

1 

-£ 

90 

i 

- f 
i- '- - 

r - 
2S+ 

IMPORT SCOOP 
PROFESSIONAL QUALITY 

SOLDER SUCKERS 

And 
If you 
order this 
month ASK FOR 

NOt to be Compared with Inferior 
"Hobby types". Saves countless 

hours In fault finding and 
repair of Complex PCB'S. 

is SINGLE HANDED OPERATION 
SELF CLEANING PLUNGER 
a LONG LIFE TEFLON TIP 

DOUBLE DIAPHRAGM, 
DUAL 0 -RING SEAL 

-: 225mm x 20mmId) 
50mm STROKE 

POWERFUL 
SUCTION 

A FREE REPLACEMENT 
TIP CAT. 11241 
YOU MUST ASK!! 

T1240.. Only $11.95 
11241. ReplaC. tip. $1.95 \ 

ti 

P 0550 8 Pln 
P 056014 Pin 
P 0565 16 Pin 
P 056718 Pin 
P 0568 20 Pin 
P 0570 24 Pin 
P 0575 40 Pin 

o 

x 
W 
z 

IC SOCKETS >. 
DIL cc 
LW 
PROFILE 

* PROTOTYPE SOLDERLESS BREAD BOARDS 

MINI STRIP 100 HOLES 

P 1000 $1.95 
640 HOLES 

1 
P 1005 $8.50 

640 + 100 HOLES 

P 1007 $10.00 
640 + 200 HOLES 

I I11111111111111111111111I11111111111111111111I 

NON -CORROSIVE 
NICKEL ALLOY CONTACTS 

RELIABLE FOR 
50,000 INSERTIONS 

nnnuuuuunuuuuunuuuunuum 

There's a limit to lust how 
many times you can resolder 
components while proto- 
typing before you either de- 
stroy the component or lift a 
track from the vero. 
These solderless breadboards 
enable circuits to be literally 
thrown together in an inst- 
ant yet ali components re- 
main reusable. 
A necessity in all research 
laboratories to save on expen- 
sive development costs. 

* Standard 0.1 inch spacings. 
a Accepts all LSI'S, semis, 

transistors, diodes, leds 
and passives. 

* 22-30 gauge solid hook up 
wire for interconnections. 

* Boards are "Keyed" to 
enable easy expansion. 

400 + 1280 HOLES 

ACCEPTS UP TO 16 
x 16 pin D.I.I. IC'S 

SCREW 
TERMINALS FOR 

PS CONNECTIONS 

P1012 $26 

.25 .20 .18 
.30 .25 .20 
.30 .25 ..20 
.40 .3 .30 
.50 .45 .40 
.60 .50 .45 
.80 .70 .65 

500 + 1920 HOLES 

ACCEPTS UP TO 24 x 16 pin 
D.I.I. IC's 

METAL BACKING PLATE FOR 
SHIELDING OF SENSITIVE 

CIRCUITRY 

P1015 $38 
P 1009 $12.00 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 83 
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 ALTRONICS ALTRONICS. ALTRONICS ALTRONICS 

NEW 20 WATT 
PROFESSIONAL 

PUBLIC ADDRESS AMPLIF IERm HORN SPEAKERS 
a O WEATHER 

TH MODELSPROOF 

tV 
CN 

UNCONDITIONALLY fTABLL7 44.?yF 
' 

1424 -10).141 g ARaq/{rr 7 . 

td" 

14011 

The AS -20 is a rugged, reliable general pur- 
pose public address amplifier. Designed and 
manufactured In Australia this amp is suit- 
able for use by schools, sporting clubs, func- 
tion centres and In professional Installations 
(paging systems, background music). 
INPUT CONNECTORS MIC ...5 pin DIN 

AUX...RCA 

, j 
Balanced Low 2 mic Input 

* Unbalanced Low 2 mic Input 
Mic muting function (mutes program music 
with PA announcement) 

* 4-16 OHM output a AUX Treble and Bass Controls 
* 100V Balanced line output 
* Full 20 Watts RMS into 8 OHMS 

Short Circuit load protection 
Less than 1% Distortion. 

WHY PAY OVER $200.00 FOR AN INFERIOR UNIT? 

A2000 Amazing Low Price $149.00 

7 BAND GRAPHIC EQUALIZER 
Hi Fidelity sound reproduction is difficult to achieve in the 
acoustic environment known as the car, mechanical and 
road noise combined with large expanses of glass and hol- 
low panels don't provide for the Ideal sound. This powerful 
30W + 30W Stereo equalizer enables electronic actoustic 
Compensation of both resonances and deficiencies In 
quality. The sheer power overcomes all noise problems. 
Features a Led power indicator a Seven frequency bands 
a Front -rear fader. 
Output Power 30W + 30W 
Distortion at 1 kHz 0.5% Max. 
Frequency Response 35 Hz - 25 kHz 
Tone Control 7 control 60 Hz 150 Hz 400 Hz, 

1 kHz, 2.5 kHz, 6 kHz, 12 kHz 
Control Range t 12 dB Min. 
Crosstalk 41 dB Min. 
Power Source (DC 11V - 16 VI 
Dimensions 155W x 45H x 140D 
Well designed Circuitry - easily obtain smooth bass and 
crisp top end. 
Suitable for negative ground vehicles. 

C9132 $49.50 

-grey THE SET 
OF TEN 

SAVE A 
MASSIVE 25% TOP SELLING MOTOROLA BOOKS 

30W + 30W 
STEREO 

our Put 60W13DM/va00MJMK. SSafe beet.. t?aIH¡ 
.P44 .11 . 

ONLY s79'5° IF YOU MISSED OUT LAST TIME, ORDER NOW! 

plus % Roed eILP " hq'treil..11ae 
LATEST EDITIONS JUST ARRIVED 

MOTOROLA CMOS DATA 
B 1105 $11.50 
A Comprefenslve reference 
covering 4000 45x5 CMOS family's 
along with specialty devices SuCh as 
LCD driven. telepndne and general 
Communication functions and In- 
dUstnal COMM 
862 pages essential in an spheres 
of ~she'd,* 

MECL 

CMOS 

,.". 
I /1 - 

MOTOROLA MECL DATA 
B 1100 59.95 
Emmltr Collector Logic IECLI Is 

today s fastest form of digital logic 
Or0Nd[np the most direct way Of 
(Improving system pMorrnance 
Rlt pnvioUFW hard 50 pet 
nnarlyal provides data on tose 10411, 
105 and families, MKL memo,/ 
and PSI CHIPS. 

MOTOROLA OPTO DATA 
B 1118 $8.95 
Haney reference provides data and apoii ation notes on opto 
Counters. Infra red LEDS, Photo transistors and a complete Chapter 
On fibre Optics, a Communications system which is fast gaining 

usage worldwide PERT EDUCATIONAL 

MOTOROLA POWER DATA 
8 1101 $12.95 
Motorola are the undisputed world leader in Power Transistors. 
Renowned for their low cost and ref ability. BOOR Includes a 9 PaW 
Selection guide application notes and Data Sheets for Over 700 

Devices. 989 pages Prbvbusly Over 520.00. 

MOTOROLA MASTER 
SELECTION GUIDE 

8 1104 57.95 
The most useful DOOR ever printed 
Coven OROS KS listed by function. 
LINEAR its listed by function INTER 
FACE ICS listed by function LSI, 
memory Tit ECL Power prOduCts, 
SCR 5, diodes, transistors listed by 
application and ratings RE small 
signal and opto devices listed by 
application and ratings Essential 
Data give for au devices 
TRRRIFK VALOR 

U15rE? 

MOTOROLA 
LINEAR IC'S 

B 1114 59.95 
Popular data manual. At last readily 
available. Appro.. 800 oages, full 
Data Design proceedures and equiv. 
aient listings for 1000 S of devices 
under headings OP AMPS, VOLTAGE 
REGULATORS CONSUMER CIRCUITS 
leg TV AUTOMOTIVE, POWER), NIGH 

FREQUENCY CIRCUITS and SPECIAL. 
PURPOSE CIRCUITS. 

MOTOROLA LINEAR INTERFACE IC'S 
8 1115 $11.50 
Complements the Linear K Manual. Gives data design proceedures 
and equivalent listings for; MEMORY/MICROPROCESSOR SUPPORT, 

LINE DRIVERS/RECEIVERS, TELEPHONY, COMPARATORS, VOLTAGE 

REFERENCE ANO DATA CONVERSION DEVICES, 
Includes conpehensive selector guide. 

MOTOROLA MICROPROCESSOR DATA 
B 1120 514.95 
Over 1200 Pages Covering all aspects of motorolal microprocessor. 
microcomputer and peripheral components, A clearly written 
Manual providing all the data necessary to design and build a 

Wonting Computer system from scratch. 
100's of circuit ~pies, Now charts, Tfltti Tables and 
Programme roBt$Ms. 

MOTOROLA 
MEMORY DATA 

B 1113 $8.95 
An absolute must for the micro. 

processor BUN, This Is the latest 
reprint of Motorola 5 famous 
Memory Data Manual and Intrudes 
all the latest Specifications and 
design application data on TTl RAM. 

TIC PROM, MECL MEMORY, MECL 

RAM, MECL PROM, MOS dynamIC 
RAM, MOS Static RAM NOS EPROM, 
MOS EE PROM and MOS ROM 
Worth many dollars morel 

scn.ornne 771 SCHOTTIKY TTL DATA 
8 1109 $9.95 
Essential reference for the 
enthusiast and engineer alike. De 
signing, building and servicing 
digital circuitry h cif 05.000109 gas 
time. Data for the LS, ALT and FAST 

families along with design COT 
slderatlons and ClrCult character. 
istic are logically presented In tins 
manual, making It Quick and easy tb 
use. 

NOW IN USE WITH 
THE WEST AUSTRALIAN EDUCATION DEPT AND PWD 

30 WATT WITH LINE TRANSFORMER 
Multltap inbuilt line transformer allows taps 
330/30w, 660/15W, 1000/10w, 2000/5W. Universal 
swivel mounting bracket supplied. 
C2033 $69.95 
a or more $67.80 

15 WATT WITH LINE TRANSFORMER 
Multltap Inbuilt line transformer allows Z taps 
660/15W, 1K/10W 2K/5W, 4K/2.5W. Mounting 
bracket clears line TX allowing rear wall mounting. 

C2030 $59.95 
4 or more $56.00 

ROncólO Graphic Equalizer Amplifier 
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NEWS DIGEST 

Judge urges more communication 
by scientists 
Computerists should be learning to communicate with the rest of society, 
according to Mr Justice Kirby, the chairman of the Australian Law Reform 
Commission. 

Addressing the Inter- 
national Conference on Ter- 
tiary Education for the Age of 
Communications, held at the 
Royal Melbourne Institute of 
Technology, Mr Justice Kirby 
said the impact of com- 
puterisation on Australian 
tertiary education was pro- 
ceeding "in isolation and in an 
unco-ordinated fashion." This 
was largely due to insufficient 
communication between dif- 
ferent faculties and depart- 
ments. 

Computers should be thought 
of "as electricity was at the 
beginning of this century - its 
implications for every aspect of 
life will be just as profound." 

He called for computer tech- 
nologists to play an active part 
in opening up dialogue between 
different faculties in Australia's 
tertiary institutions. 

"I hope that the universality 
of communications technology 
will result in an acceptance by 

communications scientists and 
technologists of their obligation 
of dialogue," Mr Justice Kirby 
told the conference. 

"We must break down the 
barriers between the faculties. 
We must remove the walls be- 
tween the departments and the 
schools. 

"The new information and 
communication technology will 
facilitate a return to the universe 
of knowledge. And in doing this, 
it may provide an explosion of 
lateral thinking and 
interdisciplinary creativity, 
muted by more than a century of 
living separately and apart 
under the same roof. 

"In the age of reconciliation, 
let the disciplines be reconciled.' 

Mr Justice Kirby also urged 
provision of adequate funding 
for computing departments to 
meet, in times of `no growth', 
community and market pres- 
sures for computer graduates. 

Pocket pagers display words 
A pocket pager which displays sentences on a small LCD 
screen should be available ín Australia by the end of the 
year. 

NEC already markets an 
advanced, microprocessor -con- 
trolled display pager, which 
comes in low -band R1D3-1B 
and high -band R3D3-IB 
models. This pager, which 
weighs 120 g, can store up to 40 
digital characters, comprising 
numbers and the letters a, b, c 
and d, in its memory. 

However, the new pager, now 
being developed for NEC, will 
have both numerals and the 
complete 26 -letter alphabet. 

On the existing model, the 40 
characters can be screened up to 
20 per message on the LCD 
screen, in the form of telephone 
numbers to be called by the user. 
Up to four separate phone num- 
bers can be stored in the mo 
memory, and the a, b, c and d is 

8 - August1983 ETi 

.1.3 
Li 

NEC 
O PáÉp 

used to code the numbers 
order of importance. 

or ow. 

1 

Invention earns Government grant 
A signal sampling and 
conversion system has 
earned a $3310 grant from 
the Federal Department of 
Science and Technology's 
Assistance to Inventors 
Scheme. 

David Spalding, of Castle Hill 
(NSW), has designed an 
electron -beam system that pro- 
cesses and analyses complex and 

fast electronic signals. 
Announcing the grant, the 

Minister for Science and Tech- 
nology, Mr Barry Jones, said the 
invention could have important 
applications in advanced com- 
puter and communication fields. 

The grant will be used to fund 
the design and manufacture of 
optical photodiode arrays and 
integrated circuits for the sys- 
tem. 

Jobs for the boys 
Basic skills in electronics are being taught to young 
people at Sydney's Strathfield Technical College, as part 
of a Transition Education Programme to assist 
unemployed youth to find work in electronics. 

The Strathfield Technical 
College courses, which are 
geared to the employment needs 
of the 15-19 age group, are full- 
time and run from 12 to 18 
weeks. 

Those participating receive a 
in transition allowance which is 

equivalent to the unemployment 

benefit plus $6 a week, as well as 
travel and health -benefit con- 
cessions, a $30 book allowance 
and a living -away -from -home 
allowance. 

The Transition Education 
Programme is a joint effort by 
the Federal and State Govern- 
ments. 



$10 million up for grabs 
Jendell Consultants, a Sydney -based firm that 
specialises in assisting companies to apply for 
government grants, has revealed that the Federal 
Government's Industrial Research -and -Development 
Incentive Scheme is "flush with funds and looking for 
projects". 

One of the last acts of the 
Fraser Government, unseated in 
March's federal election, was to 
inject $10 million into the 
scheme. However, Jendell Con- 
sultants says thousands of 
manufacurers have missed out 
on grants through ignorance, 
lack of time or an obstructive 
public service. 

The grants are provided by 
the Australian Industrial Re- 
search and Development Incen- 
tive Board to foster the growth 
of Australian industry, new sys- 
tems and technology, and, ulti- 
mately, the export of Australian 
products and technology. 

In theory, any manufacturer 
engaged in research that leads to 
the development of new pro- 
ducts or technology is eligible for 
a grant. 

Funds are available through 
two different types of grant. The 
lower level grant, called a Com- 
mencement Grant, can give 
manufacturers $40,000 per an- 
num, on the basis of 50 cents in 
the dollar, toward their research - 
and -development costs. Com- 
mencement Grants are paid for 
work carried out in the preced- 
ing financial year. Applications 
must be lodged by September 
1983. 

The second type is a Project 
Grant, payable at up to $750,000 
per annum. The rate 
is a minimum of 50 cents in 

the dollar. Applications may 
be made at any time, but 
only expenditure which is in- 
curred after application is eli- 
gible. Grants may be paid before 
the research -and -development 
work is carried out. 

"The time that it takes to 
identify' the area of eligible 
expenditure, draft the appli- 
cation, avoid all the pot holes 
and prepare for the hearing of 
the application can be lengthy," 
Dell Jenner-Hillard, of Jendell 
Consultants, told ETI. 

"To puruse an application 
requires considerable persever- 
ance or an intimate knowledge 
of the Act and the workings of 
the board. 

"For companies that have 
spent, or plan to spend, money 
on research -and -development 
work, now is the time to plan 
applications. Leaving them until 
later can spoil the chances of 
getting much -needed funds. 
Make no mistake, the govern- 
ment has funds available now." 

Generally, Industrial 
Research -and -Development In- 
centive Scheme grants cover 
salaries, plant materials, direct 
labour, contract labour, over- 
heads and technical informa- 
tion. 

For further details, contact 
Jendell Consultants, 194 
Miller Street, North Sydney 
NSW 2060. (02)929-4311. 

Systems battery range enlarged 
Chloride's Exide family of 6 and 12 V RELB batteries for 
use in systems - either under standby duty or for heavy 
cycling - has gained a 4 V, .r 
3 Ah model. 

The lightweight Exide RE4-3 
measures 90 x 33 x 60 mm. The 
3 Ah capacity is at the 20 -hour 
rating. 

The addition makes the RE 
series the most comprehensive 
RELB - recombination elec- 
trolyte lead battery - range 
available in Australia. 

The RE4-3 has no holes, vents 
or screwtops. It does not need 
topping up, and cannot spill, 
seep, gas or corrode. 

For further information, con- 

r*"+C ouuw,p 
e 

\... csako.c, 

1"" 
o. .. 

tact Chloride Batteries Aust- 
ralia, 147-149 Woodpark 
Road, Smithfield NSW 2164. 
(02)604-0522. 

\ I,1 

I 
j0,I 

f 

In 

MITE C 

J:.D UNI 

FIL7ER.Rp\ 
I 

693 A 

Microwave centre chases $200,000 contracts 
Contracts for more than $200,000 are expected to be 
written in the coming year by the Microwave Technology 
Development Centre (MITEC), which was established two 
years ago by the University of Queensland and the 
Federal Department of Science and Technology. 

The aim was to make university expertise available to Australian 
industry for research, design and development work in microwave 
technology. The main efforts of MITEC, up to the present, have 
been concerned with microwave communication systems. for 
civilian, defence and satellite applications. 

The centre's director, Professor Morris Gunn, says he believes 
MITEC will be fully estabished and self-supporting by 1986. To get 
the operation started, the Federal Government had provided an 
initial grant of $700,000 for three years. 

"Progress so far has been most encouraging," Professor Gunn 
said. "We've estabished useful and productive links between 
industry, government and the tertiary sector, and we fully expect 
that these will be maintained and developed." 

The centre, which is based on the University of Queensland's St 
Lucia (Brisbane) campus, has a full-time staff of four professional 
engineers and technicians. 

One of the centre's most notable successes in the past two years 
has been a new shorthaul microwave communications system. 

The system was designed to meet the needs of those requiring 
information transfer within a specified area, such as office to office 
or base to headquarters, and operates by line -of -sight over a 
maximum of 10 kilometres. It has low -power requirements and can 
function on 8 V provided by either conventional energy sources or 
solar power cells. 

AS changes: the buck stops here 
The Energy Authority of New South Wales has warned 
manufacturers and importers that recent amendments to 
the AS 3100 and AS 3300 series of Approval and Test 
Specifications apply to all equipment already on the 
market, as well as new equipment. 

The amendments, issued by 
the Australian Standards As- 
sociation, included limits on the 
allowable direct current flowing 
in the equipment neutral. 

Similar limits were also im- 
posed in specifications AS 3159 
and AS 3250, for electronic 
sound and vision equipment. 

The Energy Authority has 
pointed out that it is the res- 
ponsibility of each individual 
manufacturer or importer of 
articles for sale in Australia to 
ensure that its equipment 
complies with the amended re- 
quirements. 

ETI August 1983 - 9 



, ' A STAR IS BORN 
A star forms because of a local 
dense area in a dust and gas cloud. 
The inner regions of the knot grow 
denser and denser until nuclear 
burning is triggered and a star is 

born. 
At that instant the pattern of the 

dust cloud is disturbed. Material 
that had been falling unimpeded 
towards the centre, under the 
Influence of gravity, now encoun- 
ters a new force. Newly created 
photons, hurrying on their outward 
pilgrimage, bump into the inward - 
migrating dust grains, halting them 
and even reversing their motion. 

Young stars radiate strongly in 
the Infrared because of the dust 
clouds that envelope them. As the 
star evolves it may adjust its weight 
by throwing off some extra material 
in the form of dust, prolonging the 
dust cloud phase. This dust, how- 

, ever, disperses long before the 
stars take on the adolescent re - 

THE INFRARED 
REGION 
Infrared can be thought of as 
radiant heat; it Is the energy radi- 
ated by cool objects. 

When a molecule is hit by an 
atom or electron it emits an infrared 
quantum of radiation; this means 
that the molecule radiates only at 
well-defined wavelengths. The 
specific wavelengths of the spectral 
lines are characteristic for each 
molecule, like a fingerprint, en- 
abling the molecule in space to be 
uniquely identified. 

The width of the lines is a 
measure of turbulent velocities in 
the gas, and their relative 
intensities provide an identification 
of gas densities in space. Tempera- 
ture and chemical information can 
also be learnt. 

The infrared portion of the spec- 

sponsibilities of the 'main se- 
quence'. 

The HII regions are areas in which 
stars may form and usually contain 
young clusters. Astronomers ex- 
pect some infrared signal from 
them as they consist of gas and 
dust in a ratio of about 100:1 by 
weight. 

The large and small Magellanic 
clouds are the two galaxies closest 
to our own. To us they look like two 
fuzzy, cloud -like patches in the 
southern sky. Even though they are 
regions where stars are starling to 
form, astronomers have found that 
they are very empty with no dust or 
gas. The mechanisms of star forma- 
tion are not completely understood. 

Carbon stars are intense sources 
of infrared radiation as they are 
very cool. They are fairly rare and 
rich in carbon and oxygen. They 
have reached a stage in their 
evolution where they are obese 
and, In order to lose some of their 
outer layers, put out soot! 

trum was discovered at the end of 
the eighteenth century by Sir 
William Herschel, opening up the 
electromagnetic spectrum beyond 
the visible region. 

The infrared region lies between 
1.1 urn (1.1 microns) and 1 mm. At 
the long wavelength end of this 150 - 
region the detection techniques of Rocket and 
radio astronomy are more suitable. Satellite 

Ultraviolet and optical astronomy 
deal mainly with stars and nebulae 
whose temperatures equal or ex- 
ceed the surface temperature of the 
sun, about 6000° K. 

Infrared astronomy is most 
powerful in observing sources 
whose temperatures range from 
3° K to 3000° K: Interstellar dust 
clouds and giant dusty galaxies; 
regions in which stars appear to be 
forming; and dying stars en- 
shrouded by dust. 

1 The Cone Nebula is part of an enormous cloud of 

gas and dust. Within and around this cloud are many 

recently formed stars. 
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2 The Kuiper Airborne Observatory is a modified 
version of the Lockheed C -141A military cargo trans- 
port and carries an open -port telescope which detects 
infrared radiation through a hatch in the roof of the 
plane. 

3 The infrared telescope has an aperture of 910 mm 
(36 inch) and during a mission has a pointing stability 
of three seconds of arc. 

4 There is no direct access to the telescope during 
a flight except via its control equipment. The tracking 
system keeps the telescope on target and the 
plane moves around it, controlled by the 
Inertial Navigation System. 

4 KEY 

Most 

Many 

Few 

Altitudes at which astronomical 
observations are possible 

Hitchhiker's guide 
to the infrared 
galaxy Jennie Whyte 

If Galileo had lived long enough to collaborate with Leonardo da 
Vinci, no doubt they would have invented the airborne 
observatory. However, the task was largely left to the efforts of 
a United States astronomer, Gerard P. Kuiper, who pioneered 
airborne observations in the 1960s, for whom the latest NASA - 
run airborne observatory is named. This is the story of its recent 
Australian expedition. 

ONE CLEAR, COLD NIGHT, 13 km over 
South -East Australia, I met Lupis, the 
Chaemeleon and the Coalsack amid the 
roar of four jet engines and the chit-chat of 
their long-time familiars. 

These three 'characters' are not some 
jet -age hitchhikers who stole aboard a 
transport, but celestial objects being inves- 
tigated by a group of astronomers from 
here and half the world away. 

I was a passenger, for eight hours, on the 
Gerard P. Kuiper Airborne Observatory 
(KAO), an astronomical research facility 
operated by the National Aeronautics and 
Space Administration's Ames Research 
Centre. 

On board is an open -port infrared 
telescope which has an aperture with a 
diameter of 910 mm (36 inches). With its 
associated control and computer equip- 
ment it permits scientists to precisely 
measure the infrared (heat) radiation from 
planets, stars and galaxies. 

Studying the infrared radiation from 
celestial objects has given astronomers a 
great deal of new information about how 
stars are formed out of gas and dust clouds 
in space, and how stars decay in their old 
age. 

The flying telescope was recently in 
Australia for seven weeks of astronomy 
research. It was based at the Royal 
Australian Air Force base at Richmond, 
New South Wales, operating under the 
joint auspices of the Australian Depart- 
ment of Science and Technology and 
NASA. 

Two Australian and seven American 
astronomers, with their respective research 
teams, were involved in the programme in 
May and June. 

The KAO made 12 research flights over 
Australia, logging about 70 hours of flying 
time. However, the results won't be known 
for at least six months as it will take that 
long to process all the. information. 

This was the second working trip to 
Australia for the NASA facility. During its 
first trip, in March 1977, on a flight out of 
Perth, the astronomers on board the KAO 
made the unexpected discovery that there 
are at least five rings around Uranus, the 

seventh planet from the sun in our solar 
system. 

Kuiper Airborne Observatory 
The KAO is a highly modified version of 
the Lockheed C -141A military cargo trans- 
port. The fuselage is 44 metres (145 feet) 
long, the wingspan is 50 metres (160 feet) 
and the total take off weight is about 150 
tonnes. The plane is packed full of 
electronic equipment which, with the 
telescope, takes up most of the room. 

The telescope is stabilised by a system 
that includes four vibration isolators, an 
air bearing, three gyros and a video star 
tracker. The pointing stability of the 
telescope during a mission is three seconds 
of arc (about 0.001°). 

Since the first flights with the KAO early 
in 1974, more than 370 research missions 
have been flown. Now it is making about 80 
research flights a year. 

Each year, about 20 different exper- 
imental teams from various universities or 
research agencies use the facility to con- 
duct research in infrared astronomy. Each 
experiment may require two to six research 
flights to collect all the information. 

There are usually at least 12 people on 
board during a research flight: the flight 
crew (pilot, co-pilot and flight engineer), 
five observatory staff members, three or 
more members of the experiment team and 
a meteorologist. 

The KAO flies at altitudes of 12 to 
13.5 km (39 000 to 45 000 feet); it is then 
above 99 percent of the obscuring water 
vapour in the atmosphere. In winter these 
altitudes are in the lower part of the 
stratosphere at mid and high latitudes. 

Most of the infrared radiation from 
celestial objects cannot be observed at the 
earth's surface because it is absorbed by 
the atmosphere, particularly water vapour. 
This is why astronomers must take their 
equipment above the lowest 12 km of air. 

Understanding astrophysical phenom- 
ena often requires an astronomer to obtain 
data at several different wavelengths, so 
the KAO and other observatories work in 
with each other, sharing information. 
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1 An inside view of the KAO shows 
a section of the vast array of 
electronic equipment used by the 
scientists. 

2 Cutaway view of the above. 

3The original flight plan was al- 
tered during the latter part of the 
flight to increase the observation 
time of the source known as W33A. 

3 
KEY 

Flight plan 

Flight path 

DETECTION 
TECHNiQUES 

matic detector for Infrared radi- 
ation. 

telescope back and forth in front of 
the detector. 

all the spectrometers and photo- 
meters to 1.2° K. (Man, that's cold!) 

The pioneer infrared astronomers In general, any optical telescope Chopping is used because it is The photometers measure the 
detected radiation from celestial which relies entirely on reflecting much easier to stably amplify an total brightness without going Into 
bodies with a thermopile which is no surfaces can be used for infrared alternating than a direct current spectral resolution. They consist of 
more than a number of thermo- photometry. As water vapour is the and considers the fact that the a doped germanium bolometer de - 
couple junctions united in one cell. main cause of the atmosphere's response of the detector may vary if Lector which measures tempera - 

An early discovery showed that 
the moon was covered, not with 

absorption and thermal radiation, 
telescopes at high -altitude sites in 

the incident flux does not change. 
Chopping also provides the necess- 

tures in the range of 10° K to 
200° K. 

rocks, but with fine powdery dust. very dry climates are usually the ary discrimination against a bright These photometers are 
At the time It was a controversial best for infrared work. Cassegrain sky. effectively a thermometer which 
finding but it demonstrated that focus is usually selected because of The portion of an infrared astron- absorbs infrared radiation, causing 
infrared astronomy was a powerful its convenience. omer's equipment which is at- the temperature of the element to 
tool. All infrared photometry uses a tached to the telescope comprises rise. The electrical resistance 

These astronomers didn't know procedure known as chopping. Two two basic items: a photometer and changes with temperature and the 
anything about the spectrum be- neighbouring patches of sky a Dewar. sensitivity is 10-15 watts in one 
yond 10 um. Based on the ground, 
their detectors couldn't penetrate 

(beams) are presented alternately 
to the detector and their difference 

The photometer contains the 
chopping mechanism and the eye 

second of integration time. Filters 
are used to determine the wave - 

the atmospheric layer which is taken electronically by synchron- pieces. It is bolted onto the mount- length. 
effectively blocks the radiation from ous rectification. The frequency of ing plate of the telescope immedi- Spectrometers are capable of 
penetrating to ground level. And 
that's not the only problem intro- 

chopping between the two beams is 
chosen to suit the response time of 

ately behind the primary mirror, 
and light enters directly from the 

better sensitivities than photo - 
meters, using the same detector. 

duced by the atmosphere; the sky the detector and may be anywhere secondary. 5 X 10-" watts per second sensi- 
emits strongly in the Infrared and is between about one and 1000 Hz. The Dewar contains liquid helium tivity can be achieved by directly 
particularly intense In the 10 um The chopping frequency of the which cools all the instruments to converting the infrared radiation to 
band. So astronomers have to be telescope on board the KAO is 4.2° K. The Dewar is fitted with a electrical current. 
able to discriminate the radiation of 42 Hz. The chopping component is small transparent window which A spectrometer comprises a 
a star from that of the sky. the Cassegrain secondary mirror can withstand the vacuum behind it broadband detector preceded by a 

The first 20 urn observation was which is tilted back and forth. and through which the detector narrow band filter. The spectral 
of the sun in 1942. There was a Introducing a wobbling secondary 'sees'. lines at specific wavelengths allow 
breakthrough in 1947 when Golay into the light path has the effect of On -board the KAO, a pumped identification of atoms and mol - 
published details of a subtle pneu- moving the focal plane of the liquid helium Dewar system cools ecules. 

12 - August 1983 ETI 



For example, several ground -based radio 
astronomers use the KAO to get data at the 
shorter wavelengths in the submillimeter 
region; others use both the KAO and the 
joint NASA/UK International Ultraviolet 
Explorer (IUE) satellite to obtain relevant 
data. Many astronomers complement their 
airborne work with an observing pro- 
gramme at the NASA Infrared Telescope 
Facility (IRTF) on Mauna Kea in Hawaii. 

Flying high 
Having heard about the plane and its 
mission I wanted to find out more about 
the research that had been planned for the 
Southern Hemisphere. So when Roger and 
I were asked if we would like to 'hitch a 
ride' on a flight one night we jumped at the 
opportunity. 

We arrived at the RAAF base at 
Richmond at 5.30 pm, in time to meet the 
crew and scientists, hear a briefing on the 
flight and be fitted with oxygen masks. 

This converted military cargo transport 
plane is not your typical comfortable 
passenger airliner with stewardesses to 
explain what to do, in the case of an 
emergency, when an oxygen mask drops 
down to dangle ín front of your face. 

They had a bit of trouble getting an 
oxygen mask to fit me as they don't usually 
have to cope with the shape of a woman's 
face; the masks are cumbersome contrap- 
tions which must fit tightly with a seal 
around the mouth and nose, otherwise the 
oxygen can escape. But eventually it was 
sorted out to everyone's satisfaction. 

We boarded the plane at 6.20 pm. Roger 
and I were allocated seats at the back of the 
plane, behind the air compressors and 
radiometer control equipment; on this 
plane the scientific equipment has the 
priority. Our oxygen masks were attached 
to the gas supply lines and we were given a 
headset each and shown how to use it. 

The headset has two functions: Fitting 
snugly over the ears it keeps out most of 
the engine noise - if you took the headset 
off it was almost impossible to hear anyone 
speak; it also allows you to hear conver- 
sations, when you are plugged into one of 
the communication lines, and talk back 
through the microphone which is just in 
front of your mouth. But you must 
remember that the microphone must be 
moved out of the way when putting your 
sandwich into your mouth; sprouts hang- 
ing off the microphone are very unbecom- 
ing. 

The idea is that you keep the headset on 
all the time. Once the plane is airborne you 
can walk around, plugging into the nearest 
available communication line. One channel 
was strictly for the astronomers to talk on; 
listening in was interesting but you 
couldn't ask questions. However, the in- 
strument panel in front of each scientist 
had the facility to switch to a private 
channel so it was possible to talk individu- 
ally to some of them. 

Take off was at 7.06 pm with 18 people 
on board. We headed in a north easterly 
direction over the ocean. As soon as I saw 
the scientists out of their seats, setting up 
their equipment, I moved closer to the 
action where I could see what was happen- 
ing on the instrument panel monitors. 

A little toy koala bear was tied to one of 

the control panels; a mascot they had 
acquired on their first flight to Australia. 

We climbed to an altitude of 13 km 
(41 500 feet) and stayed at that height for 
the entire flight. I had dressed warmly, 
prepared for a cold night, but I still found 
it pretty cool underfoot as I walked around 
on the metal floor. What could you expect 
when the temperature outside the plane 
was -25°C? 

I was a bit disappointed that I couldn't 
see the stars very well. At that height, away 
from the city lights, I had thought that the 
stars would be brilliant, sparkling against a 

clear, dark sky. 
The problem was to find a window to 

observe them, the entire plane being 
geared up for infrared observations 
through the telescope. There were two 
small windows but they were behind the 
wings with their flashing lights. 

The only other windows were around the 
cockpit; so I spent quite a bit of time 
crammed into a corner of the cockpit, 
peering out the window, trying to recognise 
different constellations. 

This was one time when I wished that 
the moon hadn't been there, in all its 
shining glory. It was almost full, a beautiful 
sight; reflecting off the clouds below, it lit 
up the sky. And the stars faded away. 

We had been heading in a north-easterly 
direction, over the ocean for the first part 
of the flight. Then about an hour after take 
off, on the third leg of the flight, the 
telescope was locked on to Saturn, which 
appeared on the instrument panel tele- 
vision monitors as a solid ball of light. 

Saturn is used as a calibration source. Its 
temperature can be calculated fairly easily 
and is well known. Accurate information 
has been obtained from satellites flying 
close to this planet. By checking the known 
temperature against the reading obtained 
by the infrared telescope, the astronomers 
are able to calculate the accuracy of their 
equipment. This calibration is done twice 
on each flight. 

Mars is also a good calibration source, so 
all is not lost if Saturn isn't up. The 
telescope was locked on to Saturn for 15 

minutes and then the flight path was 
altered for a more southerly direction. 

The flight plan had been carefully 
worked out before the KAO left the 
ground, the path based on the stars the 
astronomers wanted to investigate. The 
ground speed of the plane was calculated, 
varying on each leg to give the scientists 
optimum time for their observations. 

By this time I had been given a seat at 
the main telescope control console, be- 
tween the mission director and the tele- 
scope operator. There I had a good view of 
the monitors displaying the scene through 
the acquisition camera and the tracking 
camera. But to the uninitiated the sight 
wasn't particularly earth -shattering; just 
different patterns of white blobs on the 
screen. Not something to keep one fasci- 
nated for hours. 

The acquisition camera has a zoom lens. 
It enables one to- look at a fairly large 
fraction of the sky, then zoom in to look at 
the small region of interest. 

The scientist operating these cameras 

must have an extremely good knowledge of 

the stars and galaxies and their relative 
positions. This person is responsible for 

locking the telescope on to the source that 
the astronomers want to investigate. Once 

the acquisition camera has pin -pointed the 
area the tracking camera is brought into 
action. 

The tracking camera is on an offset 
guider, attached underneath the telescope 
and just below the instruments, such as the 
photometers. The light coming through the 
telescope is picked up by the tracking 
camera. A guide star is selected and, using 

the light from that star, the telescope is 

locked on to the auto -guider system. If 
turbulence causes the plane to deviate 
slightly off course the tracking system will 

maintain the telescope on target and adjust 
the attitude of the aircraft via the Inertial 
Navigation System (INS). 

Heading in a southerly direction on the 
fourth leg of the flight, the telescope was 
locked on to Lupis for one hour. Lupis is a 
young star and the astronomers had 
expected to find copious amounts of 
radiation coming from the cool dust; but 
they didn't find any, according to Dr A. 

Hyland, an Australian astronomer at the 
Mount Stromlo and Siding Springs 
Observatories and one of the principal 
investigators on the KAO's Australian 
expedition. "Perhaps this means that our 
ideas of how stars form in dust have to be 
revised", Dr Hyland said. 

At 9.20 pm the course of the plane was 
changed slightly, to' more of a south- 
westerly direction, still way out over the 
ocean, south-east of Australia. The astron- 
omers were investigating a region known 
by the code -name RCW 108; an obscured 
region of ionised hydrogen. It was actually 
found only two weeks earlier by the 
Infrared Astronomical Satellite (IRAS). 

The astronomers were trying to map this 
region in an effort to determine its 
structure and find out more about the 
dense cloud of dust. Their work will be 
followed up with ground -based operations, 
perhaps using the Anglo -Australian Ob- 
servatory telescope at Sídíng Springs ín 
north-west NSW. 

Just after 10 pm the KAO made a 

90 -degree turn on a course which took it 
over the north-east tip of Tasmania, 
heading towards Western Australia. For 
the next 100 minutes the telescope was 
pointed at Chaemeleon 53083, a nearby 
dark cloud region of star formation irl our 
galaxy. It is approximately 450 light years 
away which is close, in astronomical terms. 

The purpose of the investigation was to 
find out how the small, low mass stars 
being formed in the region are heating the 
thick dust out of which they are formed. 
When the dust is heated by the stars, to a 

temperature of less than 100° K, it re - 
emits radiation. The astronomers were 
measuring the energy that was emitted, at 
wavelengths of 50 um and 100 um. 

The Coalsack, a region close to the 
Southern Cross, was the next infrared 
source studied by the scientists. To us it 
looks like a black patch in the sky or a hole, 
hence its name. It's really an area of clouds 
of dust and gas between us and the Milky 
Way, completely obscuring a region of 
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The infrared galaxy 

stars. However, using the techniques of 
infrared astronomy scientists can see into 
and right through the Coalsack to the 
Milky Way beyond. 

After 40 minutes of looking through this 
'hole in the sky' another change of course 
was ordered and the KAO turned to the 
right, heading over Port Pirie in South 
Australia. It was 12.20 am and the tele- 
scope was again locked on to Saturn, 
allowing more calibrations to be made and 
the accuracy of the equipment checked. 

While all the calibrations were in pro- 
gress I was talking to the flight crew in the 
cockpit. It was very comfortable there, in 
the dim lighting. The profusion of lights on 
the vast instrument panel glowed and 
blinked and outside, the moon light, 
reflecting off the glowing clouds way below 
us. 

It was warm in the cockpit, compared to 
the rest of the plane. The temperature 
seemed to decrease rapidly as I walked 
from the nose to the tail. And it was quiet 
there, so the headset wasn't needed to keep 
the noise level down. 

Apart from all these obvious attractions 
to the front of the plane, it was interesting 
talking to the flight crew, getting a 
different perspective on what this mission 
to Australia meant to them. 

Once the plane had been set on its 
course, at the beginning of each new flight 
leg, and the automatic pilot programmed, 
the pilot, Warren Hall, and the co-pilot, 
Tom McMurtry, were able to relax and 
talk to any visitors in the cockpit. 

For Warren Hall, research pilot with 
NASA, flying the KAO was a very routine, 
mundane task. But this particular mission 
to the Southern Hemisphere had attracted 
him as it was a chance to visit Australia. In 
the United States he would normally be 
test flying some strange and unusual 
aircraft. It sounds as if science fiction 
predictions for flying craft of the future are 
rapidly materialising. 

At 12.50 am the flight crew went into 
action again. We made a sharp turn to the 
east, above South Australia, and we were 
then heading back towards New South 
Wales. 

With the astronomers again, drinking 
my fourth cup of coffee, I was looking at 
more white blobs on the monitors. It was a 
very large region of ionised hydrogen in our 
galaxy, code -named W33A. Paul Harvey 
was particularly interested in this source. 

Principal investigators 
on the KAO's 
Australian missions 
Dr Paul Harvey, of the University of 
Texas, has spent several years in the 
United States working on his project. He 
was using a six -detector array photometer 
at the Cassegrain focus, measuring the 
spectrum between 40 um and 200 um, to 
collect more data to complete his work. 

W33A was not the only infrared source 
he was interested in. On his Australian 
flights he was mapping regions of star 
formation in the Magellanic Clouds and 

HII regions in our own galaxy. He was 
observing, in the continuum, the same HII 
regions that Dr John Storey was observing 
in the far -infrared excited state CO 
emission. 

Dr Storey, an Australian astronomer 
with the Anglo -Australian Observatory, 
was using Dr Charles Townes' cooled 
Fabry-Perot high resolution scanning 
spectrometer. He was looking at excited 
state CO emission and far -infrared fine 
structure lines to probe southern HII 
regions and Magellanic Clouds. 

Dr Martin Cohen, who works in the 
Astrophysical Experiments Branch of the 
NASA/Ames Research Centre, was also 
using Paul Harvey's infrared array 
photometer to study temperature and 
density conditions in the clouds of gas and 
dust around certain southern planetary 
nebulae. 

The Harvey photometer was the instru- 
ment used by the other Australian princi- 
pal investigator on this KAO mission. Dr 
A.R. (Harry) Hyland, of the Mount 
Stromlo and Siding Springs Observatories, 
was extending observations of Southern 
Hemisphere objects to longer wavelengths, 
around 200 urn. Previous photometry of 
these sources had been limited to ground - 
based atmospheric windows. 

Dr Charles Townes, of the Physics 
Department at the University of Cali- 
fornia, was studying wavelengths between 
50 urn and 135 urn with his cooled Fabry- 
Perot scanning spectrometer. Using fine 
structure lines as a probe of excited atomic 
gas in warm neutral or partially ionised 
clouds, he was particularly interested in 
investigating and detecting molecular 
lines. Ground -based supporting work has 
been done at the Very Large Array (VLA) 
telescope complex in Mexico and also at 
the Infrared Telescope Facility (IRTF), 
using a 3 m mirror, on Mauna Kea in 
Hawaii. 

Dr Townes' Fabry-Perot spectrometer 
was also used by Dr Michael Werner, of the 
Astrophysical Experiments Branch, 
NASA/Ames Research Centre, to do far - 
infrared spectrometry of the 63 urn line in 
the spiral arm of the HII regions. He was 
doing similar observations at 52 urn, 57 um 
and 88 urn in planetary nebulae and HII 
regions. 

The data that is obtained from measur- 
ing the intensities of wavelengths emitted 
from ions and molecules gives information 
about the electron density, the gas tem- 
perature and abundance of each atomic 
species in and around distant astronomical 
objects. 

Dr James Elliot, from the Department of 
Earth and Planetary Sciences at the 
Massachusetts Institute of Technology, is 
the planetary astronomer whose team 
discovered the Uranus rings in 1977. Using 
a three -channel occultation photometer, 
measuring at wavelengths between 0.3 urn 
and 1.2 urn, he was looking for a ring 
system around Neptune, the eighth planet 
from our sun. 

The event that he was particularly 
interested in observing, an occultation, 
occurred on June 14 and was visible only for 
a couple of hours in a limited region of the 
Southern Hemisphere. The airborne tele- 

scope had to be flown to the optimum point 
for these observations. It was one of the rare 
times when the Kuiper Airborne Observ- 
atory was used for visible observations. 

An occultation occurs when a planet, in 
this case Neptune, passes exactly in front of 
a fairly bright star. With the telescope 
locked on to the star, measurements could 
be made as Neptune passed in front. Any 
rings around the planet would have blocked 
out the light coming from the star. 

By carefully timing and measuring the 
characterisitcs of the star -light as Neptune 
moved between the earth and the bright 
star, the diameter and ellipticity of the 
planet could be measured. Information on 
Neptune's atmosphere and its range of 
densities could be gained from measure- 
ments when the planet's atmosphere passed 
in front of the star. 

Several ground -based telescopes in Aus- 
tralia and Hawaii were also observing the 
occultation, but no one found any rings. 
However, we'll have to wait until the results 
of the KAO's observations are published 
before we know definitely one way or the 
other. 

Dr Harvey Moseley, from the NASA/ 
Goddard Space Flight Centre, was observ- 
ing Neptune and Uranus in an effort to 
understand why Neptune has an internal 
heat source (radiates more than twice the 
absorbed solar flux) while Uranus appar- 
ently re -radiates only about the same 
energy that it receives from the sun. 

Using a six -channel grating spectro- 
photometer, Dr Moseley was also studying 
Neptune, Uranus and Saturn to obtain 
accurate data in the 28 urn to 53 urn region 
for cross calibration with IRAS data. As 
well, he was observing both Magellanic 
Clouds, with an emphasis on dust studies 
by measuring the 30 um carbon star 
emission. 

Dr Al Harper, from the University of 
Chicago's Yerkes Observatory, was study- 
ing the large and small Magellanic Clouds 
and other external galaxies (in particular, 
Centaurus A and M83) to map star 
formation regions. Measurements were 
made with helium -cooled array photo- 
meters at wavelengths between 100 urn and 
300 urn. 

Return flight leg 
South of Sydney, at 2.30 am, we set our 
course for Richmond. At the end of the 
tenth leg of the flight we were actually 
further south of Sydney than the original 
flight plan had intended. The course had 
been altered in mid-flight to extend the 
observation time of W33A. 

For the first time ever, I was right up 
front for the landing. Sitting behind the 
pilot I had an excellent view of the runway 
lights zooming up to meet us. With the 
headset on I was also listening to the 
landing instructions. It was, of course, a 
perfect landing. 

At 3 am, when we stepped on to planet 
Earth, it was exactly eight hours since we 
had taken off; we'd flown 3132 nautical 
miles. 

My feet may have been on the ground but 
my head was still up there with the stars. 
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Te chnics" World Standarcí 
Series" Hi-fi Systems 

Technics have been leaders in audio technology for many 
years. With innovations and developments such as New Class 
A amplifiers, Honeycomb Disc Speakers, dbx cassette decks, 
direct -drive turntables and, of course, their unique World 
Standard Plug-in Cartridge System. 

One by one, these exciting features have been brought to 
audiophiles in Technics' superb separate components. But now 
Technics have incorporated them in carefully selected and 
matched systems. 

So if you've been thinking of getting a sound system, you 
can now choose from a range containing some of the finest 

Hug -in cartridge. 
One -s rewfrxi g, no tracking weight or 

biar adjustment nodal Carrddgesfrom Shun, 
(Mafia Audio Teshnita, 7khnin and others 
earl befitted orrompand -in serorldr. 

rile ^7 
\AÉIu lass 

\synchro-bias 

New Class amplifiers. 
When you see this sign n on any Te,hnio 

ampl fev it mva ,, it includes New Clan A 
rinvitry that totally eliminates crossoter and 
switching distortion. 

New Class A amplifier SU -Z65: 55 watts per channel. Features LED input 
indicators, main/remote speaker switching, tape dub capability, dual -range FL 
power meters, subsonic/high filters. 

Quartz -synthesizer tuner ST -Z45: 16 -station random access memory 
auto -scan tuning, auto memory and dual function FL display. 

Semi -auto SL -D21 turntable: Direct -drive operation, auto -return and shut- 
ofr, ultra -low rumble, wow and flutter. Low mass tonearm with plug-in cartridge 
connection. 

Metal Tape cassette deck RS -M216: Soft -touch controls, new dot -pattern 
18 -segment FL meters, peak hold, rewind auto -play, cue and review. NIX rec/PB 
head. Poly noise reduction. 

Graphic equalizer S1-18015: Select either 12dB or 3dB ranges for boosting 
or cutting on any of 5 audio bands on each channel. 

Bass -reflex speakers 582155: Impressive, 3 -way linear -phase speakers 
with bass reflex porting for improved knv end performance. Removable front 
covers and easy speaker cable connection. 

hi-fi developments of the past decade. 
And should you be wondering why Technics have called 

their range the "World Standard Series", the reason is quite 
logical. 

Because every Technics system now includes the plug-in 
cartridge system that has been adopted as a standard by hi-fi 
manufacturers worldwide. 

Technics' sophisticated technology benefits the hi-fi 
industry as well as you, the hi-fi listener. 

Take a look below at one of Technics' "World Standard 
Series" - the V6555 and you'll see what we mean. 

I )irect-drive turntables. 
Thousand, of Teebnio direct -drive 

turntables can be found in studios and radio 
stations worldwide. Ifs a t» burr to the years 
of s"rk T?,hnies have put into perfect rg 
theiramrran, and durability 

Honevcomb speakers. 
Tn hn,rT cleverly eliminate the problems 

of -cone -shaped speakers by simply eliminating 
the one! Nouep,nmb speakers anjlr,t to araid 
rwir,nd eedmrisyeffeeu.Thrsoundhsuprrd. 

Warranty: All these brilliant components, housed in a stylish horizontal 
rack with double glass doors, are covered by a full two-year warranty backed by 
the reputation of Technics. 

Visit your stockist and listen to the superb sound of the V6555 and other 
great Technics Systems. 

Technics 
Natitnul I'urtvAire(:\Ittrtlia)IkyIad 

Expanding the music experience. 

0 
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Compact -disc sales boom 
World sales of compact -disc players have exceeded expectations 

and are now predicted to be between 600 000 and 700 000 units up to the 

end of 1983, divided mainly between Japan and Europe. 

Total worldwide pro- 
duction capacity is expected 
to reach around 800 000 
players at the end of the year, 
by which time the United 
States market will have 
started to play a part. 

These revised figures, which 
represent a signficant increase 
on initial predictions, have fol- 
lowed the highly successful 
European market launch of the 
compact -disc player. 

The European market has 
initially been dominated by 
Philips, Marantz, Sony and 
Hitachi, but dealer shipments 
have recently been started by 

Waterproof radio 

Denon, Sanyo, Sharp, Thomson 
and Toshiba, and it is expected 
that around 20 brands will be 
represented in Europe by 
October. 

Manufacturers report that 
consumer and dealer demand for 

compact -disc players far ex- 
ceeded all expectations in 

Europe. Both players and discs 
sold out quickly at virtually all 

locations, despite relatively high 
levels of supply to dealers. 

Polygram at present controls 
almost the entire compact -disc 
market in Europe, with 
Japanese labels accounting for 
less than 10 per cent of sales up 
to the end of June. The world - 

waves 
Pioneer Electronics has added four models to its GF cone 
series of water-resistant car stereo speakers. 

They are the TS 465 (10 x 15 
cm, 30 W, dual cone, $65), TS 
1044 (10 cm, 30 W, two-way co- 
ax ial, $79), TS 1633 (16 cm, 60 W, 
two-way co -axial, $99) and TS 
1655 (16 cm, 90 W, three-way, 
$145). 

Pioneer claims the speakers, 
which do not require water - 
jacket protection when fitted to 
car doors, overcome all water and 
humidity problems. They fea- 
ture Pioneer's GF cone paper, a 
combination of wood fibre, glass - 
fibre and epoxy resin which 
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provides low distortion, flat 
frequency response and clear 
soúnd. 

The four new speakers boost 
the GS cone range of car stereo 
speakers to seven models - the 
TS 1222 (13 cm, 20 W, dual cone), 
TS 1622 (16 cm, 25 W) and TS 
1644 (16 cm, 25 W) were released 
late last year. 

For more details, contact 
Pioneer Electronics Australia, 
178-184 Boundary Rd, 
Braeside Vic 3195. (03) 
580-9911. 

wide pressing capacity of com- 
pact discs is expected to reach 10 

million, discs by the end of 1983. 
Feedback received from 

"compact -disc club" cards, re- 
turned by buyers of compact - 
disc players, has shown that, on 
average, European consumers 
have purchased seven or eight 
discs at the same time as their 
players, compared with 9-10 
discs per player in Japan. 

The cards also show that 
around two-thirds of buyers are 
in the 25-45 age group, with 99 
per cent of sales being separate 
players for addition to existing 
hi-fi systems. 

Combination 
vlideo enhancer 
and stabiliser 
A combination video 
image enhancer, stabiliser 
and distribution amplifier 
especially designed for the 
PAL television system, the 
MFJ-1421 (PAL) has been 
released in Australia. 

Manufactured in the United 
States by MFJ Enterprises, the 
unit is unique in a number of 
areas, including its built-in 
noise cancel control. This con- 
trol overcomes the problem of 
increased picture noise as en- 
hancement is heightened. 

It also features a built-in sync 
stabiliser, for improving video 
with poor synchronisation, and 
a video gain control. 

Price of the MFJ-1412 (PAL) 
is $224, plus freight. 

For more information, con- 
tact the Australian distributor, 
GFS Electronic Imports, 15 
McKeon Road, Mitcham Vic. 
3132. (03)873-3939. 

The pure chrome advantage 
Pure chromium dioxide video tape stands up better to 
repeated playings than non -chrome tape, according to one 
of the world's leading video engineers. 

Ontje Arpe, BASF's chief 
engineer of video applications, 
said tests showed that after 100 
passes of the video head, the pure 
chrome tape had a 1.5 dB to 2.0 
dB advantage in playback over 
cobalt -doped ferric oxide video 
tapes. 

On a recent visit to Australia 
from West Germany, Herr Arpe 
said the other advantages of pure 
chrome tape included clearer 
colours and greater stability over 
a wider range of temperatures. 

However, ferric oxide tapes 
continue to set the pace in the 
audio market: BASF has just 
released the latest in audio tape 
technology, the LH Extra 1, 
which replaces the highly suc- 
cessful BASF LH/SM audio 
tape. f' 

BASF says the LH Extra 1, a 
90 -minute cassette tape, features 
a greatly improved dynamic 
range, particularly in the high - 
frequency region. 

For more details contact -. 
BASF Australia, 55 Flemington 
Rd, North Melbourne Vic 3051. INO 
(03) 320-6555. 



Sight and Sound NEWS 

Sanyo's amorphous head 
Sanyo has announced the development of a unique 
'amorphous head' for playing high -density videotapes. 

The development makes use of 
amorphous ribbon, allowing a 
narrow gap and track with high 
precision. The amorphous head 
also enables efficient recording 
on metal tapes as it possesses a 
high coercive force, comparable 
to a ferrite head. 

As a result of the development, 
Sanyo claims it is now possible to 
have a recording density twice as 
high as that produced with 
conventional video -cassette re- 
corder heads. 

The video market has seen a 
rapid improvement in the den- 
sity of video tapes and this has 

ti 

created a demand for magnetic 
heads to match the high- 
performance tapes. 

The amorphous head research 
programmes followed hard on 
the heels of Sanyo's release, last 
year, of its sendust head for metal 
tapes. 

The amorphous head is 
capable of working with both 
evaporation -coating tapes and 
chrome tapes, and can also be 
used as an 8 mm video or vertical 
magnetic recording head. 

Sanyo has not yet announced 
when the amorphous head will go 
into full-scale production. 

I LP's power- booster amplifier 
England's ILP Electronics 
has introduced the C 1515,a 
stereo version of its 15 W 
mono power -booster 
amplifier,theC15. 

Both models are designed to 
increase the output of low watt- 
age car radio -cassette players, 
overcoming road and engine 
noise without introducing dis- 
tortion. 

Compact and robust, and in 

encapsulated modular form, the 
units have such features as easy 
two -hole fixing, screw terminal 
connection blocks for uncompli- 
cated wiring -up, automatic 
supply on switch -on, selectable 
input level facility and output 
protection circuitry. 

For additional details contact 
ILP Electronics, Graham Bell 
House, Roper Close, Canter- 
bury, Kent CT2 7EP, United 
Kingdom (telex 965780). 

The new Voice of the Theatre 
For the first time in more than a decade, a new Altec Lansing 
loudspeaker system has been added to the Californian 
company's Voiceof the Theatre loudspeaker family. 

The new Voice of the Theatre 
Model A6A matches a very 
compact, optimally tuned, dual - 
woofer enclosure with Altec's 
newly developed mid -size 
Mantaray II constant directivity 
horns. 

Altec engineers designed the 
new system to produce essen- 
tially the same body, punch and 
volume levels in the theatre or 
cinema as the Model A4 system, 
which has 10 times the cubic 
volume of the Model A6A. 

Overall, the Model A6A is less 
than 50 cm deep. Its twin woofers 
each measure just over 40 cm. 

For further information con- 
tact the Altec Lansing Corpor- 
ation, 1515 South Manchester 
Avenue, California 92803, 
United States. 

V 

Hills updates Telesat system 
The South Australian -based electronics company Hills 
Industries has slashed the cost and increased the 
efficiency of its Telesat television -receiving system. 

The Telesat system, which Originally, the Telesat system 
brings television within the reach cost about $7000 installed in 
of people living in remote areas of outback locations. However, the 
Australia, was introduced in new model will sell for $4500 on 

an 'install -it -yourself basis. 
The glass -fibre dish has been 

designed for the 4 GHz frequency 
of Intelsat Four -A, but as it can 
accept frequencies up to 12 GHz, 
it will be able to receive signals 
from the Australian domestic 
satellite, which is scheduled to go 
into operation in 1985-86. 

For further information, con- 
tact Hills Industries, P.O. Box 
78, Clarence Gardens SA 5039. 
(08) 297-3888. 

1981. 
Hills Industries has now devel- 

oped a 3.7 m glass -fibre parabolic 
dish antenna, which replaces the 
reflector panel and horn as- 
sembly of the original system. 

"The glass -fibre dish is 
cheaper, lighter, more efficient 
on a size -for -size basis, and it 
doesn't require trained crews to 
install, as was the case with the 
earlier reflector panels," said 
Ralph Aston, Hills Industries' 
assistant managing director. 
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Seven hip stereo cassette 
players reviewed 

AIWA HS -P02 AKAI PM -06E KLH SOLO S-200 NATIONAL WAY RQ-WJ1 SANYO M -G12 
SONY WALKMAN F2 TOSHIBA KT-AS1 

Mae West would have loved hip stereo players: "Is that a 
cassette player in your pocket, or are you just pleased to see me?" 

Hullo, hullo, did anybody hear me? 

IT IS NOW approximately three years 
since I first saw a Sony Walkman cassette 
player in Japan. That unit was being 
touted by a member of a group of 
international reviewers with whom I had 
the good fortune to be travelling on the 
famous Japanese Bullet Train. 

The Canadian reviewer was quite ex- 
cited about his new Walkman. Apart from 
its obvious ergonomic advantages, this 
particular unit was the first of the 
Japanese units to feature a supra -aural set 
of head phones with extremely good 
quality sound. 

As we all know, in a little less than two 
years, the popularity of these 'hip stereo' 
players has mushroomed and a new market 
has developed for the high fidelity indus- 
try. They are in great demand with the 
majority of the sales being to young people, 
people working at sedentary occupations 
and people on the move. 

The best example that I have seen of how 
these players have revolutionised personal 
listening can be seen in the drawing office 
of one of the busiest firms of architects in 
Canberra. There, more than three-quarters 
of the staff of 100 architects and 
draughtsmen are either listening to a 
personal portable cassette recorder or have 
one beside their desk ready to listen to as 
soon as they are able. 

The problem facing the intending pur- 
chaser of a hip stereo player is the 
bewildering array of new and exciting 
models available in the market place. 
Nowhere has this been more of a problem 
than for yours truly and the editor. We had 
to decide which units to select for this 
review and what criteria should be applied 
to that selection. 

Rather than choosing a group of units 
based on comparable price, comparable 
features or similar appearance, the editor 
selected a sample from the units available. 
They are representative of those on sale, 
offering a wide range of prices and a wide 
range of features. When I was first advised 
of these intentions, I must admit my jaw 
dropped. However, in retrospect I believe 

Louis Challis 

the editor was right and that this is what 
the readers will most appreciate. 

Many readers may not be aware of the 
peculiarities of the terminology and mean- 
ing of the objective test results that we 
present. So I shall explain, in as simple a 
manner as possible, the terminology and 
criteria of acceptability. Then, it will be 
possible for you to understand the advan- 
tages, disadvantages and idiosyncrasies of 
each of the units, that will be described 
here. 

Terminology 
The most important term used to evaluate 
the technical performance of a hip stereo 
player is 'frequency response'. This de- 
scribes the usable frequency range of the 
device, based on a standard testing pro- 
cedure, indicating the upper and lower 
bounds of acceptability. 

By international agreement the bounds 
of acceptability are normally plus or minus 
three decibels (which is usually abbrevi- 
ated to read ± 3 dB) or plus or minus six 
decibels (± 6dB). This magazine, follow- 
ing a commonly accepted practice, has 
always used ± 3 dB limits for electrical 
measurements and ± 6 dB for loudspeaker 
and acoustical measurements. 

A good frequency response for a cassette 
player's electrical output would be from 
40 Hz to 9 kHz ± 3 dB or better. A good 
electro acoustic frequency response 
(measured at the headphone output) 
would be 80 Hz to 6 kHz or better. 

The next important parameter is the 
signal-to-noise ratio, sometimes abbrevi- 
ated as S/N ratio. This is expressed in 
terms of being either weighted or 
unweighted. An unweighted (linear or Lin) 
figure ignores the effects of audible percep- 
tion. Where the weighted figure is stated 
the weighting used is the (A) scale 
weighting network which corresponds to 
the acoustical weighting scale used in most 
sound level meters to produce an objective 
measurement similar to that provided by 
the human ear. 

A good linear, or unweighted,, signal-to- 

noise ratio for the players would be 48 dB; 
a good (A) weighted signal-to-noise ratio 
would be typically 53 dB (A). Some of you 
will realise that these figures, and particu- 
larly the (A) weighted figures, are not very 
good. Most people would desire (A) 
weighted signal-to-noise figures for high 
fidelity systems which are better than 
58 dB and preferably up to 68 dB (A). 

AIWA HS -P02 
Manufacturer: AIWA in Japan 
Distributor: AIWA (Aust) Pty Ltd, 14 
Gertrude St, Arncliffe NSW 2205. (02) 
597-2388. 

AKAI PM -06E 
Manufacturer: Akai in Tokyo, Japan 
Distributor: Akai Australia Pty Ltd, Unit 11, 
Eden Park, 31 Waterloo Rd, North Ryde 
NSW 2113. (02) 887-2311. 

KLH SOLO S-200 
Manufacturer: Cybernat Electronics Corp, 
Tokyo, Japan 
Distributor: Concept Audio Pty Ltd, 22 
Wattle Rd, Brookvale NSW 2100. (02) 
938-3700. 

NATIONAL WAY RO-WJ1 
Manufacturer: Matsushita Electric Trading 
Co, Osaka, Japan 
Distributor: National Panasonic (Aust) Pty 
Ltd, 95 Epping Rd, North Ryde NSW 2113. 
(02) 887-5333. 

SANYOIM-G12 
Manufacturer: Sanyo Electric Trading Co 
Ltd, Osaka, Japan 
Distributor: Sanyo Aust Pty Ltd, 225 Miller 
St, North Sydney NSW 2060. (02) 428-5822. 

SONY WALKMAN F-2 
Manufacturer: Hi-fi audio division of Sony 
Corp, Japan 
Distributor: Sony, 453 Kent St, Sydney NSW 
2000. (02) 266-0655. 

TOSHIBA KT-AS1 
Manufacturer: Toshiba Corp, Tokyo, Japan 
Distributor: Toshiba (Aust) Pty Ltd, Cnr 
Talavera and Alma Rds, North Ryde NSW 
2113. (02) 887-3322. 
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These sorts of figures can be provided by 
many of the noise reduction systems 
available. 

The most common and universal noise 
reducing system is the Dolby B system 
which most of the larger cassette players 
and a significant number of the hip stereo 
players now incorporate. Where a Dolby B 
system is incorporated, the signal-to-noise 
figures tabulated are typically 9 dB (A) 
better than the simple A -weighted figure 
where the Dolby B system is not used with 
a Dolby encoded cassette tape. With the 
Dolby system activated when using a 
Dolby encoded tape, the quality of the 
sound is enhanced by the reduction of hiss. 

The next important parameters that we 
measure are 'wow' and 'flutter' which are 
two separate sets of measurements of the 
tape speed variation resulting in audible 
fluctuations in the uniformity of sound. 
The 'wow' is the measure of very low speed 
fluctuations in speed stability. The 'flutter' 
is a measure of the high speed fluctuations 
in speed stability. 

Both of these parameters can be ex- 
pressed in terms of either a 'peak -to -peak' 
or a `RMS' value. The peak -to -peak value 
refers to the absolute maximum excursions 
while the RMS value refers to the 
weighted, averaged value of the fluctu- 
ations. 

Again by convention, this magazine 
always refers to wow in terms of the pea k - 
to -peak value as we believe that this is the 
most appropriate description. Flutter is 
referred to in terms of the weighted RMS 
value which is now also the industry 
standard. Good values of wow for a hip 
stereo player are 0.05% peak -to -peak; good 
values of flutter are 0.2% RMS or less. 

While wow and flutter figures are 
obviously relevant to stationary equip- 
ment, they are even more relevant to hip 
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stereo players where the user may be 
jogging at 10 or 15 kilometres per hour. 
The dynamic stresses and strains on the 
unit may manifest themselves as 
movement -induced fluctuations in the 
sound. 

The Sony Corporation produced the 
first of its dynamic rolling mechanisms in 
the early seventies to counteract this 
problem. Many other manufacturers have 
followed suit, but obviously not all. We 
studied this problem as part of the testing 
programme and it produced some exciting 
results as you will see later. 

Another important parameter that the 
user really needs to know about is the 
pressure applied by the headphones. With 
supra -aural headphones of the type now 
utilised by all the hip stereo players, this is 
not as critical as it was with the conven- 
tional heavy muff -type headphones. How- 
ever, this parameter still needs to be 
determined. The units of force used for 
measuring the clamping force are Newtons 
and typical values should be in the range of 
two to three Newtons in order to avoid a 
feeling of pressurisation which many of the 
early muff -type headphones produced. 

Other parameters which are important 
are the weight, the battery life, particularly 
where you only have two AA cells, and last 
but not least, the maximum sound pressure 
level before the onset of significant distor- 
tion. 

Obviously, the ability to produce transi- 
ents without significant distortion is im- 
portant; intermittent peaks should be able 
to be heard without gross distortion. 
However, this particular parameter has 
become a very vexing one for both the 
National Acoustic Laboratories and us. 
This is since we have become aware of a 
number of instances where young people, 
and specifically children under the age of 

SOUND REVIEW 
fifteen, have suffered significant loss of 
hearing as a result of extended listening to 
hip stereo units at sound levels which you 
or I would classify as extreme. 

Extended listening to these players, with 
the average sound levels exceeding 90 dB, 
is likely to result in premature and 
irrevocable loss of hearing. I find this 
situation particularly disturbing. 

Because of my long-standing concern 
and involvement with the reduction of the 
intrusive levels of entertainment sound 
(for a variety of reasons), I must caution 
you to avoid long periods of high level 
listening. If you are a parent you must 
make sure that your children do not 
become 'hooked' on such practices which 
can be particularly dangerous for their 
hearing. 

Objective testing 
We certainly had a considerable number of 
parameters which we could have tested to 
evaluate each machine. We even had to 
develop some new testing procedures, to 
the best of our ability, as for some there are 
neither international nor national testing 
standards. 

We decided to base the objective testing 
on the evaluation of the following par- 
ameters. 

The replay frequency response was 
tested, although the Sony Walkman unit 
also provides a record facility as well. The 
replay test was performed at levels of 0, 
-10 and -20 VU, using a gamma -ferric - 
oxide replay test tape with recorded sine 
wave frequency response data extending 
from 10 Hz to 20 kHz. 

This particular test not only evaluates 
the frequency response of the player, but is 
also affected by the azimuth alignment of 
the replay heads which, as the results show, 
has a significant impact on the overall 
performance of each unit. Until all the 
manufacturers follow exactly the same 
azimuth standards, we will continue to 
strike this problem which, regrettably, 
affects your audible pleasure. 

The electrical output response was 
recorded on three individual graphs, 
clearly showing the frequency response at 
each of the three replay levels. The results 
at -20 dB are basically unchanged at 
lower levels and are representative of the 
unit's best performance. 

The acoustical output was measured at 
-20 VU on an artificial ear, Bruel and 
Kjaer type 4153, with the supra -aural 
headphones mounted on a plate on top of 
the microphone assembly. 

For each unit the measured frequency 
responses fall short of the electrical signal 
capabilities of the cassette player, indicat- 
ing that the manufacturers' choice of 
headphones is not necessarily up to the 
standards of those evaluated by us in the 
1983 Headphone Review (see April issue of 
ETI). 

Your ears can tell the difference, al- 
though obviously your subjective fre- 
quency assessment will be determined by 
the programme content on your cassette 

Continued on page 22 
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"We have no 
quality controllers, 
dust hi.' lycritical 
employees:' 

At Audio Technica we reject mindless, conveyer -belt 
operations. 

Instead we encourage our employees to deal with 
problems on their own initiative. To be responsible for the 
excellence of their own work. 

The result is the world's toughest quality controllers and 
Audio Technica's unrivalled reputation for precision and 
reliability in stereo cartridges, stylii, microphones, head - 
phones, tone arms and accessories. 

And now Australian hi-fi enthusiasts will discover Audio 
Technica more readily available through an expanded 
dealer network. 

For a free Audio Technica brochure and dealer 
information, simply clip the coupon below. 

Please send me your free Audio Technica brochure and dealer information. 

Name 

Address 

Postcode 

Post to: Audio Technica brochure offer, cl- Rose Music Pty. Ltd., 
17-33 Market Street, South Melbourne, 3205. 

audio-technicá 
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AIWA gets the jump on 
pocket-size entertainment 
It literally fits in a pocket. And at just 230 grams, 
AIWA's concealable HS -P05 stands unrivalled as 
the world's lightest, smallest personal stereo 
cassette player. With sound that will astound 
you, even if its diminutive size doesn't. 
Developing original ways to make good music 
even better is an AIWA standby; has been ever 
made the world's first portable stereo cassette 
cassette recorder in 1967. 
A pocketable cassette player? You've got to 
hand it to AIWA. 

AlwA's Pocket-size Stereo 
HS -P05 

o AIWA' 
AIWA Aust P/L, 14 Gertrude St, Arnclifte 2205. 597 2388. 

(11]/011)1 
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tapes. This is, in itself, a vexed question as 
without the use of Dolby noise reduction 
what you become aware of at the highest 
frequencies tends to be only hiss. 

The artificial ear closely replicates, but 
does not exactly duplicate, the frequency 
response characteristics of a real human 
ear. In each case, the headphones modified 
the electrical output of the player. It is 
apparent that better headphones could 
further improve the audible response as 
can be seen by comparing the electrical 
output level recordings. 

Realising the importance of wow and 
flutter we did more testing than normal. A 
conventional 'static' wow and flutter test 
tells you a great deal about the machine's 
performance. However, it was our belief 
that it was equally essential to provide a 
more realistic test of the same parameters 
when each of the machines was moving 
cyclically up and down. 

With this aim in mind, we set up a 
simple mass -spring system utilising a daisy 
chain of elastic bands which was then used 
to support a small tray in which each of the 
cassette players could be placed. This was 
then oscillated up and down to provide an 
amplitude of vibration of ± 150 mm at a 
frequency of 1 Hz. While subjected to this 
motion the output of the cassette player 
was monitored to show how each tape 
player would perform when being sub- 
jected to a 'stylised' jogging -type motion. 

Some of the results of this testing were, 
to say the least, surprising and the 
graphical results highlight the need to 
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purchase a hip stereo player designed to 
cope with motion if you really do intend to 
use it that way. 

Many of the cassette players incorpor- 
ated special features such as plug-in 
optional FM or AM/FM cassette modules, 
special integrated external power ampli- 
fiers, external speakers, record facilities 
and even separate battery chargers. How- 
ever, we did not separately evaluate or test 
these features, although we did note their 
presence. 

What we have done is to provide 
accurate and detailed testing of the 
cassette replay characteristics of each of 
the seven machines. We evaluated what we 
regard as the most important technical and 
ergonomic features, presenting them as a 
direct tabulation. 

With this tabulation, you can inter - 
compare the important primary features of 
each unit. This will be expanded with 
further discussion in our subjective assess- 
ment, following listening tests with a series 
of reference tapes. 

Subjective testing 
The subjective assessment of the seven 
cassette players was no easy task. I was 
confronted with such a wide range of 
features and different conceptual 
approaches to the basic design that at first 
I thought I might be biting off much more 
than I could chew. My fears, however, were 
soon dispelled as the attributes and 
limitations of each of the cassette players 
were easily discernible during the subjec- 
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tive assessment using pre-recorded 
cassettes. 

I selected three pre-recorded tapes for 
the assessment. The first was produced by 
Nakamichi, pre-recorded in Dolby B on 
metal tape described as `metalloy sound', 
catalogue number S004; the second was a 
Mobile Fidelity pre-recorded original Mas- 
ter Recording, 'The Power and the Maj- 
esty', catalogue number NFSL C004; the 
third was an older pre-recorded tape 
without Dolby 'In Touch with Peter and 
Gordon', World Cassette Stereo TCS-4891. 

These three tapes provide adequate 
signal-to-noise ratios, a very wide fre- 
quency response and quiet passages suit- 
able for assessing the impact of tape hiss 
with Dolby or noise reduction either on or 
off, as the case may be. Each of the 
machines was evaluated individually and 
certain features soon became apparent. 

The AIWA HS -P02 is billed by the 
manufacturer as being the world's smallest 
continuous player. I could not agree with 
that accolade as two of the other players 
were marginally smaller. The noise re- 
duction system incorporated is not Dolby 
B, although it is quite effective and 
achieves worthwhile results. 

This machine has many attributes, 
including a strongly made lightweight 
metal case, excellent fidelity, excellent 
ergonomic controls, extremely simple load- 
ing and unloading of tapes and one feature 
that I believe is essential for hip stereo 
players that will be used by people on the 
move, namely auto -reverse. Added to this, 
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the unit achieves commendable signal-to- 
noise ratios, a good frequency response, 
low distortion and has a low weight 
suitable for a jogger. 

The overall performance could really 
only be bettered by a small improvement 
in the high frequency response of the 
headphones. My personal assessment of 
this unit is that it warrants a five-star 
rating and it sets the pace for some of the 
other units evaluated. 

With the Akai PM -06 cassette player 
the quality of sound when playing through 
the integrated amplifier and loudspeakers 
is substantially better than it is with the 
headphones. While this machine is capable 
of being used in a mobile mode, I would not 
recommend it for that purpose, nor do I 

believe that the designers seriously con- 
sidered that as being its forte. 

One should consider the price of the unit 
and what is provided by way of additional 
components and functions. This is particu- 
larly important for a younger person as this 
may constitute their first real sound 
system so Akai must be complimented for 
its ability to provide so much hardware for 
what is in effect so little money. 

The only feature of this machine that I 

cjid not like was the extremely high wow 
and flutter (tape speed variation) when 
subjected to vertical excitation of the type 
that would be produced when running, 
jogging or when moving in a car on a rough 
road. This unit could not really be 
classified as a good example of a hip stereo 
player, although it has other attributes 
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which will endear it to many other 
situations and users. Overall this unit still 
warrants a three -star rating for its market- 
ing potential and for its wide range of 
domestic features and possible uses. 

The KLH Solo S-200 is a good 
example of how a small cassette player can 
be effective. This unit achieved an excep- 
tional frequency response in terms of its 
electrical output. It is 18 Hz to 17 kHz 
which many mains operated machines 
would be hard pressed to equal. 

It was one of the more expensive units 
tested, although it should be noted that it 
also contains an FM cartridge which 
extends its range of possible uses. The unit 
also features auto -reverse, which I believe 
is an essential attribute for the best hip 
stereo players and is well engineered, as 
well as being extremely small in size. 

The only factors that really let this unit 
down are the moderate level of peak wow 
and the frequency response achieved by 
the headphones, which are not quite up to 
the other parameters that the machine 
provides. 

Given a change of headphones (compar- 
able with any of the better units reviewed 
in the April issue of ETI), the performance 
of this machine would be brilliant and 
most probably better than any of the other 
machines tested. Based on the parameters 
measured however, the machine still war- 
rants a four star rating and its good design 
is capable of being simply upgraded but at 
additional cost. 

The National Way cassette player 

0000 ,0000 20000 

1,01L7,1f1 

appears to constitute particularly good 
value for money. It is the second least 
expensive of all of the units evaluated 
while also being the lightest weight unit of 
all of those tested. 

The ergonomic design features provided 
for fast forward and reverse and are 
deceivingly simple, yet incredibly effective. 
Although it lacks many of the frills and 
some of the thrills of the other units, it 
provides a good compromise between cost 
and performance, although the first unit 
that we saw exhibited higher wow and 
flutter than most people would consider 
acceptable. 

This unit, like all of the others, would 
benefit greatly from better headphones 
and there is an obvious message there for 
all of the manufacturers to pull up their 
socks and face the problem of headphone 
quality fairly and squarely. This unit still 
warrants a three -star rating because of its 
good mix of ergonomic attributes and 
reasonable performance. 

The Sanyo M -G12 was the cheapest 
unit evaluated. It provides acceptable 
performance at almost one third of the cost 
of the most expensive unit. Sanyo does 
produce better models, with 
unquestionably better performance. 

Notwithstanding, Sanyo has tended to 
be a price leader in the bottom end of the 
market and the M -G12 shows how it 
achieves it. It has even managed to put in 
rechargeable batteries and a battery char- 
ger at the incredibly low recommended 
retail price of $77. 
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Even though it is the least expensive of 
the units, its wow figures are as low as any 
of the units tested, although its flutter was 
as high as the highest measured. The 
frequency response on replay through 
electrical output and headphones is still 
reasonably good. 

Although its performance is not out- 
standing, when you take into account the 
price, and the fact that it will cost so little 
to run, this unit must still warrant a three - 
star rating. 

The Sony Walkman F2 is an excellent 
unit. It contains a built-in FM receiver, a 
tape counter and has a generally good 
ergonomic design. Although it should be 
noted that the tape transport controls are 
located on the opposite side from the 
cassette well. 

The unit features a plastic and metal 
casing but regrettably does not incorporate 
an auto -reverse function which I now 
believe to be an absolutely essential feature 
in the best hip stereo players. This unit, it 
must he stated, is best suited for your desk 
top or bedside table. However, it will 
function extremely well when attached to 
your waistband or placed in your shirt 
pocket. 

The dynamic wow and flutter figures are 
low and are only really bettered by one 
other machine. The only factor detracting 
from the performance of this unit are the 
headphones, which do not appear to have 
been as well engineered as the rest of the 
unit. The high frequency replay perform - 
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ance on this unit also suffers a little 
because of a slight imperfection of the 
azimuth alignment. 

It is the most expensive unit of the seven 
tested, however, it does incorporate record- 
ing facilities by which the output of a 
stereo microphone can be recorded. This 
makes the unit one of the smallest and 
lightest stereo recorders available in the 
market place. The unit is well engineered, 
well conceived and certainly warrants a 
four -star rating. 

The last unit to be evaluated is the 
Toshiba KT-AS1 which contains most 
of the features that outdoor audiophiles 
really want. As well as auto -reverse, it also 
incorporates an AM/FM cassette 
(surprisingly the only unit tested that does, 
the tendency being to provide FM only). It 
contains a Dolby B noise reduction circuit 
that works well to achieve an effective 
60 dB (A) noise reduction with Dolby pre- 
recorded tapes. It also has equalisation for 
metal and normal gamma -ferric -oxide 
tapes and dimensions that are as small as 
any of the units tested. 

The simplified controls, particularly the 
fast forward and rewind buttons, are 
mirrored in part by the National Way. 
However, that unit does not offer such a 
good performance, particularly in terms of 
the excellent wow and flutter figures. The 
Toshiba's low wow and flutter figures are 
particularly evident in the dynamic vi- 
bration mode. Other good design features 
noted are folding headphones and an 
external battery pack for longer listening. 
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Even the frequency response on replay 
of 70 Hz to 8 kHz gives the unit a 
reasonably notable performance. The 
Dolby noise reduction system makes it 
possible to hear the highest frequencies in 
the relative absence of hiss. This feature 
makes the Toshiba KT-AS1 a particularly 
good unit and helps it to earn an unques- 
tioned five-star rating. 

Conclusions 
Surprisingly, all of the units tested had a 
wide range of attributes with very few of 
them having any totally unacceptable or 
disturbing operational features. You 
should not consider that these are the only 
good hip stereo units in the market place. 

When selecting your purchase you must 
evaluate each unit's objective and subjec- 
tive features. In particular, the usability of 
the controls and the most likely way in 
which you will make use of those controls 
must form the basis for your own personal 
assessment. 

When you start to talk to the retailer 
intent on selling you one or more of his 
preferred brands, draw up your own list of 
pre -requisites and tick off the pros and 
contras before making your purchase. 

Continued on page 29 
Absolute copyright in this review and accompany- 
ing measurements Is owned by Electronics Today 
International. Under no circumstances may any 
review or part thereof be reprinted or incorporated 
In any reprint or used in any advertising or 
promotion without the express written agreement 
of the Managing Editor. 
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Now Peerless introduces another p,ustraliaPr°lee 
major advance to kit set loudspeaker 
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technology. A bass speaker with a rigid * ' 

polypropylene cone that clearly 4 19a . { 
outperforms traditional paper composite a 
cone speakers to provide: Cleaner, tighter bass sound 
reproduction Low colouration and distortion High 
efficiency, suiting 25W to 100W amplifiers Consistent 
rigid panel, low mass speaker cones. 

Other outstanding features of Danish -built Peerless 

speaker kit -sets are: Sealed back mid -range with 
excellent linearity and low distortion Latest Peerless 1" 

soft -dome tweeter State-of-the-art crossover networks 
Exceptionally flat response extending to 25,000 Hz. 

Choose from these EA/Peerless speaker projects: 
PAS 100 12" 3 -way 100W (100L) 
PAS 60 10" 3 -way 90W (60L) 
PAS 25 81/4" 2 -way 60W (25L) 

includes drivers, crossover, wiring and instructions. 

Sole Australian Importer, G.R.D. GROUP PTY. LTD. 
698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome. 
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Deeva HiFi 
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Danish Hi.Fi (Aust) Pty. Ltd. Ph: (03) 82 7348 

Cheltenham 
Beland Electronics Ph (03) 550 2279 

Adelaide 

Danish HiFi Aust. Pry. Ltd. 

Goodwood 
The Acoustic Foundry 

Ph: (08) 51 2124 

Ph: (08) 271 0276 

OLD. 
Brisbane 
Brisbane Agencies 
Audio Centre Ph: (07) 221 9944 

Dee Why Geelong Hawthorn Barunda 

David Ryall Electronics Ph: (02) 982 7500 Steve Bennett Audio Ph: (052)21 6011 Sound Craftsmen Ph: (08) 272 0341 G. Mills Stereo Ph: (07)391 5606 

Sydney Hawthorn St. Peters Redclitt 

Electronic Agencies Ph: (02) 29 2098 Tivoli Hi -Fi Ph: (03) 818 8637 Miltronix Ph: (08) 42 3781 Hi -Fi Sales Ph: (07) 284 2495 

Wagga Wagga Warrnambool 
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THE VERY LATEST 
This great new book from ETI is so 
'hot off the press' that the cover literally 
glows red! 

TOP PROJECTS VOL. 8 
Our 'Top Projects' series have always been very popular with hobbyists, containing as they do 

a collection of the best projects from the past year or so's issues of ETI Magazine. Here we 

have 25 projects, ranging from the ETI-1501 Negative Ion Generator, to the ETI-499 General 

Purpose 150 W MOSFET Power Amp Module, from the ETI-574 Disco Strobe to the ETI-469 
Percussion Synthesiser, from the ETI-735 UHF TV Converter to the ETI-563 NiCad Fast 

Charger. Also included are the ETI-599 Infrared Remote Control Unit, the ETI-567 Core 
Balance Relay, the ETI-259 Incremental Timer, the ETI-156 100 MHz High Impedance 
Instrument Probe, the ETI-328 LED Oil Temperature Meter for cars, the ETI-257 Universal 
Relay Driver Board, the ETI-492 Sound Bender, the ETI-1503 Intelligent Battery Charger, the 

ETI-729 UHF Masthead Amp & more, & more. 
Top Projects Vol. 8 is available at newsagents, selected electronic suppliers or directly, by mail 

order, from ETI Book Sales, 15 Boundary St, Rushcutters Bay NSW 2011, for $4.95 plus 906 

post and handling. 
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FITJ:FFY , 

YOUR HIHF 
INTRODUCING THE REVOLUTIONARY NEW 
MARANTZ COMPACT AUDIO DISC PLAYER. 

IGITAL AUDIO, the greatest improvement in music reproduction 
since the birth of stereo is now available to give you sound more 
pure than any you have previously heard. 
THE MARANTZ CD EXPERIENCE. It's dramatic. And instant. 
Plug the Marantz Compact Disc Player directly into your existing system and it immediately upgrades the sound -limited only by the performance of your current equipment. You can expect astonishing channel separation. Very 

precise spatial imaging. Sensational dynamic range. Rich bass notes. Pure true 
treble. And, because the encoded music is read by non -contact laser -absolutely no background noise and no disc wear. 

MARANTZ FEATURES. The Marantz CD73 is gold toned. Elegant. Simple. The control panel is clean and neat, with LED signals to indicate function and track 
selection. The highly sophisticated technology is push-button operated. The disc drawer glides with the smooth precision of electronic control. 

Marantz is control convenience. 
And technologically, Marantz uses a special integrated circuit with three functions (oversampling, a transversal filter and noise -shaping) which processes the original signal through various stages to give a dynamic range of 97dB. This amounts to a 1dB improvement over most other systems. You may never hear the 

difference. But Marantz cared enough to make their Compact Disc Player 
demonstrably closer to perfection. 

IS THE MARANTZ CD73 REALLY ANY DIFFERENT? David Prakel for Hi Fi 
Answers magazine (UK) who did hear the difference said: "I have been surprised by the quite audible difference between different CD players and have already stated a preference for the sound of the Marantz machine in terms of its handling 
of 'ambience' and its sheer unfatiguing listenability. Other players I've heard in direct 
comparison have shown a bright veiling effect with more up -front presentation and 
a fatiguing quality." 

COMPACT Hear the CD73 for yourself. Call our local office for your 10E1 
nearest Marantz Dealer or write for further information. Win DIGITAL AUDIO 

MIX MtIt* f ® 

-r -- 
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HEAR NÓ? EVII 
MARANTZ (Australia) Pty Limited Inc. in NSW, 19 hard Rd., Brookvale. NSW 2100. Sydney (02) 9391900, Melbourne (03) 5442011, Brisbane (07) 446477, Adelaide (08) 2232699, Perth (09) 2763706, Townsville (077) 722011. 



S ONY. 
THE ONE AND ONLY 

The Sony CDP101 
The magic of digital audio becomes 

a magnificent reality. 
Digital Audio is a revolution. The greatest 

advance in home music reproduction since the 
gramophone 
record. As you'd 
expect, Sony is the 
leader of this 
revolution with its 
magnificent 
CDP-101 player 
that offers you 
original studio 
master quality at 
home. 

For the 
technically minded, 
the specifications 
read more 
convincingly than 
any superlatives 

flat frequency 
response over the entire audible range dynamic 
range and signal to noise ratio over 90dB perfect 
channel separation immeasurable wow 
and flutter negligible distortion. 

Sony's CDP-101 uses an 
optical laser pick-up 
(incorporating three micro 
processors), it is easier to 
use than a conventional 
turntable and connects 
easily to your existing 
system. 

Other features 
include fully 
automatic linear skate 
front disc loading - 

SONY 

T 

_ 
Low -en... -. 

automatic music sensor dual function digital 
readout of playtime audible fast forward and 
reverse 10 function wireless remote control. 

Compact Discs Last Forever 

Just 12 cms in diameter, the Compact Disc 
plays up to 60 minutes of music. It's protected from 
scratches, dust and finger prints by a plastic 
coating; and because the pick-up is a laser beam, 
deterioration is non-existent. Reproduction remains 
perfect virtually forever. 

Hundreds of titles will be available with many 
more to follow from major companies such as CBS 

CDP-101 Specifications 

Frequency Range 

Dynamic Range 

S/N 

Channel Separation 

Harmonic Distortion 

Wow and Flutter 

5Hz-20kHz ± 0.5dB 

more than 90dB 
more than 90dB 
more than 90dB (at 1kHz) 

less than 0.004% (at 1kHz) 

immeasurable 

... 

.«. 

Contact Sony for the name of your nearest dealer. 

Sydney (02) 2660655, Adelaide and N.T. (08) 2122877, Brisbane (07) 446554, Perth (09) 3238686, 
Melbourne (03) 4193133, Launceston (003) 443078, Wollongong (042) 715777. 

- 
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Make and 
Model 

Recom. 
Retail 
Price 

Dimensions 
& Weight 

Construction 
Material 

Strip Cradle 
or Carrying 
Case 

Headphone 
Cord Length 
& Band Size 

Head- 
phone 
Weight 

Number of 
Headphone 
Sockets 

AIWA 
HS -P02 

$179 88 x 111 x 31 mm 
310 g 

Metal 
& plastic 

Case. 
Shoulder strap. 
Belt hanger. 

1300 mm 
Excellent 

40 g 2 

AKAI 
PM -06E 

$179 100 x 158 x 36 mm 
560 g 

Plastic Plastic case. 
Shoulder strap. 
Belt clip. 
Cassette pouch. 

1300 mm 
Reasonable 

45 g 2 

KLH 
SOLO 
S-200 

$225 87 x 115 x 33 mm 
350 g 

Plastic Case'. Belt 
attachment. 
Shoulder strap. 
Wrist strap. 
Cassette pouch. 

1100 mm 
Reasonable 

40 g 2 

NATIONAL 
WAY 
RO-WJ1 

$139 75 x 110 x 28 mm 
223 g 

Plastic Plastic screw 
on belt cradle. 
Shoulder strap. 

1600 mm 
Reasonable 

54 g 2 

SANYO 
M -G12 

$77 92 x 140 x 35 mm 
399 g 

Plastic Case'. Strap. 1200 mm 
Good 

60 g 1 

SONY 
WALKMAN 
F2 

$239 80 x 140 x 34 mm 
3708 

Plastic 
&metal 

Plastic case'. 
Belt attachment. 

1250 mm 
Good 

45 g 2 

TOSHIBA 
KT-AS1 

$199 80.5 x 108 x 29 mm 
290 g 

Plastic Plastic belt 
cradle. 
No restriction. 

' Must remove to 
eject cassette 

1600 mm 
Good 
folding 
headband 

50 g 2 
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Make and 
Model 

Tape 
Transport 
Controls 

Provision 
of Pause 
or Mute 

Tape 
Counter 

Auto 
Reverse 

Demonstration 
or Blank Tape 

Extra Features 
FM Cassettes 
(Not Tested) 

Batteries Battery 
Condition 
Indication 

Dolby B 

Noise 
Reductior 

AIWA 
HS -P02 

Very good 
Has eject 

Pause No Yes - Pause control 
Reverse pushbutton 
Stop/eject button 

3V 
2 x AA 

Yes Yes 

AKAI 
PM -06E 

Good 
Has eject 

Mute No No - Microphone 
External amplifier 
Speakers, Cassette 
pouch, FM cassette 
Battery eliminator 

6V 
4 x AA 
+ Ext. socket 

Yes No 

KLN 
SOLO 
S-200 

Good Mute No Yes - FM cassette tuner 3V 
2xAA 
+ Ext. socket 

Yes No 

NATIONAL 
WAY 
RO-WJ1 

Very good Pause No No Yes External battery 
case for 2 D -cells 
to attach to belt 

3V 
2 x AA 
+ Ext. socket 

Yes No 

SANYO 
M -G12 

Good Mute No No Blank tape Rechargeable 
batteries 
+ Battery charger 
(Folding), Mute, Tone. 
Balance 

4.8V 
4 x AA 
Ni-Cd supplied 
or 4 x AA normal 
+ Ext. socket 

Yes 
(rechargeable 
cells) 

No 

SONY 
WALKMAN 
F2 

Very good Pause Yes No Yes Microphone jack 
Internal FM stereo 

3V 
2 x AA 
+ Ext. socket 

Yes No 

TOSHIBA 
KT-AS1 

Very good Mute No Yes - External battery pack 
tó attach to belt. 
Folding headphones 
FM/AM cassette 

3V 
2 x AA 

Yes Yes 
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Ferric Oxide 
or Metal 

Frequency 
Response 
Hz at Socket 
re 1 kHz 

Frequency Response 
Hz at Headphones 
( + 6 dB) 

P to P Wow 
and 
RMS Flutter 

Audible Wow 
and Flutter 

Signal to 
Noise 
re 0 VU (dB) 

Orchestral 
Fidelity 

Maximum 
SPL dB 
@ 1 kHz 

Overall 
Rating 

-1 Ferric oxide 
or metal 

25 Hz -12 kHz 55 Hz -7.5 kHz 0.05% 
0.14% 

Not audible -47.5 Lln 
-52(A) 

Good. 
Audible hiss. 
Noise reducn. 
effective. 

117.5 

Ferric oxide 30 Hz -14 kHz 55 Hz -4 kHz 1% Low when -47 Lin Fair. 116 * or metal 4.5 kHz -7 kHz 0.3% stationary, 
pronounced 
when moving. 

-52(A) Hiss not 
pronounced. 

Ferric oxide 18 Hz -17 kHz 65 Hz -3.2 kHz 0.2% Not audible -46 Lin Good. 110 or metal 5 kHz -10 kHz 0.25% -51(A) Audible hiss. 

Ferric oxide 70 Hz -13 kHz 100 Hz -6.5 kHz 0.05% Just audible -48 Lin Fair. 114 50* 
or metal 0.25% -53(A) Audible hiss. 

Ferric oxide 40 Hz -9 kHz 55 Hz -5.5 kHz .05% Not audible -46 Lin Fair. 116 * 
0.3% -50(A) Audible hiss. 

Ferric oxide 28 Hz -8.6 kHz 90 Hz -3.2 kHz 0.1% Not audible -45 Lin Very good. 115 
0.2% -50(A) Audible hiss. 

Ferric oxide 20 Hz -10.5 kHz 70 Hz -8 kHz .06% Not audible -46.5 Lin Very good. 116 
0.13% -51(A) 

-60(A) 
with Dolby 

Dolby hiss 
reduction. 
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Medfly can tax your mind, 
mind your tax, and let you 

play in space. 
The Medfly home computer is Games and Adventure Games, 

compatible with the largest library of which you can plug straight in to 
software available today. What this your home TV screen. 
opens up to you and your family is Medfly is a thinking machine to 
simply amazing. expand young minds; a working 

For your children - education machine for home or business 

packages on Algebra, Spelling, accounting; a games machine for 
Mathematics, Vocabulary - family fun. And above all, Medfly is a 

making your Medfly virtually a home value machine, with quality 
coach or tutor electronics by Siemens and with 

For personal and business use - more features, capabilities and add - 
you get access to Tíme on potential than many costlier 
Management, Business Systems, microcomputers. 
Accounting Packages and Financial The basic Medfly microcomputer 
Broadsheets. system - alpha/numeric keyboard 

For family entertainment - you'll and processor - is available now for 
be able to share the fun just $1,995 including 
of Action Games, Strategy fIELji FLY sales tax. 

putting the value buzz into home computing 

VICTORIA: 
Medfly Basis (Vic.) Pty. Ltd. 43 Atherton Rd. OAKLEIGH, VIC. 3166 PH: 569 0169. 

O 

ALL OTHER STATES AX.0-1 VrAPJAIIA 
2/190 George Street, PARRAMATTA. PH: (02) 689 2599 



CTU1I': TAL 

' i //,,y,a 1- a a 
a y a ,/ 

P 

/.,,,,4 i i/ 

. 

x 

a 

i 
_ 

--_.- 

v 

Justsay"...CC ..." 
Small enough to be carried in a briefcase, Texas Instruments' new CC -40 - CC for 'compact computer' - has an integrated LCD display, is 

programmable in Enhanced BASIC, and can run preprogrammed 
applications software loaded from either plug -in -solid-state cartridges or 

from small tape cartridges. 

The battery -operated sys- 
tem is designed to be used as a 
small, desktop, cordless com- 
puter and for data communi- 
cations. Launched this 
month, the CC -40 has a 
suggested Australian retail 
price of $350. 

It contains 6K of user - 
addressable RAM and can be 
expanded to 18K. 

The CC -40 console is 242 x 
146 x 26 mm and weighs 720 g. 
The display is a scrollable 
31 -character LCD capable of 
displaying both upper- and 
lower-case characters. In ad- 
dition, there are 18 built-in 
indicators for user feedback, 
including shift, control, func- 
tion, degrees, radians, grads, 
input/output in progress, 
upper-case lock, error, low bat- 

tery, left and right scroll flags, 
and six user-settable flags. 

The keyboard has a staggered 
QWERTY key arrangement 
with a numeric keypad. Key 
spacing allows for easy key 
entry without making the unit 
excessively large. A tilt stand is 
built into the back of the 
console to provide an optimum 
viewing and keying angle. 

Four AA alkaline batteries 
provide power to the console for 
up to 200 hours. Memory con- 
tents are retained even when the 
unit is turned off. The unit may 
also be connected to a standard 
240 V ac power outlet using an 
optional ac adaptor. 

For more details, contact 
Texas Instruments Australia, 
6-10 Talavera Road, North 
Ryde NSW 2113. 
(02)887-1122. 

Macpro and the Peter Principle 
Macpro Computers Australia has launched a range of 
locally manufactured microcomputer systems aimed at 
the business community. 

The result of more than two 
years research and prototyping 
by Peter McRae and Peter 
Paprota, the systems have been 
designed to offer high perform- 
ance and reliability at a com- 
petitive price. 

Both Peters are development 
engineers and they say their 
main aim in launching Macpro 
was to prove the concept of total 
modularity and produce a vi- 
able range of products that 
would grow with the user's 
needs. 

The entry level in the Macpro 
range is the System 250, a Z80A- 
based single terminal with a 
clear upgrade path to a 16 -bit 

system. To be sold in Australia 
and overseas, the system con- 
sists of the central processing 
unit, a 30 cm CRT, a detachable 
keyboard and dual 20 ' cm 
floppy -disk drives with 2.5M 
capacity. The basic model is 
priced under $11,000. 

Maximum configuration at 
this stage is 16 terminals and 
printers, nearly 40M of hard - 
disk storage and RAM expand- 
able in 256K stages. 

For additional details, con- 
tact Macpro Computers Aus- 
tralia, 183 Bank Street, South 
Melbourne Vic 3205. 
(03)699-3100. 
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S100 Z80 System Card Specialists 

r' 

CP/M3 USERS 
DRC-I I. The board for multi-user 
installations. 256K dynamic RAM card, 
bank select, fast 4 Mhz operation. on- 
board memory prom, dip -switch selectable 
boundaries. bank mode allows up to 2 
boards on bus. hidden refresh, phantom 
disable. List Price $995. 

$7950uR PRICE 

UT Ii,q nrtn, ,rim rfit, rr 
CRC -64. Fool -proof memory system. State- 
of-the-art 64K CMOS memory card with 
memory protection, on board battery back- 
up. compatible with DRC-II. write protection 
enable/disable. List Price $675. 

$565 OUR 
PRICE 

411, 1.31 
z E 

e mart -JA 

SPC-29. High performance dual serial & 9 
parallel port I/O CARD, with full I/O address 
decoding. Switch selectable baud rates. 
Link patch area, programmable modes for 

strobed/latched I/O. List Price $295. 

-r 
1 

:z ,. 

$235 OUR 
PRICE 

u 

tinül rf 
t..vt á fv145,1 P.Dil 

n;° 
FDC-II. Enhanced floppy disk controller. 
IBM 3740 compatible, operates 5" & 8" and 
single/d. density drivesi handles up to 4 

drives. runs multi -density CP/M2.2 & MP/M 
2. Vectored interrupt operation optional. List 
Price $465. 

$37OOUR PRICE 

'x''t 
:I 

SBC-800. 4 Mhz Z-80 CPU, two serial 
RS232 ports. software programmable Baud 
rate gen.. Centronics parallel port. 22 prog. 
I/O lines. real time clock (battery backed). 
2K CMOS RAM. power on reset/power fail 
detect. battery backed as standard. etc List 
Price $495 

$395 OUR 
PRICE 
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MPC-6 Dartbaud. Z-80 based six channel 
intelligent RS232 I/O card for Multiple -User 
type systems. Independant programmable 
baud rates. on board 6K battery backed 
Memory. and user programmable features 
for system tailoring. 

42SVUN ALUE 
TABLE 

Please send me product data sheets. 
(I enclose 4 stamps). 

I wish to order 

My cheque/order form for .. is enclosed 

Please debit my Bankcard No. 

Name 

Address 

Signature 

Please include me on your new product 
mailing list. I am mainly interest in 
systems for Hobby. Industrial use. 

Education, Business. Process 
control. Other. xN Sat 

s 

(11101: 

MINI CARD CAGE. 
Compact card cage - 

frame with 5 -slot motherboard plated 
through hole Five edge connectors. Was 
$150 

$125 OUR 
PRICE 

fff f_, r 
. :- 

,i-:?-; =3-fif 
= 
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S-100 WIRE WRAP CARD. Gold-plated 
edge connectors, through hole plating. 
provisions for four regulators, distributed 
power rails. I/O connector provision on top 
of card. 

$33 OUR 
PRICE 

DIGITAL PANEL METER 
Analogue Devices 49. digit LED Panel 
Meters Brand new in original boxes 
Originally $300 

$75OURPRICE 

(Limited Stocks) 

I I I 

, 

I e 17 
COMPUTER CARDS 

PO Box 412, Dandenong 3175, Phone (03) 795 5858. 
Authorised distributor of SME Systems products 

' Prices subject to change without notice All prices 
excluding tax. For retad prices add 20%. 

All boards fully assembed and tested and backed 
by 90 -day guarantee 
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(magic backs video games 
A leading Australian distributor has scoffed at reports 
that the video computer -game market faces imminent 
collapse. 

"The Australian market will 
certainly continue a healthy 
growth pattern," Imagic Aust- 
ralasia's director of marketing, 
Mark Bollinger, said on his 
return from the Consumer Elec- 
tronics Show in Chicago. 

"Some United States market 
analysts were plucking figures 
from the air after the initial 
explosion in hardware and soft- 
ware. The result was that almost 
a hundred manufacturers rushed 
the market, each targeting for 
5-10% penetration. Something 
had to give. 

"The shake -out that followed 
has meant the survival of the 
fittest and, equally important, 
better products all round. 

"Consumers are as keen to 
purchase games software as ever, 
but they're demanding a level of 

sophistication that the `cheapie' 
manufacturer can't produce." 
This was because only the major 
software companies could afford 
to employ the design talent and 
technical expertise that was es- 
sential to produce a successful 
game program. 

"American retailers report 
that cheap Asian imports just 
aren't making it, despite prices 
as low as $5," Mr Bollinger said. 
"Gone are the days when almost 
anything that moved on a screen 
could be called a game and be 
expected to sell. 

"The Australian market has 
the advantage of learning from 
the American experience, and 
those retailers who are on the 
ball will avoid many of the 
obvious problems ahead." 

Video monitor 
A new budget priced video display is available from 
AED Microcomputer products. 

The display offers 22 MHz video 320 mm printed circuit board as 
bandwidth which AED claims is well as a suitable power supply 
an improvement over competing which allows the monitor to be 
products. The display has a swivel turned into a complete stand 
and tilt facility which can be alone computer or terminal. 
easily modified by the operator. The display is capable of 

The monitor can be used on any 80 character x 24 line format as 
computer system that produces well as 64 x 16 or 32 format. 
a one volt peak -to -peak video For further information contact 
signal or any computer that uses AED Microcomputer Products, 
a descreat video card. 130 Military Rd, Guildford 

There is considerable space in NSW 2161. (02)681-4966. 
the monitor for a 270 mm x 

Fast, intelligent digital plotters 
Two new National digital digital plotter with six -colour 
plotters are now available graphics and a plotting speed of 
from Scientific Devices. 400 mm/s. 

The VP -6802A is an A-3 type Eight -bit parallel, RS232 -C 
digital plotter with eight -colour and GP-IB interfaces are option - 
graphics and a plotting speed of al with the VP -6802A and 
450 mm/s. VP -6801A, allowing these plot - 

The VP -6801A is an A-4 type ters to be used as computer 
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Master the microprocessor 
The Australian School of Electronics, which has the practical 
LernaKít course in basic electronics, is now offering a new, 
`hands-on' practical course on the fundamentals of 
microprocessors, incorporating a built-up, ready to use 
microprocessor. 

The training program has been 
designed and produced by the 
computer technology division of 
the British National Radio and 
Electronics School. 

The course, which can be 
studied at home in your own 
time, provides the necessary 
basic information to enable the 
student to understand the func- 
tioning of microprocessors and 
their supporting circuitry. You'll 
be shown how to program in 
machine code and given an un- 
derstanding of how Assembler 
and higher level languages re- 
late to this. Provision is made for 
BASIC programming if required. 

No previous knowledge of com- 
puters is necessary, though a lit - 

graphics devices. 
More information can be ob- 

tained about these plotters from 
Scientific Devices Australia 
Pty Ltd, 2 Jacks Rd, South 
Oakleigh Vic. 3167. 
(03)579-3622. 

tle basic knowledge of electronics 
plus digital and logic circuits will 
be helpful. A special introductory 
short course is available to pro- 
vide this background informa- 
tion, if required by a student do- 
ing the course, with no extra 
charge. 

The fees cover all hardware 
and software required for the 
course, and special rates are av- 
ailable for groups sponsored by 
firms. A specially monitored In- 
dustrial Training Program is of- 
fered to companies. 

Further details of these 
courses are available from The 
Registrar, P.O. Box 108, Glen 
Iris Vic. 3146. (03)523-5622. 

Commodore 
redesigns 
the Rat Race 
Rat Race is the latest game 
released by Commodore 
Computer for its VIC-20 
microcomputer. 

In Rat Race, the player be- 
comes a mouse and the objective 
is to eat 10 cheeses, dotted 
around a maze, before time runs 
out or the chasing rats catch up. 

To move around the maze, the 
player can use either the VIC-20 
keyboard or the joystick. 

Available on either cartridge 
or tape, Rat Race is distributed 
by Video Classics Computer 
Games, 286 Pacific Highway, 
North Sydney NSW 2060. 
(02)438-4866. 
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Fully encoded Preh keyboard 
Preh's keyboard division 
has introduced the Preh 
Commander, a 
programmable intelligent 
keyboard built around a 

single -chip EPROM 
microprocessor. 

The keyboard's electronics 
allow a number of software 
changes to be made by the user, 
including parallel or serial out- 
put, positive or negative strobe 

pulse, seven baud rates (150 to 
9600 baud), one or two stop bits, 
auto -repeat and caps -lock on or 
off, and data -release line. 

All up, more than 200 internal 
characteristics can be defined. 

The Preh Commander's di- 
mensions are 446 x 190 x 30 mm. 

For further information, con- 
tact Mayer Kreig, 246-248 
Angas Street, Adelaide SA 
5000. (08)223-6766. 

Scoop: A progrem what can tell 
where youse come from but 
An experimental artificial intelligence (Al) program 
being conducted at IBM's American research facility may 
lead to machine recognition of social class. 

According to a 167 -page re- 
search report from International 
Resource Development, a 
United States market -research 
firm, the IBM program can 
evaluate the style of a letter, 
document or memo and can 
critique the writing style, syntax 
and construction. 

Though IBM's immediate ap- 
plication for this technology is to 
highlight 'inappropriate style' in 
documents being prepared by 
managers, the IRD researchers 
see the program being applied to 
determine the social origins, 
politeness and general character 
of the writer. 

The experimental IBM system 
is named Epistle (Evaluation, 
Preparation and Interpretation 
System for Text and Language 
Entities). Its long-range objec- 
tive -to provide office workers 
with intelligent applications for 
natural -text processing, particu- 
larly related to business corre- 
spondence - is directed primar- 
ily toward aiding middle -level 
managers. 

Eventually, the project is ex- 
pected to diverge into two major 

classes of applications. The first 
would address incoming textual 
material, providing such services 
as preparing a synopsis of letter 
contents, highlighting items 
known to be of interest to the 
particular manager involved, 
and automatically generating 
indexing terms for future docu- 
ment retrieval. 

The second class of appli- 
cations, which is currently re- 
ceiving most of the attention, will 
apply to critiquing documents 
being prepared by the manager. 
Critique outputs from Epistle 
would initially be referred to 
draft documents, and would 
comment on 'inappropriate 
style' (phrases which are over- 
worked, outdated, stilted, too 
lengthy, too formal, obscure or 
otherwise likely to be found 
objectionable by the recipient), 
and syntactical error correction 
(improper verb forms, structural 
disagreements between subject 
and verb, and soon). 

However, the program is not 
likely to stop there, according to 
the IRD report: "The heuristic 
self -teaching capability of the 

EPROM programmer 
The CRC -80 -is a new, low cost programmer which can 
program several types of EPROMs as well as emulating 
these PROMs in the actual custom system. 

EPROMs which may be pro- 
grammed are 2708, 2758, 2716, 
2516, 2732, 2532. An additional 
module is available to allow it 
to also do the 2764 and 2564 
EPROMs. Another personality 
module allows programming of 
the 8741, 8748 and 8749 series of 
single chip microcomputers. 

The programmer comes with an 
in-built serial interface that may 
be configured to be RS -232, TTL 
or 20 mA current loop. This 
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artificial -intelligence system will 
enable the system to learn and 
recognise which style or pattern 
of writing originated in the 
Bronx, which in Harlem, and 
which in San Diego." 

The report says that the style 
of the letter will, in many cases, 
permit the program to deduce 
the level of intelligence, 
assertiveness and refinement - 
and certainly the writer's sex and 
age. This capability enables 
the Epistle program to respond 
to a letter in a mode appropriate 
to the writer and the occasion. 
For example, having ascertained 
that a letter had been sent by a 
55 -year -old lady of Armenian 
background, Epistle would help 
a manager to respond to the letter 
in terms to which the lady would 
directly relate. 

Further details on the 
US$1650 report, which is en- 
titled Artificial Intelligence, in- 
cluding a free description and 
table of contents,are available by 
writing to International Re- 
source Development, 30 High 
Street, Norwalk, CT 06851, 
United States. Telex 643452. 

allows it to operate with a term- 
inal or from a host computer. 

A cassette interface allows the 
user to store and retrieve PROM 
data from an ordinary audio 
cassette recorder. 

Emulation probes allow Z80 or 
8085 microprocessors to be in - 
circuit debugged. 

More information is available 
from Alfatron Pty Ltd, 1761 
Ferntree Gully Rd, Ferntree 
Gully Vic. 3156. (03)758-9551. 

Flex Electronics 
expands 
Flex Electronics has been 
appointed the Victorian 
agent for Energy Control, 
a Brisbane based firm. 

Flex Electronics has a broad 
range of 68xx and 65xx family 
components and modules from 
manufacturers such as Synertec, 
Rockwell, The Computerist and 
others. 

Also available from Flex 
Electronics is a single board com- 
puter capable of running FLEX9. 
The board, manufactured by The 
Computerist, is known as the 
Flexi-plus and features 56K 
static RAM, a monitor program, 
cassette interface, floppy disk 
controller, RS -232 port, IEEE -488 
buss interface and two parallel 
ports. 

A broad range of software is 
available to run on the board. For 
details contact Flex Electronics, 
P.O. Box 75, Camberwell Vic. 
3124.(03)830-1668. 
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Webster's mighty mux attracts 
$1 million American orders 
Australian computer manufacturer D.D. Webster 
Electronics has received more then $1 million in United 
States export orders for its asynchronous eight -line 
multiplexer, launched last February. 

Designated the SZV11, the 
multiplexer was developed by 
the Melbourne -based company 
to plug terminals and printers 
into Webster Electronics' locally 
designed Spectrum 11 range of 
minicomputers. However, it was 
also intended as a stand-alone 
product, targeted to the com- 
puter Q -bus market in general. 

Like all Spectrum products, 
the SZV11 is compatible with the 
internationally popular PDP-11 
systems of the giant Digital 
Equipment Corporation. As a 
result, the SZV11 has proved to 
be an efficient eight -terminal 
interface to DEC LSI-11-based 
computers. 

This compatibility is the basis 
of the American orders, deliver- 
ies of which are already 
underway to Webster Eléc- 
tronics' United States distrib- 
utor, Saturn Systems, of 
Minnesota. 

At 14 cm high, the SZV11 is 
half the size of DEC's popular 
DZV11 multiplexer, yet it offers 

eight lines compared to the DEC 
unit's four. 

A single SZV 11 sells in Austra- 
lia for $1150. 

For further details, contact 
D.D. Webster Electronics, 17 
Malvern Street, Bayswater 
Vic. 3153. (03)729-8444. 

Show business 
The second annual 
Australian Personal 
Computer Show is to be 
staged at Sydney's 
Centrepoint complex from 
March 14-17 next year. 

The event, to be held over four 
days, has drawn an immediate 
response from previous exhibi- 
tors - IBM, Digital Equipment, 
Apple, Tandy, Commodore and 
NEC have already booked prime 
sites. Further details can be ob- 
tained from Australian Exhibi- 
tion Services, 1250 Malvern 
Road, Malvern Vic. 3144. (03) 
20-1208. 

MicroBee budgetting package 
After extensive debugging 
and rewrites, Allsoft 
Computer Services has 
released its first software 
on to the Australian market -a home budgetting 
package for the MicroBee. 

The $28.90 package, which is 
available from MicroBee soft- 

ware dealers, consists of two 
independent programs, BACCS 
for Home Accounting and 
BPLAN for Budget Planning. A 
comprehensive user manual is 
included. 

For further information, con- 
tact Allsoft Computer Ser- 
vices, P.O. Box 78, Charnwood 
ACT 2615. (062)58-6864. 

How can :I write 
better software, 

faster? 
Write it in BASIC/Z! 

BASIC/Z. A new standard in compilers for the CP/M system. BASIC/Z 
is the most powerful implementation of the BASIC language on CP/M. 
BASIC/Z generates executable machine code compatible with 8080, 8085, 
Z-80 under CP/M 80 and 8086/8088 processors under CP/M 86 
and MS-DOS. 
Syntax testing as you type. BASIC/Z has a powerful program editor with 
built in syntax testing as you type. Time saving features include global 
search and replace, fifteen local edit commands and extensive debugging 
facilities. Line tracé, error line retention, and the unique ability to 'single 
step' a program with a continuous display of selected variables are just a 
few of the features which will save you time. 
Multitiered error handling allows your program to trap logical errors. 
including previously fatal BDOS errors. Only BASIC/Z can trap that 'BDOS 
ERROR ON A: READ ONLY' before it happens. 
Printer/terminal customizing is built in. The runtime library of BASIC/Z 
(included in the package) includes installation routines for the majority of 
CP/M machines on the market. Your software will have near universal 
application without further modification. Just one set of programs will run 
on practically any hardware. 
Unsurpassed accuracy. Floating point numerics with a range of 1 E-61 to 
1 E+61, with a choice of precision from six to eighteen digits. All floating 
point maths are performed in decimal (BCD). avoiding rounding off errors. 
Powerful executive functions aid programming. Using SORT, it can sort 
2,000 elements in two seconds. User defined functions are fully recursive. 
support multiple arguments and may contain an unlimited number of 
statements. 
No Royalties. BASIC/Z has no royalties nor runtime charges. The license 
agreement confers the right to distribute support software such as the 
BASIC/Z runtime module and the installation hardware configuration 
utility, subject only to specified copyright acknowledgements. 
What does it all cost? BASIC/Z documentation 6 Software: $495' inc. tax. 
Available from your computer supplier of from Software Source direct. 
Available on 21 days approval (if software seal not broken). Or clip out the 
coupon and send in for further details. 

CONVENTIONAL 
COMPILER 

EDITOR 

COMPILER 

SYNT 
ERRORS 

LINK 

EDIT/SYNTAX 
CHECK & 
COMPILE 

(NO LINK RÉO) 

DEBUG 
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BASIC/Z produces 
direct machine object 
code, NOT P -CODE. 
It is better and faster 
than CBASIC or 
Microsoft BASIC. 
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Master the 
Microprocessor 
The Purpose of this 
Course 
There is a considerable, 
expanding and world-wide 
demand for people with a 
real knowledge of 
microprocessors and 
general computer 
technology. Such people 
are needed to design and 
evaluate systems and to 
assess and develop the 
enormous range of possible 
applications, both present 
and future, of 
microprocessors and to 
understand the installation 
and servicing of the main 
types of equipment of which 
they may form the most vital 
component. 
(A microcomputer has 
already been produced to 
replace the mechanical 
programmer on a domestic 
washing machine, for 
example.) 
This Course provides the 
necessary basic information 
to enable a student to really 
understand the functioning 
of microprocessors and 
their supporting Circuitry, 

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

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

Certificate 
Issued to all Students 
completing the Course 
successfully. Course covers 
main requirements of the 
City and Guilds Certificates 
in Computers. 

Practical Dy 

Self ,¢ 

Study 
Course n' 

Learn how Microprocessors 
really work 

... the practical way. 

FREE COLOUR BROCHURE 
rPost coupon now: The Australian School of Electronics 

Pty. Ltd., P.O. Box 108, Glen Iris, Victoria, 3146. 
Offices at: 219 Balaclava Rd., Caulfield North. 

Please send your brochure without any obligation to: 

Name 

Ir./ Address 
m 

Postcode 

How the Course is 
organised 
The basis for the practical 
work in the Course is the 
Microcomputer. 
This is supplied completely 
assembled and ready to 
use. 
The Course text is carefully 
arranged in sequence so 
that each new section 
follows logically from 
previous work. Hardware 
description and 
programming technique 
progress together, so that 
the Student is discouraged 
from treating them as 
distinctly separate subjects. 
Following each section of 
descriptive text, detailed 
instructions are given in 
order to use the 
Microcomputer to provide a 
practical demonstration of 
each new function or 
technique. This provides a 
very powerful way of 
learning precisely how the 
system operates, and 
enables any possible 
ambiguities in the Student's 
mind to be quickly resolved. 

For System 801M.TRS-8OTM Model I/III or 
and Colour Computer owners 
ONE BIG ISSUE OF MICRO -80 MAGAZINE FREE! 

If you own one of these computers, you should be reading MICRO -80 magazine, 
the magazine not only written by enthusiasts, but actual owners and operators of the 
same computers you use. 

MICRO -80 understands your needs, is vital reading from cover to cover and 
sr- 

aye yea 1 
features six new programs in each issue with full operating instructions. ae%%1'9 c, ae\ 

An analysis of each program's structure and operation is included to a`o e0 l 0 
help you improve your own programming capabilities s/ 
improvements 

I 
and 

onal 
answers 

les on 
Po readers' 
programming 

are 
hardware 10 / G° oae\1 . '2 I Goa 

published each month. á°% 

ANOTHER MICRO -80 PLUS `% .<0 
Readers can purchase a wide range of software and gar%era e Q . f ' yc ' ' rL'S' 

hardware for their systems at keen prices. o% /eay ee g0 a . ' a ró e 
- i , 

DON'T DELAY ACT TODAY tea,/ 4\ s G4G yet ' eyy 
ti ra 1`áp ,, 

Either telephone your order on 
j/ o1hl 4o 

att`e aós g eiA `S 4 cp 

(08) 211 7244 (4 lutes) or send in the coupon o/ g. t 
today. ' II* 

ot r GQ v a1 0 
t 

``r6e%2Py 1 e° O Si G40 eb' ct`eG °\° 
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ETI CIRCUITS No. 4 
contains a wide range of circuits, ideas and 
data for the electronics enthusiast, arranged 
in 15 categories, including: Alarms, Audio, 
Computers, Games, Triggering & Switching, 
Techniques, RF and Test & Measurement. 

Available from newsagents, selected electronic 
suppliers or direct from ETI Magazine, 
P.O. Box 227, Waterloo NSW 2017. Please 
add $1.00 for post and handling if buying 
by mail. 

$2.95 
38 - August 1983 ETI 



Printout 
Power House Museum's 
computer lab 
Sydney's Power House Museum has established a 
`computerlab'to allow groups of visitors the opportunity to 
use microcomputers and explore their potential for 
learning and leisure. 

The 16 Tandy TRS-80 Ex- 
tended Colour computers, do- 
nated by Tandy Australia, may 
be operated independently or 
connected, via a controller, to a 
master microcomputer for access 
to disk drives and a printer. 

The laboratory is staffed by 
members of the museum's edu- 
cation service. A wide range of 
ready-made programs includes 
educational programs on art, 
mathematics and typing. 

Sessions for the general visitor 

Alpha -80 dot 
matrix impact 
printer 
Intermec Australia Pty Ltd 
has released a new small 
business printer, the Al- 
pha -80. 

The printer is a small, compact 
and low cost unit which operates 
in applications designed for the 
Epson FX-80 or MX -80 with 
Graftrax option. Control se- 
quences and codes to select any of 
the operating modes are the 
same. 

The Alpha -80 has both stan- 
dard printing and an italics 

are held at 11.45 am and 2.45 pm 
on week days during the school 
term, and at regular intervals 
during weekends and public 
holidays. Entrance is free, but is 
restricted by the number of 
computers available. 

Sessions for groups of 32 or less 
may be booked through the 
muesum's education service. 

For further details contact 
Power House Museum, Mary 
Ann Street, Ultimo NSW 2007. 
(02) 217-0111. 

character set. The user can select 
empnaslseo or Double striae 
printing, compressed or ex- 
panded characters, superscripts 
or subscripts. 

There are true descenders on 
lower-case characters and under- 
line. A full pin -addressable 
graphics mode is standard as 
well. 

The printer is supplied with 
both tractor and friction feed, a 
paper catch tray and a long -life 
cartridge ribbon. The cartridge is 
a re-loadable type for greater 
economy. 

For more information contact 
Intermec Australia, 1761 
Ferntree Gully Rd, Ferntree 
Gully Vic. 3156. (03)758-7983. 

Apple makes Fortune 
Apple Computer has been 
listed in the Fortune 500 
index of leading United 
States industrial 
corporations, and is the first 
company to achieve 
Fortune 500 standing after 
less than five years operation. 

Apple entered the personal 
computer market in 1977. By the 

following year the company's 
annual sales figure was US$7.8 
million. In 1982, Apple's sales 
topped US$583 million, moving 
Apple comfortably into the For- 
tune 500, ranking 411th on sales, 
201st in profit and 26th in return 
on equity. In its highest category 
ranking, Apple occupied the 
number two spot in sales in- 
creases. 

Hewlett Packard 
chose Spellbinder 

over all other 
CP/M 

wordprocessors. 
Why? 

Hewlett Packard conducted exhaustive research 
before selecting a CP/M wordprocessor program 
to run on their HP125 business computer. The 
result? Spellbinder was judged superior in all key 
areas. Here are some of the reasons: 
Spellbinder is fully customizable. Function keys and 
cursor keys really work on Spellbinder! This means 
faster training and more efficient use. 
The most useful and workable mailing list 
capabilities. Sort by post code then merge any 
individual information from a mailing list into text. 
Powerful sorting facilities. Sort clients by income and 
then print out a list in order of income with telephone 
numbers. Sort alpabetically or numerically. Eg. Print up 
mailing labels for only NSW customers from an all 
states list and have them sorted by post code. 
Note: These facilities are built in. 
They are not expensive add-ons. 
Boilerplating. The user can create entire documents 
by specifying the numbers of pertinent paragraphs on 
a master 'boiler plate' file and printing them in any 
order. 
Advanced printing features. Includes the ability to 
print in two columns and to print multiple documents. 
Forme generation facilities. Create a template that 
'looks like' your invoice. Spellbinder will show you 
where to fill in the blanks - then print just the 
information on your pre-printed stationery. 
Ease of use. The three interactive levels of help are 
fully customizable so they are right for YOUR system. 
You can even view other documents on your disk 
without disturbing your current text. 
Arithmetical facilities are built in. Total your invoices, 
prices or statements automatically. Full 16 digit 
precision with up to 15 decimal places. 
Full support. Software Source is dedicated to the 
support of this powerful package. A growing library of 
applications programs is available, from mail list entry 
to invoice generators. 
Contact Software Source for further details and the 
name of your nearest dealer. Come and find out what 
real wordprocessing is all about. 
Exclusive Australasian distributor. 
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REASONS * PREMIUM COMPONENTS USED eg. MOTOROLA, FAIRCHILD etc. * QUALITY INSTRUMENT 
CASES SUPPLIED WHERE INDICATED * EVERY LAST NUT AND BOLT SUPPLIED, EVEN SOLDER * IC 

SOCKETSSUPPLIED WHERE INDICATED. 

Your finished product will look so good your friends won't believe you built it, 

PROTECT YOUR VALUABLE CAR AND CONTENTS 

CURRENT 
TRIP 
CAR ALARM 
Exit / entry delay 
No false alarms 
State of the Art 
Design by ETI 

Protect Your Valuable Car and Contents 
Circuit detects minutest voltage drop across 
vehicle's battery earth strap, tripping the 
alarm uses Milspec LM394 Quality 
diecast box genuine Jujitsu relay a auto- 
matic reset after pre set time period Installs 
in minutes Includes dash mounting LEO - 
flashes to deter thieves. 

CAR ALARM 
ETI 084 
A staggering number of 
cars are stolen each 
yeár. Install an Altronics 
Alarm Kit and yours 
won't be One of them. 

Circuit operates by detection of voltage 
drops in the electrical system and features 
a flashing LEO for dash mounting as a 

deterrent to would be vandals and thieves. 

K4330 $29.50 K4084 $12.00 

MONITOR AND IMPROVE VEHICLE PERFORMANCE 

TWIN RANGE LED TACHO 
(SEE ETI AUGUST 19801 - - Z. ! 

, 
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Unit suitable for 1, 2, 3, 4, 6 and 8 cylinder 
vehicles, 2 stroke or 4 stroke fully 
compatible with conventional, COI and 
transistorized ignition systems a Includes 
protection circuitry to prevent noise and high 
voltage spikes from the points and coil 
circuit damaging the electronics. 
Display flashes when over-reving occurs 

only 3 connections required to electrical 
system. 

Check The Performance of Your Vehicle 
At A Glance! 

TRANSISTOR ASSISTED IGNITION 
WITH DWELL EXTENSION 

The Altronics Kit includes all components 
for the modifications, detailed by Electronics 

Australia Feb. 1983. 
Yes, It's bad enough paying $2.00 a gallori for 
petrol without wasting a fortune on an out of 
tune engine. Fit this transistor assisted ignition 
kit in minutes and start saving money from 
the very next petrol stop. Easy to build! 

C 
'1 

See EA November, 1982 
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POWER 
, UP 

A MUST 

FOR YOUR 

COMPUTER 

SYSTEM 
Thi great new Project from EA is the answer 
to a Maidens Prayer. 
What Does it Do? 
A single 240v mains plug and lead feeds one 
unswitched master 240v outlet plus 4 switched 
240v outlets. With say a hi-fi system plug 
your main equipment item (e.g. Amp) into 
the master outlet and whenever you "switch 
on" your amp - presto - mains power is 

applied to the other 4 outlets i.e. simply 
"turning on" your amp turns on your tape 
cassette, tuner, turntable, graphic equaliser 
without mains spikes, plops etc. 
Just the shot for your Computer System. 
The Altronics Kit includes case and all outlets. 

K6000 $39.50 

MICROWAVE OVEN 
LEAK DETECTOR 

A 
erf 724 -- 

MICROWAVE OVEN 

LEAKAGE DETECTOR 

,ALi-SCALE 

TEST 

BEWARE FULLSCr.LM RU 

ETI PROJECT 

Completely passive project receives microwaves 
via an antenna which develops a voltage across a 

detector diode driving the meter. 
Monitor your microwave oven with this easy to 
build kit. All Components mount on single PCB. 
Including the meter.. 
Genuine Hewlett Packard Hot Carrier Diode 
supplied. 

K1724 (Still only) $14.50 

K4324 $24.50 K4010 $35.00 SATURDAY 
ARVO KITS 

THE EVER POPULAR MUSICOLOUR IV EA PROJECT 

.---.._ i:v6..q,, 
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Q 
K5800 $89.50 

Combination Colour Organ and Light Chaser. 
Four channel Colour organ. Internal micro- 
phone or Connect to speakers for Colour organ 
operation. (The lights connected to each 
channel pulse in beat to the music proportional 
to portion of frequency spectrum concerned.) 
Four chaser modes forward and reverse. Out - 
but lamp load capacity a massive 2400 watts - that's 100 party globes. Full Instructions 
and every last nut and bolt included. Great 
for parties, shop signs, display windows etc. 

(SEE ETI AUGUST 1983) 

RADIO MIC 
K1106 
ALIEN INVADERS y. 
K1123 $13.95 C,i. 
SOUND BENDER 
K1492 $29.50 ZC 

K4U 
ESY LIGHT EXTENDER $3.95 

SOUND EFFECTS PACK ' CO 

K1607 $17.50 
(CONTAINS PARTS FOR ALL 5 PROJECTS/ 

$6.50 

Q- 

FOR DESPATCH P&P CHARGES AND ADDRESS OETAILS-PLEASE REFER TO OUR AD. ON PAGE" 83 , ' 



o 

O. 
CC 

a 

ALTRONICS 

y POWER DOWN V MAINS APPLIANCE TIMER Z tETI JULY 121 
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Clever new design from ETI, mains appliance is 
turned on at the press of a button and automatic- 
ally turned off some preset time later. 
Use for electric blankets, bathroom heaters., patio 
light. If your Inclined to fall asleep while watching 
TV late at night - this is the kit for you. 
o SEC Approved Transformer o Screened Front - 
Panel o Complete Kit as per ETi article, includes 
every last part. 
K6265 only $32.50 

ALTRONICS , ALTRONICS ALTRONICS 
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EA'S BRILLIANT 
LABORATORY 

POWER SUPPLY - 

-r.. 50v SA LAB POWEP SUPPLY 

* 
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See Ea May and June 1983 
Over the last 2 or 3 years we have had literally 
dozens of requests for a universal 5 amp Bench 
Power Supply Kit. Naturally we passed this on to 
the design team at Electronics Australia end at 
last it is now a reality. Just look at the design 
concept! A fully mains transformer isolated 
supply with a very clever "Switch Mode" low 
voltage circuit. 
Most Importantly it's dead easy to build (ours 
worked first timel). 

Specifications 
Input 240V 50Hz 
Output Variable 2 - 50 V at up to 5 amps 

K3300 $139.50 
10 TURN VOLTAGE CONTROL OPTION 

K3301 (ONLY)... $10.00 
HANDY + / - 12 V OPTION (SEE EA JULY 1982) 

K3302 $12.50 
WHY PAY OVER $250 FOR AN INFERIOR COMMERCIAL UNIT? 

ALCOHOL 
BREATH TESTER 0-40 VOLT/ 5 AMP LAB SUPPLY 

K1583 
ONLY 

$29.95 
(SEE EA 

MAY 1983) 

This Great new Kit from EA will be a smash hit with 
all the smashed people at your next party. Fun to 
build, Fun to calibrate and Fun to use. More 
seriously, this unit Could save lives. 

(SEE ETI MAY 8 JUNE 1983) 
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FEATURING: VARIABLE CURRENT LIMIT- DUAL METERING 

A Laboratory Supply requires specifications 
second to none. This Supply has them! 

Output voltage 0-40 V, variable 
Output current 0-0.5 A, variable limning 

0-5 A, variable limiting 
Output regulation .... <50 mV at up to 2.5 A 

<100 mV up105A 
Maximum output power 200 watts 
Metering Voltage 0-40 V in 1 V divisions 

Current 11-0.5 A in 20 mA divisions 
0-5 A in 200 mA divisions 

Series regulator design enables design and deve- 
lopment of Sensitive high gain audio and RF cir- 
cuitry free from hum and noise sometimes associ- 
ated with other techniques. 

K3325 $175.00 

* BUILD YOUR OWN PROFESSIONAL TEST GEAR * 
7 DIGIT FUNCTION DIGITAL 

FREQUENCY COUNTER GENERATOR 'CAPACITANCE METER 

rNr/la ISM an.u.L+,nN_ 
I 1 rl ü 

UNBELIEVABLE 0.005% ACCURACY 
Frequency and Period measurement to 500 

MHz (with optional prescaier) o High Input ten- 
sitlVlty. Professional unit at a fraction of the 
cost of built up units. 
o IC sockets provided throughout o Low age rate 
10.000 MHz XTAL o Duality ABS plastic case with 
deluxe Front panel o Specified LSI. 

K2500 $119.50 
PRESCALER 
K2501 $26.00 
DECIMAL POINT 
K2502 $7.50 

'l,, ^.S rUNCTgN GENERATOR __. 

, -, 
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The most essential piece of test gear isecond only 
to a good multimeter) on any hobbylst s bench Is 
some kind of audio signal generator. This design 
utilizes the latest circuit techniques to produce stable, low distortion waveforms. 

A truly versatile unit at a bargain price. 
o 4 digit frequency readout (eliminates tiresome 
dial calibration) - typical accuracy 2 2% o 3 over- 
lapping ranges xl, x10, 5100 * 600 OHM Nominal 
Output - Continuously variable 3MV - 2.5V P -P 
o Distortion - slnewave : less than 0.7% 12 1KHz 
o Linearity - triangle wave: Defter than 1% g 
1KHz o Squarewave rise time - 6V/uz maximum 
output * Amplitude Stability - better than 0.1 dB 
on all ranges. 
With the exception Of the display all components mount on a single PCB making this kit suitable for 
all Constructors. 

DIGITAL CAPACITANCE METER 

KRA. 

r n r r 
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with Deluxe instrument Case 

NEW DELUXE FINISH 
We are pleased to announce the release of the 
Digital Capacitance Kit housed in our Deluxe 
H0480 ABS Instrument Case. 
This superb Test Instrument Kit now Compliments 
our top selling Digital Frequency Counter and 
Function Generator Project Kit. Electronics Aus- 
tralia Project, Measures capacitance of both 
Polarized and non -polarized capacitors from 1 

plcofarad to 99.99 miCrofaradsin 3 ranges. 
Check values of unmarked capacitors, especially 
those little trimmers that are never coded. 
Select precise values for filters and timing net- 
works within ease. 

o EXCLUSIVE TO ALTRONICS o 
Each kit Includes precision measured capacitors for accurate calibration of each range. 

K2505 $85.00 K2521 $55.00 
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The 'screen spotter' 
a light pen for the Microbee 

This simple, low cost device plugs into the Microbee's 8 -bit 
port and gives you an `entry' into the world of light pens and 
interactive software. The project has been developed from an 
idea submitted by a reader, Andrew Allen, of Manly Vale NSW. 

ADDING A LIGHT PEN to your computer 
can open up a whole new range of possibil- 
ities to explore in software and the 
interaction between people and computers. 
This project should give Microbee owners 
an 'entry point' to some of those 
possibilities. 

The video display chip in the Microbee 
has a 'light pen' input but this is not readily 
accessible for external connection. Hence, 
other avenues for adding a light pen had to 
be explored and the eight -bit port seemed 
like a simple way to go about it and that's 
where this project plugs into the 'Bee. 

To get a photosensitive device to 'see' a 
single pixel on a VDU screen requires some 
pretty fancy optics, way beyond the re- 
sources of the home constructor, but 
detecting a single low -res graphics 'block' is 
no problem. For that reason, this project 
has been dubbed the 'screen spotter'. 

Mechanically and electronically, the pro- 
ject presents few difficulties. The soft- 
ware, we'll leave to you - apart from a 
demonstration program, reproduced later. 

42 - August 1983 ETI 

Design 
There are two parts to the Screen Spotter - the `head' and the 'interface'. The head 
is housed in a plastic logic probe case and 
contains a phototransistor to detect light 
from the VDU screen, plus pulse -forming 
circuitry and a momentary -action pushbut- 
ton so you can signal a 'response' to the 
computer. 

The interface unit is a small board 
mounted on a DB15 plug which fits in the 
Microbee's 8 -bit port. This board contains 
circuitry which provides the appropriate 
signals to the computer. 

The head and interface units are con- 
nected via a coiled cord of three wires plus 
a shield. 

A coiled cord (rather like the one on 
your telephone) keeps itself out of the way 
when the unit is not in use. This cable does 
not have to be shielded, a four -wire cable 
will serve just as well. 

Housing the head gave me a few head- 
aches! Putting the bits in the barrel of a 
suitable pen is possible, but very difficult. 

Geoff Nicholls 

Cigar tubes are great, but not everybody 
smokes cigars! If you're not fussy, a housing 
is unnecessary - but the ability of the 
phototransistor to discriminate between 
adjacent spots on the screen is not good 
without some method of restricting its 
'view'. 

After some considerable searching and 
discussions with suppliers, I settled on a 
locally available logic probe case made by 
the General Specialties Corporation (USA), 
which was obtained from Jaycar. This 
comes complete with probe tip, etc, but only 
the case part is used. The phototransistor 
neatly fits in the moulding intended for the 
probe and this provides a tube which 
restricts the view of the phototransistor 
sufficient for the purpose here. 

The pc board containing the head com- 
ponents was designed to fit snugly in the 
case. A hole has to be accurately drilled in 
the case top for the pushbutton key switch. 

The head could be housed in some other 
sort of container, but that shall have to be 
left to your ingenuity and resourcefulness. 
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HOW IT WORKS - ETI 649 

Phototransistor 01 is illuminated by white 
areas of the video monitor and produces a 
corresponding variation in current through 
R1. Transistor 02 buffers the phototransis- 
tor and IC1a plus associated components 
forms a high gain ac amplifier. IC1b and 
associated components square up the 
output from IC1a. At this point, the signal is 
either 0 V if the pen is on a black area of the 
screen, or a train of pulses if the pen is on 
a white area. IC2a and C6 -R9 -D2 stretch 
the pulses so that a constant '1' is obtained 
at IC2b if the pen is on a white area, or vice 
versa. 

The pushbutton output is debounced by 
R2 -C2 -R11 and IC2d. If the button is 
pressed, the output of IC2d is 1, and vice 
versa. 

IC2c and associated components con- 
dition the ARDY prompt from the 
Microbee's PIO before feeding it to the 
ASTB input. 

The decimal value at the port Input, for 
the four input conditions, is given in Table 
1. 
TABLE 1 

Light pen pushbutton input value 
on black off 0 
on black on 1 

on white off 16 
on white on 17 

THE DIFFERENCE BETWEEN THE 'SCREEN SPOTTER' AND THOSE 'BIG BUCK' LIGHT PENS 

A light penis a device that allows a computer 
to locate the position of a sensor placed on 
the face of the computer's video monitor. 
Light pens simplify the entry of data to the 
machine, allowing easy input of graphic 
information, selections of options from a 

menu or entry of moves in games, such as 
chess. 

The performance of light pens is limited by 
the hardware, which boils down to "you gets 
what you pays for". The ETI-649 uses a very 
simple hardware technique which trades off 
speed of response for economy. There are 
basically two types of light pen, the complex 
hardware type and the complex software 
type. The ETI-649 is the latter. 

The complex hardware light pen works by 
incrementing a pair of counters in sympathy 
with the scanning electron beam in the video 
monitor. One counter counts the lines on the 

screen while the other counts the dots 
(pixels) in each line. The line counter is reset 
at the beginning of each frame (vertical 
sync.) while the dot counter is reset at the 
beginning of each line (horizontal sync.). 

The counters are read by the computer 
when the light pen detects the scanning 
beam. The sensor in this type of pen has to 
be very well made, with extremely fine 
optics, In order to resolve individual dots on 
the screen. 

The video generator chip in the Microbee 
has provision for this type of light pen, but 
the designers of the 'Bee have cleverly used 
this feature to simplify the keyboard scan- 
ning circuitry. It would be possible to 
duplicate the light pen hardware and tap into 
the horizontal and vertical sync. signals 
inside the Microbee, but the circuit would be 
tricky to install and the problem of making a 

good sensor would remain. Perhaps some 
enterprising hardware buff will address the 
problem and develop a future ETI-XXX high 
resolution light pen? 

The ETI-649 uses a cheap and common 
phototransistor to sense the light from a 

block on the VDU and relies on the software 
to scan the screen and keep track of the 
location. The biggest drawback is that the 
screen cannot be updated faster than every 
20 ms because of the frame refresh of 
50 Hz. Any attempt to scan faster means the 
video information is written to the video 
generator and then erased before it actually 
has time to output it. Although this seems a 
major drawback, there are techniques in 
programming to reduce the scanning time. 
No doubt readers will devise programs to 
utilise the project in games, etc. 
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Construction 
The unit is quite straightforward to con- 
struct. Start with the pc boards. Whether 
you've bought them or built your own, 
check the tracks for little 'bridges' where 
they run close together, particularly at the 
IC pins, and for tiny cracks. See that all the 
holes are drilled and that they're the correct 
size. Note that the mounting hole positions 
for the DB15 plug will depend on the brand 
and type purchased. 

Before assembling the head board, use it 
as a template to mark out the hole position 
for the pushbutton key switch in the probe 
case top. Alternatively, you could measure 
its position. Do this carefully and you 
should get the whole assembly to fit 
together quite easily. 

Assemble the components to the head 
board first (ETI-649a). Solder the resistors 
and capacitors in place as a first step, 
making sure you get the electrolytic capaci- 
tor, C5, the correct way round. Mount the 
transistor, the two diodes and IC next, 
making sure you get them correctly orien- 
tated, too. If you wish, an IC socket may be 
used for ICI. The phototransistor is 
mounted at full lead length so that it may be 
bent over and placed in the original probe 
moulding. Identify its leads carefully and 
cut the base lead short. Last of all, solder 
the pushbutton key switch in place. Check 
it thoroughly when you've finished. 

Tackle the interface board next. Install 

DB 15B RIGHT 
ANGLBPCWPLt "` - 

? f- 
, 

LINK, I_ 

.. 

SHI LD B A C 
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PARTS LIST-ETI 649 

Resistors all'/4W,5'/o 
R1, R4, R10, R11, 
R14, R15 10k 
R2 270R 
R3,R13 1k 
R5, R7, R8, R12 100k 
R6, R9 1M 

Capacitors 
C1, C2 100nceramic 

'bluechip' 
C3 1 nceramicorgreencap 
C4 100ngreencapor 

ceramic 
C5 47u/6Vtantalum 
C6 33ngreencapor 

ceramic 
C7 220ngreencapor 

ceramic 
Semiconductors 

D1, D2, D3 1 N914,1 N4148 
IC1 TL072 
IC2 4093B 
Q1 FPT100,BPX25 
02 BC547 

Miscellaneous 
SW1 keyswitch(e.g: D.S.E. 

S-1200or similar) 
ETI-649 pc board; case-GSC type CTP1 or 
similar; DB15 plug; "curly cord" (if 
required)-about 1-1'/2 metres long, etc. 

Estimated cost: $17.535 

Khs 8 Components. Suppliers of kits and compo- 
nents for this project can be found on the Shoparound 
page in this issue. 

the two links first. Note that one is under 
IC2. Solder the resistors and capacitors in 
place next, followed by diode D3, making 
sure you orientate it correctly. An IC socket 
may be used for IC2. Install this or the IC 
next, ensuring it faces the correct way (pin 
1 faces away from the DB15 connector). 
Now mount the DB15 plug, bolting it to the 
pc board before soldering the pins. Check it 
thoroughly when you've finished. 

Now solder the connecting cable to the 
two boards. Use a pc stake or piece of tinned 
copper wire for the shield connection. 

The probe tip moulding in the probe case 
should be heavily blackened with a Pentel 
or other marking pen before assembling the 
head unit. See the accompanying photo- 
graph. 

Lay the head board in the probe case 
bottom and bend the phototransistor so 
that it lays in the probe tip moulding (see 
photograph). Arrange the cable wires so 
that they won't foul the assembly and then 
screw the probe case top in place. 

Now you're ready to go. 
Plug in the interface board and power up 

the Microbee. Use your multimeter to 
check that +5 V is on lead A of the cable 
(measured with respect to 0 V - the 
shield). Enter the demonstration program 
reproduced here and give it a try. 

If the unit doesn't work, switch off, 
unplug it and look for misplaced compon- 
ents, any unsoldered joints or incorrectly 
orientated semiconductors. 

ao 
tiN 
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IllocQobes gogh.a pen 
00100 REM ....SCREEN SPOTTER DEMONSRATION.... 

00110 REM 

00120 REM This program dispays a menu of 7 music notes, 
and scans 

00130 REM them with a white block to locate the 

spotting pen. 

00140 REM The scanning block stops at the pen,and will 

play 

00150 REM the relevent note if the pushbutton is 

pressed. 

00160 REM 

00170 REM Clear screen and label notes. 

00180 REM 

00190 CLS:LORES 

00200 FOR N=0 TO 6 

00210' CURS 57,N*2+1 

00220 PRINT CHR(N+65); 

00230 NEXT N 

00240 REM 

00250 REM Scanning routine loops until pen is found 

(0=16 or 

00260 REM 17 if switch on),then executes the selected 

play 

00270 REM subrbutine. 

00280 FOR X=1 TO 13 STEP 2 

00290 CURS 60,1 

00300 PRINT CHR(191);CHR(1911t 

00310 FOR N=1 TO 6:NEXT N 

00320 A=IN(0) 

00330 IF A=16 THEN 320 

00340 IF A<17 THEN GOTO 390 

00350 GOSUB (X+1000) 

00360 REM Software debouncer 

00370 A=lN(0) 

00380 IF A=17 THEN 370 

00390 CURS 60,1 

00400 PRINT CHR(32);CHR/32); 

00410 NEXT X 

00420 GOTO 280 

00900 REM The play subroutines. These could be 

replaced with 

00910 REM gosub calls to er.ecute other programs etc. 

If the 

00920 REM programs are not written as subroutines, 

then you 

00930 REM must change line 00350 to GOTO (1+1000) and 

use 

00940 REM GOTO's to the other programmes. 

01001 PLAY 1 

r, l A02 RETURN 

01003 PLAY 3 

01004 RETURN 

01005 PLAY4 

0l"06 RETURN 

01007 PLAY 6 

01008 RETURN 

01009 PLAY 18 

01010 RETURN 

01011 PLAY 9 

01012 RETURN 

01013 PLAY 11 

01014 RETURN 

0_000 END 

eti 
BACK ISSUES,... 
BINDERS AND 
PHOTOCOPIES 
Send orders to: ETI Reader Services, PO Box 227, Waterloo, 

NSW 2017. 

BACK ISSUES $2.50_each, available from Nov.1978 

Month Year $ 

Month Year $ 

Month Year $ 

Month Year $ 
Please attach a list if more than four required. 

PHOTOCOPIES $2.50,per article 'per issue 

Project No Month Year $ 

Project No Month Year $ 

Project No Month Year $ 

Project No Month Year $ 

BINDERS 

Please attach a list if more than four required. 

No @ $7.10 in 
in New South Wales 
No @ $8.50 
in other states 

TOTAL$ 

All prices include postage and packaging. 
Tick box to indicate payment: 
WJNAE81CANI 11~ 55 

e 

Credit Card No: 

American Expresst 

Bankcardt 

Cheque* 

Card Expiry Date 
tMinimum credit card order, $10. 
'Please make cheques payable to the Federal Publishing Company Pty Ltd. 

Name 

Address 

Postcode 

Signature 
Unsigned orders cannot he accepted. 
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BASIC 

Vide* 

Rosepate 

town 
Cement 

RP,e. 

Dimanerom 

YOU CAN NOW PURCHASE ITEMS FROM 
JAYCAR THROUGH 
ALL REPAYMENTS 

INCLUDE INSURANCE 

Customers must satisfy the requirements of 
HFC to purchase. All repayments are monthly 

PROFESSOR II 
OUTSTANDING! 

Low cost colour computer 
with APPLE compatibility' 

SPECIFICATIONS 
195502 ai é 

Inrvnn. 
etas 

sae ñ m r.am Mtn Pop 
memory RAM 

Moa. .áe.e=,,. nP, i.mT`p1 imam a'x4ivA.rMa.. CN.errSe w.a.en cnr..,e. Tepe . i eer .éi.' 
o..Pnn.Ce,eon .i e poroln.o.a0 I .elveenl w 
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Menanumarle ana net.. 1.m. 

vHPInt.Nra m Pro 
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Mtatrace i. ' P . NP 

Centra Pea enorfacaC rtaw TV e as 

* Amp a 250 
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teolle Me mower 
renram 

x.t .1,e: xonmM 

9.2919 mar :e .e.. 

Cat. YC1300 
I- 

FAK Of RAM SueeLitD 
AN 

In 
DARD all .tat ya, ewer 

TUL La .,e M ,..aeon P.0RB. 
STANDARD 

v AND TV 1RF1 v2Pet 
STANDARD 

P yeluew it Me 

T nal 

tom. 
c! sé 

STANDARD 
P 

.mere PrMlm InR,r.a 
STANDARD WI... 

APPLE 
BASIC te r erra 
II BASIC. Aro 

APPLE no teen .III non a. a. 
Maro MM.. PM II 

Normally $658 
Moro-prorM" 

ism 
Ea . 

s !I 
-+- 1r . 

ale 

. o. ¡ ,:I:WO' 

--a10u15 bc 
Only $4.4 SAVE $159 - 

Most Apple Soft II BASIC 
programs will run on the MPF II 

50V/5A laboratory 
power supply SAVE $20 

129 
Ref: EA May(June 1983 

w tAC mus M ICRO- 

Normally 
$149 

By far the most exciting high power supply 
we have seen! Using the latest switchmode l 
principle, very little energy Is wasted with 
high dissipation In the regulators - a cause I 
of considerable heat dissipation and high 
hardware costs. 
The Jaycar kit comes with every originally 
specified component down to the last nut and 
bolt Also Included are special Scotchcal I 
meter scales. Beware of inferior kits that do 
not supply such components. (Not for sale 
as a separate item). 
Cat KE1520 

itre<d;1t $2495 

SAVE $5 
1er.OIAW Normally $29.95 

Cat KA1522 
In all states and territories in Australia it is an offence to drive vehicle with an alcohol/ 
blood concentration above a certain limit. In most states it's 0.05 others 0.08. Either 
way it's only a relatively small number of alcoholic drinks. 
Because it's only a small number of drinks, many people (quite wrongly) believe that 
they remain below the statutory limit. 
The KA1522 Breath Tester can help here. A unit with the same circuit diagram was 
featured in May "Electronics Australia". It CANNOT give you an actual blood/alcohol 
content reading, however it can go close. And it can give you a relative reading between 
Inebriated feiendslll Great at parties!!! 
Grab the whole kit now for only S29.95. you never know, it may save your licence or 
your life! 

Wide band AM Tuner 
ROM EA dCJan 82 83 

szri $229 
Plfsnssad M AMTMw 

11 0 121313,#i= f r w 

Cat KAI49B 

Australla Is one of the lee, coo ntr,.s IT the World where w0dBband AM Is trantouttect 
In tact a good quality AM signal can be much belt." than en FM counterpart. 
Anyone who has suffered from FM mulmpath distortion wdl Rnow whet we mean 
The Ptaymastar AM tuner Is a tree broad btdw,dth Imn.rhet dome, Sae the Ire.. 
ncy response graph ,n November E A 1982 

Once ATM', 015 Jayta" Alt H h.9h rNNHw approach JaTear supplies an ..elusive *rant 
Owe, design that differs from the odnai E A design 'The Jaycee AIt prcNeles III corneo nenb to complete the project INCLUDING a CON1OMBIV OM outlet.. cab net 

I 50(0 SERIES 
I I(iRA1'HIC, 
I E(ZUALISI;IIS 

SAVE 
$20 

AM Tuner alignment 
k it r*I: EA March 83 

Simple prOl.ct 
moulds You ta acC 

.at reignreign,uyour 
EA hdeund trhar. 
CL KA1S1S 57 99 

. lált\5000 POWER ''a AMPLIFIER 

'i....a.:..-..- -- . '. 

e AI 
; GvUa:L.415_151111'4/10. ; ±;1:«I S159 each 

qdwr o.p., TPl.eol SAVE $40 
AUSTRALIAN (NOT HONG KaNGI ALL it MADE -SPECIALBUILTRACK SOCKETS CABINET-DUALITYIII PRpVIDfD 

CM. KEaxOa 

SPECIE ICATION 
t S TParo4Ne.. - oxae 

12N. 
ae 

0=1 I,IS1 
earaol: I4an Ineae rñ 

Dn. trm: 100.r DOWN 

"Blueprint" 

RIF F71 

JAN/MARCH 19111 

Cat of 4205 

"BLUEPRINT" 
FUNCTIONS 

MOVING COIL INPUT 
MOVING MAGNET IOVNAMIC 

CART I 

*INPUTS 12 OFFI . TUNER INPUT 
AU( INPUTS I? OF FI 

TAPE INPUTS 12 OM 
INPUT LEVEL CONTROL 
*TAPE OUTPUTS 12 OFF) 
aooHF CALIBRATION 

OSCILLATOR 
LED AVERAGE IVUI & PEAK 
LEVEL ME MRS 4&18 TO .9d8 

5000 preamp 

:.,T -e:, N 
t- w 

41. 11420.7 

MULTICOLOURED 
LED DISPLAY 

BLACK MONOLITH 

MOOS SWITCH, STEREO 
BALANCE r:ONTROL 
LINE OUT, MONITOR OUT, 
MONITOR VOLUME CONTROL 

FEATURES 
EKTRELIELT CLOSE TRACKING 

TO RIAA 1110N0 CO 
GOLD PLATED CONNECTORS 

ON ALL INPUTS 
*ENGLISH LORLIN' LOW NOISE 

SELECTOR SWITCHES 

LOW NOISE I SOptrn METAL 
FILM RESISTORS USED 

TINNED FIBREGLASS PCB's 
LOW CAPACITANCE SCREENED 

CABLE USED THROUGHOUT 
OUALITY IC SOCKETS 
SPECIAL REAR PANEL 
MULTICOLOURED RECTANGU 

LAR LED, USED 

SAVE $20 
the pair 
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Lyrebird Piano Kit 
REF' EA 11/81.1/82 NERES!! 

- FREE! A stanGREATd (!Ike theW oneFEATU illustsatM bol not aletly 
Me tame). Welk around S50 but touts al no extra chuye 
with each 73 on 88 note kit. 
- FREE! A sold. tug non Trough around S19). Yours to 
keep to owe years of faithful fence alter you hat tom. 
pleted your Lyrebird, IIf note only) 
- FREE. A 200y roll of solder. You mil need some to 
build the Lyrebird but there will he plenty left oxen for 
other women. (73 A 8E note yeraons) 

FREE! Duality IC sockets ptnrrded in both kits, 
REMEMBER!! THE LYREBIRD OUTPERFORMS READY BUILT PIANOS COSTING UP TO THOUSANDS OF DOLLARS MORE. WHY PAY MORE WHÉN YOUR CONSTRUCTION KNOWLEDGE CAN SAVE YOU A FORTUNE? 

r. Oc1AVE 
lee NOTE I 

VERSION 

$489 

. d 

88 NOTE VERSION $489 
SAVE $100 

73 NOTE VERSION $425 
SAVE $50 

$425 
The stand that we provide 
for the piano kit is not the 
same as the one shown in 
the illustration. 

THE SUB -WOOFER 

AMPLIFIER/FILTER 
UNIT 

li She Brandleaders in Pluto Electronics 
rir!iriIE 

Each kit is complete down to the last nut & bolt. 
SX-2000. UK's largest selling electronic ignition!' 
system - NOT CD' - with great reliability. 

the ultimate in 

electronic 
ignition 

All fittings included) 
'Reactive Discharge" 

Cat KJ6650 ft \\f g 

SpartiriIE SX2000 NEW 
A Reactive Discharge System 
combines all features of the SX500 plus 

Reactive Discharge electronics combining all the 
advantages of both Inductive and Capacitive 
Discharge for maximum spark performance. 
Gives the most thorough Combustion of air/fuel 
ratios especially current lean mixture emission 
controlled engines. 
Voted 'Accessory of the Year and the best as tested 
by Popular Motoring Magazine 
Patented clip -to -coil fitting. 
Systems function.light as well as Static Timing Light 
the ultimate brand leading contact -breaker 
triggered system 

Value 

$49 
SAVE 
$10 s9 

TX -2002. Breakerless ignition) Full fitting kit to convert 90% of all 
cars, All contactless hardware supplied. No drilling or tapping You 
can easily convert - and even use your points to work the TX -20021 
Cat KJ-6652 

SIMNI E; 7x2002 
A Reactive Discharge System - with unique auxiliary 

circuit. Combines all features of the T%1002 plus' 
Reactive Discharge elecnnnics combining ell the adrenteges of 
Inductive end Capacitive Discharge for maximum spark 

. smn Geperformance thorough combustion M er/fuel ratios 
especially current lean minute emission controlled engines 

$99 

SAV E 

$16 

115 
Unique 3 -way mange -over switch incorporating an eu.rbaro 
bets up circuit 'ELECTRONIC/OFF/AUXILIARY' 111E BRAND tCMile 
Robust die -test case, fully resistant to mesture end heat 
The ultimate system -REACTIVE DISCHARGE - CONTAC T LE SS 
OR CONTACT TRIGGERED - AUXILLIARY BACK UP CIRCUIT - 
CLIP -TO -COIL FITTING - FOUR CONNECTIONS ONLY - 
ALL PARIS INURE BOX TO FIT OVER 500 APPLICATIONS 

Spartirita TI1G52 
An Inductive Discharge System 

Can be operated utilising Well Effect' 
triggerheed. a roosting contact.beeakeit 
Extended dwell Inductive Discharge for 

m spark efficiency 
Three position switch 
Sufic Timing Light 
Systems Function Light 
Patented clip-to-eorl fitting 
Robust dre.cast case. 
Fully waterproof 
Protected from the hostile environment of 
the engine compartment 

DIGITAL CAPACITANCE 
METER Ref: EA Meech 1982 

This klt-onto again uses the amazing 
DPM, 200 LCD display/driver module 

' Capable Of measuring 
capacitance from 
IpF to 19.99 F. 

It is a must in every 
workshop or lab. 
Klt Includes case. 

SAVE $10.50 
NOW $64 Cat KA1420 

plril 
S si r:i,iitI: 

TX APPLICATIONS 
Nu separate fixing Id immured 
all vans m one box. to fit 
than 500 vehicles 

Spartirita AT -80 
a.nnantc,niares* aro.enm. ":º::eC: This :. ó7°µ M» w /meow .1: a. éw 

wt naEk 
SPECIAL CODE F r.n ew OUTSIDE OF E 

.o 4nnt. esaioaRaALa.r.nennnry xe a\ L 010050 

SAVE $10 
$79 $69 

ATRO 

ONLY $89 

$89 
SAVE $10 

HEART RATE MONITOR 
SAVE $5 

qg WAS $79 
NOW $74 

C.f. KA1466 
This unit enables you to measure your own 
pulse instantly and accurately. Nis light enough 
even for joggers to carry. A must for people 
who may have heart problems. 
Complete kit Including LCD Display. 

Function Generator 

Mil .1 
: ....a.Fa. ItInL aaa.arM 

RN EA Apnl 1902 

Cat K `1428 
RI [' T LT 

an wilRux 
So Os . ax 

"Pigeon Pair- companion to the new 500MHz DFM. Low distortion 
generator of sine, square and triangular waveforms. From below 20Hz 
to over 160kHz. Inbuilt 4 digit frequency counter in de -luxe case. 

JAYCAR EXCLUSIVE - 1% 5Oppm metal film resistors used for 
stability 

REF. EA JULY 1982 
State-of-the-art power Mosfet technology combined with 
an active low pass filter results In a sub -woofer amp with- out equal anywhere!! 
FEATU RES: Around 100WRMS Drive capability. 

Low pass (sub -woofer) filters on board. 
Can hook-up to pre -amp out or power - 
amp out 
Power supply on board. 

(Transformer needed. ONLY $39.50) 

Normally $79 

M-27 . 

r 

i,kNK-¡r lít 

COMPUTER BELOW $200 
- Value 

SAVE 
$10 

'69 

_ 

$179 
SAVE $20 

FEATURES 
- INSTANT FUEL CONSUMPTION IN LITRES/100KM AND 

MPG!! (MOST OTHERS HAVE ONLY ONE OF THE ABOVE) 
JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE 
ALONG. 

- INSTANT SPEED, TIME AND OTHER FUEL DATA. - VISUAL AND AUDIBLE EXCESS SPEED ALARM. 

(iiycar 

HURRY LIMITED 
STOCKS!!! 

NUMBER 1 

FOR KITS 

SYDNEY SHOWROOM 

I125 YORK STREET PHONE: (02) 264 6688 
TELEX: 72193 

ICAR LINGFORD SHOWROOM 

Cnr. CARLINGFORD A PENNANT NIL LS ROAD 
PHONE: 1021 872 4444 

IMAIL ORDERS& CORRESPONDENCE 
BOX K 39 UAYMARKE T, SYDNEY 2000 
POST AND PACKING CHARGES 

IS5 so.99 151.50) SlO - $24.99 ($3.20) 
325 549.99 (54.50) 350 - $99.99 156.50) 
S100. more (38.001 

999 

SEND SAE 
FOR MORE 

DATA 

Cat XC2010 

sum 
77YY++^^I 

vvwas.. 

SHOP HOURS CARL INGFORD 
Mon f Ti 9.m - 5.30pni: Sat - 9an - 12pm: Thum night 8.30pm 
SHOP HOURS SYDNEY 
Men f n 8.30an -5.30mn: Sat - 8.30an - 12pm: Then night 8.30pm 

Mail Order By 

BANKCARD 

Via Your Phon 
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EPROM PROGRAMMER 

USER -AVAILABLE # 
4K RAM 

MEMORY 

TEXT 
TOOL 
SOCKET 

PRINTER 

2K ROM 

OPTION 

4K ROM 

TOTAL: BK RAM. 4K ROM 

2K RAM 

CONTROL 

8255 

8000 
2K 

EPB RAM 

8800 
2K 

E PO RAM 

9000 2K! 
EPB ROM PRINTER 

e- 

` 
6000 

OK 
PRT ROM 

OPTION 

2K RAM 
OR 
AK ROM 

280 
CPU 

7000 
4K 

EXT RON 

ICLOCK 

0000 
4K 

MONITOR A 
BASIC 
ROM 

1100 
2K 

RAY 

2000 
218 

EXT RAY 

ADDRESS 

V 
DATA 

Figure 1. Block diagram of the MPF-1 B and its add-on options. 

Developing the MPF-1 B 
Microprofessor 
The MPF-1B Microprofessor, reviewed in the October 1982 
issue of ETI, has enjoyed a certain `cult' popularity among 
students and 'hackers'. Here's how to exploit its possibilities a 
little further. 

THE MPF1-B is a Z80 -based educational 
development system which may be ex- 
tended to control various devices or as a 
compact general purpose computer. It is 
supplied with 4K of EPROM in which 
resides the monitor and a tiny 2K BASIC 
interpreter. The standard RAM is 2K and 
there is a socket for an extra 2K -4K of 
RAM or EPROM. 

A desirable accessory for the serious 
assembly language programmer is the 
thermal printer which contains 4K of 
character generation ROM and PRT moni- 
tor with space for another 4K of EPROM 
which may be used for general programs. 
(Similarly, the 4K of RAM on another 
accessory, the EPROM programmer, may 
be used for general purposes.) 

The printer outputs 20 characters per 
line and includes memory dump, 
disassembler and BASIC listing facilities 
in its ROM. Particularly useful is the 
disassembler as it allows one to check an 
assembly language program for errors after 
entering it in machine code. 

Documentation with the MPF1-B in- 
cludes a User Manual, giving the funda- 
mentals of the Microprofessor's operation, 
an annotated listing of the monitor pro- 
gram with its subroutines and an Exper- 
iment Manual which explores most of the 

programming avenues available on the 
MPF-1B. 

The processor board has a six -piece 
7 -segment display controlled by the moni- 
tor subroutines which are user -accessible. 
As program is entered, the location (two 
bytes) and its contents (one byte) are 
displayed. 

As an exercise in extending the capabili- 
ties of the MPF-1B towards those of a full 
microcomputer, a program was developed 
to utilise alphanumerics via the on -board 
key array, of which 32 are usable for such 
a purpose. 

The two alternatives were therefore to 
utilise the keyboard in a QWERTY style 
array by means of a shift key or to delete 
some little -used or synomorphic characters 
from the 32 keys. 

Initially, the second alternative was 
undertaken with the marked keys 0-9 and 
A -F taking their marked values and 
another 16 taking other alphabetic charac- 
ters; the use of Z,K, V and O were replaced 
by 2,H,U and 0 respectively. Q was 
temporarily deleted. As each character is 
entered, it is displayed on the LED array 
and the ASCII equivalent is deposited in a 
buffer. 

When a line is complete it is printed out 
from the buffer by the thermal printer. 

Lance Wilson 
Holme Bldg, Box 186, 

University of Sydney NSW 2006 

GHIJCDEF 
Ll 1NP89AB 
RSTU45E7 
WXY 123 

32 -CHARACTER SET 

Because the MPF-1B is programmable in 
machine language utilising the very power- 
ful Z80 block instructions, with memory 
directly accessible, this program can be the 
beginnings of a primitive but very useful 
text editor. Note that a 7 -segment display 
is limited in the variety of characters that 
it will create so artistic license is occasion- 
ally necessary. 

The program may be adapted for use 
with 40 or SO column printers. The files 
created may be written onto cassette tape 
using the MPF-1B's own inbuilt system, 
for later correction and manipulation, such 
as file -searching using the Z80 block 
instructions. 

For example, one may set up a names 
and addresses file, entered from time to 
time in chronological order, and using Z80 
sort programs from Rodney Zaks' "Pro- 
gramming the Z80" or one of the other 
sources, it is possible to put the list into 
alphabetical order, use it to print address 
labels or search out particular material. 
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56 -CHARACTER SET 

Specifically, this could be used to list 
journal references and provide key -word 
searches for particular topics. 

Overall therefore, there is a host of 
programming exercises with practical 
spinoff at a price that won't put you in 
hock for the next ten years. 

The simplified version of the alphanu- 
meric program provides the benefit of 
simplicity of use at the expense of a limited 
ASCII character set. This program and the 
one using SHIFT may be entered along 
with other utility programs onto EPROM 
where it would be accessible by means of a 
simple CALL. 

Similarly one could, with a rather a 
larger amount of work extend the range of 
the printer to such things as Japanese 
symbols by modifying the PRT monitor 
onto another EPROM utilising a home- 
grown character set. 

One of the great attractions of the 
Microprofessor is the relatively easy access 
to its monitors, for reasons both pedagogi- 
cal and practical. 

PROGRAM DETAILS 
ASCON 1: 
Simple 32 character version. 
After initialisation, which sets up buffers 
in the expansion RAM area, there is the 
setting up of a new line, setting up of a new 
word and it goes on to fetch the next 
character from the keyboard. The SCAN 
subroutine in the ROM monitor displays 
what is in the DISBUF and drops out of 
this subroutine when a key is pressed. A 
keycode is left in register A. 

To use this on our 7 -segment display and 
in ASCII for the printer, we have to convert 
it to the appropriate codes. This is done by 
means of look -up tables which, with 
register HL as a pointer, uses the keycode 

in A as an offset to find the location 
holding the appropriate code. 

The 7 -segment character is loaded into 
DISBUF and the ASCII into OUTBUF. 
The pointer IX is decremented ready for 
the next character and this also means that 
the display on each SCAN moves one place 
to the left so that the words, as they are 
entered, pass in from the right across the 
display. 

Register HL is incremented for the next 
character also; the fact that IX and HL 
require opposite adjustments is due to the 
operation of the monitor. 

A space denotes the end of a word and 
when this occurs the free spaces left in the 
20 -character line are displayed for about a 
second before we go back for the first 
character of the new word. 

Carriage return is by end of line or 
SPACE + X. Carriage return and end -of - 
line insert OD (stop print) until the line is 
printed and this is replaced by OA (line 
feed) to separate lines. Any block of text 
for later printing needs to have OD inserted 
for termination. 

This simplified version is intended for 

N 

ASCON 1 

INITIALISE 

NEW WORD 

NEXT 
CHARACTER 

DECODE 

-s.= - 
OF 

LINE? 

SPACE? 

v 

!S\ 
FOLLOWING 
CHARACTER 

X? 

N 

DISPLAY 
FREE SPACES 
IN LINE 

DECODE 
FOLLOWING 
CHARACTER 
8 STORE 

experimentation. One may easily change 
the characters produced by accessing the 
7 -segment (7seg) and ASCII tables. With 
the rather more difficult job of getting into 
the print monitor, one may even produce 
new characters. 
ASCON2: 56 characters 
with SHIFT, CR, BACKSPACE 
With this more complex program it was 
desired to be able to produce the (almost) 
full Microprofessor character set in order 
to create simple files, drive phoneme 
generators and all the other inconsequen- 
tial things a computer buff desires to do 
without straining the pocket too much. 

There is a shift key which, when pressed, 
exchanges the 2 -character tables with two 
others in the pointer instructions to obtain 
the shifted characters. 

. There is a carriage return key and a 
backspace which allows one to make 
corrections. This program does not display 
free spaces left in the line; it is left as an 
exercise for the enthusiastic programmer 
to transfer this facility from the 32 into the 
56. 

EXCHANGE 
TABLES 

ASCON 2 

T 
NEXT 

CHARACTER 

CR? 

` N 

N 

SPACE? 

Figure 2. Flow charts for the two character set programs. 
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Neither program is perfect; the 32 will 
miscount free spaces and not to return 
automatically íf one uses the SPACE key 
at the end of the line. However, if all the 
bugs were picked off its backside and all 
the possible extensions incorporated this 
article would never see the light from the 
topside of a round filing cabinet! 

There are certain intrinsic strengths, 
such as easy access to the buffer itself to 
play with the characters or their formatt- 
ing. The programs can be put on EPROM 
using the Microprofessor programmer and 
placed in the printer extension socket. In 
this case, any internal calls need to be to 
the appropriate 7000 location. 

As previously mentioned, the program 
can be easily modified to accommodate 40 
or 80 character lines and thus interface to 
larger printers. 

To print out the full text one can use the 
routine from the PRT-MPF manual: 

DD 21 01 20 LD IX, 2001 
CD AC 65 CALL MTPPRT 
76 HALT. 

For the printer to terminate, OUTBUF 
needs to hold OD as its final code; this is 
most easily inserted by directly accessing 
the buffer to replace the OA left by ASCON 
with OD; the pointer to the last line is in 
IFFF/2000. 

Useful references. 
A. R. Miller. 8080/Z80 Assembly Lan- 

guage, Techniques for improved program- 
ming. Wiley (About $17.55). 

Rodney Zaks. Programming the Z80. 
Sybex. (Under $16 at Tandy and D.S.E.; 
others $26). 

William Barden Jr. TRS80 Assembly 
Language Programming. Tandy ($5). 

William Barden Jr. The Z80 Microcom- 
puter Handbook. Sams ($11-$15). 

Joseph Carr. The Z80 User's Manual. 
Prentice -Hall (ETI Book Sales, $25). 

M. Sargent and R. L. Shoemaker. 
Interfacing Microcomputers to the Real 
World. Addison-Wesley. (About $15). 

Howard Boyet. 8080 Microcomputer Ex- 
periments. $14+ 

William Barden Jr. More TRS-80 As- 
sembly Language Programming. Tandy $7. 

(The 8080 Bugbook is also useful.) 
The Microprofessor MPF-1B is avail- 

able from Emona Computers, George St., 
Haymarket, Sydney and David Reid, York 
St., Sydney. Price of the basic machine is 
about $138 and the printer, about $105, (+ 
sales tax). 

ASCON 1 

Initialise by nominating DE as 
OUTBUF pointer and clearing 
OUTBUF. The lead address of the 
current line is held in 1FFF/2000 
which impinges on the printer stack. 
Characters per line is loaded into C, 
and 1X is nominated to point to 
DISBUF for 7 segment display. Fif- 
teen locations are Geared within 
DISBUF. 

Go to SCAN monitor subroutine 
for key -in and to display anything in 
DISBUF. The keycode transferred 
via register A is decoded into 
7 -segment and ASCII via look -up 
tables and dropped into DISBUF 
and OUTBUF. 

End -of -line is checked by decre- 
menting the counter with each 
character. End -of -line or SP and X 

initiate a line print, effectively a car- 
riage return. If SP is not followed by 
an X the indication is for a new word; 
the number of free spaces left in the 
line is then displayed. 

The CLRBUF subroutine at 1880 
loads 00 int (B) memory locations 
after the initial one indicated by 
(HL). 

The DECODE subroutine at 1890 
points HL firstly at the 7 -segment 
lood-up table and uses the keycode 
in A to offset to the appropriate 
character and then the same for 
ASCII. 

The LPRINT subroutine firstly 
loads a CR/STOP PRINT character 
into OUTBUF, calls the printer sub- 
routine to print out the line and then 
replaces it by a line -feed character. 

At the beginning of each new 
word the number of free spaces in 
the line is displayed by converting 
the contents of register C to 
7 -segment on the LEDs. 

Remember: When placing these 
programs into a memory location, 
e.g: in a particular chip socket, any 
internal CALLS must be made to the 
correct location, i.e: to within that 
chip's area of addresses. 

Using the empty EPROM socket 
in the printer the CALL CLRBUF 
(CD 8018) needs to be modified to 
CD 8070, location 7080, which is in 
the relocated program. 

1849 CD CALL 1830 188B 00 MOP 
GH I JCDEF 184C 00 NOP 188C 00 MOP 
LMNP89AB 184D 79 LD A,C 188D 00 MOP 
RSTU4567 134E CD CALL 0678 183E 00 NOP 
WXY 0123 1851 06 LD B950 183E 00 MOP 

1853 CD CALL 0624 1890 DD DEC IX 
1800 11 LD DE,2001 1856 10 DJNZ 1853 1892 F5 PUSH AF 
1803 62 LD H , D 1858 00 NOP 1393 CD CALL 1900 
1804 6B LD L,E 1859 F1 POP AF 1896 DD LD(IX+00)9A 
1805 06 LD B,FF 185A CD CALL 1890 1899 00 MOP 
1807 CD CALL 1880 185D 18 JR 1820 189A 00 MOP 
18OA 00 NOP 185E 00 NOP 189B F1 POP AF 
130E 00 MOP 1860 00 NOP 189C CD CALL 1940 
180C ED LD (1FFF)9DE 1861 00 MOP 189E 12 LD (DE),A 
1810 OE LD C,14 1862 3E LD A,OD 18A 13 INC DE 
1312 DD LD IX927FO 1864 12 LD (DE),A 18A1 C9 RET 
1316 00 MOP 1865 DD LDIX9(1FFF; 
1817 00 NOP 
1819 21 LD HL,2?E0 
181B 06 LD E,1F 
181D CD CALL 1880 
1820 00 MOP 
1821 00 NOP 

1869 
186C 
136E 
136E 
1870 
1872 

CD 
3E 
12 
13 
18 
76 

CALL 65AC 
LD A,OA 
LD (DE),A 
INC DE 
JR 180C 
HALT 

1900 
1903 
1904 
1905 
1906 
1907 

21 
85 
6F 
7E 
00 
C9 

LD HL91910 
ADD A,L 
LD L,A 
LD A9(HL) 
MCP 
RET 

1822 C5 PUSH BC 1873 00 MOP 1908 FF RST 38F 
1823 CD CALL 05FE 1874 00 NOP 1910 BD 30 9B BA 
1826 CD CALL 1890 1875 00 NOP 1914 36 AE AF 38 
1329 00 NOP 1376 00 NOP 1918 BF BE 3F A7 
182A Cl POP BC 1877 00 MOP 191C 8D 33 3F OF 
1:32B OD DEC C 1878 00 MOP 1920 B6 B8 37 AE 
182C 28 JR Z,1860 1879 00 NOP 1924 B5 30 37 3A 
182E 00 NOP 197A 00 MCP 1928 B1 00 3D 1F 
1$2F 00 MOP 187B 00 NOP 192C AD 85 1D 3A 
1830 FE CP 20 187C 00 NOP 1940 21 LD HL -91950 
1.832 20 JR NZ,1820 187D 00 NOP 1943 35 ADD A,L 
1834 00 NOP 187E 00 NOR 1944 6F LD L,A 
1835 CD CALL OSFE 137E 00 MOP 1945 7E LD A9(HL) 
1338 OD DEC C 1880 AF XCR A 1946 C9 RET 
1839 FE Co 12 1381 '7 LD CHL),A 1947 FF RST 38H 
133E 28 JR Z.1860 1882 23 INC HL 1950 4F 3_ 32 33 
183D 00 NOP 1883 10 DJNZ 1881 1954 34 35 36 37 
183E 00 MCP 1885 C9 RET 1958 33 39 41 42 
183F F5 PUSH AF 1886 76 HALT 195C 43 44 45 46 
1.940 DD LD ?X,2?F0 1887 00 MOP 1960 59 54 58 53 
1844 DD PUSH IX 1888 00 NOP 1964 55 49 48 4D 
1846 El POP HL 1889 00 MOP 1968 4A 20 4E 50 
1847 06 LD B4O4 188A 00 MOP 196C 47 4C 52 57 
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ASCON 2 

Similar to ASCON 1, but in- 
stead of carriage return being 
SPACE + X, there is a CR key 
and no display of free spaces in 
the line. 

After initialisation the pro- 
gram checks the keyboard, 
branches if the key -in is a CR to 
print the line. If it is any other 
key except SHIFT it branches 
to 1840 where the check for a 
BACKSPACE and consequent 
operations is performed. If no 
BACKSPACE it goes on to de- 
code the character and deposit 
it in OUTBUF. If this is space it 
goes back to NEWWORD in- 
stead of NEXC. 

If the key was a SHIFT the 
pointer in the program to 
lookup tables is changed so as 
to look at the shifted char- 
acters. 

1800 
1803 
1804 
1905 
1807 
180A 
180B 
180C 
1810 
1812 
1816 
1817 
181A 
181C 
181F 

11 LD DE,2001 
62 LD H,D 
6f: .D LYE 
06 LD B,FF 
CD CALL 1880 
00 NOP 
00 MOP 
ED LD(1FFF),DE 
OE LD C,14 
DD LD IX,27F0 
00 MOP 
21 LD HL,27E0 
06 LD B,1F 
CD CALL 1880 
00 MOP 

1820 CD CALL 05FE 1866 00 MOP 1899 F1 POP AF 
1823 FE CP 03 1867 00 MCP 1894 CD CALL 1900 
1825 28 JR Z,1870 1868 00 NOP 1:39D 12 LD (DE)7A 
1827 00 MCP 1869 00 NOP 189E 13 INC DE 
1828 FE CP IF 126A 00 Nc 189E C9 PET 
1824 20 JR NZ,184D 1862 00 NOp 1840 00 00 00 00 1822C 00 NOP 186C 00 NOp 1844 00 00 00 00 182D 2A LD HL,(ISAC) 186D 00 Np 1848 00 00 00 00 1830 D9 EXX 186E 00 MOP 18ÁC 30 19 E0 14 1831 2A LD HL,(1901) 186E 00 NOP 
1834 22 LD (18AC),HL 1870 3E LD A,0D 18B0 21 LD HL,1SC0 
1837 
1835 
183B 
1830 

D9 
22 
00 
2A 

EXX 
LD C1901),HL 
MCP 
LD HL,(18AE) 

1872 
1873 
1877 
1874 

12 
DD 
CD 
3E 

LD (DE)TA 
LDIX,(IFFF) 
CALL 65AC 
LD 4,04 

18B3 
1834 
18B5 
18B6 

85 
6F 
7E 
00 

ADD 471. 

LD L,A 
LD A7(HL) 
NOP 

183E D9 EXX 187C 12 LD (DE),A 18B? C9 RET 

1840 2A LD HL,C1SB1) 187D 13 INC DE 18E0 00 BD 5B 00 

1843 22 LD (18AE),HL 137E 18 JR. 180C 18E4 AE AF 38 BF 
1846 D9 EXX 1880 AF XOR A 18E8 07 13 32 02 

1847 22 LD (18B1),HL 1881 77 LD (HL)7A 18EC EF 83 42 82 
1844 18 JR 181D 1882 23 INC HL 18F0 BE BA 70 9B 
184C 00 NOP 1883 10 DJNZ 1881 18F4 36 :.4 10 EE 
184D FE CP 19 1885 C9 RET 18F3 BB 00 90 28 
184E 20 JR NZ,1858 1886 76 HALT 18FC :3D 43 30 FF 

1851 1B DEC DE 1887 00 NOP 1900 21 LD HL,1910 
1852 DD INC IX 1888 00 NOP 1903 85 ADD A,L 
1854 18 JR 1820 1889 00 NOP 1904 6F LD L.A 
1856 00 MOP 1884 00 NOP 1905 7E Ln 07(HL) 
1857 00 NP 188B 00 NOP 1906 C9 RET 
1858 CD CALL 1890 188C 00 MOP 1930 20 30 3F 00 
185B OD DEC C 188D 00 NOP 1934 35 36 37 38 
185C 28 JR Z,1570 188E 00 MOP 1938 2A 2F 2B 2D 
185E 00 MCP 188E 00 NOP 193C 26 3C 3E 3D 
185E FE CP 20 1890 DD DEC IX 1940 39 33 21 32 
1861 20 JR NZ,iS='0 1892 FS PUSH AF 1944 34 22 2? 24 
1863 18 JP 1..81.7 1893 CD CALL 18E0 1948 29 00 34 32 
1865 00 NOP 1896 DD LDCIX+00),4 194C 28 23 31 FF 

MEMORY LOAD 56 CHARACTER 

1800 11 01 20 62 1854 18 
1804 6B 06 FF CD 1858 CD 
1808 80 18 00 00 185C 28 
18ÚC ED 53 FF 1F 1860 20 
1810 OE 14 DD 21 1864 B2 
1814 FO 27 00 21 1868 00 
1818 EO 27 06 1F 186C 00 
1810 CD 80 18 00 1870 3E 
1820 CD FE 05 FE 1874 2A 
1824 03 28 49 00 1873 AC 
1828 FE 1F 20 21 187C 12 
182C 00 24 AC 18 1880 AF 
1830 D9 2A 01 19 1884 FC 
1834 22 AC 18 D9 1888 00 
1838 22 01 19 00 1880 00 
183C 2A AE 18 719 1890 DD 
1840 24 B1 18 22 1894 BO 
1844 AE 18 D9 22 1898 00 
1848 B1 18 18 DS 189C 19 
184C 00 FE 19 20 1840 00 
1850 07 1B DD 23 1844 00 

CA 00 00 1848 00 00 00 00 1SFC SD A3 30 FF 
90 18 0D 1SAC 10 19 CO 18 1900 21 30 19 85 
12 00 FE 1830 21 EO 18 p_.5, 1904 6F ?E C9 FF 
20 BD 18 18B4 6F 7E 00 C9 1908 FB FF BE FF 
00 00 00 1828 FF FF EE FF 190C FE FF BF FF 
00 00 00 18BC DF FF F5 FF 1910 20 4F 2E 00 
00 00 00 íSC0 00 BD 40 00 1914 42 4E 4D 4C 
OD 12 DD 18C4 A7 3D BA 85 1918 47 48 44 42 
FF 1F CD 18C8 AD 27 B1 97 191C 54 59 49 50 
65 3E OA 18CC B3 B6 30 iF 1920 55 43 2C 58 
13 18 8C 18D0 B5 SD 01 37 1924 56 45 57 53 
77 23 10 18D4 F5 8F BA AE 1928 52 00 44 46 
C9 76 00 18D8 1D 00 B3 OF 192C 51 41 5A FF 
00 00 00 18DC FD 3F 9B 00 1930 20 30 3F 00 
00 00 00 18E0 00 BD 5B 00 1934 35 36 37 38 
2B F5 CD 18E4 AE AF 38 BF 193:3 2A 2F 2B 2D 
13 DD 77 18E8 0, 13 32 02 193C 26 3C 3E 3D 
Fl CD 00 1:3 EC EF , 9. A2 82 1940 39 33 21 32 
12 13 C9 18F0 BE BA 70 9B 1944 34 22 27 24 
00 00 00 1:3F4 36 14 10 EE 1948 29 00 34 3B 
00 00 00 18F8 BB 00 90 28 194C 28 23 31 FF 
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EPROMs 
shown only 
for clarity. 

Prototyping 
Area 

Jim Ferguson, the designer of the "Big Board" distributed by Digital Research: Computers, has produced 
a stunning new computer that we will begin shipping in November called "Big Board II", it has the 
following features: 

4 MHz Z80 - CPU AND PERIPHERAL CHIPS 
The Ferguson computer runs at 4 MHz. Its monitor code is lean, uses Mode 2 Interrupts, 
and makes good use al the 280-A DMA chip. 

64K DYNAMIC RAM + 4K STATIC CRT RAM + 24K E(E)PROM OR 
STATIC RAM 

"Big Board II" has the three memory banks. The first memory bank has eight 4164 
RAMS that provide 60K of user space and 4K of monitor space. The second memory 
bank has two 2Kx8 SRAMs for the memory -mapped CRT display and space for six 2732 
As, 2Kx8 staticRAMS, or pin -compatible E(E)PROMs. The third memory bank is for RAM 

or ROM added to the board via the STD bus. Whether bought as a bare board, a full kit, 
or assembled and tested. it comes with a 350 nS2732 EPROM containing the monitor. 

MULIPLE-DENSITY CONTROLLER FOR SS/DS FLOPPY DISKS 
The new Ferguson single -board computer has a multiple density disk controller. It can 
use 1793, 1797, or 8877 controller chips since it generated the signal with TTL parts. 
The board has two Connectors for disk signal with 34 pins for 5.25' drivers, the other 
with 50 pins 8' drives. 

VASTLY IMPROVED CRT DISPLAY 
The new Ferguson SBC uses a 6845 CRT controller and 8002 Video Attributer, 
controller to produce a display that will rival the display of quality terminals. Characters 
are formed by a 5x7 dot matrix on 15.75 KHz monitors and 7x9 dot matrix on 18.60 
KHz monitors. The display is user programmable with the default display 24 lines of 80 
characters. 8002a crop supplied for 18 to 60 krtz monitors. 

STD BUS CONNECTOR 
The Ferguson computer brings its bus signals to a convenient place on the PC board 
where users can solder an DSTD, bus cards can be plugged directly into it, and it can as 
well be connected by bus cable to industry -standard Card cages. 

DMA 
The new Ferguson computer has a Z80 -A DMA chip that will allow byte -wise data 
transfers at 500K bytes per second and bit serial transfers via the Z80 -A S10 at 880K 
bytes per second with serial processor overhead, though the monitor for the new 
computer uses the DMA chip mainly for transferring data to and from disk, the chip can 
readily be used for other things since its "wait/ready" pin can be connected under 
software control to some half a dozen signal lines. When a hard -disk subsystem is 
connected to the "Big Board II" via its "SASI" interface, the DMA chip makes 
breathtaking disk performance possible. 

Errors and omissions excepted 

"SASI" INTERFACE FOR WINCHESTER DISKS 
The "Big Board II" implements the Host portion of the "Shugart Associates Systems 
Interface". Adding a Winchester disk drive is no harder than attaching a floppy -disk 
drive. A user simply 1: Runs a 50.conductor ribbon cable from a header on the board to 
any of several inexpensive controller cards for Winchester drives that implement the 
controller portion of the SASI interlace. 2: Cables the controller to an appropriate drive, 
and 3: Provides power for the controller -card and drive. Since our CBIOS contains code 
for communication with hard -disk, that's all a user has to do to add a Winchester to a 

system! 
A Z80 -A S10/0=TWO ASYNCHRONOUS/SYNCHRONOUS SERIAL 

PORTS 
A PARALLEL KEYBOARD PORT= FOUR OTHER PARALLEL PORTS 

USER 110 
The new Ferguson single board computer has one parallel port for an ASCII keyboard 
and tour others for userdeflned 1/0. When the computer is powered -up or reset, the 
monitor looks for a carriage -return at the keyuboard and serial ports K the first carriage - 
return the monitor gets comes from the parallel keyboard, the monitor uses the board's 
video display circuitry to communicate with the user via a CRT. If the first carriage - 

return is typed at an ASCII terminal attached to a serial port, the monitor autabauds and 
makes the terminal the system console. 

TWO Z80 -A CTCs=EIGHT PROGRAMMABLE COUNTERS/TIMERS 
The new Ferguson computer has two Z80 -A CTC5. One is used to clock data into and 
out of the Z80 -A S10/0, while the other is for systems and application use. 

PROM PROGRAMMING CIRCUITRY AND SOFTWARE 
The new Ferguson SBC has circuitry and drivers for programming 2716s, 2732(A)s, or 
pm -compatible (E)EPROMs Sonware 525 extra 

CP/M 
CP/M with Russell Smith s CBIOS for the new Ferguson computer is available for 5220 
The CBIOS is available separately for $65. 
Actual board size: 39.6cm a 22.2cm. 5 inch BIOS being developed Approx price 595. 

Pricing and Availability: 
Aver/ability: 2 weeks delivery. 
In single quantities, full kits cost $775.00 + tax, and ABT'd computers cost 
$895. There are attractive discounts that range to 35% for OEM's and 
dealers. For details about them please call Rod Irving on (03) 489 7099. le: 
3 Ferguson II "Big Board" are less 20% off the one-off price, hard disks 
disk controllers, boxes and power supply to suit both 8" 8 514 - systems 
will be available. 
Bare board with main chips now available (includes PCB, Manual, PALS, Monitor 
ROM, SMC chips). You have to add rest of components at $495 + tax 
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As designed by ETI 

SPECIFICATIONS 
Frequency response: 

Distortion: 

S/N noise: 

High-level input: 15Hz-130 kHz, +0, -1 db Low-level input - conforms 
to RlAA equalisation, 10.2 dB 
1 kHz <0.003% on all Inputs (limit of resolution on measuring equipment 
due to noise limitation). 
High-level Input, master full, with respect to 300 mV Input signal at full 
output (1.2V): >92 dB flat >100 dB A -weighted. 
MM Input, master full, with respect to full output (1.2V) at 5 mV Input, 50 
ohm source resistance connected: >86 dB flat >92 dB A -weighted. 
MC Input, master full, with respect to full output (1.2V)and 200 eV Input 
signal: >71 dB flat >75 d8 A -weighted. 

POWER AMPLIFIER 
Please note that the "Superb Quality" Heatsink for the power amp was designed and developed by Rod Irving Electronics and is being sup- 
plied to other kit suppliers. This product cost S1,200 to develop so that your' amplifier kit would have a professional finish as well as sound. 
We also have a new range of rack mounting boxes which will be released soon. 

SPECIFICATIONS 
Power output: 100W RMS Into 8 ohms (355 V supply). 
Frequency response: 8 Hz to 20 kHz, +0-0.4 dB 2.8,Hz to 65 kHz, +0-3 dB. NOTE: These 

figures are determined solely by passive filters. 
Input sensitivity: 1V RMS for 100W output. 
Hum: - 100dB below full output (flat). 
Noise: -116 dB below full output (flat, 20 kHz bandwidth). 
2nd harmonic distortion: <0.001% at 1 kHz (0.0007% on prototypes) at 100 W output using a 356 

V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W. 
3rd harmonic distortion: <0.0003% for all frequencies less than 10 kHz and all powers below 

clipping. 
Total harmonic distortion: Determined by 2nd harmonic distortion (see above). 
Intermodulatlon distortion: <0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1). 
Stability: Unconditional Price 

slashed 21.2943. 
$279 

THIRD OCTAVE GRAPHIC EQUALIZER 
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SPECIFICATIONS E.T.I 
Bands: 
Noise: 
20 kHz bandwidth 
Distortion: 

Frequency Response: 
Boost & Cut: 

MX -1200 MICROPHONE/AUDIO MIXER 
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This unit teaturN'. 12 microphone I no inputs with pan, bass. treble. effect and 
told back controls for each channel LED peak indicate/. or each channel 

2 turntable inputs with cross -lade and individual output contras master 
eouahser for bass, midrange and treble variable headphone Output etc.. etc. 

compete with carrying case. 

.PECIFICAT 0.... 
INPUTS 
Late 22pWIcMK .eedWIK 
LOP 221dle« 12 
Phan 5200.10( STEREO.2 t2mv1 at 
1KNs 
Effect W1um (Awl 101D'sp(. 1 

yd Pcp M wiºm 

dr ` 

FADER a con T ROLLERS 
17 chem...., Sad.. ED+Vrrr LOG 211E 

3 Masl.r, t.aw, S2. tolsn, LOG 15% 
12 FM 0051w. 300, UN 
I Fie Masts, Wag. 300. LIN 
12 Few Sand; Sot LIN 
I Effect Rehire. 300. LOG 151. 

2 Phone. 300, LOG 15% 
1 Nona PI.... 300. LOG 111E 
SM. sloe 
FREOUENCV RESPONSE:20-20 KHa 
TOTAL HARMONIC DISTORTION- Lase 
than 0.1% 
METER 2M*MMd VU Meters Ode. 
0.7r5V 
PEAK INDICATOR: 12 LED Pe.. Indicator. 
VOLTAGE: 2.0 VAL SON! 
POWER CONSUMPTION 7.2 watt 
DIMENSIONS 620 (VD. 366 (oi toe pp nun 
pupped cmprate *nth carryeq camel 

, Dec. 1982 
28 Bands from 31.5 Hz to 16 kHz 
<0.008 mV, sliders at 0, gain at 0 (-102 dB), 

0.007% at 300 mV signal, sliders at 0, gain at 0; 
max. 0.01%, sliders at minimum. 
12 Hz -105 kHz, +0, -1 dB, all controls flat. 
14 dB 

1 unit $189 
2 units $359 

EXTRA FEATURES OF OUR KITS 
POWER AMPLIFIER 

KIT PRICE 5299 P&P 58.00 
1% Metal Fdm Resistors are used where possible 
Rewound Cods are sggpged 
Aluminium case as pet the onpmal article 
All components are top wally' 
Over 200 Kits row sold 
We have bcdt the unit and so Mew what needs to go into 
every kit 
SUPER FINISH Front panel wooed with every kit at ro 
Iota COSI to you 
We are so confident of ttus kit mat we can now otter it 
assembled and tested so that people alto do rot have 
the time can apprecale the sound that this Koehn 
puts cut This a done on a per order basis delivery appro. 
two aeeris after pacemern 

only 5425 
'All parts available separately for both Iola 

PAEAMPLIFER 

KIT PRICE 5259 P&P 58.00 
1% Metal Film Resistors are supplied 
14 metres of Lou Capacitance Shielded are suppled 
la at extra in case o mistakes) 
English "torten' Switches are supplied ro substitutes as 
others sppy 
We have butt and tested this unit and so know what 
reeds to go into every kit 
Specially Irilperted Sack anodised akatemun kro05 
Again as with the power amp we are offering this tut 
A & Tat a once *11th we do not believe there is a 

commercial unit amiable that sounds as good Sarre 
delivery as the PA 

only 5425 

ROD IRVING ELECTRONICS 
2 BRANCHES; 425 High St. Northcote,'Ph.: (03) 489 8131 

48-50 A'Beckett St. Melb. Ph.: (03) 347 9251 
Mail orders: P.O. Box 235 Northcote, Vic. 3070 



THE VIC-20 COLUMN 

She was only an amateur's daughter, but she dit 
what her dah dah dit. 

If you use Morse code and want to be able to listen 
to it before sending it off, you'll find the 'Morse Code 

Tutor' program very useful. 
Neil Duncan, who wrote the program, has won the 

VIC-20 expansion board for the best software item this 
month. 

'(ENCOURAGEMENT* 
Ozi-Soft, in conjunction with Computer Technics, 
is offering to donate a VIC-20 expansion board for 
the best software item submitted to this column 
every month. 

The board is Australian designed and manufactured 
and simply plugs into the VIC-20's expansion slot. 
It features three sockets that can be independently 
switch -selected, plus an on -board reset switch. With it 
you can plug in up to three separate expansion units to 

your VIC-20 and avoid the hassle of plugging things in 

and out and turning the computer on and off each time. 
It is distributed by Computer Technics, P.O. Box 25 
Kogarah NSW 2217 and costs $59.95. 

All submissions must be accompanied by a signed 
letter from you stating that it's your original work. The 
winning submission will be judged by the Editor and 
no correspondence will be entered into. All published 
submissions will be paid for. 

Send entires to: The Editor, VIC-20 Column, ETI 
Magazine, P.O. Box 21, Waterloo NSW 2017. 

MORSE CODE TUTOR 
Neil Duncan, Heathmont Vic. 
There are several ways of bringing your Morse 
up to scratch, but you want to be able to listen 
to code before sending it at any given speed. 

This program allows the VIC-20 to send code 
to you without the noise problems of 'off air' 
Morse or having to use the skills of another 
person. 

To use the program, type in the text (only 

numerics and alphabet letters are programmed) 
and play it back at the required speed. You may 
type in up to 1000 characters, which should be 
sufficient for a good work-outl The text may be 
replayed as often as required, and at whatever 
speed you wish. 

To enter text, do not use the RETURN button. 
The F1 key will terminate the text. The F2 key will 
loop the playback to the start of the text. This 

loop will happen only once. If several loops are 
required, press the F2 key the required number 
of times. 

The sophistication of editing, deletions, etc, 
has not been included. Neither has the facility to 
'trim' the weighting of the Morse. The length of 
the listing of such a modified program starts to 
become a problem. 

The underlined code in lines 120, 500 and 
9010 refer to special keys on the VIC-20. 

MORSE CODE TUTOR 

10 DIM A$(36):L1=100 
20 GOSUB 9000 
30 PRINT "TYPE IN TEXT (1)" 
40 PRINT "SELECT SPEED (2)" 
50 PRINT "RUN CW (3)" 
60 PRINT "EXIT (4)"; 
70 INPUT A 
80 IF A>3 THEN END 
90 IF A<1 THEN 30 
100 ON A COSUB 120,500,700 
110 COTO 20 
120 PRINT "clear,home TYPE TEXT, NO RETURN." 
130 PRINT "I.1 FOR EXIT" 
140 PRINT "F2 FOR LOOP" 
150 PRINT "OR JUST TYPE..." 
160 P=0 
170 CET A$:IF LEN(AS)<>1 THEN 170 
180 A=ASC(A$) 
190 IF A=32 THEN A$=CHR$(96):A=96:COTO 275 
200 IF A<48 THEN COSUB 300:COTO 170 
210 IF A<58 THEN A=A -47 :COTO 275 
220 IF A<65 THEN GOSUB 300:COTO 170 
230 IF A< 91 THEN A=A-54:COTO 275 
240 IF A=133 THEN RETURN 
250 IF A=134 THEN COTO 275 
260 COSUB 300:COTO 170 
270 IF. P>1000 THEN RETURN 
275 P=P+1:POKE M1+P,A:SYS(830) 
280 B=ASC(A$):IF B>57 THEN B=B -64 
290 POKE 51+21,B:COTO 170 
300 POKE P9,8:POKE T1,135:POKE V1,15 
310 FOR I=1 TO 100:NEXT I 

320 POKE V1,O:POKF P9,27 
330 RETURN 
500 PRINT "C1ear,home SELECT SPEED 1-5"; 
510 INPUT S:1F S<1 OR S>5 THEN COSUB 300:COTO 
520 L1=30*(6-5) 
530 RETURN 
700 P1=0 
710 P1=P1+1 
720 IF P1>P. THEN RETURN 
730 X=PEEK(ffl+P1) 
740 IF X<1 THEN 710 
750 SYS(830) 

760 IF X>40 THEN 810 
770 M$=A$(X):M2=LEN(M$) 
780 Y=X-10:IF X<11 THEN Y=Y+57 
790 POKE 51+21,Y 
800 GOSUB 1300:COTO 710 
810 IF X=134 THEN POKE(Ml+P1),O:P1=0 
820 POKE S1+21,96:GOSUB 1200: COTO 710 
1000 REM DASH 
1010 POKE T1,225:POKE V1,15 
1020 FOR L=1 TO 3*L1:NEXT L 

1030 POKE V1,0 
1040 RETURN 
1100 REM DOT 
1110 POKE T1,225:POKE V1,15 
1120 FOR L=1 TO L1:NEXT L 

1130 POKE V1,0 
1140 RETURN 
1200 REM SPACE 
1210 L2=L1:IF L1>80 THEN L2=L'2*1.5 
1220 FOR L=1 TO 4*L2:NEXT L 

1230 RETURN 
1300 FOR J=1 TO M2 
1310 FOR L = 1 TO L1/3:NEXT L 

1320 IF MID$(11$,J,1)="-" THEN COSUB 1000: 
GOTO 1340 

1330 GOSUB 1100 
1340 NEXT 3 

1350 L2=L1:IF L1 >80 THEN L2=1.2*2 
1360 FOR L=1 TO L2*3:NEXT L 

1370 RETURN 
9000 REM INITIALIZE 
9010 PRINT "clear,home ":51=7900:C1=38620: 

V1=36878:11=36875: P9=36879 
9020 FOR I = 830 TO 858:READ X:POKE I,X:NEXT I 

9030 M1=6500 
9040 FOR I=1 TO 36:READ A$(I):NEXT I 

500 9050 RESTORE:RETURN 
9060 72,8,162,0,160,1,185,220,30,157 
9070 220,30,169,0,157,220,150,157,241,150 
9080 232,200,224,21,208,236,40,104,96 
9090 --- --- - -, 
9100 
9110 
9120 
9130 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
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FLUORO O. BALLASTS 
NEW. 20 WATT OR 6/8 $ 2 WATT STANDARD FLUORO 
LIGHTING BALLASTS EX rani 

MANUFACTURER. (Normally $4.90) 
SORRY, NO MAIL ORDERS ACCEPTABLE! 

SOLENOIDS 
CHEAP 

HIGH QUALITY 
FAMOUS MAKERS 

BOX -FRAME SOLENOIDS, PULL TYPE. 
24v AC...$3.90 24v DC...55.50 
110v AC..51.25 240v AC..$11.50 

EX -COMPUTER 

capacitors. 

1.01 O+s(off mtdss 

1/2 PRICE 
TESTED AND GUARANTEED WORKING 
HUGE RANGE AVAILABLE! 
HIGH GRADE COMPUTER QUALITY 
NEVER AGAIN AT THESE PRICES! 

NOTHING OVER $5 
We are clearing stocks of ex -computer 
electros- most were SS, $6. $8, $10, 
$11 etc, NOW HALF MARKED OR PREVIOUSLY 
ADVERTISED PRICE, MAX. LIMIT $5.00! 
Huge range in-store to choose from now 

(;) WE'RE OVERSTOCKED ON THESE 
ALL BRAND NEW, CURRENT 2 O,, TYPES. NORMALLY 0.351 ea. 
TAKE YOUR PICK, VALUES MAY BE 

earn MIXED FOR QUANTITY DISCOUNTS! 

10.99 15c each loo 100 
IV) Vertical (H) Horizontal 
SMALL 5mm TRIMPOTS 
100 (V). 220 (V), 1K (V). 1K (H) 
2K (V). 2K2 (H). 5K (V). 5K (H). 
10K (V). 10K (H). 20K (V). 25K 
(H). 47K (V). 

LARGE 10MM TRIMPOTS 
100 (H). 200 (V), 470 (V). 1K (V) 
1K (H), 2K2 (V). 2K2 (H). 4K7 (H) 
10K (H), 10K (V), 25K (V). 470K 
(V). 2M2 (H). 4M7 (V). 

21 41-,OT2 

FUSEHOLDERS 

*0f°r. rc 
the Nil 

D 
HIGHEST QUALITY I 

$ 
32 6.inM 

'O 3F AG 

Relays 
2 POLE CHANGEOVER 
2 AMP CONTACTS 

110v AC..52.00, 220v AC..52.75 

4 POLE CHANGEOVER. COMPLETE WITH 
SOCKETS, 2 AMP CONTACTS 
115v AC COIL ONLY $ 3 EA 
4 POLE CHANGEOVER HEAVY DUTY. 
240v AC COIL. 10 AMP 
CONTACTS. VALUE AT... $ 4 . 38-P 

PRE-PAK 
electronics p/I 

DIP SWITCHES 
4 WAY ECONOMY $1.50 

4 WAY DE-LUXE..82.10 
5 WAY DE-LUXE...$2.60 
7 WAY DE-LUXE....53.20 
8 WAY ECONOMY $2.00 

10 WAY DELUXE $4.15 

NEW, MULTITURN 
CCRMET 

T - IMPOTS 
100, 500. 1K. 5K, 50K, 

100K. 200K, 500K. 1M. : 11.95 

Save a bundle on IN - 
SPEC IALS1 

IAI 
M8 

TK V YOKES 

(COL 
OUR)ASSIS 

5S enrA 
100V 2A BRIDGE 

RECTIFIERS 
e.gm/ 

Oh 

HOOK-UP 
WIRE 14r0.12MM0 

SHOP SALES ONLY 
per 1(IOreetees 

THERMAL CUTOUT 
SWITCHES 

MOTORS. ETC. 
FOR ELECTRIC AIVE 
0.2A 8 0.7A $3'9 
ISOSTAT SWITCHES NOW MADE-UP: 
CHOOSE ANY COMBINATION OF.... 

(PER SWITCH) 

RGA1 

PACK/ 
POST: 
$2 PLUS 

5% ORDER 

2S00uF 63vw 
1(94 CANS 

aYeu. 

SPEAKER TERMINALS 

WITH ITH MTG CUP 2 
RED/BLACK 

RIM S 

1NTERFEAss 
RENCÉ 

1OMH2 
F1L rERS 

/ eo rp2.511 

115v EX -COMPUTER 4 O 
BLOAER FANS S o. 

MAINS SWITCH $1.80 
2 CHANGEOVER $1.20 
4 CHANGEOVER $1.50 

HEW Connectors 
"D" SERIES 

SUB -MINIATURE 
. 1-9 10+ 

9 PIN FEMALE SOCKET $1.95 $1.75 
9 PIN MALE PLUG $2.35 $2.10 
9 PIN PLASTIC COVER $1.90 $1.70 
15 PIN FEMALE SOCKET $2.25 $1.95 
15 PIN METAL COVER $1,00 $0190 
25 PIN FEMALE SOCKET $3.50 $3.00 
25 PIN MALE PLUG $3.70 $3.30 
25 PIN PLASTIC COVER $2.95 $2.55 
37 PIN FEMALE SOCKET $4.55 $4.00 
50 PIN FEMALE SOCKET 56.00 $5.25 
50 PIN MALE PLUG $6.00 $5.25 
Nnphenol, Plessey. AMP, Cannon, AB etc. 

ELECTRO -MAGNETIC 
COUNTERS 

BEST QUALITY 
FAMOUS MAKERS 
WAY BELOW NORMAL COST! 

24v DC RESETTABLE. 
PANEL MOUNTING,..87.95 $6.95 

24v DC NON-RESETTABLE. 
PANEL MOUNTING -84.95 $4.40 

110v AC CHASSIS MTG,.52.50 $2.20 
220v AC CHASSIS MTG,.54.95 54.40 
15-30v DC OPEN TYPE,.83.00 52.55 
All above either 5 or 6 digit readout. 

STACKABLE 
MODULES 
24v Dc, 2 SIZES. 
PANEL MOUNTING. 

Internal position ind- 
icator switch for remote 

sensing, highest quality. 

PRICED WAY BELOW NORMAL COST! 
SLIM -LINE MODEL WITH PCB 

EDGE CONNECTOR $ 5 00 
STANDARD SIZE. PCB EDGE 

CONNECTOR ($1.50) $6.90 

SYNCHRONOUS 
MOTORS 

6 10 
RPM or RPH 
Hysteresis timing motors, 220V 
sealed gear case, mount 
in any position. 3mn diam 
X Pomt long shaft. S5EA 

1á WEST ST, 
LEWISHAM, NSW 

6 CHANGEOVER $1.80 
8 CHANGEOVER $2.10 

% TANTALUM 
CAPACITORS 

2 for prlc of 11 
IE'RE OVERSTOCKED ON THESE RESIN - 
DIPPED TAG TANTALUMS - BUY NOW! 

0.22uF 35v 0.60 0.47uF 35v 0.60 
0.68uF 35v 0.60 2.2 uF 35v 0.60 
3.3 uF 35v 0.60 15 uF 16v 0.70 
15 uF 35v 0.95 22 uF 6v 0.60 
33 uF 10V 0.70 47 uF 6v 0.70 

********** 
ROCtCER 

SWATCHES 
NOW 

50 250V 3A 

MAINS OR 
3 PULE 

CHANGEOVER EACH 

********** 
CENTRONICS ell PRINTER 
se.75 PLUGS 
Extremely small, ribbon -contact 
connectors suit Computers and 
std. CENTRONICS printer input. 
Comprises 24 pin plug with 

.,.d. 
gold-plated contacts and 
metal cover. polarised. 

Plug Sockt 
SECOND-HAND. FROM 11 
ASSEMBLED CABLES - 

PRICES SLASHED 

MICROS WITCH 
BONANZA! 

FROM 
ONLY 51.50 

All 250v AC RATING 1-9 10+ 
2 AMP SOLE C/O CONT. $1.50 $1.25 
10 AMP N.o./N.C. $2.00 $1.70 
15 AMP DBLE C/O tONT.$2.50 $2.10 

VARIOUS ACTUATING LEVERS AVAIL. 

569-9797 
24 1) NOW ORDER SERVICE 

3 DIGIT 
MECHANICAL 
COUNTERS 
GOOD VAI UE FOR HOBBYISTS, [,/ 
EXPERIMENTERS, MANUFACTURERS W 
OTT 10-24, 0.80 ea QTY 25-99. 0.70 ea 

IC SOCKETS 
* FREE! * 
BUY 9, GET 1 FREE! 

8 PiN 0.25 $2.25 
14 PIN 0.30 $2.70 
16 PIN 0.35 $3.15 
18 PIN 0.45 $4.05 
22 PIN 0.50 $4.50 
24 PIN 0.55 $4.95 
28 PIN 0.60 $5.40 
40 PIN 0.70 $6.30 

WIRE -WRAP SOCKETS 
8 PIN 0.95 $8.55 
16 PIN $1.10 $9.90 
18 PIN $1.30 511.70 

;Ctl DIP 
Ort . 

VALU PLUS 
SAMPLE 
BAG ONLY si 2.50 
An interesting collection of samples, 
manufacturer's over -runs and excess, 
which includes IC's, diodes, switches. 
resistors and capacitors, electros etC. 
Also plugs, sockets, coils, terminals, 
PCB's, pots, relays, etc. WORTH $66.00. 

OVER 100 INDIVIDUAL ITEMS- AND 
WE GUARANTEE VALUE OR WE REFUND 
THE PURCHASE PRiCE! 

PCB EDGE 
CONNECTORS 

PLESSEY, CANNON, 
AMPHENOL, ELCO 

I7 WAY 0.1' SGLE-SIDED..51.50 
23 WAY 0.1' SOLE-SIDED..83.00 
35 WAY 0.1' DBLE-510E0..84,59 
28 WAY 0.15 SGLE-SIDED,.82.90 
6 WAY 0.156" SGLE-SIDED.. 0,80 
6 WAY 0.156" DBLE-SIDED,.51.00 
10 WAY 0.156' SOLE -SIDED -81.20 
10 WAY 0.156' DBLE-SIDEO..S1.40 
18 WAY 0.25' SGLE-SIDED.. 0.40 
80 WAY 0.156' SGLE-SIDED, 

CUT TO SUIT AS NEEDED -81.00 

;ra 25OVAc 1OA 

SOLID 
STATE 

b'RELAYS 
Input Voltage 3.32Var 
Input Current 7mA 
Isolation Voltage -2500V s w S 0 
CHASSIS MOUNTING 
ERI model 5505-SJ 410 10+ $6.50 EA. 

3 INCH 24V 
AC or DC 

BELLS 
$ 5 10+ 54.50EÁ. 
High quality English Chloride -Gent 24V 
AC or DC at approx. 150mA Current, at 
a RIDICULOUS PRICE! Ideal for alarms. 
warning indicators. doorbells etc. 
LOUD RING DESPITE THE SMALL SIZE! 

Phone or mail order 
BANKCARD accepted 
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A joystick -operated `sprite' 
editor for the Commodore 64 
Here is a sprite editor for the Commodore 64 that simplifies the 

otherwise laborious job of designing animated characters or 

graphics for games. 

THE UNIQUE FEATURE about this 
sprite editor is that it uses the joystick to 
do everything: save, load, change colour 
etc. When you run the program you will see 
a large grid on the left and several small 
grids on the right of the screen with the 
cursor in the large grid. You move the 
cursor by moving the joystick. 

When you have located the point where 
you want to begin the graphic, be it a space 
ship or cartoon character, then press the 
fire button. If there is no dot, pressing the 
button puts one there. If there is one, then 
pressing the button removes it. 

The boxes on the right hand side of the 
screen comprise the control section. Plac- 
ing the -cursor in any of these boxes 
followed by a press of the button does 
various jobs. 

They are: 
The top box is for identifying page 
number (you can save several sprites on 
different pages and recall them at will). 
You can change the page number by 
placing the cursor in the top box. To get 
there you have to move the cursor out of 
the sprite editor grid through the gap in 
its right hand wall. 
To select a page number push the 
joystick left or right and the page is 
displayed in the box. When the desired 
page has been reached press the button 
again. 
The second box is for selecting high 
resolution and multicolour: When the 
button is pressed while the cursor is in 
this box it will toggle (switch) the sprite 
between high -res and multicolour. 
The third to sixth boxes are for colour 
selection: Pressing the fire button while 
the cursor is in these boxes will change 
the colours. If the sprite is in 
multicolour mode then the colour one 
will change. The same happens for the 
next two boxes. The sixth box is the 
screen colour, it operates as all the 
others do. 
The seventh box: X expand, Y expand, 
Save sprites, Load sprites: Pressing the 
button while on the X to expand or 
contract. The Y has the same function 
but expands and contracts on the Y 
axis. 

Saving and loading are also achieved by 
joystick control. Move the cursor to either 

or L (Save or Load) and then simply 
press the button. 

Pressing the button on either of these 
letters (S or L) will cause the cursor to 
jump to the line of characters on the 
bottom line. The computer will ask a few 
questions which you answer by moving the 
cursor along the line and pressing the 
button on the chosen characters. 

If you make a mistake, cursor along to 
the second last character (the back arrow) 
and press the button. When the input is 

complete cursor along to the last character 
on the end (the reverse M) and press the 
button. You will know it is right because it 

Mark Lingane 

will say "loading sprites" or "saving 
sprites". 

The bottom box: Clear, Reverse, Quit: 
pressing the button on C will cause the 
sprite grid you are working on to be 
erased. Reverse will cause the sprite 
grid to be reversed. Q will quit the 
programme. 

That's all there is to it! It is a lot harder 
to explain than actually do. 

This program saves hours of work once 
you can get the hang of using the joystick - and it's cheaper than a light pen! 

lo 

20 
30 PRINT"¡iy ",FORI=1TO11 
32 PRlNT"2 1NENT 
33 PRINT":i 'IFORI=1T09 
34 PRINT"il ¡{ ',NEXT 
35 PRINT" ¡i 
40 ONs = ' :Y.IrlkpktrhMlUlQrt)UU1H. 1 , r 11 

42 L1 131COL.5 STS. "WE MOMENT PLEASE ":GOSUB2000 
45 FOR1=070999:POKE55296+1,1'NEXT 
50 L1=I1C0=23:ST3=" M8>188888811PAGE+ 
00 
51 L1441C0=281ST4=" MM888888811 
00 
52 L1=7:C0=281STs.",---nr---.~111.111Wpl 
00 
53 L 1= 10: C0=28 : STs=" .---y (---n AWE 8p/11 II 

000 
74 L1=13C0=26:ST3=",----1 IY8828Qf$IIX/Y/S/L 
coo 
55 LI=16,C0=281STta"r---W88O8\II C/R/O 

PK=1065154=53281:VC53248:01MCOLf(15),PG.200:51'VC.391C1.PEEK(SI)AND15 
52VC+381C2=PEEK(S2)AN0151C4.PEEK(S4)AN015,53S2-1,C3=PEEK(53)ANOlS 

tNrID1:EMDD 1 GOSU820 

I aos88IJC7N81' GO61.1B20 

IJ8888888E1 GOSUB20 

1=1YIM8/11881 `-' I GOSUB2 

121J111111MY81 ,OOSU82 

I'N I 1OOSUB2 

000 
76 FORI=1T026.POKEl9834.1,11NEXT:FOR1=0T09POKE2010I,1.481NEXTlPOKE2020,31 
Sr NC=124,4096,POKE2021,141 
58 PEA0A:IFA=-1THEN60 
59 1`OKEMC,A:MC=MC+I:367058 
E0 FORI=0T015:REAOCOL$(I):NEXT 
61 LI=5:C0=29:5Ts="HIGH-RES":IFPEEK(VC+28)AND2fCSTHENSTs4MULTICOL" 
6?_^_ '3oSUB2000 
70 13OSU6500:6O5U875+005U8801GOTOl00 
75 POKE2040,F'GPOKEVC.16,2tCS1POKEVC.CS.2,20,POKEVC4.1.CSs2,200,POKEVC.21,2fCS 
76 GOSUB2010:RETURN 
30 LI=81C0=29:5T3=COLs(C1):6OSU82000 
82 LI=8:C0=341ST$=COLf(C2):GOSU82000 
33 L1>11:C0=291STS=LOLssC3):GOSUB2000 
3E LI=I11C0=34:ST3+COL$(C4i:GOSUB2000 
89 RETURN 
100 'J=FECK(PKPX.IF'Y4,40):POKEPK.PX.PYt40,1280RV 
101 IFPEEK(56320)a>127THENI20 
110 CET9s:1FAs=""THEN101 
120 J=PEEY,(7.6320):POKEPKPXPY.40,V 
122 IFA11=':.jOR((JAND2)=0)THENPI=PY.1 
125 lFAS='Q"OR(CJANOI)=0)THENPY.PY-1 
130 IFA3="1110R<CJAN03)=0)THENPX=PX.1 
135 IFA$="11"OR((JAN04)=0)THENPX=PX-1 
140 IFPEEK,F'K./PX.FY.40)(>160THEN150 
142 I Fr'1(= - I THENPN =23 
144 IFFX=24THENPX0 
146 IFP (=2lTHENPY=O 
143 1FPY=-ITHENFY=20 
I=0 IF(JANO16)=00RA25=" "THENGOSUB400 
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132 IFPX)37THEI.PX=37 
153 iFPY>21THENPY=21 
154 IFPY<OTHEIPY0 
200 G0T0100 
400 IFPY.)24THEN450 
402 PP=PG+644INTCPX/8)*PYs3 
405 IFPEEK(PK+PXPY140).32THEIPOKEPK+PX.PY140,811G0T0410 
407 IFPEEK(PK.PX+PY4.40)=81THENPOKEPK.PXPYs40,321GOT0415 
410 POKEPP,PEEK(PP)O14(2tC7-(PX-INT(PX/8)r8)))tGOTo420 
415 POKEPP,PEEK(PP)A00255-(2t(7-(PX-!NT(PX/8)s9))) 
420 RETURN 
450 IF(PX>27ANDPX(36)ANDPY=OTHENGOSU511000'RETURN 
455 

IF(PX>27ANDPX<36)ANDPY=3THEN00=281GOSU86001L1=5=C0.291STS'MULTICOL' 
456 IF<PX>27ANOPX<36)ANOPY=3ANDTG1THEN5Ts="HIGH-RES' 
457 IF(PX.)27AIJOPX<36)ANDPY=3THENGOSU820001RETURN 
460 IFPX=28APDPY12THEN0O=291GOSUB600 
452 IFPX=3014NDPY=I2THEN0O=23:GOSU8600 
464 IF(PX)27ANOPX(31)ANDPy=6THENC1=(Cl.I)AID15/POKESI,C1'005U880 
466 IF<PX)32ANDPX(36)ANDPY=6THENC2=(C2.1)AND151POKES2,C210OSUB82 
468 IF<PX>27ANDPX<31)ANDPY9THENC3(C3.1)AND15tPOKE53,C3:005UB84 
469 IF(PX>32ANDPX<36)ANOPY=9THENC4.(C4e1)ANDI5:POKES4.C41005U886 
470 

IFPX=29ANDPY=15THENFORI=P0+64TOP0s64a64:POKEI,O:NEXT:GOSU85001RETURN 
472 IFPX33ÁIDPy=l5THENFOKEVCs21,01PRINT'Z')1END 
475 IFPX=31ANDPY=15THENFORIPGs64TOPGs64.64 ¡POKE I,255-PEEKtl1tNEXT:GOSUB500tRETU RN 
430 IFPX=32AIIDPY=12THEN1200 
465 IFPX=34AIDPY1260T01500 
499 RETURN 
500 PRINT'W)tFORI0T020'PRINT'11')'FORJ=0T021POKE828,PEEK(POs64.1Is3sJ):SYS12t40 
96 
510 NEXT:PRINT:NE)<T:RETURN 
600 TG=0:IF(PEEK(VC*00)AID2tC5)THEN620 
610 POKEVC.1O0,PEEK<VC.100)0R2iCS1RETURN 
620 POKEVC+0O,PEEK(VC00)AND255-2tC51T0=11RETURN 
1000 JPEEK(56320):IFJ127THEN1000 
1010 IF(JAfJ04)=OTHENPG=PG-1:OOSU875 
1020 IF<JAND8)0THEIJPG=PG1'GOSUB75 
1030 IF(JAND16)=OTHENGOSUB500'RETURN 
1040 GOT01000 
1200 LI=24:C0=0:ST$='FROM PAGEI"1605U820001GOSU83000:PA=VAL(INS)1IFPA=OTHEN100 
1210 L1.241C0=015T$=' ":605U82000 
1220 LI24:C0=0:ST$='TO PAGEIIGOSUB20001GOSU83000:PHVAL(INs)'IFPHOTHEN1200 
1230 L1=24:C0=0:STE=' 'IG05U82000 
1240 BE=PAT64EN=PH1644,64'HB.INT(BE/256)ILB=BE-H8256/HEINT(EN/256) 
1350 LE=EN-HEr256:LI.24:C00:5TaFILENAItE'''GOSUB20001GOSUB3000:FLs=INs 
1360 L1=24:C001STD=' 'I00Su82000 
1370 L124:C0=0:STs=":ITIEIPE OR :P*1SK,''IGOSU820001GOSU830001DASC(INS) 
1375 DEV=1 
1330 lFD=68THEN FLS='0:'sFLf+',PRO,I.IRITE"IDEV.8 
1400 GOT01600 
1500 L1241C00:ST$'FILENAItEI":61OSU02000:GOSU830001FL11INs 
1510 L1=24:C0=01ST$= '1GOSU82000 
1520 LI24:C0=0:3T$=':<TiiPE OR [0215K:''GOSU82000100SUB300010ASC(INs) 
1530 PRINT'1/'3:OEV1 
1540 IF0=68THENFFLt.0:'.FLs:DEV=8 
1550 PRINT "Cs166n,1eLbl'(a(;a1~1LpLyOAD1NG "FL* 
1550 PRINT"Y-OAD"CHRs(34)FL><CHRs(34)",'DEV,1:RUN':POKE631,19POKE632,131POKE198 
,21END 
1600 PRINT" i)'1H'1LL'UlR' AVING 'FLsIPOKE646,PEEK(53281)AND15 
1605 PRINT':pr-43,'LB'111Pr44,'H8'IUP¡-45,"LE'l1:Pf46,'HE'11'S*'CHRs(34)FLSCHRs(34)) 
1610 PRINT","DEV'il,t' 
1620 PRINT" YJ/1'IaLI'lruuulllRFr43, 1'Pr44,8'Pr45, 1361Pr46,26'RUN1' 
1630 POKE631,19:FOR1632TO6401POKE1,13:IEXT:POKE198,10 
1999 END 
2000 PRINTLEFTS(ON$,LI)TAB(CO)STS)'RETURN 
2010 L1=2:COL=34tSTY=MIDS(STRS(PG),2)IIFPG<100THENSTSSTs+' 
2011 GOSU82000'RETURN 
3000 PS=19841TB=1'INS=' 
3005 X=PEEK(PS):POKEP5,1280RX 
3010 JPEEK(56320):IFJ=127THEN3010 
3020 POKEPS,X 
3030 IF(JAN04)=OTHENPS=PS-1:IFPS<1984THENPS2021 
3040 IF<JAN08).0THENPS=PS.11'IFPS)2021THENPS=1984 
3050 IF(JANO16)0THEN3070 
3060 GOT03005 
3070 IFX=31ANOTB>1THENINs=LEFTs(INs,Te-1)1718.76-IIPRINTQII 01'):GOT03005 
3072 IFX=31THEN3005 
3075 IFX=147THEN3I00 
3080 IFX)0ANDX<27THENXX+64 
3090 INs=INS4.CHRS(X):PRINTCHRs(X)/IT6TB11GOT03005 
3100 INs=M10S(INS,2)IRETURN 
63990 

OATA173,60,3,41,128,32,65,192,173,60,3,41,64,32,65,192,173,60,3,41 
63992 OATA32,32,65,192,173.60,3,41.16,32,65,192,173,60,3,41,8,32,65,192 
63994 DATAl73,60,3,41,4,32.65,192,173,60.3,41,2,32,65.192,173,60,3.41 
63996 OATA1,32,65,192,96,208,5,169,32,76,74,192,169,209,32,210,255,96.-1 
63998 ORTABLK,WIT,RED,CYN,PUR,GRN,BLU.YEL,ORG,BRN,LTR,ORI,GR2,LTO,LTB,GR3 

READY. 

S100 BOARDS 
THE BEST THERE ARE 

SIERRA DATA SCIENCES 

-ietJ 

Q 4 i 4-i. 
7 

11111KTI1111I1STiiRfiiQr RA" 

SBC100M Master Processor 
true single board computer 

SBCS Slave Processor 

CP/M 2.2 

TurboDOS Multi-user 
Op. System 

$950 

$850 

$165 

$800 

OCTAGON BOARD 8/16 
A brilliant new SBC containing both an 
8 -bit and a 16 -bit CPU; two serial ports; a 
floppy disk controller with DMA; an 
interrupt controller, and lots more. 

Concurrent CP/M 86 allows both CP/M 
86 and CP/M 80 programs to be run 
simultaneously. MP/M is also available 
for multi-user applications. 

The addition of Octagon's new hard disk 
controller with 2 serial ports and a 
Centronics port allows a four -user hard 
disk system with just three cards. 

Board 8/16 $995 
Hard Disk Controller $695 

NEW 
The best 64K CMOS Static RAM for the 
S100 bus available now-IEEE 696 
extended addressing, bank select, 
battery back-up, 6MHz with Z -80B, 8/10 
MHz with 16 -bit processors. 
Special: $450 

Contact us for more information and 
pricing. We'll send you a catalogue and 
put you on our mailing list for $1 (4 
stamps preferred.) 
(All prices exclude 20% Sales Tax and 
are subject to change without notice.) 

micr[IriN 75 Grand Boulevard, 
Montmorency, 3094 / Vic. Phone (03) 
439 5257. 

s J Postal: PO Box 158 
Hurstbridge, Vic. 
3099. 

welcome here 
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YOU'LL BUY IT FOR THE COLOUR YOU'LL BUILD IT FOR 

THE ULT 

B G R COMPUTERS BRINGS YOU A STATE OF THE ART COMPUTER. 

EXCALIBUR 64 IS THE LOWEST PRICED COLOUR COMPUTER IN 

AUSTRALIA WHICH IS AVAILABLE IN KIT FORM, INCORPORATING 
FEATURES FOUND IN MACHINES COSTING 3 TIMES THE PRICE. 

IT USES THE POPULAR Z80 MICROPROCESSOR IC, EXTENDED 
MICROSOFT BASIC, PROFESSIONAL KEYBOARD, HI RESOLUTION 

GRAPHICS, COLOUR AND RF OUTPUT SO THAT YOU CAN USE 

YOUR EXISTING COLOUR TV SET. 

A POWERFUL -16K ROM AND 64K RAM OFFERS PROGRAMMING , 
FLEXIBILITY MATCHED ONLY BY MACHINES COSTING 
ABOVE $1000. 

EXPERIENCE THE POWER OF 

EXCALIBUR 64 
COMPARE THE EXCALIBUR 64 FEATURE FOR 

ORDER DIRECT 
FEATURE WITH ANY OTHER COMPUTER AND 
YOU WILL BE CONVINCED THAT IT OFFERS 

TO ORDER YOUR EXCALIBUR 64 COLOUR UNPARALLED VALUE FOR MONEY 

COMPUTER KIT, ALL YOU DO IS PHONE OUR 
EXCALIBUR HOTLINE NUMBER, GIVE YOUR 
CREDIT CARD NUMBER AND NAME AND WE 
WILL SEND YOU YOUR KIT 

HOT LINE NUMBER: [03) 267 2147 
SHOWROOM 431 ST. KILDA RD. MELBOURNE 

EXCALIBUR 64 MAIL ORDER COUPON 

I ENCLOSE CHEQUE MONEY ORDER 

PLEASE DEBIT MY CREDIT CARD: 
BANKCARD DINERS CLUB AMX 
CREDIT CARD No 

EXPIRY DATE 

NAME 

ADDRESS 

SIGNATURE 
MAIL TO: 

BGR COMPUTERS PTY. LTD. 
G.P.O. BOX 5302BB, 
MELBOURNE, 3001 

Min. Pack & 
Post $5.00 

BRIEF SPECIFICATIONS 

16K ROM 
64K RAM 
2K SCREEN MEMORY 
16 COLOURS 
EXTENDED MICROSOFT BASIC 
40 CHAR BY 24 LINES OR 
80 CHAR BY 24 LINES 
128 PROGRAMMABLE CHAR 
128 ASCII CHAR 
128 GRAPHIC CHAR 
USER PROG FUNCTION KEYS 
UPPER/LOWER CASE 
FLASHING CURSOR 
RS232C PORT 
CENTRONICS/PARALLEL PORT 
3 OCTAVE AUDIO OUTPUT 
DIRECT VIDEO 
RF OUTPUT 
1200 OR 500 BAUD CASS LOAD 
CLOCK SPEED 4 MHZ 
FULLY EXPANDABLE TO DISK 
DRIVES 
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ITS SIMPLICITY AND YOU'LL LOVE IT FOR ITS FEATURES 
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COMPLETE POR 
AN NCRFI KIT 

eL Y LOV 

,Nc 
ALL 

T RA/S COMPONEN 

TS 
AND MANUAL 

OPTIONAL CASE AVAILABLE SHORTLY 

A FULL SIZE COLOUR 

COMPUTER KIT 
FINALLY A REALITY! 

THE EXCALIBUR 64 IS VERY EASY TO BUILD. ANY PERSON 
CAPABLE OF USING A SOLDERING IRON NEATLY SHOULD 
HAVE NO DIFFICULTY IN CONSTRUCTION. EXCALIBUR 
USES A VERY HIGH QUALITY PROFESSIONAL PCB BOARD 
INCORPORATING 'SOLDER MASK' AND MARKINGS OF 
COMPONENT POSITIONS. 

STOCKS LIMITED 
ORDER NOW 

7 DAYS SATISFACTION GUARANTEE 
IF YOU ARE NOT FULLY SATISFIED WITH 
YOUR KIT, SIMPLY RETURN IT TO US WITHIN 
7 DAYS IN ORIGINAL CONDITION AND PACK- 
AGING. WE WILL CHEERFULLY REFUND YOUR 
MONEY - HOW CAN YOU LOSE? 

SERVICE BACK UP 

King Arthur could rely on his 
Excalibur and you can rely on 
yours! But if for some strange 
reason you cannot get it to 
operate and it is fully built using 
IC sockets, simply send us your 
complete board along with $95 
and our service centre will repair 
it. Includes component cost. 

THE MOST ADVANCED COMPUTER KIT AVAILABLE TODAY 
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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 ÁLTR NICS ALTRONICS ALTRONICS ALa ICS 

NATIONAL SEMICONDUCTOR 

DATA MANUA 5'.1 
For the very first time the full set of 10 is available 

at Altronics and Major Altronics Resellers 
(Also available individually) 

without doubt these National Semiconductors Data Manuals are the very best available In the world today, but until now they've been 

almost Impossible to get (the National People forever giving excuses such as "Australia's allocation Is only so many books per year etc"). 

So we've beaten our competitors to the punch and arranged a special Print Order for Altronics and Major Altronlcs Resellers- 

But Once they are gone there may not be a further print edition until June 1984 - Order yours nowt 

1 

.-. .f" ,- 
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J 
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o 

LOGIC DATABOOK 
Co)- Nationale new Logo Databook coven fin of Met logic 

lunettes TR. 154/741, Schottky 154S/7431, low power 
Scnonly 154-V74.51. fe9h speed 1544/7411I. and low 
power 154174L1. 

W The Lope Databoalr -especially awning for quick 
and easy retarencmg-offers two Complete lutrclgnal 
indices and selection guides one for 551 and one Id 
MSI fleeces In addition, it Includes over 100 connection 
diagrams end lest waveforms 10 help speed the design - 

W b ngla 

MI)All m all. Ira probably to most compMenfive Collar 
bon of practical intormalion ever aseenbled On such 
broad line of practical cpmporsents 

CC B1015 1624 pages) $9.95 

LINEAR DATABOOK 
This new 1982 edition of the National Senico ndudor 
Linear Notebook is the most comprehensive available 11 Z pre,Mb eppoainalelY MOO pages Of apecitiulans la 
our nigh -technology Baer Produce. Applications de- 

Q 
scnptiona features and tegrems in this detebook 
include detailad Nations for Voltage Reguletots. Oc 

coAmps Voltage Comparators. A to D. D to A Converters. 
Indusual Blocks and Audio, and TV Circuits 

The databook also features advanced rabGommunicu- 
ton devices and speech Synthesis IDIGITAL7ER'1, 
plus Other non -state-of-the-art linear products offering 
performance economy, (Walley and reabtlry. 

81010 11952 pages) $15.00 

HYBRID PRODUCTS DATABOOK 

The Hybrid Products Databook is the only National 
Semiconductor publication met contemns complete in- 
Iomaton On all of our hybnd seericprrductot products 
Included ere pKisan Mn film end theca Net products 
whroh proven the user with standard functions from 
operational amplifiers to converters ~et capacitan 
beyond toes of current morotdnic technology. 

Product selection wades and an application section are 
also included 

81045 1'92 pages) $11.50 
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AUDIO/RADIO 

riAh.Lti:(adk 

NATIONAL 

SE MtCONDUC 70 11 
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VOLTAGE REGULATOR 
HANDBOOK 

With the variety of Reed- and variable -regulator tech- 
nology currently available, the 1.36 -page Voltage Regu- 
lator Handbook becomes a must for the selection Ot 

three -terminal and dual tracking components that meet 

the system tequ,tenent sorb utilizing the most cost- 
effective approach 

Beginning mat product selection procedure and a dala 
sheet summary, the teat continues wrth easily accessible 
Information about booster circuitry. power tianstormiet 
and filter ~budget test methods. manufacturers' 
cross reference and extended use applications for 
Nationale regulators 

81055 1336 pages) $9.95 

AUDIO RADIO HANDBOOK 
Thie handbook exists to acquaint those involved in 

audio ayatems design with National 
or's broad selection of integrated Circuit, sestet ice!. 

designed to meet tin stringent requirements of 
accurate audio reproduction 
Far from lust a collection of data sheets, this manual 
contains detailed discussions, including complete 
design particulars. Thorough explanations and com- 
plete design examples. makes clear several audio 
ataaa never before available to the general public. 

81035 1203 pages) S9.95 

DATA ACQUISITION DATA BOOK 
National Semiconductor brings to the medal -place a 

unique Combination of products wish Qualifications 
required foe ata acquisition and conversion. Tech- 
nology includes BIFET, LINEAR BIPOL. CMOS. 
HYBRID and Other state of the art families. 
The product in this data book includes devices Pr the 
deed analog signal path before land aherl the 
digital processor. 

81020 )842 pages) $11.50 

'BONUS OFFER THE ENTIRE 
$sET POR 

AUSTRALIA UNIVERSITIES, ANYWHERE 
IN 

DESIGNERS 
& ENTHUSIASTS 

- 

An Outstanding 
chance topUrhg'ntlrof'0 bksata 

Significant.VEpyECMDRNp99996 

THE INTERFACE DATABOOK 
In National Stlmrco.0uc00ra interface ~book. 707 

pages of specrftwtions daecnbe One of ese industry, 
broadest lines of interlace products 

Over 300 data sleets have been cOmaled covenrng 
transmission Itne awM/reteiaes bus trsnscervers 
pelprierevpover dnMrs. level translator, butters dis- 

pay drives, MOS and magnetic memory interlace or - 
Cutts. microprocessor support ~It applicable TTL 
and CMOS logo drcults 

An industry cross reference odds gives National Semi- 
conductor s ',sect replacement for 7 ore. manufactur- 
er/ Product selection guides and a complete product 
applications section make* easy to find the corratt part 
number for inese specalited Ice 

81005 1702 pages) $11.50 

TRANSISTOR DATABOOK 
National Samicorrduclor has added many new transis- 
tor and product families since put/gibbon of the lest 
atabook Many have already been widely acclaimed by 
deers 

In addition ie small -signal power -bipolar and fied- 
effect transistors that haws been the mainstay of Our 
aWog Mee is a section for multiple -field-effect Iran 
sisters More part numbers yell be eodeo as madam 
needs expand. 

To keep current on all new National transistors please 
contact your National sales representative or franchised 
distributor and aso to be placed on the customer mailing 
list 

81050 1558 pages) $11.50 

CMOS DATA BOOK 
This detaboce Contains inloer ehon ors Nahorral Semi- 
conductors standard S51/14SI CMOS products The 

Ludes Me popular 54C74C sees logrorm ?ay, weigh 
i pin for pin, hrtction for function aguMlarrt to the 7400 
fanny of TTL devices All device outputs are LOTTL 
compatible. cadge of sinking mg, Man leCloA I' 1 

LSTTL toad1. The AC oaramote.s are seedbed worn a 

50pF capecnne bad. 

In eddibon this book describes National Semiconduc- 
tor's extensive line of CD40X0B and C0a5XX8 series 
devices These parts meat the standard JEDEC 8 
Serve' specdicataro 

Specal Function. 1St, A/0 Conveners and Memory 
device specifications contained herein one toe ~prier 
nder high-denerly low -power system soeuMna Ae 

devroes ate oompetiola wive 54(J7mC awes and CDaXXB 
sees products 

B1030 1842 pages) $11.50 

MEMORY DATABOOK 
National Semiconductor has continued its reputation as 

a non -volute supple of highh-qualiy, cwt -effective 

components by expending into the deign and process - 

alp of samCConduCtOr ',remands 

WNle developing this state-of-the-art technology. 
National met the problems of industry standandieateon 

by proposing and utilitin g new terminology and sym- 

bols le make all memory data sheets consistent Hence. 

a cof'eve. 464 -page atabook rat includes selection 

gudes. diagrams. and test caracterstics for RAMs 

EPROM,. MOS ROlA and magnetic bobble memories 

81025 1464 pages) $9.95 
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MICROBEE COLUMN 
Now there's no excuse for sending In badly typed 
articles. J. Murfet has solved a few problems for 
you, and hopefully, for us as well. 

His 'Typing Tutor' program should soon have you all 
producing accurate and neat letters and programs. 
Sometimes it's not easy to figure out, midst the 

blotches and corrections, what you're really trying to 
say. 

And if practising your typing doesn't keep you busy, 
you can try out the 'Screen Saver' which is another 
useful program. 

SCREEN SAVER 
This utility machine code program allows the 
contents of the screen RAM to be dumped 
elsewhere In memory, to be recalled alter. This 
means that a particular text or graphic display 
may be written or drawn once, and then instantly 
returned to the screen. 

This is especially useful for slow, hi -res 
graphs, plots, or diagrams. Any number of 

SCREEN SAVER 
01010 REM 

01020 RESTORE 1060 

01050 FOR L.19000 TO 15058 

01040 READ DIPOEE L,D 

screens may be saved, depending only upon the 
available memory space. 

Each dump requires 3072 bytes; some exper- 
imentation is sometimes required to find a safe 
area. The code may be stored anywhere, 
provided allowance is made for this when the 
routine is called. 

The following example uses 15000 for saving 

01050 NEXT E;RETURN 

01060 DATA e9.e0,55,0,240.1.0.4.257,176.55,0,248 

01070 DATA 1.0,8,257,176.201,0,105,96.17.0.240 

01080 DATA t.0,4,257.176,17.0,24e,1.0.8,257, 176.201 

D.J. Whyatt, South Plympton SA 

and 15020 for retrieval. 
To load the code, use a GOSUB 1000 early In 

the host program. 
To save a screen to 8000, enter 

S = USR(15000, 8000) 
To retrieve screen from 8000, enter 

S = USR(15020, 8000) 

TYPING TUTOR 
Here's a Typing Tutor program that takes 5K of 
memory and has room for modification. A 
keyboard Is put together with the PCG RAM and 
the keys used for the eight fingers to 'rest' on are 
indicated. 

A random sentence is then generated and the 
student Is directed to copy that sentence. If the 
wrong key is pressed, a note is sounded and the 
letter is not printed. The program is aimed at 
accuracy rather than speed. 

TYPING TUTOR 
00110 CLS: PRINT "TYPING TUTOR is a program to test your typing accuracy." 
00120 PRINT," Sentences are selected at random and you are to Copy them. 

":PRINT 

00130' PRINT " The correct resting positions for your right fingers are" 

00140 PRINT " indicated by circles Around the appropriate letters.", PRINT 

00150 REM *** SET UP STORAGE FOR SENTENCE COMPONENTS *** 

00160 STRS (500) 

00170 DIM R1 (8), ZI (8), SI (8), 01 (8) 

00180 FOR I 1 TO B;RIS (I) ."";ZIS(I)."",S1S(I)-"":015(I)."" 

00190 NEXT I 

00200 FOR I . 1 TO 8 

00210 READ RlS(I) 

00220 READ Z15(I) 

00230 READ 511(1) 

00240 READ 015(1) 

00250 NEXT I 

00260 REM *** BUILD THE KEY TOPS AND LETTERING 

00270 K:63488.44*16 

00280 FOR I.K TO K=I6*2-1 

00290 READ L. POKE I,L 

00300 NEXT I 

00310 K.63488.48*16 

00320 FOR I . K TO K .16.12-1 

00330 READ L;POKE I,L 

00340 NEXT I 

00350 K - 63488.65*16 

00360 FOR I . K TO K.16*27-1 

00370 READ L. POKE I,L 

00380 NEXT I 

00390 INPUT "HOW MANY SENTENCES TO BE TESTED?";B; 

00400 K-63488.97*16 

00410 FOR I . K TO J.16*5-1 

00420 READ L. POKE I,L 

00430 NEXT I 

00440 REM *** DRAW KEYBOARD *** 

00450 CLS: CURS 1,10 

** 

J. Murfet, Hadspen Tas. 

00460 PCG; PRINT "ablbcab3bcab3bcab4bcab5bcahtbcablbcab8bcab9bcabObcab:bcab- 

bt": NORMAL 

00470 CURS 3,11 

00480 PCC;PRINT" abpbcabWbcabEbcabRbcbTbcabYbcabUbcabIbcabObcabPbcab[bc": 
NORMAL 

00490 CURS 6,12 

00500 PCG: PRINT "adAecadSecadDetadFecabCbcabgbcadJecadKecadLecadlet", 

NORMAL 

00510 CURS 8.13 

00520 PCG: PRINT "abZbcsbXbcabCbcabVJcabBbcabNbcabMbtab,bcab.bt"; 

NORMAL 

00530 CURS 15.14 

00540 PCG: PRINT "abbbbbbbbbbbbSbPbahCbEbbbbbbbbbbbbc"; NORMAL 

00550 REM *** COMPOSE SENTENCE FROM DATA *** 

00560 FOR J I TO B 

00570 R.INT (RND*8).1 

00580 Z.INT (RND*8).1 

00590 S.INT (RND*8).1 

00600 0.INT (RND*8).1 

00610 MIS.RIS(R)." ".215 (Z) " THE " .515 (S) - " " 011 (0) 

00620 CURS 25,1: PRINT " SENTENCE " J 

00630 REM *** PRINT SENTENCE *** 

00640 CURS 1.3, PRINT " 

",CURS 1,3: PRINT MIS 
00650 CURS 1,4, PRINT " 

":CURS 1,4 

00660 REM *** RECEIVE TYPED INPUT *** 

00670 FOR I . 1 TO LEN (MI5) 

00680 A1S. KEY St IF AIS.."" THEN 680 

00690 IF A15 - MIS (;1,I): PRINT A15;: GOTO 710 

00100 PLAY 6: M.M.1: N.N-1: COTO 680 

00710 NEXT I 

00710 IF M31; CURS 1,3: PRINT " YOU MADE "M" MISTAKES ON THIS LINE 

GIVE IT ANOTHER TRY" 

00130 IF M>1; CURS 1,4, PRINT " 

00740 9.0 

00750 NEXT J 

":PLA:' 0.30:M.0; COTO 640 

111 
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MICROBEE COLUMN 
00760 PLAY 0,30: CURS 1,8: PRINT "O/ERALL YOU MADE "N" MISTAKES."; 

01050 DATA 0.255,0,252,130,129.130,252,130,129,129,130,252,0,255,0 

00770 IF N)Br3 THEN PRINT "YOU NEED MORE PRACTICE." 
01060 DATA 0,255,0, 60, 66,128,128,128, 1I8,128,128,66,60,0,255,0 

00780 IF FLT (N)( FLT (B) 3. IF FLT (N) -)FLT (B) 4.3 THEN PRINT 
01070 DATA 0,255,0,252,66.65,65,65,65,65,65,66,252,0,255.0 

"A FAIR RESULT, KEEP TRYING" 
01080 DATA 0,255,0,255,128,128,128,254,128,128,128,128.255.0,255,0 

00790 IF FLT (N)(FLT (B) .3 THEN ?RINT " A VERY GOOD RESULT, CONGRAT- 01090 DATA 0,255,0,255,128,128,12E,252,128,128,128,128,128,0,255,0 

ULATIONS" 
01100 DATA 0,255,0,62.65.128,128,128.159,129,129,65.63,0,255,0 

00800 END 
01110 DATA 0.255,0,129.129,129,129,255.129.129.129,129,129,0.255,0 

00810 DATA "JOE BJELKE", "THREW", "FAT", "PIG" 01120 DATA 0,255 0.124,16,16,16,1E,16,16,16,16 124.0,255,0 

00820 DATA "THE QUICK BROWN FOX","t'ASHED","WHIMPERING","GUPPY" 01130 DATA 0,255,0,7,2,2,2,2,2,2,2,66,60,0,255,0 

00830 DATA "LADY DI","KISSED "," SMOULDERING","HAT BRIM" 01140 DATA 0,255,0,129,130.132.136,144,176,200,132,130,129,0.255,0 

00840 DATA "FRED","LICKED","SLIPPERY","FROG" 01150 DATA 0,255.0.128.128,128,128.128,128,128.128.128,255.0,255.0 

00850 DATA "HEATHER","SUCKED","COLD","RAT" 01160 DATA 0.255,0,129,195,165,15?,153,129,129,129,129,129,0,255,0 

00860 DATA "BERT","SAT ON","SICK","DOG" 01170 DATA 0,255,0,129,193,161,161,145,137,133,133.131,129,0,255,0 

00870 DATA "DOREEN","PUSHED","SMUG","COW" 01180 DATA 0.255,0,60,66.129,129,129,119,129,129,66,60,0,255,0 

00880 DATA "BICGLES","SHOT","SM00TH"."PRESSED HAM" 
01190 DATA 0.255.0,252,130,129,126,130,252,128,128,128,128,0,255.0 

00890 DATA 0,255,0,0,0,0,0,0,28,28,28,4,24,0,255,0 01200 DATA 0,255,0.60,66,129,129,129,129,137,133,66,61,0,255,0 

00900 DATA 0,255,0,0,0,0,0,255.0,0,0,0,0,0,255,0 01210 DATA 0,255.0,254.129,129,126,254,144,136,132.130.129,0,255.0 

00910 DATA 0,255,0,0,0,0,0,0,0,60,50,0,0,0,255,0 01220 DATA 0,255,0,126,129,128,128.126,1,1,1,129,126,0.255.0 

00920 DATA 0,255,0,60,66,131,133,137,145,161,193,66,60,0,255,0 01230 DATA 0,255,0,254.16.16,16,16,'6,16,16, 16,16,0,255,0 

00930 DATA 0,255,0,8,24,8,8,8,8,8,8,8,28,0,255,0 01240 DATA 0,255,0,129,129,129,129,129,129.129,129,129,126.0.255,0 

00940 DATA 0,255,0,124,130,1.2.28.96, 128,128,128,255,0,255,0 01250 DATA 0, 255,0,129,129,129,66,66,36,36,24,24,24,0,255,0 

00950 DATA 0,255,0,124,130.1.2,62,2.1.1.130,124,0,255,0 01260 DATA 0,255,0,129,129,129,129,129,153,153,165,195,129,0,255,0 

00960 DATA 0,255,0,2,6,10,18,34,66,130,255,2,2,0,255,0 01270 DATA 0,255,0,129,129,66,36,24,24,36,66,129,129,0.255,0 

00970 DATA 0,255,0,255.128,128,252,2,1,1,1,130,124,0,255,0 01280 DATA 0,255,0,130,130,68,68,40.40,16,16,16,16,0.255,0 

00980 DATA 0,255.0,63,64,128,128,254,129,129,129,66,60,0,255.0 01290 DATA 0.255,0,255.1,2,4,8,16,37,64,128,255,0,255,0 

00990 DATA 0,255.0,255,130,4,8,16,32,32,32,32,32,0,255,0 01300 DATA 0,255,0,126,64,64,64,64.64,64,64,64,126,0,255,0 

01000 DATA 0.255.0.126,129.129.129.126,129,129,129,129,126,0,255,0 01310 DATA 0,127,64,64,64,64,64,64,64,64,64,64,64,64.127,0 

01010 DATA 0,255.0.126,129,129,129,127.1,1,1,130,124.0,255.0 01320 DATA 0,255,0,0.0,0,0,0,0.0.0,0,0,0,255,0 

01020 DATA 0.255.0,0.60,60.0.0,60,50.0.0,0.0,255.0 01330 DATA 0,254.2,2.2.2,2,2.2.2,2.2,2.2.254.0 

01030 DATA 0,255,0,0,60,60,0,0,60,60,4.e,16.0,255,0 01340 DATA 0.255,3,12,48,96,192,128,128,192,96,48,12,3,255,0 

01040 DATA 0,255,0,60,66,129,129,255.129.129,129,129,129,0,255,0 01350 DATA 0.255,192.48,12,6,3.1.1,3,6,12.48.192,255,0 

ELECTRONiC.ENCIES 
NSW & ACTONLY V IC.SA.QLD. TAS. W.A. NT 

115.1 I7 Parramatta Rd.. Concord 2177 
(Corner Panamatta Rd & Lloyd George Ave) 

d¡t Old ISS 

QO10%a- 
51 
S I O 

- S 9.99 - 524.99 
$1.50 
52.50 

51 - S 9.99 52.50 
SI0 - 524.99 54.00 

Telephone: 1021 745 3077 (Iwo lines) neo( S25 - 549.99 53.50 525 - 549.99 55.00 
117 York St.. Sydney Phone 267 1614 211 550 - 599.99 54.50 550 - 599.99 56.00 

5100 or more 55.50 5100 or more 57.50 

TRADING HOURS 
BOTH STORES 
MonFri .... .9am-5 30pm 
York St.Thursday .8 pm 
Saturday . .9am 12pm 

MICROBEE 

All heavy or bulky items lover 20 kg) sent Comet Road Freight $ 12.00 anywhere ín Australia. 

XE5260 Twin Disc System $1599.00 
XE5000 Microbee 16K Plus $469.00 XE5255 Add On Disc $599.00 
X E 5050 Microbee 16K IC $499.00 XE1200 Dot Matrix PrinterlFax 80 $650.00 
XE5100 Microbee 32K Plus $559.00 XE 1205 Printer Cable Interface $49.95 
XE5I50 Microbee 32K IC $599.00 XEI 186 Micron Green Monitor $199.50 
XE5200 Microbee 64K Plus $699.00 KE7014 Light Pen Kit for Microbee $18.50 
XE5250 Single Disc System $1099.00 KE7016 Video Amplifier Kit $15.00 

XE6850 BUDGET - 
FINANCIAL SPREADSHEET 
This program is designed to speed up and 
simplify the task 0f framing a usable 
financial budget. Applications range front 
personal or household to small business 
finances. A quality program. 

$1 5.95 

X E6865 STOCK SUPERVISOR 
This program is the means of creating a 

stock or product data base which provides 
an online information system. This system ís 

then capable of being continuously and 
easily updated to reflect all Me inventory 
and accounting aspects of stock nn hand. 

$15.95 

NEW SOFTWARE 
XE6866 YAHTZEE 
The famous old addictive dice game, Try to 
heat your own hest score. Up to three 
players. 

$14.95 

XE6870 MERLIN BY 
DREAMCARDS 
Merlin is a 32K adventure set in England 
during the dark ages. Your task is to search 
through a dark forest inhabited by robbers. 
out laws attd creatures with awesome magic 
powers to find a legendary sword. Sn 

excel len' adventure. $25.00 

XE6875 PSYCHOTEC BY 
DREAMCARDS 
Psychotec provides a striking example of 
artificial intelligence. allow ing a dialogue in 
English between computer and operator. the 
computer playing the role of a psy`chiatrist 
and the operator tieing a -pallent on the 
couch. Leaves other "similar" types for dead. 

$15.00 
XE6880 MORSE 
CODE TUTOR 
Perfect for all you hudding young amateurs. 
Quality program which coven the full 
alphabet, random letters. and allows you to 
enter a sentence in english and q plays it 
hack in morse. plus more. $1495 

XE68lt5 PROSPECTOR 
Arcade game in which you are the 
prospector attempting to get gold and 
diamonds which are scattered around the 
held. and at the same time avoid two 
drunken bandits w ho are chasing you. 

$1495 
MYTEK SOFTWARE 

XE6860 Basic Tutorial $20.00 
XE6855 Machine Code Tutorial $25.00 
XE6297 Asteroids $22.95 
XE6298 Bee7 80 $20.00 
XE6299 Touch Type Tutor $20.00 
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electronics 
textbooks 

ELECTRONICS: ITS EASY - VOL 1 

A0001E $5.95 
Meters, resistance, capacitance and induct- 
ance, emitter followers, op -amps, power 
supplies, electronic filters. 
ELECTRONICS: ITS EASY - VOL 2 
A0002E $5.95 
Digital sub -systems, counters and shift regis- 
ters, A -D and D -A conversion, digital instru- 
ments and test equipment, computers, trans- 
mission links, oscilloscopes. 

ELEMENTS OF ELECTRONICS - BOOK 1 

A00038 $7.95 
This five -book series is an introduction to 
modern electronics. All the maths is taught as 
the reader progresses. The course concen- 
trates on the understanding of concepts central 
to electronics, rather than digressing over the 
whole field. The author anticipates where 
difficulties lie and guides the reader. Book 1 

covers all fundamental theory necessary to full 
understanding of simple electronic circuits and 
components. 

ELEMENTS OF ELECTRONICS - BOOK 2 

A00048 $7.95 
Alternating current theory - see Book 1. 

ELEMENTS OF ELECTRONICS - BOOK 3 

A00058 $7.95 
Semiconductors technology leading to transis- 
tors and ICs - see Book 1. 

ELEMENTS OF ELECTRONICS - BOOK 4 
A001068 $9.95 
Microprocessing systems - see Book 1. 

ELEMENTS OF ELECTRONICS - BOOK 5 

A00078 $9.95 
Communications - see Book 1. 

BASIC ELECTRICITY/ELECTRONICS - VOL 1 

A0008P $13.25 
Thorough theoretical and practical background 
to the overall subject of electricity and elec- 
tronics. 

BASIC ELECTRICITY/ELECTRONICS - VOL 2 
A0009P $14.95 
Builds on the basic information in Volume 1 by 
giving detailed information on AC and DC 
circuits - covering series and parallel circuits, 
electro -magnetism, resistance, capacitors and 
inductance plus associated calculations. 
BASIC ELECTRICITY/ELECTRONICS - VOL 3 

A0010P $14.95 
Valves and transistors, from an introduction to 
vacuum tube - through multi -element tubes, 
semiconductor devices, power supplies, 
amplifers, oscillators, pulse circuits - to 
special semiconductor devices. 
BASIC ELECTRICITY/ELECTRONICS - VOL 4 

A0011P $14.75 
Construction, operation and usage of electronic 
test instruments. Included are analogue and 
digital multimeters, vacuum -tube voltmeters, 
oscilloscopes, tube testers, bridge instruments 
and signal generators. 

BASIC ELECTRICITY/ELECTRONICS - VOL 5 

A0012P $9.95 
The principles of motors and generators, three- 
phase systems and power converters. The final 
chapter covers servo control systems. 

reference and 
data handbooks 

INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
800188 $9.95 
Contains a huge amount of Information on 
modem transistors produced by more than 100 
manufacturers. Wherever possible, equivalents 
are subdivided Into European, American and 
Japanese types. 

WALL CHART - HOW 

TO IDENTIFY UNMARKED ICs 
800198 $2.75 
This chart shows the reader how, with Just a 
test -meter, to go about recording the particular 
'signature' of an unmarked IC which should 
enable the IC to be Identified with reference to 
manufacturers or other data. 

WALL CHART - RADIO, ELECTRONICS, 
SEMI -CONDUCTORS AND LOGIC SYMBOLS 
B30208 $1.95 
Identify those symbols at a glance. A must for 
beginners and advanced enthusiasts alike. 
Professionals can always hide it in their deskst 
WALL CHART - RADIO AND ELECTRONIC 
COLOUR CODES AND DATA 
800218 $1.75 
This chart covers all colour codes in use 
throughout the world. For all radio and elec- 
tronic components made In Britain, United 
States, Europe and Japan. 

PRACTICAL ELECTRONIC CALCULATIONS 
AND FORMULAE 
800278 $9.95 
For the practical person's workbench. Bridges 
the gap between technical theory and cut-and- 
dried methods which work but leave the 
experimenter unfulfilled. There's a strong prac- 
tical bias. High maths avoided where possible. 
REFERENCE DATA FOR RADIO ENGINEERS 
B0023P $54.50 
Largest and most comprehensive collection of 
equations, graphs, tables, and other reference 
data needed in general radio engineering and 
design. 

electronics for 
beginners 

HI -Fl LOUDSPEAKER ENCLOSURES 
C0028B $3.95 
Data for building corner reflex, bass reflex, 
exponential horn, folded horn, tuned port, 
Klipschorn labyrinth, tuned column, loaded port 
and multi speaker panoramics. Clear dimen- 
sioned diagrams included. 

HOW TO BUILD ELECTRONIC GAMES 
C0032E $3.95 
Alien invaders, electronic die, sound effects, 
two -slot car controllers, electronic poker ma- 
chine and lots more. 

HOW TO BUILD GOLD AND 
TREASURE DETECTORS 
C0033E $3.95 
Tells you how metal detectors work and how to 
construct the different types of detectors: 

discriminating, BFO, induction balance and a 
professinal deep -seeking unit. How to build a 
geiger counter. 

RADIO CONTROL FOR BEGINNERS 
000348 $$.95 
How complete systems work with construc- 
tional details of solid-state transmitters and 
receivers. Also included - antennas, field 
strength meter, crystal controlled superhet, 
electro -mechanical controls. Section dealing 
with licensing, etc, is not applicable to Australia. 

BEGINNER'S GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
C00308 $5.50 
Enables total beginners to tackle electronic 
projects. Includes component identification, 
tools, soldering, building methods, cases, 
legends, etc, etc. Practical basic projects are 
included. 

HOBBY ELECTRONICS PROJECT BOOK 
C0031E $4.95 
Fifty projects, ranging from very simple ones for 
complete beginners to more elaborate ones for 
those with more experience. There's a complete 
guide to soldering and instructions on how to 
make your own printed -circuit boards. 

BEGINNER'S GUIDE TO DIGITAL 
ELECTRONICS 
C0029B $3.75 
Covers all essential areas including number 
systems, codes, constructional and sequential 
logic, analogue/digital/analogue conversion. 

FIRST BOOK OF PRACTICAL 
ELECTRONIC PROJECTS 
C00358 $2.95 
Full constructional data, circuits, components 
lists for many practical projects Including audio 
distortion meter, guitar amp, metronome, etc. 

HOW TO BUILD YOUR OWN METAL 
AND TREASURE LOCATORS 
C00.36B $5.95 
Electronic and practical details on the simple 
and inexpensive construction of heterodyne 
metal locators. 

BEGINNER'S HANDBOOK OF IC PROJECTS 
C0037P $19.25 
The novice is guided in mastering the funda- 
mentals of building, troubleshooting and testing 
electronic projects. In addition to many elemen- 
tary projects, more advanced ones are Included 
concerning bipolar integrated circuits and 
medium and large-scale integrated circuits. 

SIMPLE PROJECTS - VOL 2 

CO256E $2.95 
Contains easy projects plus chapters on con- 
struction techniques and useful information on 
components. 

ETI PROJECT ELECTRONICS 
CO269E $4.75 
Twenty-six projects for beginners, including 
battery saver, electronic siren, Morse practice 
set, FM antenna, etc, etc. 

SOLID-STATE NOVELTY PROJECTS 
C00438 $3.25 
A number of novelty projects using modern ICs 
and transistors. Includes a musical instrument 
played by reflecting a light beam with your 
hand, water warbler for pot plants, music tone 
generator, LEDs and ladders game, touch 
switch, electronic roulette wheel, etc. 

Save time and trouble with mail order - simply fill out the reply -paid coupon! 
Postal address: ETI Book Sales, PO Box 227, Waterloo, NSW 2017. 
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constructional 
projects 

ELECTRONIC PROJECTS FOR 

YOUNG SCIENTISTS 
00045E $3.95 
PH meter, geiger counter, helium -neon laser, 
sound -level meter, solar cells, negative ion 
generator and more. 

REMOTE -CONTROL PROJECTS 

D0046B $6.95 

Covers radio, Infra -red, visible light, ultrasonic 
controls. Full explanations are provided so that 
the reader can adapt the projects for domestic 
and industrial use. 

POWER -SUPPLY PROJECTS 

000478 $5.95 

Gives a number of power -supply designs, 
Including simple unstabilised types, fixed - 
voltage regulated types and variable voltage 
stabilised designs. The designs are all low - 
voltage types for semiconductor -circuits. 

ELECTRONIC HOUSEHOLD PROJECTS 

000488 $5.95 
Most useful and popular projects for use around 
the home. Includes two-tone buzzer, intercom, 
smoke and gas detectors, baby alarm, freezer 
alarm, etc, etc. 

MODEL RAILWAY PROJECTS 

000548 $6.75 
Projects include such things as controllers, 
signals and sound -effects units. Construction 
stripboard layouts provided for projects. 

ELECTRONIC PROJECTS USING 

SOLAR CELLS 
000498 $6.75 
Includes a number of projects that benefit from 
solar power and obviate the problems encoun- 
tered with batteries, such as weight and bulk, 
frequency of replacement, and failure when 
batteries are exhausted. 

MINI -MATRIX BOARD PROJECTS 
000628 $6.75 
This book provides a selection of 20 useful 
circuits which can all be built on a mini: matrix 
board which is just 24 holes by 10 copper strips 
in size. Simple and easy for those with not much 
experience in electronics. 

ETI TOP PROJECTS - VOL 4 

00262E $3.00 
Includes swimming pool alarm, 50-100 W 
amplifier modules, mini -organ general-purpose 
power supply, etc, etc. 

ETI TOP PROJECTS - VOL 5 

00263E $3.00 
Includes photographic strobe, bucket brigade 
audio delay line, white line follower, house 
alarm, etc, etc. 

ETI TOP PROJECTS - VOL 6 

00764E $4.95 
Revised second edition. Projects include the- 
atrical lighting controller, simple Intercom, 
electromyogram for biofeedback use, Series 
4000 four-way loudspeaker, etc, etc. 

ETI TOP PROJECTS - VOL 7 

D0265E $3.95 
Includes geiger counter, AM tuner, laser, simple 
metal detector, discriminating metal detector, 
dc power supply, etc, etc. 

ETI TOP PROJECTS - VOL 8 

00266E $4.95 
Includes UHF to VHF television converter, 
universal process timer, sound bender, per- 
cussion synthesiser, etc, etc. 

ETI TOP PROJECTS - VOL 9 

00267E $4.95 
Includes a radioteletype-computer decoder, 
model railway points controller, universal dc -dc 
converter, MicroBee EPROM programmer, etc. 

ELECTRONIC TIMER PROJECTS 
000668 $6.75 
These may have a high degree of accuracy with 
quartz control or they may be quite simple 
designs, using only a few components. A 

number of specialist timer projects are car 
windscreen -wiper delay unit, darkroom timer, 
metronome, etc. 

AERIAL PROJECTS 
000618 $6.75 

Practical aerial designs including active, loop 
and ferrite which are relatively simple and 
Inexpensive to build. The complex theory and 
mathematics are avoided. 

BUILD YOUR OWN HI -Fl 

AND AUDIO ACCESSORIES 

000528 $3.25 

Essential for keen hi-fi and audio enthusiasts. 
Projects include stereo decloder, three -channel 
mixer, FET preamp for ceramic pick-ups, mic 
preamp with adj. bass, stereo dynamic noise 
limiter, loudspeaker protector, etc. 

ELECTRONIC PROJECTS FOR CARS 

D02616 $3.95 
Projects include car alarm, reversing alarm, 
over -rev alarm, twin -range tachometer, break- 
down beacon, intelligent battery charger, etc. 

circuit techniques 
and design 

50 PROJECTS USING RELAYS, 
SCRs AND TRIACS 

E00688 $5.95 
Practical working circuits using silicon con- 
trolled rectifiers, relays and bi-directional tri- 
odes. With a minimum of difficulty you can use 
them In motor control, dimming and heating 
control, timing and light sensitive circuits, 
warning devices and many others. 

50 FET PROJECTS 

E00698 $5.95 
Projects include amplifiers and converters, test 
equipment, tuners, receivers and receiver aids, 
mixers and tone controls, etc, etc. The FET used 
is not critical. This book is of interest and value 
to SW listeners, radio amateurs, hi-fi enthusi- 
asts and general experimenters. 

ETI CIRCUITS - BOOK 1 

E0070E $2.95 
Many of these circuits have been published In 
the 'Ideas for Experimenters' Section of ETI. 

ETI CIRCUITS - BOOK 2 

E0071E 
See Book 1. 

ETI CIRCUITS - BOOK 3 

60072E 
See Book 1. 

ETI CIRCUITS- BOOK 4 

E0073E 
See Book 1. 

DESIGN OF PHASE -LOCKED LOOP 

CIRCUITS, WITH EXPERIMENTS 

E0074P $16.95 
An excellent introduction to the theory, design 
and implementation of phase -locked loop cir- 
cuits using various TTL and CMOS devices. 
Includes manufacturers' data sheets and de- 
scribes the use of breadboarding aids in 
laboratory -type experiments. 

DESIGN OF TRANSISTOR CIRCUITS, 
WITH EXPERIMENTS 
E0051P $2275 
A self -teaching course in transistor circuits - 
seven chapters explore the fundamentals of 
active semi -conductors and their operating 
principles and procedures. Experiments in 
design and semiconductor testing provide 
hands-on experience. 

PRACTICAL TRANSFORMER 
DESIGN HANDBOOK 
E0075P $3£50 
An easy to understand, illustration -filled guide 
to designing and constructing transformers. 
Reviews the fundamentals of electricity, mag- 
netism and algebra needed to understand 
transformer theory, and covers general design 
considerations, transformer types, power 
losses and transformer use in converters and 
Inverters. 

$2.95 

$2.95 

$2.95 

PRACTICAL SOLID-STATE CIRCUIT DESIGN 

E0094P $14.95 
An Introductory course in practical solid-state 
circuit design for the experimenter, designer or 
technician who is Interested in constructing 
tailor-made circuits. 

ETI CIRCUIT TECHNIQUES - VOL 1 

E0076E $4.75 

The how, what, which, where, why and how 

much anthology of components, circuits and 
techniques. 

ETI CIRCUIT TECHNIQUES - VOL 2 

E0077E 
See Volume 1. 

ETI CIRCUIT TECHNIQUES - VOL 3 

60078E 
See Volume 1. 

$4.75 

$4.95 

TTL COOKBOOK 
E0083P $18.50 
A complete look at TTL logic circuits - what 
TTL is, how it works, and how to use it. Many 
kinds of practical 111. are included, such as 
digital counters, electronic stopwatches, digital 
voltmeters, etc. 

UNDERSTANDING IC OPERATIONAL 

AMPLIFIERS 
E0085P $1025 
Latest edition of this book covers theoretical 
and practical aspects of operational amplifiers 
and associated circuits. Includes material on 
BIFET and BIMOS and CMOS op -amps. 

IC TIMER COOKBOOK 
E0087P $16.95 
Gives you a look at the hundreds of ways IC 

timers are used in electronic instrumentation. 

555 TIMER APPLICATIONS SOURCE BOOK, 

WITH EXPERIMENTS 
E0090P $11.25 
The construction of the 555 timer and numerous 
practical examples of Its applications In all 
areas of electrical and computer engineering, 
Including 17 simple experiments. 

50 CMOS IC PROJECTS 
600808 $4.75 
Projects include multivibrators, amplifiers and 
oscillators, trigger devices and other special 
devices. 

SECOND BOOK OF CMOS IC PROJECTS 

E00818 $5.50 
Leading on from 50 CMOS IC Projects, this 
second book provides a further selection of 
useful circuits of a simple nature. Contents have 
been selected to ensure minimum overlap 
between the two books. 

REGULATED POWER SUPPLIES 

, E0096P $29.75 
Comprehensive discussion of the internal archi- 
tecture and operation of the latestsolid-state 
regulators. Explains when regulated supplies 
are needed and how to incorporate them in your 
projects, and discusses modern circuitry includ- 
ing linear and switching circuits and late ICs. 

SOLAR CELLS 
E0098P $37.95 
In-depth description of the basic operating 
principles and design of solar cells. It also 
covers the techniques used to produce solar 
cells and reviews applications. 

MODERN FILTER DESIGN 

E0100P $49.95 
This book details the advances in active RC 
filters, both from a practical standpoint and 
from a state-of-the-art point of view. Gives 
detailed analysis and design procedures for 
switched capacitor filters. 

PRACTICAL INTRO TO DIGITAL ICs 

E01028 $4.50 
introduction to digital ICs (mainly TTL 7400). 
Besides simple projects, includes logic test set 
to identify and test digital ICs. Also includes 
digital counter -timer. 

50 SIMPLE LED CIRCUITS 
601088 $3.50 
Fifty interesting circuits and applications using 
the LED. Includes circuits for the 707 common 
anode display for the beginner and advanced 
enthusiast. 
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test equipment 
and fault-finding 

HOW TO GET YOUR ELECTRONIC 
PROJECTS WORKING 
F01148 $6.95 
Helps you to overcome the problems of a circuit 
that doesn't work by indicating how and where 
to start looking for many of the common faults 
that can occur when building up a project. 
WALL CHART - TRANSISTOR 
RADIO FAULT-FINDING 
F01158 $1,95 
Used properly, this chart should enable the 
reader to trace most common faults quickly. 
Across the top of the chart are four rectangles 
containing brief descriptions of the faults. 
Selecting the appropriate fault, the reader 
simply follows the arrows and carries out the 
suggested checks until the fault is cleared. 
PRACTICAL REPAIR AND RENOVATION 
OF COLOUR TELEVISIONS 
F01168 $6.55 
This book shows how to obtain a working colour 
television for very little outlay by repairing and 
renovating a set that has been 'written off' by a 
dealer. Includes practical details of how to 
construct your own CRT tester/rejuvenator and 
cross -hatch generator. 

USE OF THE OSCILLOSCOPE 
F0117P $27.95 
Programmed Instruction course for use In a 
basic electrical engineering laboratory course. 
Author assumes basic knowledge of DC and AC 
circuits but none of oscilloscopes. This Is an 
essentially practical course - thoroughly re- 
commended. 

TEST GEAR - METERING AND 
POWER -SUPPLY PROJECTS 
F0118E $3.010 
Includes many types of meters, audio noise and 
signal generators, CMOS tester, oscilloscope 
calibrator, etc. 

TEST GEAR - VOL 2 
F0119E $3.95 
Projects include audio oscillator, transistor 
tester, true RMS voltmeter, RF signal generator, 
versatile logic test probe, microwave oven leak 
detector, etc. 

TEST GEAR - VOL 3 

F0255E $4.95 
Projects include RF attenuator, op -amp tester, 
tacho calibrator, transistor tester, mains cable 
seeker, electric fence tester, portable core - 
balance relay, etc. 

AUTOMOTIVE TUNE-UP AND 
EMISSION -CONTROL SERVICE 
F0120P $22.75 
Car owners who wish to save money and 
maintain their cars at peak performance will 
learn how to adjust, repair and maintain the 
systems that ensure best operation. 

electronic music 
and audio/video 

CHEAP VIDEO COOKBOOK 
G0123P $11.75 
Complete discussion of a new, low-cost way to 
get words, pictures and opcode out of your 
computer and onto any ordinary television 
screen, using a seven -IC easy -to -build circuit 
which you can build for $20. 

AN INTRODUCTION TO VIDEO 
601248 $6.95 
This book Is written in layman's language and is 
for anyone who is thinking about buying or 
renting or who has just bought or rented a video 
recorder and wants to get the best out of the 
machine. 

AUDIO CYCLOPEDIA 
G0125P $71.95 
A complete in-depth look at the art of audio - 
from the basic principles of sound to solid-state 
and integrated circuits. More than 3000 entries 
and hundreds of illustrations and circuit dia- 

grams cover acoustics, amplifiers, recording, 
reproduction, test equipment, audio measure- 
ments, and much more. 

ELECTRONIC MUSIC CIRCUITS 
G0126P $26.95 
How to build a custom electronic music 
synthesiser, outlines numerous other circuit 
designs and then shows you how to modify them 
to achieve particular responses. Many of the 
circuits can be used as special -effects boxes for 
guitars and other musical instruments. 
INTRODUCTION TO ELECTRO - 
ACOUSTIC MUSIC 
G0127P $15.95 
This book assumes no previous technical 
knowledge. It discusses the relationship be- 
tween the technology and the Composition of 
electro -acoustic music. 

MODERN RECORDING TECHNIQUES 
G0128P $21.95 
Explains the equipment controls and tech- 
niques found in a modern recording studio and 
how to use them creatively and correctly to 
produce a desired result. Numerous photo- 
graphs, diagrams and charts. 
SOUND -SYSTEM ENGINEERING 
G0129P $35.50 
Dealing with audio systems as a whole, it 
includes installing and equalising the sound 
system and Interfacing the electrical and 
acoustic systems. Instrumentation, the acoustic 
environment and designing for acoustic gain. 
TUBE SUBSTITUTION HANDBOOK 
60130P $8.75 
Complete, accurate, up-to-date guide to direct 
substitutes for receiving and picture tubes. 
Contains more than 6000 receiving tube substi- 
tutes, 4000 monochrome and colour picture 
tube substitutes, and 600 communications 
substitutes. Also Includes pinouts for quick 
operational checks. 

HOW TO BUILD SPEAKER ENCLOSURES 
GO/31P $8.75 
A guide to the 'whys' and 'hows' of constructing 
top -performance loudspeaker enclosures. 
VIDEO TAPE RECORDERS 
G0132P $19.50 
In this completely revised second edition, the 
author tells In simple language how helical VTRs 
work and how to operate and service them. 
Includes numerous examples of circuits and 
mechanical systems. 

ELECTRONIC SYNTHESISER PROJECTS 
601338 $5.95 
For the electronic music enthusiast, an 
invaluable reference. This book is full of circuits 
and Information on how to build analogue delay 
lines, sequencers, VCOs, envelope shapers, etc, 
etc. The author takes a clear and logical 
approach to the subject that should enable the 
average enthusiast to understand and build up 
what appears to be a quite complex instrument. 

AUDIO PROJECTS 
G01348 $6.95 
Covers a wide range of audio projects, including 
preamplifiers and mixers, power amplifiers, 
tone controls and matching, etc. Board layouts 
and wiring diagrams included. 

ELECTRONIC MUSIC PROJECTS 
G0135B $5.95 
Provides constructors with practical circuits for 
the less complex music equipment Including 
fuzz box, waa-waa pedal, sustain unit, reverb 
and phaser, tremolo generator, etc. Text covers 
guitar effects, general effects, sound gener- 
ators, accessories. 

AUDIO PROJECTS FROM ETI 
G0260E $5.00 
Projects Include Series 4000 moving -coil car- 
tridge preamplifier, general-purpose 150 W 
MOSFET power amp module, versatile public- 
address amplifier, etc, etc. 

ELECTRONIC MUSIC AND CREATIVE 
TAPE-RECORDING 
601368 $5.95 
Shows how electronic music can be made at 
home with the simplest and most inexpensive of 
equipment. Describes how the sounds are 
generated and how these may be recorded to 
build up the final composition. 

computer hardware 
and techniques 

THE 6809 COMPANION 
J0154B $6.95 
This is not a beginner's introduction to micro- 
processors in general but a discussion of the 
features of the 6809 and a reference. 
COMPUTERS AND COMPUTING YEARBOOK '82 
J0155E $4.95 
Includes disks, CP/M and your computer, 
learners microcomputer, programming in CHIP - 
8, alphasort, fast plotter, PET talk, System 80. 

COMPUTERS AND COMPUTING YEARBOOK '83 
J0014E $4.95 
Includes ZX81, Epson MX80 printer, System 80 
joystick project, 660 software, ZX80 programs, 
etc, etc. 

Z80 MICROCOMPUTER DESIGN PROJECTS 
J0156P 520.75 
A complete look at the Internal architecture of 
the Z80, the heart of many microcomputers, and 
even shows how to build a microcomputer, the 
EX80, using this powerful chip. 
MICROPROCESSOR CIRCUITS 
J0157P $14.75 
Presents basic microprocessor concepts in 
simple language for beginners and teaches you 
to construct a useful microcontroller system. 
Otters 30 demo circuits which take you through 
assembly, operation and programming of a 
microcontroller. 

INTERFACE PROJECTS FOR THE APPLE II 

J0158P $15.95 
A series of interface projects that are easily built 
and enable the user to realise the computer's 
potential through project construction. Projects 
are primarily hardware -orientated, with some 
software supporting the hardware. 
DON LANCASTER'S MICRO COOKBOOK 
J0159P $20.75 
This 'cookbook' starts with the very fundamen- 
tals of microprocessors and microcomputers 
and takes you through number systems, codes, 
etc, till you can work Intelligently with micros. 
THE S100 AND OTHER MICRO BUSES 
J0160P $13.25 
The key to successful computer expansion is a 
complete understanding of the bus system, 
through which the computer communicates with 
peripherals. This book will give you that 
understanding. 

MICROCOMPUTER DESIGN AND 
TROUBLESHOOTING 
J0161P $26.75 
Tells you how to design microcomputer systems 
and make them work without an expensive 
commercial development system or the need 
for costly test instrumentation. Includes a 
complete description of two microprocessors - the 8085 and the 6502. 

USING THE 0800 MICROPROCESSOR 
J0163P $13.25 
Guides the reader through the conception, 
configuration, writing and running of a variety of 
programs that demonstrate practical use of a 
6800 system. 

8080 MICROCOMPUTER EXPERIMENTS 
J0164A $29.50 
This 'hands on' book Includes 105 experiments, 
presenting programs and diagrams. 

A STEP-BY-STEP INTRODUCTION TO 8080 

MICROPROCESSOR SYSTEMS 
J0165A $16.95 
Doesn't require any electronics or computer 
background. This book describes the 8080 
architecture and instruction set through simple 
examples. Some basic software is introduced. 

DIGITAL CIRCUITS WITH MICROPROCESSOR 
APPLICATIONS 
J0166Á $43.15 
An introductory text, this book provides readers 
with the basic Ideas and tools needed to analyse 
and design digital circuits and computer sys- 
tems. Discusses microprocessor computer or- 
ganisation, machine -language number systems 
and gate circuits. 
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computers for 
beginners 

COBOL FOR BEGINNERS 

H0140P $27.95 
It Is a solid text for introductory programming 
courses in Cobol, using a format that Is easy to 
understand, yet comprehensive enough to 
make supplementary readings unnecessary. 

THE PET PERSONAL COMPUTER 

FOR BEGINNERS 

H0141P $20.95 
This handy guide is written for use with all 
varieties of PET computer, from the original 
2001 to the 8032 Super PET. It is suited to 
novices with no practical experience and 
provides advice and practical examples. 

BEGINNER'S GUIDE TO MICROPROCESSORS 

AND COMPUTING 
H01438 $5.95 
Introduction to basic theory and concepts of 
binary arithmetic, microprocessor operation 
and machine language programming. Only prior 
knowledge assumed is very basic arithmetic 
and an understanding of indices. 

AN INTRODUCTION TO BASIC 

PROGRAMMING TECHNIQUES 
H01458 $6.75 
Ideal for beginners seeking to understand and 
program in BASIC. Includes program library for 
biorhythms, graphing Y against X, standard 
deviations, regressions, generating musical 
note sequences, and a card game. 

BEGINNING FORTRAN 
H0147A $25.50 
Starts with simple elementary examples and 
proceeds to intermediate level programs. Also 
includes references, tutorials, flow charts, deck 
set-ups and matrix algebra. 

NAILING JELLY TO A TREE 

H0149A $25.50 
This guide to software teaches you about 
machine language, assembly language pro- 
gramming and BASIC. The emphasis is not on 
learning to write programs but on learning to 
use the thousands of available programs that 
have already been written. 

PEANUT BUTTER AND JELLY 

GUIDE TO COMPUTERS 
H0150A $16.75 
A simple, easy -to -digest source of information 
on personal computing for the potential buyer 
who is less than an expert in the field. 

FROM CHIPS TO SYSTEMS: AN 

INTRODUCTION TO MICROPROCESSORS 

H0152Á $25.75 
Explains exactly what a microcomputer system 
is and how it works. Introduces fundamental 
concepts and covers all aspects of micropro- 
cessors and related components: internal oper- 
ation, memories, interfacing and system devel- 
opment, etc. 

computing 
software 

THE CP/M HANDBOOK (WITH MP/M) 
K0173Á $24.95 
Contains a step-by-step description of all the 
CP/M command features. Designed for the 
beginner, the book progresses to detailed 
explanations of the file transfer, debugging and 
CP/M text -editing programs. 

STARTING FORTH 
K0177P $23.75 
A clear and complete guide to Forth, this book 
covers fundamental principles and then a full 
set of high-level Forth commands. It concludes 
with advanced techniques and style. 

COMPUTER GRAPHICS PRIMER 
K0180P $21.95 
Almost every page has a colour drawing, 
photograph, picture or a schematic to help you 
learn computer graphics quickly and easily. 
Programming concepts apply to all microcom- 

puters, and examples are given in BASIC for the 
Apple II. 

STARSHIP SIMULATION 

K0178Á $12.95 
Offers both a specific simulation, which can be 
Implemented, modified and played, and a look 
at how to put together a simulation on almost 
any subject. 

BASIC PROGRAMS FOR SCIENTISTS 

AND ENGINEERS 
K0179Á $19.95 
Contains scientific and engineering application 
programs written In BASIC. 

HOW TO GET STARTED WITH CP/M 
K0174A $19.95 
This practical book eases the reader into the 
essentials of the system, giving an overview of 
the operating system, an Idea of what it will be 
like to use and what it can do for the reader. 

THE 88000: PRINCIPLES AND PROGRAMMING 

K0176P $19.95 
An easy -to -read, systematic approach to the 
68000 advanced 16 -bit microprocessor. The 
book guides you through the complex architec- 
ture, instruction set, pinouts and Interfacing 
techniques. Written for design engineers, pro- 
grammers and students. 

PASCAL PROGRAMS FOR SCIENTISTS 

AND ENGINEERS 
K0181A $23.50 
More than 60 of the most frequently used 
scientific algorithms, with program implemen- 
tation in Pascal. 

USING THE UNIX SYSTEM 
K0185P $24.95 
This book by Richard Gauthier, of RGL, has 
been written for people with some knowledge of 
computers, but with no specific knowledge of 
Unix. It is also of value to current Unix users. 

PROGRAMMING IN BASIC FOR 

PERSONAL COMPUTERS 
K0186P $15.75 
Simple Instructions show how to give BASIC 
commands and statements a wide range of 
applications, from programming video games to 
developing business or scientific programs. 

FIFTY BASIC EXERCISES 

K0188Á $17.95 
Designed to teach BASIC through actual 
practice, this book contains graduated exer- 
cises in math, business, operations research, 
games and statistics. The programs were 
designed to run directly on a TRS-80 but will run 
on any system with Microsoft BASIC. 

APPLE FILES 

K0190P $23.25 
This book is for people who know some BASIC 
and would like to expand and apply this 
knowledge by using the capabilities of the 
Apple. Includes programs for the stock market, 
inventories, grades and medical records. 

CP/M PRIMER 
K0191P $21.95 
A complete one -stop course on CP/M, the very 
popular operating system for 8080, 8085 and 
Z80 -based microcomputers. Complete termin- 
ology, hardware and software concepts, startup 
of a CP/M/system, and a complete list of CP/M- 
compatible software. 

MOSTLY BASIC: APPLICATIONS FOR 

YOUR TRS-80 - BOOK 1 

K0204P $19.25 
28 ready -to -use BASIC programs which have 
been completely tested and debugged. Pro- 
grams Include a telephone dialler, digital stop- 
watch, spelling test, house buying guide, gas 
mileage, and others. Complete with expla- 
nations of each program, sample runs, and 
complete program listing. 

MOSTLY BASIC: APPLICATIONS FOR 

YOUR TRS-80 - BOOK 2 

K0205P $19.25 
32 ready -to -run BASIC programs, including two 
to test your ability in history and maths, a 

Dungeon of Danger that's strictly for fun, 11 

household programs, seven on money and 
investment, two to test your ESP level, and 
more. Complete with explanations, sample run 
and listing for each program. 

A FORTRAN PRIMER 

K0193P $6.95 

Assumes no previous knowledge of program 
writing. It covers the fundamentals of the 
Fortran language, enables extensive program 
writing and concentrates on programming style. 

INTRODUCTION TO STRUCTURED FORTRAN 

K0194Á $19.95 
Written for the beginner, the text incorporates 
the Fortran 77 with a discussion of structural 
programming. Includes a discussion of time- 
sharing, pseudo -language programming and 
WATFIV statements. 

TRS-80 ASSEMBLY -LANGUAGE 

MADE SIMPLE 
K02t78P $19.25 
It you have an understanding of BASIC pro- 
gramming, this will help you to plan, write and 
hand -assemble your own assembly -language 
programs in memory, using the T -bug and Level 
II BASIC ROM subroutines. 

TRS-80 ASSEMBLY -LANGUAGE 

SUBROUTINES 
K0210P $19.25 
A wide spectrum of applications is discussed In 
this book, which provides easy -to -use routines 
that can be used as they stand or modified. 

APPLE BASiC 
K0212P $19.25 
This book gives the beginner a thorough 
introduction to BASIC programming on an 
Apple computer, and covers all areas of 
programming, including graphics, mathemat- 
ical programs, games and a great deal more. 

APPLESOFT LANGUAGE 
K0214P $13.95 
Written for the Apple II micros that use the 
MicroSoft language, this Introduction covers 
each aspect of programming in non -technical 
language, from elementary concepts to ad- 
vanced techniques. 

8080 MACHINE -LANGUAGE 
PROGRAMMING FOR BEGINNERS 
K0230Á $12.95 
The book will take the reader step-by-step 
through the most common 8080 op codes and 
it will do so at a level anyone can understand. 

PROGRAMMING THE Z80 

K0231Á $19.95 
This book will enable every reader to write 
complete application programs for Z80 -based 
computer systems. Includes exercises to 
measure progress and comprehension at each 
level of programming. 

PROGRAMMING THE 28000 

K0232A $25.95 
A complete Introduction to programming con- 
cepts and techniques for use with the 16 -bit, 
Z8000 microprocessor. Presents detailed de- 
scriptions of the architecture and functions of 
this 'super chip'. 

INTRODUCTION TO PASCAL 
K0198P $19.95 
The design and construction of Pascal pro- 
grams, involving a wide range of basic com- 
puter algorithms in a practical context. Second 
edition. 

APPLE MACHINE LANGUAGE 
K0215P 521.95 
This straightforward book teaches machine 
language programming through BASIC, the 
transition being made step-by-step. Many 
sketches of video displays are provided, as well 
as exercises with answers. 

EXPLORE COMPUTING WITH THE 

TRS-80 (AND COMMONSENSE) 
K0225P $17.95 
This introduction to microcomputers and the 
BASIC language is suitable for novices and 
users of the TRS-80. Among the topics covered 
are creating tables, arts and graphics, games 
and simulation. 

All prices of publications in this catalogue listing 
are subject to change without notice. 
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660 SOFTWARE 

Here's one for all you turkeys who enjoy playing 
games. In 'Gobble' not only must you avoid the 
enemy, but you also have to eat as many pills as 
possible. All to music. 

Once you get tired of playing 'Gobble' you can 

always have a bash óf 'Table Tennis' with a friend, or if 
you are musically inclined there's a program which will 
play a sequence of notes over and over again. 

H. Greber has come up with a simple cure for solv- 
ing problems with colour operation. 

SEQUENCER 

This program remembers a sequence of notes 
and rests, and then plays back the sequence 
repeatedly until you reset. 

Once the program is running, the sequence is 
recorded by simply playing it on the keypad, and 
then pressing F will start the play back. 

The only limitations are: 
1. Maximum number of notes Is 796 for a 3K 
machine or 113 for a 1K machine. 
2. Maximum length of any note or rest is 
approximately five seconds (longer notes or 
rests will be truncated to five seconds). 
3. Notes need to be separated by an audible 
gap, otherwise errors may result In the recorded 
sequence. 

SEQUENCER 
Addr. Mnemonic 
0600 I = 0622 

0602 VE = 05 6e05 

0604 VB = ff 68ff 
0606 GSB 064e 264e 

0608 SKFN VO = ff 40ff key pressed? 
060a DOTO 0606 1606 no 

060c M(I) = VO f055 store pitch 
060e SKFN VO = Of 400f end of input? 
0610 COTO 0630 1630 yes, play tune 
0612 TIME = VB f815 start timing 

0614 GSB 064e .264e 
0616 SKF VO = Cf 30ff key released? 
0618 GOTO 0614 1614 no 

061a VD = TIME f007 
061c M(I) = VO f055 store note duration 
061e TIME = V8 1815 start timing 

Code Comments 
a6aa sequence will start 

at 06aa 
constant 
constant 

0620 GSB 064e 264e 
0622 SKFN VO = ff 40ff 
0624 COTO 0620 1620 
0626 V2 . VO 8200 
0628 VO . TIME f007 
062a M(I) = VO f055 

062c VO = V2 8020 
062e COTO 060c 160c 

0630 I = 06aa a6aa 

key pressed? 
no 
save VO 

store rest duration 
restore VO 
next note... 
set date pointer to 

start of sequence 
0632 V0:Ú2 = M(I) 1265 VO = pitch 

V1 = note duration 
V2 = rest duration 
end of tune? 
yes, play again 

0634 SKFN UO = Of 400f 
0636 COTO 0630 1630 
0638 PITCH . VO 1000 
063a TIME = 1)8 f815 
063c TONE = Ve fel8 
063e VO = TIME f007 
0640 SKF VO . V1 5010 
0642 COTO 063c 163c 
0644 TIME = VB 1815 
0646 VO = TIME 1007 
0648 SKF VO = V2 5020 
064a GOTO 0646 1646 
064c GOT0.0632 1632 
064e V0 = ff 

0650 VO = ve) + 01 

0652 SKFN VO = Of 
0654 COTO 06a4 

start timing 
play note 

time up? 
no, keep playing 
start timing 

time up? 
no, wait 
next note... 

60ff 
7001 
400f any more keys? 
16a4 no 

0656SKF KEY VO e09e key pressed? 
0658 GOTO 0650 165D no, try next key 

065a VO = VO + VO 80041 
065c V0 . VO + VO 800 ` select pitch 

065e COTO # + VO 

0660 VO = 80 
0662 GOTO 069e 
0664 VO = 71 6071 

0660) ( 
done this way to 

6080 avoid altering I ) 

169e 

Tim Parish, Myrtle Bank SA 

0666 6010 0692 .169e 
0668 VO = 65 6065 
066e COTO 069e 169e 
066c VO . 5f 605f 
066e GCTO 069e 169e 
0670 VO . 54 6054 
0672 COTO 069e 169e 
0674 VO = 4b 6040 
0676 COTO 069e 169e 
0678 VO = 43 6043 
067e COTO 069e 169e 
067c VO = 3f 603f 
067e COTO 069e 169e 
0680 VO = 38 6038 
0682 DOTO 069e 169e 
0684 VO = 32 6032 
0686 COTO 069e 169e 
0688 VO = 2f 602f 
068a COTO 069e 169e 
068c VO = 2a 602a 
0682 COTO 069e 169e 
0690 VO = 25 6025 
0692 DOTO 069e 169e 
0694 VO = 21 6021 
0696 GOTO 069e 169e 
0698 VO = 1f 601f 
069a COTO b69e 169e 
069c VO = 00 6000 
0692 PITCH = VO 1000 

0620 TONE = Ve fe18 play note 
0622 return 00ee 
06a4 SKF KEY = V0 e09e key . Of? 
0626 VO = ff 60ff 'no playable key 
06e8 return 00ee pressed' 
Wee Sequence 

storage 

TABLE TENNIS 
This is a monochrome game for twb people, 
which may be a little difficult to play if you are 
using a hex keypad. Each player controls his/her 
bat with four keys, as follows: 

Player 1 (left) 
up slow - key 0 
down slow - key 8 

Player 2 (right) 
up slow - key 6 

down slow - key E 

up fast - key 1 

down fast - key 9 

up fast - key 7 

down fast - key F 

Player 1 serves first, by pressing either 'slow' 
key. Service alternates as in the real game and 
(wait for itt) you can 'spin' the ball viciously, 
gently or not at all by appropriate use of the bat, 

Scoring is like the real game in that misses or 
shots off the edge of the 'table' give a point to 
the opposing player. 

Messages appear to announce change of 
service and the winner of the game. 

TABLE TENNIS 

0600 6000 2640 6100 8011 612e 8011 

0610' 1604 601a 6100 a93e d012 7102 

0620 6200 6300 6400 6500 G601 2928 

0630 íd65 a93c 8754 6704 8704 a93c 

7008 

312e 

1655 

8451 

3040 

1618 

a92e 

673a 

0640 6200 4704 1656 

0650 6201 4200 1646 

0660 6201 4200 1656 

0670 4801 1684 4802 

0680 alai 78fe 4829 

0690 7801 6009 eUal 

0630 4901 1604 4902 

0660 2021 79fe 4929 

0600 7901 600f alai 

0600 8434 6002 8042 

06E0 8610 4437 8610 

06F0 9500 170e 7001 

0700 3000 1742 7001 

0710 6001 f018 373a 

0720 1726 673a 6302 

0730 6601 42ff 6001 

0740 1754 452e 1754 

0750 2820 1666 a93c 

0760 e928 r565 373a 

0770 177e a928 1565 

0790 6030 2820 282a 

3790 179c 330b 17a2 

0730 17a0 0020 8034 

0780 1716 2858 6060 

6000 e0a1 62ff 6008 e0e1 

6006 e0a1 62ff 600e e0a1 

a93c 6e00 3704 169e 8704 

1604 6000 e0a1 78ff 6001 

1698 482a 1690 6008 e0a1 

7802 8794 8180 16cc 8794 

1604 6006 e0a1 79ff 6007 

16c8 492a 16c8 600e e0a1 

7902 d794 8190 a93c 8451 

3b00 4000 8524 8451 4407 

4405 1Gee 3439 173e 8010 

9500 170c 7301 9500 170c 

9500 170c 173e 6030 f000 

171e 6704 63fe 1726 3704 

6b00 8060 8015 8204 4201 

42fe 62ff 4202 6201 4500 

4401 1754 4438 1754 6000 

8451 452e 1760 3500 1772 

176c 7301 177e 4704 7201 

4704 7301 473a 7201 282a 

320b 1792 2874 290c 7401 

2074 a911 7501 6030 8015 

a920 f555 6005 8005 3000 

2820 2858 a92e f065 a91e 

07C0 

0700 

07E0 

07F0 

0800 

Tim Parish, Myrtle Bank SA 

6001 3001 17ce a918 6b02 f565 8000 a92e 

f055 2892 1640 3f00 17ac a92e f065 a91e 

3001 a918 f565 2892 1540 d714 4101 1804 

4102 1804 6000 8604 ebal 71ff 6001 8004 

ebal 71fe 4129 181c 412a 1810 6008 8004 

0810 ebal 7101 6009 8004 ebal 7102 8714 00ee 

0020 f015 f007 3000 1822 00ee e924 8020 f233 

0830 1265 f129 600e 6115 0015 7004 f229 8015 

0040 a924 f333 1265 f129 6030 6115 8015 7004 

0850 1229 8015 8200 00ee a804 6014 610f 8010 

0860 7008 aBbf 8016 7008 afta 8010 7008 aBd5 

0870 801b Mee a8e0 6013 610f dOlb 7008 a8eb 

OB80 dOlb 7008 a8f6 8016 7008 a901 8016 6115 

0890 00ee a93c 6704 d784 6815 8704 673e 8794 

OBAO 6915 8794 a93c 8451 a92e f065 3001 6704 

0880 002e 00ff 3a22 2322 3a00 eeBB ec28 eebe 

08C0 abbe aaae 00r0 94f0 a295 5e50 8652 5200 

0800 5754 5494 17e0 80c0 80e0 0070 4060 4070 

08E0 Of08 0009 Of00 eBaB 2888 8e74 5577 5456 

08F0 00ee a5e0 a2a0 dc50 5950 5c00 0022 3322 

0900 3800 DUO 0000 00c0 40c0 8040 4000 4040 

0910 Klee) 2040 80e0 00ff 0000 00fe 3916 0000 

0920 0002 0516 ---- ---- ---- ---- ---- --01 

0930 0002 0516 153e 1515 0001 0001 8080 8080 
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660 SOFTWARE 

GOBBLE 

GOBBLE 
Peter Easdown, Kew NSW 
Gobble 660 is a game similar to Pacman. The 
basic aim of the game is to avoid the enemy and 
to eat as many of the pills as possible. The maze 
Is quite different but is complex enough to make 
a good game. 

Here are a few of its features: 
1. The enemy moves at the same speed as you 
but can catch you easily if you have trouble 
getting around corners, or if it takes short cuts. 
2. There is only one enemy as more would only 
slow the game down; also 3K isn't enough 
memory for more than one enemy. 
3. The enemy can get stuck if you outsmart 
them; this will allow you to get more points 
without the threat of being caught. 
4. The game has two tunes in it to make it more 
professional. These tunes are appropriate to the 
different stages of play. 
5. The program Incorporates the 'five digit 
scoring' routine at locations 06B0 - 0726. This 
routine has previously been published in the 
January 1983 issue of ETI. 
6.11 also incorporates part of the Character 
Generator which was published In the March 
1983 issue of ETI. 
7. The speed of the game is quite good 
considering the amount of work done for the 
enemy between moves. 

If you wish to change the values for the keys 
used for directing your gobbler around the 
screen then change the values at: 

0912 - up 
0918 - down 
091E - left 

0924 - right 

This program will not work on any other 
computer as It uses all of the 660's screen. 

With the program in as listed use the following 
keys: 

Key 
0 
1 

2 

Direction 
up 

down 
left 

3 right 
The score is shown at the top of the screen 

and the amount of gobblers left is shown below 
the maze. There are 2350 points for every full 
board. 

Happy gobbling. 

ONE-BYTE.SHIFTER 
This routine will save those CHIP 8 hackers who have 
keyed in a program and found that they left out a few 
bytes, then had to enter the new bytes and re -type the 
remaining code. 

It steps through memory between two given addresses 
and shifts each byte back one space. If a whole 
CHIP 8 instruction needs to be inserted, simply run the 
program twice or however many bytes you need free. 
XXX - YY is the starting address. 
XXX - ZZ is the ending address. 
e.g: if XXX - 600 and YY - 8C and ZZ 30. the 
program will move everything between 0630 and 
068C back one byte. 

Note that this program can only move 255 1FF1 
bytes at a time; if more than this is required. change 

600 6401 6802 4768 2721 D135 7404 1764 2721 A40 4015 140C 4016 1400 4017 140C 4014 1100 
610 DAB5 7404 4760 2724 DAB5 7404 176E 2724 *50 4019 1400 401B 1400 401E 1400 4021 1400 
620 DAB5 7404 4770 2724 D135 7404 4772 272A A60 4022 100 4023 1400 4025 1400 4026 1400. 
630 DAB5 4748 6000 6104 D011 6126 Doll 7001 470 4027 1400 402A 1400 402B 1400 402F 140C 
640 3038 1636 6004 610E D011 6122 D011 7001 480 4033 1400 4037 140c 40311 1400 1942 2948 
650 3018 1646 6021 610E 0011 6122 0011 7001 190 8230 1868 2960 2802 190E 4601 iDOe 4605 
660 3038 1656 6008 6112 D011 611E Doll 7001 440 1004 4609 1004 4612 1001 4618 1004 4633 
670 3012 1666 6015 6112 0011 6118 0011 7001 110 1004 4637 1004 4638 1DOA 470B 14E4 4708 
680 3024 1676 6o2D 6112 D011 6118 0011 7001 AC0 14E4 4713 14E4 4717 1454 4713 11EA 471F 
690 3037 1686 600C 6116 D011 611A D011 7001 ADO 1AE1 4723 tAEA 4901 198o 4902 *983 4903 
640 3018 1696 26Bo 1774 0000 0000 0002 3204 419 4980 4904 A983 D673 00EE 8800 8860 8E85 
680 6000 6100 6200 6300 6400 6502 6704 1618 

*31) 3801 1488 6902 1406 6904 1126 1D0A 00FF 
6c0 1618 8765 8084 8075 4100 1600 7101 16c6 Boo 6904 1*116 4977 1310 2406 1824 6917 OOEE 
610 700A 8175 4800 1600 7201 16D2 7104 8275 1310 4501 4980 4502 4983 4503 4980 4504 A983 
6E0 4800 16E8 7301 16DE 7204 8375 4100 1614 520 D673 00FF 4304 71FF OGEE 0000 6025 F804 
680 7401 16E4 730A 8475 3800 16F6 7404.4648 830 2126 4901 7701 4902 7601 4903 77FF 4904 
700 F755 1708 4648 8765 6622 8429 D655 7604 840 7617 2*16 8590 11300 58E0 1850 9020 0000 
710 1329 D655 7604 8229 D655 7604 F129 0655 B50 1700 2580 0800 2800 2100 2600 2900 2C80 
720 7604 1029 D655 008E 1774 F165 4784 8200 B60 3700 4204 4970 1970 630o 00EE 3900 1938 
730 8310 64E0 6580 2762 8020 275C 8020 8004 870 1948 4704 1008 4724 1CC0 4600 1008 463C 
740 8152 3100 7001 2758 8030 2760 8030 2754 

BCiO 100C 3700 1894 4601 11116 461E 1876 4638 
750 4784 8565 4784 OOEE 8004 8004 8004 8004 890 1876 1CCC 3708 18A6 4601 1876 461E 1886 
760 8004 8042 8055 OOEE 7110 F248 F6DF 17E3 3*0 46313 1876 1C08 3710 1BC4 4601 1876 4605 
770 ?3CF 1070 6021 6116 A748 11011 6114 D011 HBO 1816 4612 1876 4624 1876 4637 1876 463B 
780 7001 3033 1776 6103 6000 0011 603E 0011 800 1826 1CCC 3712 13E2 4601 1886 4605 18F6 
790 7101 3114 1788 6114 6000 1011 6038 0011 HDO 4612 1876 462A 1876 4637 1876 4638 1816 
7A0 7101 3126 1798 610F 6004 D011 6034 0011 300 1008 3714 1C04 4604 1816 4605 1876 4609 
7130 7101 3117 1748 6111 6004 0011 6034 D011 310 1826 461E 1886 4633 1876 4637 1876 4638 
7C0 7101 3122 17B8 6113 6008 0011 6036 1011 C00 1876 1CCC 3716 1C26 4601 1886 4605 1886 
700 7101 3117 1708 611A 600e 0011 6036 D011 CIO 4609 1886 4618 18F6 4633 1816 4637 18F6 
780 7101 3118 17D8 6117 600C D011 6010 0011 C20 4638 1686 1008 3718 1048 4601 1876 4605 
711J 6021 17FE 00E0 00E0 
800 D011 6032 D011 7101 

0006 

311A 
7808 090A 6403 
17E8 6002 6100 

030 1886 4609 1886 461E 1876 4633 1876 3637 
040 1816 4638 1886 iCCC 371A 1064 4601 1816 

810 0011 6124 0011 7004 
820 D011 6124 1011 7004 
830 0011 6124 1000 6002 
840 7004 3012 1838 6013 
850 7004 3028 1840 6030 
860 7004 3040 1858 6002 

870 7004 3012 1868 6013 

3012 

302F 
6110 

6110 
6110 
6114 
6114 

180E 6013 610C 
181E 6030 6100 
D017 6120 D011 
0011 6120 D011 

D011 6120 0011 
D011 611C D011 
11011 611C 0011 

C50 4605 1886 4609 1886 461E 18F6 4633 1886 
C60 4637 1886 4638 1886 1008 371C 1C88 4601 
C70 1886 4605 181'6 4612 1816 4624 1816 4637 
080 1876 4638 1876 1000 3718 1CA6 4601 1886 
C90 4605 1886 4612 1816 4624 1876 4637 1886 
CAO 4638 1886 100e 3720 1088 4601 1886 461E 
CaO 1886 4638 1816 1CCC 3722 1886 4601 1886 

88o 6018 6114 0011 6110 
890 6110 D011 7006 D011 
810 611C D011 7005 D011 
8B0 611C D011 7004 0011 
800 611C D011 7004 D011 

D011 
6114 
6114 
6114 

6114 

7004 6114 D011 
D011 7004 0011 
D011 7005 D011 
D011 7004 D011 
D011 7104 0011 

000 461E 1886 4638 1816 7701 ICCE 77FF 8590 
CDO 69F7 1886 462A 10FA 4606 1CFA 4609 1CFA 
CEO 4612 1084 461H 1CFA 4633 iCFA 4637 1CFA 
CFO 4601 101A 4638 1CFA 1406 9170 1ABA 1E74 
1100 D011 7004 3040 182E 1836 8810 8E70 8E85 

800 7080 Doll 7080 D011 6002 Doll 7004 D011 D10 3801 1D18 6901 1106 6903 1106 1600 1024 
880 7004 0011 6058 2D5C 601E 6117 6301 2046 D20 6903 1146 69Fr 4001 4980 4CO2 1983 4CO3 880 6601 6717 6904 2040 4801 21330 1600 0318 D30 1980 4004 1983 0078 00EE 9D32 9526 9501 
900 6025 1942 294E 4101 2986 294E 00FF OOFF D40 3911 10D4 4501 143A 4503 148* 4602 1494 
910 00FF 6100 EAA1 6304 6A01 E441 6303 6402 D50 4504 1494 0000 6404 6400 008E 2E54 6E2A 
920 E*41 6302 6403 EAA1 6301 4301 7001 4302 1160 1974 600 D8E3 7401 9440 o0EE 7807 1064 
930 70FF 4303 7101 2804 4901 77FF 4902 76Fr^ D70 00FF 7488 4400 1080 2050 2081 2416 18E8 
940 4903 7701 4904 7601 F000 0318 1372 3300 080 2416 2184 r^FOA CODO 1600 6871 6E20 2DC4 
950 196o 4201 A974 4202 1977 4203 A971 1862 D90 6E10 21)04 6E10 21004 6E10 2DC4 685F 6E20 
96o 4301 A974 4302 1977 4303 A97A 4304 197D DIO 2DC4 6865 6E10 2004 6E10 2DC4 6871 6E10 
970 0013 OOEE 6000 6000 6000 40E0 4040 E040 DBO 2DC4 6E10 2004 6876 6E10 2DC4 6871 6E20 
980 1040 10E0 00E0 410B 1A28 4108 1428 4113 DCO 2104 0088 8800 6804 FE15 0318 FE07 3E00 
990 1428 4117 1428 4118 1428 411F 1428 4123 DDO 1DCC FF15 F107 Wool 10114 008E 6854 6fl0B 
940 1128 8800 8E60 7802 59E0 1980 9170 1D70 DEO 2004 6832 6E08 2004 6854 6808 2004 6832 
980 788E 7E02 58E0 198C 9170 1D70 8810 8E70 DFO 6E25 2004 00EE 6854 6E25 21904 6824 6803 
9C0 7802 5880 190A 9060 1070 787E 7E02 58E0 800 2004 6E03 2004 6E03 2DC4 6832 6803 2004 
910 1906 9060 1D7o 3025 197e 6000 1904 1748 810 6003 2004 6E0B 2DC4 00EE 6838 6803 2004 
9E0 1800 0000 78FE 7E02 58E0 1980 9180 0000 E20 6E0B 2DC4 6803 2004 6854 6E25 2004 00EE 
910 8810 8830 7802 1848 294E 4301 70FF 4302 830 6654 6E08 21104 6808 2DC4 6E08 28104 683? 
400 7001 4303 7177 4304 7101 148E 1426 0012 840 6E25 2004 00EE 2DDC 21111C 2086 2811 2086 
410 6419 4EF0 FF55 2704 2600 AEFO FF65 70FF 850 2E30 WEE 4800 FF55 6000 6100 6201 1500 
A20 3D00 008E 1A94 0040 4001 1100 4005 140C 160 124E 00FF 1055 7101 3134 1E60 AFJO FF65 
430 4009 1400 4000 1400 4011 1400 4012 1400 E70 6ao1 00EE 4624 1004 1191 ---- ---- ---- 

M. Samerski, Loftus NSW 

XXX, YY and ZZ, then re -run the program to move 
anything you want. 

The routine is located at 0800 and a 1800 instruction 
is placed at 0600 to run it. Later, change 0600 back to 
your original instruction. 

0600 
0800 

1800 
61YY 
AXXX 
71FF 
F11E 
F065 
FOSS 
31ZZ 
1802 
0000 

CURE FOR COLOUR 
PROBLEMS 

If you've had problems with colour operation, H. 
Greber of Old has come up with a simple cure. 
He found that a slight dc level on the colour 
burst line can give trouble with colour operation. 

The solution is to cut the track from pin 12 of 
the 4066, IC21, and insert a 10n capacitor 
across the cut (i.e.: in series with the BURST line 
from pin 25 of IC4, the 1864, and pin 12 of the 
4066, IC21). 
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Equipment NEWS 

Low-cost systems multimeter 
Tech Sales Pty Ltd has announced the release of 
the Solartron 7150, 61/2 -digit Systems voltmeter, 
capable of measuring dc and ac volts, dc and ac 
current and two- or four -terminal resistance. 

The 7150 also features 
automatic null and selectable 
digital filter for ease of 
measurement. Accuracy for 
dcV is 0.002% and for acV is 
0.004%. 

An IEEE -488 interface is stan- 
dard and the auto -calibration 
facility makes the 7150 ideal for 
both bench and system use. 

With a price of less than $1600, 

1.11. _ 
GSG- L_Ji mini _ 

the 7150 is the best price/ 
performance Systems voltmeter 
available, according to Tech 
Sales. 

For further information, con- 
tact Nigel Gamblin, Appli- 
cations Engineer, Tech Sales 
Pty Ltd, 83 Wellington Street, 
Windsor Vic. 3181. 
(03)51-1306. 

i 

. 

On-line monitor for packet 
switching networks AL 
National has developed a portable on-line data monitor for 
the development or maintenance of devices used in packet 
networks. 

The VP -3680A has a monitor 
for serial data on data communi- 
cation lines and a function for the 
simulation óf a network or termi- 
nal device. 

In addition to the conventional 
monitor functions, the VP -3680A 
has a function for real-time pro- 
tocol translation displaying 
CCITT X.25 commands, response 
names or packet names on the 
CRT in mnemonic. There's also a 
selective trace function and a 
program trigger. 

Another National product 
which has just been released is 
the VP3620A logic analyser that 
meets a wide range of industrial 
needs for the development and 

troubleshooting of micropro- 
cessor controlled devices. 

The 20 MHz, 32 -channel logic 
analyser contains a logic state 
analysing function for the self- 
contained microprocessor opera- 
tion analysis and a logic timing 
function for the evaluation of the 
peripheral operations. 

A series of personality modules 
is also available to adapt the VP - 
3620A to the specific character- 
istics of an individual micropro- 
cessor. 

These National products are 
available from Scientific 
Devices Australia Pty Ltd, 2 
Jacks Rd, South Oakleigh 
Vic. 3167. (03)579-3622. 

Universal counters with 
mathematics capability 
Systron Donner, of California, has introduced a 
sophisticated multi -function universal frequency 
counter, the 6100 series, which combines a high- 
performance microwave counter with an advanced 
universal counter design. 

Each 6100 series instrument 
comes in a choice of four fre- 
quency ranges - 100 MHz, 
1.3 GHz, 18 GHz and 26.5 GHz - and all models include a 
mathematics package that of- 
fers three -level operations. 

This feature makes it possible 
to carry out mathematical ma- 
nipulation of measured signals, 
and offers separate memories 
for each measurement function. 

Frequency offsets and other 
special mathematical functions 

are programmed into the coun- 
ter via front -panel push-button 
controls. 

A built-in 3% -digit DVM al- 
lows 1 mV resolution and moni- 
toring of the trigger level, in 
addition to conventional man- 
ual and automatic -trigger level 
controls. 

For additional details, con- 
tact the distributor, Scientific 
Devices Australia, 2 Jack's 
Road, South Oakleigh Vic. 
3167. (03)579-3622. 
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Low-cost frequency counter 
A new low-cost frequency counter, offering high 
performance, ease of operation and measurement 
flexibility from 5 Hz to 650 MHz, has been introduced by 
Global Specialties. 

The 6000 incorporates an 
II easy -to -read eight -digit LED 

display and push-button con- 
trols with LED indicators for 
selecting the input, gate time and 
low-pass filter. 

Two front -panel inputs are 
provided, one covering 5 Hz to 
100 MHz with a 1M input 
impedance and the other for 
signals between 40 MHz and 650 
MHz. Gate times of 0.1, 1.0 and 
10 seconds are available. 

The standard 6000 has a 3.58 

MHz temperature -compensated 
crystal oscillator, while an alter- 
native high -stability model, the 
6500, features a crystal oven 
oscillator. 

Compact (76 x 254 x 178 mm) 
and light (1.6 kg), the 6000 
features a flip -up leg for 
benchtop use. 

For more details, contact 
Vicom International, 57 City 
Road, South Melbourne Vic. 
3205.(03)62-6931. 

31/2 -digit true RMS multimeter 
The latest addition to Fluke's standard -setting 8020B -series 
of handheld DMMs is the 8026B. 

It's a 3112 -digit, eight -function 
handheld model that features 
true RMS ac capabilities while 
retaining all of the performance 
and versatile functions of the 
802013. 

The 8026B makes it possible to 
measure true RMS ac when mea- 
suring non -sinusoidal waveforms 
in modems, terminals, monitors 
and mechanical equipment. 

In addition to making precision 
ac measurements, the 8026B 
measures dc voltage to 0.1% basic 
accuracy, resistance, conduct- 
ance, de current, performs a 

diode test and has a high-speed 
continuity beeper which lets you 
make fast, positive checks for 
open and short circuits. 

It also has a one year calib- 
ration cycle. 

Fluke products are available 
from Elmeasco Instruments Pty 
Ltd, 15 Macdonald St, Mort- 
lake NSW 2137. (02)736-2888. 
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Industrial video cameras 
The Fairchild CCD3000 and CCD4000 are rugged self- 
contained cameras which make it easy for industrial 
users to take advantage of the inherent geometric 
accuracy, wide dynamic range, and reliability of a buried - 
channel charge coupled device image sensor. 

The CCD3000 Video Com- 
munications Camera provides 
standard television output sig- 
nals for display of high - 
resolution images on low-cost 
monitors or for digital analysis 
using NTSC image processing 
equipment. 

The CCD4000 Austomation 
Camera provides image data 
output in a non -interlaced 256 
by 256 element square pixel 

pitch format which can be used 
as a relatively small single - 
component camera, or be separ- 
ated into a camera control unit 
plus a cable -connected sense 
head which is robust enough to 
be mounted onto a robot arm. 

Full details from Fairchild 
Australia Pty Ltd, P.O. Box 
19, Nunawading Vic. 3131. 
(03)877-5444. 

Autoranging capacitance meter 
Global Specialties' new hand-held autoranging 
capacitance meter, the 3002, features a degree of 
precision, range and flexibility that is normally 
associated with benchtop instruments. 

The new meter, which has a 

3k -digit liquid -crystal display 
and measures 193 x 95 x 44 mm, 
provides direct readings of ca- 
pacitance from 1 pF to 19 990 uF. 

Eight automatically selected 
ranges eliminate the need for 
manual switching, and a dual - 
threshold measuring technique 
ensures an accuracy within 9.2% 
from 1 pF to 199 uF and 1% 
between 200 uF and 19.9 mF. 

The 3002 operates from six AA 
nickel -cadmium or alkaline bat- 
teries. There is an optional ac 
adaptor/charger. 

For further information, con- 
tact the Australian agent, Vicom 
International, 57 City Road, 
South Melbourne Vic. 3205. 
(03)62-693L 

3002 AUTO RANGING 
CAPACITANCE METER 
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Dobbie Instruments (Australia) 
Following the recent merger of Brookeades and Dobbie 
Instruments, a new national company, Dobbie Instruments 
(Australia) Pty Ltd has been formed. 

The full range of Dobbie 
thermometers and pressure 
gauges, industrial, electronic, 
meteorological and surveying 
instruments will be marketed. 

An Environmental Monitoring 
System, specifically developed to 
provide a continual status report 
on the environmental conditions 
within computer rooms, acts as 
an early warning system for 
failure or malfunction of computer 

room air conditioning plants. 
A large digital display of temp- 

erature and relative humidity is 

easily legible from distances up 
to 15 metres. 

The head office is located at 
18-20 George St, Sandringham 
Vic. 3191. (03)598-8244. Branch 
offices are in Sydney, Brisbane, 
Adelaide, Perth, Darwin and 
Kalgoorlie with a representative 
in Bunbury WA. 
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2500' - 1.5 mil 
Cat. AL -1560 

3600' - 1.0 mil 
Cat. AL -1561 

$1995 
Jaycar has done it again - for all of the Hi Fi buffs who have professional 
NAB centre reel-to-reel tape recorders - a superb METAL spool complete 
with either 2500' or 3600' of quality tape. Both tapes are priced the same, 
the only difference between tape lengths is the thickness of the tape itself. 
The 3600' tape is 1.0 mil thick and the 2500' tape is 1.5 mil thick. You 
make your choice from these two superb bargains. 
The spool size is 103/" 

51 -, 1 

SAVE $5.00 

$345° 
NO ROOM FOR DETAILS 

low cost hi fi 
2 SETS FOR STEREO 3-WAY SYSTEM 

(6 SPKR) ONLY $39.95 $24.95 a set 
That's right a 3 - WAY HI Fl speaker kit from only 519.9811 
Each kit contains a massive 10" 1250mm1 woofer, cone midrange and 
DOME tweeterll You also get, at no extra charge, the special cross- 
over capacitors) 
The system is rated at approximately 20 watts RMS so it is Ideal as 
an economical but reasonably powerful main HI Fi unit or as a second 
system for another room or outdoors. 
Each 3.way kit comes with a recommended enclosure design which you 
can build yourself easily! 
You would normally pay well over 580 for the equivalent from major kit speaker suppliers so this is an outstanding bargain. Sensitivity of 
system 93dB/1m/1 watt. Cat. AK3700 
HURRY LIMITED STOCKS and they are made in JAPANII 

D 

Woofer not to 
same scale as 
other components 

...$19 98 

,ew spr(`yoll fIfCTA0NE1 

('()ll(lll(t1Zrt, aAl7Y 

$(Ø) i1as1;ie . 
This handy 200 gram spray enables you to do all manner of things. You can 
spray sheets of Styrene foam and make them suitable for storing your MOS 
IC's. Far cheaper than other methods!! You can make conducting screens 
inside plastic boxes to shield RF. You can re -coat the back of CRTs. You can 
make conductive parts of equipment cabinets to help reduce static. 
The paint dries to a hard varnish like film. Non -inflammable and Non toxic. 
Grab a can now. You never know when you will need it! 
Cat. NA -1010 

minitune 
Function 
Voee9e la d 1 

200V 
Rewsrance 2000 

20111 
RPM 200001,n 
Dwell 90 

Accuracy 
0 5'. 1 din 
05'.t Ow 
05'.10.911 

100 05'. 1 dean 
10. p m 11 - 3 duns 

01 2.3 0.9% 

FAR CHEAPER 
THAN DPM 
SEPARATELY 

5Decl/ecepon 
F.S.D. R5Olutron 

20V 10rnv 
100mv 
icon() 

" . 

NEW -- :425 n5.140c, 

`0,1111.Nwt 

56.95 

Ref: 
EA 
June 
1983 

Following the spectacular success of the DP2010 Digital Multimeter kit, 
we now have an ENGINE ANALYSER KITI 
But the spectacular thing is the price! It is ACTUALLY CHEAPER 
than the DPM-05 Display and CaselI 
The Mlnitune will measure voltage, resistance (down to avery low range), 
RPM and Dwell Angle. 
Cat. KJ7012 MINITUNE KIT $42.95 

TEST LEADS TO SUIT ONLY $2.95 



Software for your 
MiCi'OBQ(' 
Jaycar is proud to announce the first of a range of Computer Software for the 

Australian - made "MicroBee" Computer. Like the MicroBee, the software is made 

in *Australia and is of outstanding quality. Our initial range consists of six of the most 
professional items that we have seen. 
All programs come in a plastic wallet with comprehensive instructions. The program 
is recorded on a high quality cassette. 

BEEZ80 
SECRET CODE DISASSEMBLER 

BEEZ80 will disassemble ANY code sequence. 
Nothing is illegal! It will allow you to program 

with codes that no other disassembler 
can decipher! 

BASIC TUTORIAL 
Let your MicroBee Teach You MicroWorld BASIC 
Super teaching aid for the classroom. Excellent for both 

young and old, regardless of background 
Cat. YS -4024 

TOUCH - TYPE - TUTOR 
for the Micro Bee Computer 
Learn to touch type in hours Cat. YS4021 

$19 
95 

Cat YS4022 

ASTEROIDS PLUS 
Cat. YS -4020 $22.50 

Amazing Value $22 
50 

MYTEK MONITOR 
GENERAL PURPOSE MONITOR PROGRAM 
Cat. YS -4025 $14.95 

MACHINE CODE TUTORIAL 
for the MicroBee Computer 

S19.95 Let Your MicroBee Teach You Machine Code $ 
Programming and All About Itself Cat. YS -4023 

$19 95 Unrivalled versatility 
TRANSISTOR ASSISTED IGNITION BBD EFFECTS BOX 
Ref: EA Jan '83. Latest 
version of this popular 
kit. The Jaycar kit has a 

genuine die cast box - 
as used in the EA pro- 
totype. Beware of 
others that use flimsy 

J . 

1111 t 751511 

üv 
sheet metal. 
Cat KA1506 $35 

magníf icent! 
1 

1., 

LOW COST DIGITAL 
MULTIMETER KIT 

n.r tAt4rN Met 1ínAmuwnl mo.... r.r .......d ro, ..,.1..,.w 

w.°m i < .r 
emit óo 

eYnr,m n kern 

«t>"a:.:.. cn.r. 

P.04 one mouse. 
comm.. erne memo 

emee 

Set of wet . 
Pe.5es to 
tut 52.95 
Prole lO 
suit GL 
W75312 
ONLY 52.50 to 

Erre. , 216 1..'di 
W Battery Gt. 5B2370 
ONLY 51.40 

O,o Ib ̀
eTtf F 

OP2010 6n Cal. Kd7010 * ONLY 545 

SPECI FICA noNs 
Fueeeo.n Resolute., Aco1.cY Prolecuon 
Volts 
Id.c.l 2V 1mV 15.1 deg. 500V l.. 

20V IO.nV 1%ldnot one mnofie 
200V lOomV 1C1de 
500V 1V 15.1dut 

Cunene 2mÁ 11tA 1%1det 1AI250V 
Id.c.) 20mA 1 WA 1 1 chgd 

200mA 100..4 -1 deut 
2000mA 1mA 5' .1 diy1 

Vdnlac.) 2V ImV 2-5 Mull 500Vtor 
20V IOmV T '5 duo me nnnule 

e . 

Fantastic low-cost instrument using the ver- 
satile MN3001 Bucket -Brigade Delay line to 
achieve brilliant sonic effects. 
Now you can emulate the commercial rock 
groups with Phasing, Flanging, Reverb and 
Echo. The Jaycar kit includes all components 
INCLUDING IC sockets and the TU -04 box. 
(Not cut down but this is easily done). 
Jaycar has a specially built cabinet for this 
kit with all holes pre -punched etc., at only 
$10 extra but only if you buy the original 
kit from us. Available as a separate item for 
$29.50. 
WHEN THE KIT IS PURCHASED WITH THE DE -LUXE 
CASE THE TU -04 CASE WILL NOT BE SUPPLIED. 

24 

MICRQN 30 WATT 
SOLDERING IRON 

Cat TS -1450 $9.95 

* 21 °4'1 `" >- / 
311 

AC VOL íAotbrume 
what. 13. 
AMU.. vnualLA gown Aunts 4 em puce.," ce 
~mum n.re......n... 

Cu...nt 
i. c.l 

Reunanee 

Mode T.tl 

200V 
5000 
2mA 
20mA 
200mA 
2000mA 
214 

2014 

20014 
20006 
2V 

ro5 clout 
2Y-5 clout 
2'4.5 [butt 14/2500 
25 5 dupe 
455 d.qt 
r.5 dnpt 
15lchut 250V 
1 1 diut 
1 " I dWd 
1 lchgil 
1f1dut 2600 em 

COMPLETE 
KIT 

Cat. KE1522 
$79.00 

Special cabinet 
to suit $10.00 
Cat. HB6445 

LIGHT WEIGHT - SCREW IN INTERCHANGEABLE 
TIPS - EF FICIENT'THE RMAL TRANSFER FROM 
ELEMENT TO TIP - TIP TEMPERATURE MAINTAINS 
WITHIN THE LIMITS SUITABLE FOR ELECTRONIC 
WORK AND ALSO SMALL HOUSEHOLD JOBS - 
FULLY S.E.C. TESTED & APPROVED 

CannonXL 
connectors -great 
new range 

5 PIN AND 
RIGHT ANGLE 
TYPES ARE 
NOW IN 
STOCK 

et: 172 PIY ER SUPPLY 

. 
t 

Cat KE4570 

PP2120 - 3pin male line 
PS4020 - 3pin female line 
PP2112 - 3pin male chassis 
PS4012 - 3pin female chassis 
PP2117 - Spin male line 
PS4026 - 5pin female line 
PP2116 - 5pin male chassis 
PS4016 - 5pin female chassis 
PS4010 - 240V mains line 
PP2110 - 240V mains chassis 
PP2113 - 3pin male dangle 
PP4030 - 3pin female r/angle 

$3.50 
$3.95 
$3.25 
$3.95 
$6.95 
$7.95 
$5.95 
$6.95 
$6.50 
$5.25 
$4.95 
S5.95 

. 0-30V 1 amp 
power supply 

O G. ETI 162 
1 

AMP 

- Fully protected - Output variable from 0-30V DC - Selectable current limit 
o- Both voltage and current metering - After a multimeter & soldering iron an 

absolute must for the enthusiast. 
You will never own a more useful piece of 
gear. 

Ref: ETI 
December 

1982 
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ANNOUNCING 
A COMPLETE RANGE OF 

RECHARGEABLE BATTERIES 
RECHARGEABLE GEL -TYPE BATTERIES 

FEATURES GEL ELECTROLYTE LEAK PROOF EASY 
HANDLING OVERCHARGE PROTECTION CYCLE 
OR FLOAT APPLICATIONS NO POLARITY CHANGE 

HIGH DISCHARGE RATE COMPACT AND RUGGED 
EXTENDED SHELF LIFE 

MODEL NOMINAL 
VOLTAGE 

AMP -HOURS 

426 4 2.6 
610 6 1.0 
612 6 1.2 
618 6 1.8 
626 6 2.6 
630 6 3.0 
640 6 4.0 
660 6 6.0 
682 (670) 6 8.2 
6100 6 10.0 
6200 6 20.0 
1210L 12 1.0 
1210S 12 1.0 
1212 12 1.2 
1219 (1215) 12 1.9 
1226 12 2.6 
1245 12 4.5 
1260 12 6.0 
1265 12 6.5 
1282S 12 8.2 
12200 12 20.0 
12240 12 24.0 
12400 12 40.0 

ror 

,,"";; 

RECHARGEABLE NICKEL -CADMIUM BATTERIES 
FEATURES STABILITY OVER WIDE TEMPERATURE 
RANGE GOOD OVERCHARGE CAPABILITY LOW SELF 
DISCHARGE FLAT DISCHARGE VOLTAGE CURVE 
HIGH RATE DISCHARGE HERMETICALLY SEALED 

OTHER TYPES AVAILABLE ON REQUEST 

MODEL NOMINAL 
VOLTAGE 

CAPACITY 
5 HR RATE 

(mAh) 

Standard 
Cells PS-I/3AA 1.2 110 

PS -N l.2 150 
PS.AAA 1.2 180 
PS-2/3AA 1.2 250 
PS -AA 1.2 500 
PS-'hSC 1.2 600 
PS -SC 1.2 1200 
PS -C 1.2 1800 
PS-'hD 1.2 2200 
PS -D 1.2 4000 
PS -F 1.2 7000 

Fast Charge Cells PS-SCF 1.2 1200 
PS -CF 1.2 1800 

High temperature 
Cells PS-I/3AH 1.2 110 

PS-AAH 1.2 500 
PS-SCH 1.2 1200 
PS -CH 1.2 1800 
PS DH 1.2 4000 

Available from: POWERSONIC AUSTRALIA 102 May Street, St Peters 2044 
Phone (02) 519 8890, 519 6894 



Component NEWS 

Motorola releases 
AM stereo decoder chip 
Motorola's Semiconductor Products Sector has 

introduced an integrated decoder chip designed 

for compatibility with the Motorola -developed 

C-QUAM AM stereo broadcasting system, 

widely adopted by US AM stations already 

broadcasting in stereo, and being considered 
here. 

The ̀ compatible quadrature mode is only permitted when a 

amplitude modulation', or 
C-QUAM, system modulates 
the left and right channels 
information onto two phases of 
the AM transmitter carrier in 
such a way as to produce a 
'true' L+R carrier envelope, 
according to Motoróla (see 
Ell, June '82, page 12). 

The chip is designated 
MC13020P and it provides full 
decoding for the C-QUAM sys- 
tem. The MC13020P is intended 
to take the place of the standard 
envelope detector in a conven- 
tional AM radio. 

It accepts 200 mV RMS IF 
signal and puts out approxi- 
mately 100-200 mV of audio, say 
Motorola. The MC13020P re- 
quires few peripheral compon- 
ents and needs no adjustments or 
tuning coils. The stereo detection 

valid stereo signal is received and 
signal conditions are good. 

In addition to a small number 
of resistors and capacitors, only a 

cheap ceramic resonator for the 
phase -locked reference oscillator 
is required. 

Motorola quote the THD as 
0.75% max in stereo, 0.5% in 

mono. Channel separation is 

given as 30 dB and L -R rejection 
as -50 dB. Stereo lockup time 
(on retuning) is quoted at 30 ms 
and the adaptive pilot tone 
detection circuit takes 1 

seconds. 
Our information came direct 

from Motorola's Semicon- 
ductor Products Sector, Hong 
Kong (ph: 0-223111, tlx: HX 
43501 MOTSEM). Motorola 
Australia is looking into it. 

Stepper motor drive circuits 

Rifa has released the 
PBL3717 stepper motor 
drive circuits, designed to 
control and drive the current 
in one winding of a bipolar 
stepper motor. 

Two PBL3717s and a few ex- 
ternal components can form a 
complete control and drive unit 
for TTL or microprocessor con- 
trolled stepper motor systems. 

Features of the PBL3717 are: 
bi-directional driving stage with 
built-in protection diodes; cur- 
rent control range is 20-500 mA; 
voltage range is 10-40 V; ability 
to operate on unstabilised supply 
voltage; and current levels can be 
selected in steps or varied con- 
tinuously. 

For further information con- 
tact Rifa Pty Ltd, 202 Bell St, 
Preston Vic. 3072. (03)480- 
1211. 

Stepdown transformers AK 
Selectronics have a range of 
stepdown transformers suit- 
able for operating imported 
instrumentation and equip- 
ment on 115 V/50 Hz. 

A mains isolation transformer 
240/240 at 1 A rating is also 
available to avoid risk of serious 
electric shock. 

Types available at present are 
240/115 V at 500 VA auto, 240/ 

115 V at 250 VA isolated, 
240/115 V at 50 VA isolated and 
240/240 V at 250 VA isolated. 

They are manufactured in 
Australia and comply with 
Australian standards. 

For further information con- 
tact Selectronic Components 
Pty Ltd, 25 Holloway Drive, 
Bayswater Vic. 3153. (03)762- 
4822. 

Daneva range at Avtek Electronics 
DanevaAustralia has 
appointed Avtek 
Electronics to represent 
their range of data 
Communication products 
and computer peripherals. 

The product range at Avtek 
Electronics includes: Western 
Digital's data communications 
devices and board level products; 

Micro Peripherals' floppy disk 
drives; General Instrument's 
keyboards; Sharp's Z80 devices, 
LCD dot matrix displays and 
optocouplers. 

More information about these 
products can be obtained by 
contacting Phil Gleeson at 
Avtek Electronics, 119 York 
St, Sydney, NSW 2000. 
(02)267-8777. 

ETI August 1983 - 75 
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Molex C -Grid connector system 
The latest American -made Molex connector system to be 
introduced to Australia is the high -density, dual -row 
C -Grid insulation displacement technology (IDT) series, 
designed as a complete system of products to maximise 
use of 2.54 x 2.54 mm matrix PSBs. 

This matrix has been chosen 
by Molex as the most satisfac- 
tory compromise between the 
need for density and the practi- 
cal size limit for human handling 
capabilities. 

Pins can be set either directly 
on to the board, in volume with 
wafer bodies or in volume using 
automatic insertion equipment. 

The C -Grid wafers, which are 
made from 94 V -O flame- 
retardent glass filled thermo- 
plastic, join the K.K. single -row 

crimp interconnection system 
and a complete single -row IDT 
system to form a three -strong 
range of Molex connectors avail- 
able in Australia. 

Each system is supported by a 
range of tools for hand or high- 
speed assembly. 

For further information, con- 
tact the Australian distributor, 
Utilux, 14 Commercial Road, 
Kingsgrove NSW 2208. 
(02)50-0155. 

Coax/waveguide accessories 
catalogue from Hewlett-Packard 
The latest edition of Hewlett-Packard's Coaxial and 
Waveguide Measurement Accessories catalogue is now 
available with product information on more than 
350 microwave measurement accessories used in coaxial 
and waveguide measurements to 40 GHz and above. 

Product sections include atten- 
uators, detectors, couplers, filters, 
power sensors, slotted lines, 
network analysis and noise -figure 
equipment, and a good selection 
of 75 ohm items. 

More than 25 pages of this 
96 -page catalogue are devoted 
to a microwave measurement 
handbook section summarising 
common scalar measurement 
techniques of attenuation, SWR 
power, frequency and noise figure. 

Measurement tables compare 
accuracy. cost and techniques. 

Waveguide data and flanges, 

76 - August 1983 ETI 

coaxial connector information, 
and descriptions of other import- 
ant product characteristics 
provide useful information to 
design engineers. production test 
personnel, quality -assurance 
and metrology engineers, field- 
test and system -maintenance 
engineers. 

Hewlett-Packard's Coaxial 
and Waveguide catalogue. 
Publication No. 5952-8262, is 
available without charge. Contact 
Hewlett-Packard, 31-41 
Joseph St, Blackburn Vic. 
3130.(02(89-6357. 

High-performance hybrid DAC 
Philips' new 0M91, a high-performance 14 -bit DAC, 
contains thé náked chip of the established TDA1540 
monolithic DAC, together with the peripheral components 
needed to make up a complete 14 -bit DAC. 

This hybrid IC is for equip- rents with long-term stability. 
ment which needs the high The 0M91 can convert a 
performance of the standard 14 -bit digital system into an 
TDA1540, but where space is analague audio signal; 16 -bit limited. signals can be handled when the 

Inside the 0M91, which is 0M91 ís used with the SAA7030 intended for professional audio digital filter. 
and instrumentation appli- For further information, con - 
cations, a naked chip of the tact Philips Electronic Com- TDA 1540 uses the dynamic ponents and Materials, 67 
element -matching method of Mars Road, Lane Cove NSW 
current division to achieve high- 2066. (02)427-0888. 
accuracy, binary -weighted cur- 

t l 17# 

100 MHz fibre -optic emitters 
Motorola's new infrared emitters for fibre -optic systems, 
MFOE1201 and MFOE1202, are the industries first planar 
LEDs capable of data transmission at greater than 
100 MHz. 

The emitters allow fibre -optic 
system operation in areas pre- 
viously reserved for edge - 
emitting LEDs and laser diodes. 

They are encased in a TO -52 
metal package which is of her- 
metic, industry standard size 
and configuration and fits into 
commercially available fibre - 
optic connectors. The internal 
lensing enhances coupling effic- 
iency and provides a 250 pm 
diameter optical spot at 0.3 Na 
on the emitters. 

Designed for fibre -optic appli- 
cations requiring high power 
and fast response time, the 
emitters' spectral response 
peaks at 820 nm. which is 
spectrally matched to the mini- 
mum attenuation region of most 
medium -distance fibre -optic 
cable. With a power output of 1.0 
to 3.5 mW, the devises make 
short- to medium -distance, 
high-speed systems economi- 
cally feasible. 

Applications are broad, and 
include industrial controls, com- 
puter systems, CATV and mili- 
tary. 

For further details, contact 
Motorola Semiconductor Pro- 
ducts, 250 Pacific Highway, 
Crow's Nest NSW 2065. 
(02)438-1955. 

High voltage 
triggers 
A series of semiconductor 
devices for high voltage bi- 
lateral trigger applications 
has been introduced by 
Motorola. 

Known as SIDACs, the devices 
combine the high voltage bilat- 
eral trigger capabilities of triacs 
with the simplicity and low cost 
of two -terminal diac triggers. 

Applications include line - 
voltage transient protection. 
high voltage power supplies and 
high pressure sodium vapour 
lighting. 

The breakdown voltages range 
from 104 V to 115 V for the 
MKIV-115; 110 V to 125 V for 
the MKIV-125; 120 V to 135 V 
for the MKIV-135. 

More information can be ob- 
tained from Motorola Semi- 
conductor Products, 250 
Pacific Hwy, Crows Nest NSW 
2065. (02)438-1955. 



More power. Smaller size. 
Philips chun capacitors. 

Philips' smaller 'chunky' 050 

capacitors give designers 
improved volume efficiency. 

Providing 470 µF (100v) to 
68,000 µF (10v) coverage in can sizes 

substantially smaller than the earlier 

071, the 050 meets all the require- 
ments of IEC 384-4 specifications. 

Excellent performance is 

achieved by special construction 
giving high resistance to shock and 

vibration, and capacitors are comp- 
letely cold welded and proof against 

high charge and discharge currents. 
Typical life expectancy 200,000 

hours at 40°C. 
And a Philips first is the choice 

of two versions, either with solder tag 

terminations or pinned terminations 
designed to drop into printed wiring 
boards. 

For further information 
phone your local Philips 
Components office. 

Electronic 
Components 
and Materials 

PHILIPS PHILIPS 
Philips Electronic Components and Materials. Sydney: PO Box 50, lane Cove, 2066. Phone: 4270888. 

Melbourne Phone: 5423333. Adelaide Phone: 2430155. Brisbane Phone: 440191. Perth Phone: 2774199. 
AHEARN EL7S 



BCDP PRODUCT 
/inr- WORKSHOP and LABORATORY TECHNICIANS, MOBI 

TAKE THIS TOOL 

SUPERSCOPE 20W 140W 
MANUAL TEMP. CONTROL 

Model PSU 

Model SS 

240V . 4V 
POWER SUPPLY 

UNIT 

MINISCOPE 10W - 70W 
MANUAL TEMP. CONTROL. Model MS 

12 VOLT SUPERSCOPE 30W - 180W 
MANUAL TEMP. CONTROL 

60W CORDLESS IRON 
MANUAL TEMP. CONTROL 

SPARE PARTS KIT 

Model SK1 and SK2 

MINI SOLDER POT 

Model MSP 

J 

FOR THIS SITUATION 

Unpredictable maintenance and repair 
situations. 
May be used for light or heavy 
Electrical, Electronic or Mechanical 
Soldering. 
You can't come back to base for a 
bigger or smaller iron. 
Ability to insert cold iron thru heat 
sensitive parts. 

Unpredictable maintenance and repair 
situations. 
May be used for light or heavy 
Electrical, Electronic or Mechanical 
Soldering. 
You can't come back to base for a 
bigger or smaller iron. 
Ability to insert cold iron thru heat 
sensitive parts. 
You need a small pencil grip. 

12 volt Battery power available only. 
Outdoor and bad weather expected. 

Service vehicle can get within 6 metres. 

Other details as for Superscope above. 

No power 
No time to get power 
Must work on live gear 
Where you need to 
control temperature 

Retail shops 

Industrial stores 

Schools 

Maintenance workshops 

You need to rapidly tin a quantity of 
wire 

Where you already own a Scope TC60 
You only need a small reservoir 
(Allow 8mm penetration) 

GET THIS USER ADVANTAGE 
i 

1. Adjustable Wattage 20w -140w whilst 
soldering 

2. Adjustable heat 200° 500° C 
3. Fast heating, 200° in 5 seconds 
4. Easy owner maintenance 
5. Low voltage safety, powered by 

Scope 4 Volt PSU 
6. Automatic switch off 

1. Adjustable Wattage 10w -70w whilst 
soldering 

2. Adjustabre heat 200° -- 500° C 
3. Fast heating, 200° in 5 seconds 
4. Easy owner maintenance 
5. Low voltage safety, powered by 

Scope 4 Volt PSU 
6. Automatic switch off 

1. Adjustable Wattage 30w -180w whilst 
soldering 

2. Adjustable heat 200° -- 500° C 
3. Fast heating, 200° in 5 seconds 
4. Easy owner maintenance 
5. 12V Safety outdoors 
6. Automatic switch off 

1. 40150 Terminations depending on 
conductor size 

2. Recharges overnight (3 Charge options) 
(a) Auto Cig. Lighter 
(b) Transformer 
(c) Mains 240V 

3. Heats in 6 seconds 
4. 60watts - Adjustable Wattage 
5. Automatic switch off 

Storage cabinet FREE! 
Correct mix of popular parts. 
Quantity based on national sales. 

Each kit is portable and easy to store. 

1. Fast heat up - 2 Minutes 
2. Fast conversion time (60 seconds) 

to assemble your TC60 
3. Built in flux reservoir 
4. Stable cast iron base 
5. Solder bar storage tray 

f _ 
VICTORIA: (03) 338 1566, OLD.: BRISBANE: (07)-52 5231, ROCKHAMPTON: (079) 27 3370, TOWNSVILLE: (077) 75 2765, 

ww...w...w ar - w-.. ..=.. 



SELECTION GUIDE 
aiR 

1.wmp 

SCOPE 

'ER VICEMEN, -OEM PRODU'C'TION LINES, and HOBBYISTS 

TAKE THIS TOOL 

240V TEMP. 
CONTROL IRON 

COMMODORE 20W.240V 
NON TEMP. CONTROLLED 

LONG LIFE TIP 
AIRCOOLED HANDLE 

Model PH2O 

FLUSHCUTTERS_ 
4 Models 

LONG 

ti 

NOSE 
PLIERS 

SOLDER BLOTTER 
Model SB3 (3mm) 
Model SB2 (2mm) 

INDEXING PCB HOLDER 
TILT 

ACTION 

FOR THIS SITUATION i 

Modern sophisticated PCB 
equipment. 

Accurate & Automatic temp. 
control wanted. 

Components are heat critical. 

Continuous Production 

Electronic Students 

Serious Hobbyists 

Maintenance Workshops 

High Volume cutting 5000-10000 cuts 
per shift. 
Female operatives predominate many 
use finger tip grip. 
Offcuts must not FLY - for operator 
and product safety. 
Wire shaping and location (Pliers). 

High volume of desoldering. 

The component in hard to access. 

Tool kit and work bench abuse. 

Lower volume of desoldering. 

Conventional 'braid' dispenser 
causes burnt finger tip. 

Conventional braid too limp to 
be positioned accurately. 

J 

For medium volume production 
of PC boards 
Where you need quick release of 
PC board 
Where you need to locate board in 
wide range of positions 

GET THIS USER ADVANTAGE 

1. Heats in 45 seconds. 
2. Dial any temp. 20°-400°. 
3. Plugs direct to mains. 

No transformer needed. 
4. Accept iron plated tips from 

0.8mm to 6.4mm. 
5. Safety Stand available. 

1. Aírcooled Grip 
2. Interchangeable Tips 
3. Long Life iron plated tips 

(4 shapes available) 
4. 370° C Tip (Idling) 
5. Safety stand available 

See Illustration above Model STS 

1.50% fatigue reduction due to scissor 
type slicing action (conventional 
cutters need more effort because they 
'crush' cut). 

2. Extended Cushion grip handles, spring 
loaded -high leverage maximise comfort. 

3. Models feature safety catcher which 
holds offcut till released. 

4. Model 378 Long Nose (25mm) piier 
thin profile - serrated jaws. 

1. Avoids the cost of a 'Desolder Braid'. 
2. The heat resisent extended 

nozzle penetrates 20mm 
3. The solid metal body resists crushing 

better than the plastic equivalent 
4. Self cleaning 
5. Safety guard 

1. No need to invest in desolder tool 
2. Metal tipped extended dispenser keeps 

finger away from iron tip 
3. Heat resist nozzle dispenser locates 

tape positively 
4. Plastic dispenser avoids short circuits 
5. 2 metre length (30% longer than most 

brands). 

1. Rotates and locks in 45° increments 
2. Tilts and locks at 4 angles -vertical, 

45° 90° - 120° 
3. Offers 200mm of vertical adjustment 

to the work height 
4. Has a heavy cast iron base with bench 

mounting holes as option 
5. Retains the quick loading facility of 

spring mounted arms to hold the PCB 

6. Offers cross bars to 750mm for large or 
multiple board work using extra sets of 
arms 

1 

N.S.W.: (02) 546 6144..S.A.: (08) 352 1166. W.A:: (09) 387 4966. TAS.: LAUNCESTON: (003) 31 5545. HOBART: (002) 34 2811. 
. ` 



r-1 S100 PRODUCTS 
IIIIIIII Australian Designed and Manufactured 

S100 Floppy Disc Controller S100 CPU Card 

II II II 

: I 

a ntltulnnln tniiiiní(ll"ilír(ilí(-=--- 
GENERAL DESCRIPTION: 
The extensive capabilities of the resettle are to a large part due to the presence of the 
Western Digital WD1795 double density controller chip. This device will perform the 
majority of the timing and control functions as required by floppy disk drives when 
carrying out the following operations: 
1. Head loading and unloading. 
2. Track seeking. 
3. Address reading and writing. 
4. Data conversion during read and write. 
5. 1BM3740 soft sector compatibility. 
6. CRC error code inspection/generation. 
7. Double density write precompensation. 
The board uses the phase locked loop technique when recovering data from disk, the 
vco of the phase locked loop is under the control of the W D1691 circuit to ensure very 
reliable data recovery during double density operations. To ensure syncronism 
between the CPU and the controller card during disk read and write operations the 
resettle will insert wait states until the WD1795 is ready to pass or receive the next 
byte of data. 
When used with rase80 CPU card the resettle card is available with full software 
support In the form of an eprom that is designed to interface with the rase80 monitor 
for console message passing. As well as the double density raw bios on the eprom 
there is a full disk diagnostic routine that permits the following operations to be 
carried out: 
1. Head seek testing. 
2. Sequential sector write/read testing with random data. 
3. Read testing for CRC and seek errors. 
4. Random sector write/read testing with random data. 
5. Multi drive random write/read testing. 
6. Disk formatting (any type of disk). 
During implementation of the above tests, any errors that may occur are fully reported 
back to the console for operator action. 
When using either CP/M or MP/M the resettle and rase80 CPU card are fully 
supported with boot. bios and xbios routines that will ensure a very smooth transition 
into the use of the above systems. Under normal circumstances the board operates 
within a polled environment, however when using interrupt based disk operating 
systems there are provisions for jumpering the necessary interrupt onto the S100 
bus. 

,,,,,,,,,,,, ,,, 
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PPODucis 
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Bare Board $150 & tax 
Kit Price $295 & tax 
Assembled & Tested $350 & tax 
Manual Available Separately for $12 inc. Postage 
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GENERAL DESCRIPTION: 
* Z80A CPU running at a full 4 MHz * Battery backed real time clock and calendar * 2K of CMOS ram as standard * 2716/2732 Eprom from 2K to 16K * Z80A CTC with all 4 channels available to user * 2 -RS232 serial ports available * Software controlled baud rates one each channel * 16 -baud rates from 50-192200 baud available * 3.8 bit parallel ports via an 8255A * Centronics compatible printer port via 8255A * DMA operations supported * Power on jump to any 4K boundary in memory * On board memory enable/disable for full 64K operation * Vectored interrupt chain via Z80 CTC * Daisy chain interrupts through system full supported * Comprehensive 2K monitor available * Complemented by Disk, Memory and Input/output cards * Local software and hardware support available * A QUALITY AUSTRALIAN PRODUCT 

Bare Board $180 & tax 
Kit Price $350 & tax 
Assembled & Tested $395 & tax 
Manual Available Separately for $15 inc. Postage. 

What's Coming 
* 256K Dynamic Ram Card (S100) * Intelligent Video Card (S100) 
* Versatile I/O Card (S100) 
* Hard Disc Controller 

"Magnetic Media Experts" 

The Mitsubishi range of disc drives 
M2896-63 
Slimline 8' Disk Drive. Double Sided. Double Density. No AC power required. 3ms 
track to track, 1.6 mbytes unformatted, 77 track/side, 10' bit soft error rate. 
5495 + tax. Box 8 Power supply to suit 595 + tax 
M2894 
Standard size 8' drive. Double sides, double density, 3ms track to track access. 77 
track/side, 10, bit soft error rate. 
5495 + tax. Box 8 power supply 595 + tax 
M4854 
Slimline 51/.' disk drive. Double sides, double density, 96 track/inch, 9621 bits/inch. 
1.6 mbytes unformatted, 3ms track to track access, 77 track/side. 
5395 + tax. Box 8 power supply 565 + tax 
M4853 
Slimltne 59i disk drive. Double sides, double density. 1 mybyte unformatted. 3ms 
track to track, 80 track/side, 5922 bits/inch. steel band drive system. 
5375 + tax. Box 8 power supply 565 + tax 

We stock a very comprehensive range of diskettes 
Verbatim Discs 
5//a"SOFT SECTORED 
-S- side double density $30.00/10 
-D- side double density S47.50/10 
8" SOFT SECTORED 
-S- side single density 532.00/10 
-D- side double density 549.00/10 
Please write or call for full floppy disc price list. 

Well Known Brand 
12 month data guarantee 

51/4 SS. D D. 
O,¢Saa 

for only $29.00 for 10 .\o'4 a 
plus tax 02> 42- (s 

p¢e / 4\e* 
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Available from: 

Ritronics Wholesale Pty. Ltd. 
48-50 A'Beckett St. Melbourne 3000 (03) 347 9251 
425 High St. Northcote Vic. (03) 489 7099 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 
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A laboratory standard 
function and pulse 
generator Part 2. 

This article covers the design and construction description of 

the frequency counter and power supply modules. Like the 

wideband amplifier (ETI-1520) module, these two can also be 

used in other applications. 

THE TWO MODULES to be described 
here, the frequency counter and power 
supply sections of the Function/Pulse 
Generator, can be used in applications aside 
from this project. For the moment, we'll 
leave the details to you and get on with the 
project in hand. Both modules have been 
designed to do the job required, yet keep 
costs low. No really 'specialised' compon- 
ents have been employed and constructors 
should have little difficulty obtaining kits 
or individual parts. 

FREQUENCY COUNTER 
This is housed on two boards - one 
containing the counter electronics, the 
other containing the 4 -digit 7 -segment 
LED display and Hz/kHz indicators. The 
counter board measures 95 x 105 mm, while 
the display board measures 40 x 100 mm. 
Spacious component layout is employed on 
each, easing construction. 

A total of nine ICs are employed, but 
they're all off -the -shelf types and the 

David Tilbrook 

reference is derived from a low-cost com- 
mon crystal. The displays finally selected, 
after a great deal of shopping around, are 

high -efficiency Stanley types, the NK#- 
163 series. The letter signifies the colour 
-A for amber, R for red, etc. We used the 
amber displays because they are very 
'visible', easy on the eyes and the red 

displays were unobtainable! (Grr ... Ed.). 
Litronix LT -547 displays are physically 
identical, but do not feature the high 
efficiency LED segments. 

ETI August 1983 - 81 
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s NO: DOT MATRIX PRINTER .. 
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Just a few short months ago 
we were selling printers of 
comparable quality and spe- 
cification for around S1000. 
With the release of the excit- 
ing new FAX -80 and our bulk 
purchase powers we are of- 
fering these for sale at 
Just $699.50. 
Hurry - present stocks are 
limited. 
GENERAL INFORMATION 
This printer Is designed to 
operate through software 
control, supplied from any 
general purpose microcom- 
puter, personal computer, 
office computer etc. that has 
provision of printing data 
out -put that should conform 
with this specification. It 
prints upper -and lower-case 
alpha -numeric characters in 
both normal and Italic letter 
forms, and graphic charac- 
ters available on the charac- 
ter code set of this printer 
beside capability of bit 
image graphic printing it is 
also functionated. Addi- 
tionally this printer has con- 
siderable formatting cap- 
ability owing to its own inter- 
nal microprocessor system. 

LESS THAN $700 

a 

Interface specifications 
Interface: 
Standard Centronics parallel. Optional 
RS-232C.ISERIAU. 
Data transfer rate: 
4,000 CPS max. 
Synchronization: 
By external supplied STROBE pulses. 
Handshaking: 
By ACKNLC or BUSY signals. 
Logic level: 
Input data and all Interface control 
signals are TTL level. 

Functional specifications 
Printing method: 
Serial Impact dot matrix. 
Printing format: 
Alpha -numeric - 7 x 8 In 8 x 9 dot 
matrix field. 
Semi -graphic (character graphic) - 7 x 
8 dot matrix. 
Bit Image graphic - vertical 8 dots 
parallel, horizontal 640 dots serial/line. 
Character size: 
2.1mm 10.083"1-w x 2.4mm 
(0.091-H/7 x 8 dot matrix. 

THE FANTASTIC MICROBEE 
IC HAS ARRIVED 

W nnuuuunuuuuunuunnunul 

H NEW 3.375 mHz 
CLOCK SPEED 
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SCREEN FORMAT 64 x 16 OR 
80 x 24 WHILE NETWORKING 

EG. USED AS A TERMINAL 
IIInHIIIIIIIIIIIInuIIIIn IIIIIIIIIIIIIIIIIIIIIIIIIIIII 

The all new Mlcrobee IC has got to be the 
most value packed ROM based personal 
computer available today. New enhanced 
basic enables 64 x 16 or 80 x 24 screen for- 
mat while networking and the clock speed 
is now a zippy 3.375 MHZ and over 5110 
worth of software integrated in ROM i.e. 
the absolutely delightful wordbee word- 

IIIIIIIIIIIIH111111IIIIIil11IuII111I111111111111111 

AVAILABLE IN 
16 K pr 32 K VERSIONS 

B`ÍulllnlulnllunHHHHHiHulnnlnlulHH 

III,IIII,IIIIIIIIIII111I(IIIIIIIIIIIII 
OVER 10,000 

MICROBEES SOLD 
1111111111111111111111111111111111111111 

processor package or Editor Assembly 
plus all the other exciting features that 
have made the Mlcrobee famous. 

D 1020 16 K $499.00 
D 1035 32 K 5599.00 

Character set: 
228 ASCII characters; Normal and Italic 
alpha -numeric font, symbols and semi - 
graphics. 
Printing speed: 
80 CPS, 640 dots/line per second. 
Printing direction: 
Normal - Bidirectional, logic seeking. 
Superscript and bit Image graphics - 
Unldirectlonal, left to right. 
Une spacing: 
Normal - 4 23mm (1/6"1. 
Programmable In Increments of 
0.35mm (1/72'1 and 0.118mm 11 /2161. 
Columns/tine: 
Normal size - 80 columns. 
Double width - 40 columns. 
Compressed print - 142 columns. 
Compressed/double width - 71 
columns. 
The above can be mixed in a line. 
Paper feed: 
Adjustable sprocket feed and friction 
feed. 
Paper 
Fanfold Single sheet. 
Paper width - 101.6mm 141 to 254mm 
(10'9. 

VALUE PACKED AT 
CAT. D 1170.... $699.50 
Serial 71Verslon 

Printer Cable Interface Klt 
to suit Mlcrobee 

D 1190 $49.95 

THE ULTIMATE 
GUIDE TO 
CP/M 

ss s, 
'. 

-- 

. "i * ;.Y s ..; 
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0 9080 
Penned by International computer expert David E. 
Cortesl, INSIDE CP/M is divided Into a Tutorial Sec- 
tion and a Reference Section. The tutorial Is again 
divided Into four sections, one for Novices, Users, 
New Programmers and Experienced Programmers. 
The Reference Section Is the most comprehensive 
we have ever seen and this book should sit proudly next to any CP/M system. 
APPLICABLE TO CP/M 1.4, 2.2, 86, MP/M and MP/M 2. 
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DELUXE ABS INSTRUMENT CASE 

Case color light grey front -rear panels black. 

Our superb new instrument case will give your 
professional appearance they deserve. 

vi Internal mounting posts enable a wide combination of PCB's, 
(a) Transformers, etc. to be accommodated (screws supplied). 

PCB guide rails provided internally allow vertical PCB positioning 
to several locations. 

O * Removable front and rear panels. Attractive textured finish one 

CC 
side and plain the reverse side. (Enables direct engraving, silk 
screen printing etc. to plain side.) 

mi Great for test instruments and other high grade projects. 

Q Overall Size: 200W x 160D x 70mmH 

H0480 only $13.50 $ 50 
OEM'S - Manufacturers - Bulk Users: Your product will 
look like It's straight out of "Hewlett Packard's" factory 
with this brilliant low cost case. Contact our Wholesale 
Department for Bulk Prices. 

projects the 

1.91 HIGH 
NOW RESOLUTION 

WITH NE 

MONITOR INVEVERTT FUNCTION 
AT NO EXTRA 

COST NO MORE HEADACHES 
AND BLURRED VISION 

One of the hassles of sitting there for countless hours operating 
your computer is eyestrain (anyone who has just spent 10 hours 
solid will agree!!) Well our fantastic new MICRON 12 High Res- 
olution Green Phosphor Monitor has a'reverse' or invert screen 
function where by simply rotating the contrast control anti- 
clockwise the screen information and background are reversed. 
This is especially valuable in poor lighting conditions. 

MICRON 12 
Green Phosphor Monitor 
Features: 12" screen. 
Front controls, on/off. 
contrast/reverse, bright. 
ness, Power: 240V/ 
50Hz no 12V DC. input: 
RCA type, DC Output 
Jack: 12V/1.1 Amp - 
power your Micro drect 
without a power pack, 
Bandwidth: 10Hz to 
20MHz the resultant 
definition is truly 
amazing for a low cost 
monitor. 

Guaranteed by 
ALT RONICSI 
Incredible Value. 

D 1112 $199.50 

SAVE 
LOAD AT 

1200 BAUD 
EVERY 

`4TIME 
1A 

See Review June EA, p.137. 

Adjustable Azimuth 
DATA CASSETTE 

At last a Data Cassette 
Recorder/Player you can 

afford. The Micron 0 1120 
is fully adjustable azimuth 
(absolutely essential In our 
opinion) and incorporates 
tailored audio frequency 

response audio stage 
together with low distortion. 

Now you can save and,load 
software In your Micro 

with confidence. 
Micron D 1120 

Data Cassette 
ONLY $49.50 

D 1140 C10 data Cassette 
Tape $1.10 

D 1141 C20 Data Cassette 
Tape $1.20 

ALTRONICS RESELLERS 
Please note that resellers may not have all the Items advertised In 
stock, and as resellers have to bear the cost of freight, prices may be 
slightly higher than advertised. ALTRONICS reseller prices should how- 
ever represent a considerable saving over our competItors' prices. 

VICTORIA 
CITY 
All Electronic 

Components 6623506 
Ellistronics 602 3499 
MacGrath's 

Electronics 3471122 

SUBURBAN 
BENTLEIGH 
Absolute Electronics 557 3971 
BOX HILL SOUTH 
Eastern 

Communications 288 3107 
CHELTENHAM 
Talking Electronics 550 2386 
DANDENONG 
NU Electronics 791 8655 
FOOTSCRAY 
Acron Electronics 689 1911 
HUNTINGDALE 
Stewart Electronics 543 3733 

COUNTRY 
BENDIGO 
Lindrea & Johnson... 41 1411 
MILDURA 
Electronic and 

Digital Services.... 13 3380 
SHEPPARTON 
GV Electronics 218866 

ACT 
CITY 
Electronic 

Components 80 4654 
Scientronics 54 8334 

WESTERN 
AUSTRALIA 
COUNTRY 
ALBANY 
BP Electronics 412681 
ESPERANCE 
Esperance 

Communications. 71 3344 
GERALDTON 
Geraldton TV and 

Radio 212777 
KALGOORLIE 
Todays Electronics 21 5212 
MANDURAH 
Kentronics 35 3227 
WYALKATCHEM 
D&J Pease 811132 

NEW 
SOUTH WALES QUEENSLAND 
CITY CITY 
Anech Electronics... 267 8777 Oeisound PA.229 6155 
Deed Red Electronics 267 1385 
Electronic Agencies .. 29 2098 
Jeycar 264 6688 
Radio Despatch 211 0191 

SUBURBAN 
CONCORD 
Electronic Agencies.. 745 3077 
DEE WHY 
David Ryall 

Electronics 982 7500 
LEWISHAM 
PrePak Electronics 569 9770 
MATTRAVILLE 
Creative Electronics . 666 4000 

COUNTRY 
ALBURY 
Webb's Electronics... 25 4066 
BATHURST 
Sound of Music 31 4421 
BROKEN HILL 
Crystal TV 4803 
COFFS HARBOUR 
Coifs Harbour 

Electronics 52 5684 
GOSFORD 
Tomorrows 

Electronics 24 7246 
KURRI KURRI 
Kurri Electronics 37 2141 
NEWCASTLE 
D.G.E. Systems 69 1625 
NOWRA 
yencom Electronics 21 4011 
PENRITH 
Acorn Electronics 21 2409 
PORT MACQUARIE 
Hall of Electronics 83 7440 
RICHMOND 
Vector Electronics 78 4277 
TOUKLEY 
TES Electronics 96 4144 
WINDANG 
Madlenk Electronics 96 5066 

NT 
DARWIN 
Radio Parts Darwin 81 8508 
Ventronics 813491 
ALICE SPRINGS 
Ascom Electronics 52 1713 
Farmer Electronics 52 2967 

SUBURBAN 
BIRKDALE 
Wholesale Sound 

Accessories 207 2502 
FORTITUDE VALLEY 
St. Lucia Electronics.. 52 3547 
PADDINGTON 
ECO Technics 369 1474 
SALISBURY 
Coiourview Wholesale275 3188 

COUNTRY 
CAIRNS 
Thompson Instrument 

Services 512404 
GLADSTONE 
Purley Electronics.... 72 4321 
IPSWICH 
P & P Electronics 281 8001 
NAMBOUR 
tambour Electronics.. 41 1604 
PALM BEACH 
The Electronics Centre. 34 1248 
ROCKHAMPTON 
Purley Electronics ... 2 1058 
TOOWOOMBA 
Hunts Electronics.... 32 9677 
TOWNSVILLE 
Soles /2 2015 

SOUTH 
AUSTRALIA 
CITY 
ADN Electronics.... 212 5505 
Protronics 212 3111 

SUBURBAN 
CHRISTIES BEACH 
Force Electronics 382 3386 
ELIZABETH GROVE 
A.E. Cooling 255 2249 
KESWICK 
Freeway Electric 

Wholesalers 297 2033 
PROSPECT 
Jensen Electronics 269 4744 

COUNTRY 
PORT PIRIE 
G.F. & J.A. Pointon... 32 5141 

RESELLERS WANTED IN ALL AREAS (Including WA). 

Phone: STEVE WROBLEWSKI (09) 381 7233 for detall¿. 

NEW 24 HOUR 7 DAYS P/WEEK PHONE ORDER SERVICE FOR BANKCARD 
HOLDERS. 
Take advantage of "off peak" low STD phone rates and phone your 
order to our new recorded 24 hour order service. Give your name, 
address with postcode, phone number, bankcard number and expiry 
date then your order - and presto your order will be processed and 
back to you In a flash. - Please nominate Jetservice If you want over- 
night delivery. 
$2.50 DELIVERY AUSTRALIA WIDE We process your order the day receiv- 
ed and despatch via Australia Post. Allow approx. 7 days from day you 
post order to when you receive goods. Weight limited 10kgs. 
$4.50 DELIVERY AUSTRALIA WIDE We process your order day received 
and despatch via Jetservice for delivery next day 
BANKCARD HOLDERS CAN PHONE ORDERS UP TO 8PM ZEST) FOR NEXT DAY 
DELIVERY - SOUNDS INCREDIBLE DOESN'T IT? Alright you cynics just try 
ust Weight limit 3.3kgs. Jetservice cannot deliver to P.O. box numbers 
(Australia Post would have a fits. 
$10.00 HEAVY HEAVY SERVICE - AUSTRALIA WIDE All orders over 10kgs 
must travel on the heavy service, that Is - road express. Delivery time 
7 days average. 

ALTRONICS 
105 STIRLING ST., PERTH 
FOR INSTANT SERVICE 
(09) 328 1599 

All Mall Orders: Box 8280, Stirling St., Perth WA 6000. 
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JUMP FROM PROGRAM TO PROGRAM 
WORLD FIRST FOR AUSTRALIA 

Previously businessmen have been only able to 
use microcomputers and CP/M application soft- 
ware in a serial manner, ie, one program after 
the other. This limitation has resulted in 
businessmen being unable to employ micro- 
computers to their fullest potential in their 
minute to minute business activities. 

In analysing a typical small business it becomes 
apparent that the majority of businessmen are 
required to perform many tasks within a variety 
of disciplines during a typical business day. 

They are required to swap randomly from 
function to function at the drop of a hat. At one 
moment they may be production controllers, the 
next moment sales persons, the next promo- 
tions managers, then the storeman, and the 
accountant, etc, etc. By the very nature of office 
life they seldom get to finish one task before 
they are interrupted by some other more urgent 
demand for their time. Thus they have to drop 
tools to deal with the situation before then can 
return to the original task. 

To date, microcomputer systems have been 
unable to rapidly jump from function to function 
directly, and in a way that allows direct return to 
the previous task. AED have solved this prob- 
lem is a revolutionary new operating system 
concept referred to as MPS or Multiple Program 
Selection. At the press of two special keys the 
current task and its screen are put into sus- 
pended animation and saved. The user then via 
a menu, selects one of nine other tasks which at 
an earlier time were suspended. This new task 
complete with its screen image is placed into the 
computer memory and released from suspen- 
sion. The whole operation takes only six 
seconds which is about twenty times faster than 
conventional microcomputers. When the new 
task is completed the operator may return 
instantly to the original or yet another task. 

Swapping programs on conventional micro- 
computers is slow, requires a large number of 
keystrokes, and normally there is little or no 
menu prompting. MPS, however, is extremely 
fast, requires only three keystrokes, and is 
completely Menu assisted. Other companies 
have attempted to provide a similar solution to 
this problem, eg, Apple's LISA, however, their 
approach has been to create a suite of applica- 
tion programs that are fully integrated. This 
approach yields an improvement over more 
conventional systems though still suffers the 
problem of slow swap time and only the 
programs offered by that particular manufactur- 
er are available for the system. 

Because the AED MPS system is implemented 
in the operating system, it offers the fun- 
damental advantages, of speed and ready 
availability of suitable application programs. Any 
of the standard CP/M programs from a vast 
range of vendors, can be used with the MPS 
system. MPS is currently only available on the Sydney: AED MICROCOMPUTER PRODUCTS, 130 Military Rd., Guildford 2161. 
AID UNIVERSE Supercomputer IH which is an Phone (02) 681-4966. Telex AA70664. 
extremely expandable, High speed, IEED 696 Melbourne: ELSTON MICRO P/L, 53 Waverley Rd, East Malvern 3145. S100, Dual CPU, 8 and 16 bit microcomputer 
system. Phone (03) 211-5542. Telex AA30624. ME447. 

FASTER: 6 & 8 MIie 8 & 16 Bit dual C.P.U., 
MORE APPLICATIONS: .0 CPIM.CPIM.86, 
MS DOS. MULTIrOS. & MPIM 86. 
IIIGIIER SPEED: r 1.2 MEG DMA Floppy & DMA 
16 MEG hard disc fined & removabk. 
MORE EXPANDABLE: Due to 0100 IEEE 696 corn. 
pliarwe fa m hundreds of manufacturer. 
THE ONLY S1 STEM ooh the megmfcent 'MPS' 
INSTANT TASK SNAPPING CAPABILITY. 

(SUPERCDVPUT-IÍ 
. 

SLOW: Non standard 555' discs 
SLOWER: 16 80 Doll (P U 
LIMITED EXPANDABILITY: Cards from ooh a 
small number of manufkiurers 
FEWER APPLICATION PROGRAN S: Due to 16 

8o only C.P.U. 

We can help you with: 
CONSULTANCY SERVICE CONTRACTS CUSTOM SOFTWARE STANDARD SOFTWARE 

AEIS Courser AED for four local dealer or information 130n kW Mdibn R&. DYIWfwd, NSW 2161. Phone t021 6ó1J96Ó. Thu 70664. 

The choice is yours. 

IMHV1 D G 

. ', 

tE;t_.., 

For further Information about MPS or the 
UNIVERSE Supercomputer II contact: Me 
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PARTS LIST - ETI.166b,c 

FREQUENCY COUNTER 

Resistors All 1/4W, 5% unless 
noted 

R71 10M 
R72, 73, 74 10k 
R75, R76 220R 
R77-83 lOR 
R84-87 100k 

Capacitors 
C29, C33 100n 
C30, 31, 32 27p 

Semiconductors 
D19-22 1N914,1N4148 
IC8 MM5369AA (60 Hz 

model) 
IC9 4518 
IC10 4028 
IC11, 12, 13 4017 
IC14, IC15 4093 
IC16 74C926 
LED1, LED2 TIL22OR 
LED3-LED6 Stanley NKA-163-B, 

Litronix LT -547R or 
similar common 
cathode 7 -segment 
display with DP. 

Q7-10 BC337-BC338 

Miscellaneous 
X1 3.579545 MHz crystal, 

HC18/U can. 
ETI-166b and c pc boards; 2 x 14 -pin IC 
sockets (others if required); 2 x 14 -pin IDC 
plugs; length of 14 -way ribbon cable; tinned 
copper wire; pc stakes, etc. 

Price Estimate $42-S48 

Solder the four diodes and four transis- 
tors in place next. Note their orientation 
before installation; each set faces the same 
way. 

The ICS can be installed next. The 
74C926 (IC16) requires a socket. This is to 
provide some heat dissipation for it as there 
is insufficient copper in the tracks around it 
on the board to provide enough heatsink- 
ing. There are no objections to using IC 
sockets for the rest of the ICs if you so wish. 
Note that all the ICs face the same way. 
Install a 14 -pin IC socket for the display 
interconnection. 

The crystal should he soldered in place 
last of all. Mount it right down on the board - it's not good to have it flapping around 
in the breeze - and take care not to apply 
too much heat or hold the iron on the leads 
for longer than about 10 seconds. 

The display board can be assembled next. 
Install the 17 links first. I used a 40 -pin IC 
socket for the displays and this should be 
installed next, followed by the 14 -pin socket 
for the interconnection from the Counter 
board. Solder the two LEDs in place next, 
mounting them so that their bases are 
9-10 mm above the board. Then plug the 
four 7 -segment displays into the 40 -pin 
socket. 

Strip a short length of ribbon cable to 
leave 14 wires and cut it to a length of at 
least 125 mm. Install 14 -pin insulation 
displacement connector (IDC) plugs on 
each end and the counter is ready! 
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POWER SUPPLY 
The power supply board is quite straight- 
forward. It has been designed to use a 
transformer delivering 15-0-15 Vac at 
around 1 A and provided three regulated 
rails - +5 V, +12 V and -12 V. 

A 6672 transformer is ideal to drive it. 
This has a multi -tapped secondary deliver - 

kHz 

o 

O ._./ti.. 
LED2; 

} 

O 0 0 0 0 
G F (-) A B 

NKA 163-B 

E D (-) C DP 
O 0 0 0 0 

O 

14 -PIN DIL SOCKET 
TO 
COUNTER BOARD 

DP1 DP2 DP3 DP4 

A 

F B 

E 

D 

STANLEY 
NKA163-B 
COMMON 
CATHODE 

ing an overall 30 V, tapped at 15, 17.5, 20, 
24 and 27.5 volts. The 0, 15 and 30 volt taps 
are used, the 15 V tap being the centre -tap 
(`C.T.'). It is rated at 1 A. 

Apart from its application in this project, 
this power supply could be used with many 
microprocessor and digital or digital/ 
analogue circuits. 
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Construction 
Simple! However, check the board first - 
mainly to see that all the holes are correctly 
drilled. Solder the four diodes and three 
tantalum capacitors in place first. See that 
they are correctly orientated - check with 
the overlay diagram. 

All external connections to and from the 
board are made via pc stakes and these 
should be installed next. Follow by instal- 
ling the three 3 -terminal regulators. Last of 
all, solder the three electrolytic capacitors 
in place, making sure you get them the right 
way round. Mount them right down on the 
board, it's not good to have them waving 
around on their leads. 

PARTS LIST - ETI.166d 

POWER SUPPLY 
Capacitors 

CI 1000u/25 V single - 
ended electro. 

C2, C3 2200u/25 V single - 
ended electro. 

C4, 5, 6 10u/16 V tantalum 
Semiconductors 

D1-4 1N4001, 1 N4002, 
EM401, etc 

IC1 7805 
IC2 7812 
IC3 7912 

Miscellaneous 
ETI-166d pc board; small heatsinks for TO - 
220 devices (e.g.: Thermalloy 6073B or 
similar; pc stakes, etc.) 

Price Estimate $14-S16 

i, 
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15V 
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15V 

0 
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HOW IT WORKS - ETI-166d 

POWER SUPPLY 
The power supply comprises fullwave 
positive and negative capacitor -input recti- 
fiers followed by three, three -terminal 
regulators developing a +5 V rail, a +12 V 
rail and a -12 V rail. 

The positive rectifier consists of diodes 
D2 and D3 plus capacitors Cl and C2. With 
an input from a transformer secondary 
delivering no greater than 15-0-15 V at 1 A, 
the voltage developed across C1 -C2 is 
about 21-22 V under load. 

ICI regulates this to +5 V and a load no 
greater than 250 mA can be drawn without 
IC1 being mounted on a larger heatsink. 
Capacitor C4 lowers the regulator's output 
impedance and maintains Its stability. 

IC2 regulates the positive rectifier output 

+5V 

+12 V 

C27 
10u 
16V 
TANT. 

0 
C28 
10u 
16V 
TANT. 

12V 

to +12 V and a load of up to 500 mA can be 
drawn without IC2 being mounted on a 
larger heatsink. Capacitor C5 fulfils the 
same role as C4 does for ICI. 

The negative rail rectifier consists of 
diodes D1 and D4 plus capacitor C3. This 
also develops around 21-22 V across C3 
(negative with respect to the 0 V rail) with 
15-0-15 V ac applied to the rectifiers' input. 

IC3 regulates the negative rail to -12 V 
and its load can be no greater than 500 mA 
without the IC being mounted on a larger 
heatsink. Capacitor C6 lowers the output 
impedance of IC3 and maintains stability. 

The sum of the load currents on the three 
supply rails should not exceed the current 
rating of the transformer. 
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No I for Video & TV Accessories 
VIDEO SENSATION 

AT LAST 
A Video Enhancer/ 

Distribution Amplifier 
designed 

EXCLUSIVELY 
for AUSTRALIA 

Jaycar has had designed a high quality, high performance Video Enhancer 
which is specifically for the Australian 625 line 50 frame PAL -D system. 
As far as we know it is the ONLY Australian -designed, Australian -built unit 
available!! 
But, guess what? The Jaycar AV6501 Enhancer is CHEAPER than its 

inferior imported Asian counterparts!! 
This unit is professionally designed and University tested! It works and it 
works well. 

SPECIFICATIONS 
1 Maximum .nh.nemant, not Su then .9.349 5 2MH2 
2 Enhenc. disabled ISop.a.' response, DC to 6MM,. -0.5.1.049, 
3 Colour Su boarder 009 notch frequent, tun.bl. to 6.43 MM,. -to 
0.540 ell settings. e Amplifier group gales, lets then 0.076uá 

S S gn.i benching c.o.bllln not lees than 1.36 ran p p. ISync. I. 
cupped first 6 Power IN AC 100mA 

T Controls,ON/OFF, ENHANCE. ENHANCE/BYPASS SWITCH. 
CORE/GAMMA CONTROL 6 Input connector, RCA socket 
9 Output connector, RCA socket e 3 

DESIGN FEATURES 
1 A unity gem notch et the colour subcrrior ftepuenty whose Purpose 

n to prevent ehromfnenc to lutn,n.npe error. at high enhance 1v.1k 
2 A tweed loop cont.guredon With l..d tag compensation to .chu. 

.table, well defined gem 3 OC coupling..limin.ting leg. capacitor. sn eerie. with the video 
~al and ecNrino DC r.cponM for apogeenon. re9wriog It 4 Low output kno.dence prior to termination r.mtore enabling up to 

three output. to en* and he used or nn untrm,n.ne. 
5 A level dependant closed loop response or Gamma control Morel 
6 Clip on ieege0v gone signal. t -67 ran into 75 ohms to Prevent 

sync *trots owing to ororNpot. 

VALUE 

$495° 
Cat AV6501 

NOT A KIT 
BUILT, TESTED 

AND GUARANTEED 
KIT VERSION 
ONLY $39.50 

Video camera CABLES 
CABLES 

A must for the Video enthusiast. Cheaper and longer than the ''accessory" 
offered by most of the major manufacturers. Each cable comes with a factory- 

' terminated 10 pin video plug on one end and line 10 pin socket on the other 
end. This connection system is fairly standard on most VHS type cameras. 
Cat. AV -6550 (10 METRES LONG) $79.50 

\Vi 
txtss $79.50 

Basically the same comments as above except that this cable has an in -line 14 

pin plug and 14 pin socket for use with BETA type camera equipment. Again 

10 metres long. 
Cat AV -6551 (10 METRES LONG) S89.50 

A 
$8g50 

VIDEO STABILISER 
As many of you know, many video tapes - especially from the USA 
have the sync pulses suppressed to prevent unauthorised copying of 
the original dub. This process is fine because it hinders unauthorised 
re-recording (dubbing) of material. It is annoying though when you 
hire the original and find that the "Copyguard" is causing problems 
with your TV. The AV6502 re-inserts the sync pulses automatically 
and restores stability. 
WARNING! The AV6502 is intended soley for the use above. 
Whilst the AV6502 will,virtually remove copyguard on a tape copy 
(and hence restore the picture) it is against the law to unlawfully 
copy copyright material. 
Cat. AV6502 

RACK CABINETS 

only's]9 

Beautifully crafted all aluminium rack cabinets with top and bottom 
removable panels. Plain or black finish. Ventilated lid. Deluxe 
brushed anodised front panel. Supplied in flat pack but take only 
minutes to put together. Dimensions conform to International 
Standard. 
Cat No. Finish 
HB5411 Plain 
HB5410 Black 
HB5413 Plain 
HB5412 Black 
HB5415 Plain 
HB5420 Black 

Front panel height 
44 
44 
88 
88 
132 
132 

Price 
S39.95 
$39.95 
$49.50 
$49.50 
$54.95 
$54.95 

UHF/VHF DIPLEXER (MIXER) 
This unit enables you to have both UHF and VHF Anetnnas connected to the 
one TV set without having to manually switch between the two. 
- INPUT VHF 75 OHMS (ANTENNA) 
- INPUT UHF 75 

M- OUT UT75OHS(TOTV)(ANTENNA) 
NEW'.'f - CONNECTORS: SADDLE CLAMPS , 

Cat. LT -3015 (Not Illustrated) S9.95 

This compact unit enables you to switch from either of two 75 ohm inputs to 
a single 75 ohms output (i.e. to your TV set). Each input has a Belling -Lee type 
input socket. The all -metal case has a switch fitted to the top to conveniently 
alternate between say TV antenna and home computer, TV game, VCR, etc. 
Cat. LT -3016 

,t 
ONLY S6.95 

iN 
1 

LOW COST 
COAX ANTENNA 
SWITCH... 

$6.95 
_ 
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Amazing New Prices Fore , 

OMS 
Jaycar has broken the price barrier for Piezo Horn Speakers!! 
We now DIRECT IMPORT a range of piezo horns at prices that will stagger 
you. Similar units are used everywhere in P.A., Disco and Hi Fi applications. 
Only Jaycar, however, can bring you these products at low Jaycar prices!! 
We now stock the most popular piezo models aj new low prices. 

S9.95 Quality 
PH 1005A 
3W' Square Super Horn for PA's, Disco's etc. Very efficient Around 50Wrms 
equivalent capacity. 
Cat. AS -3100 $9.95 

Quality Speakers 

AFABULCIUS 
CLEF' 

MI YNTH 
Equally suited to home, studio or stage use, the Microsynth has resulted frorn an extensive re -think (If what 
is required from a synthesiser. Its compact and economic design achieves high performance at low cost 
out sacrificing versatility or musical stability. 
A highly efficient switched routing system for signals and/or control voltages is capable of rapid operation 
for live work, yet unlike other small synthesisers does not restrict the possibilities for complex sound 
creation. Despite its small size, the Microsynth can produce startlingly rich sounds owing to the number of 
waveforms available, together with the sub -octave voices. It Is capable of advanced effects such as Ring 
Modulation as well as rhythmic "staircase" or random patterns. 
Operates in two modes depending on the configuration of the second oscillator (VCO2). which can either 
run at audio frequencies or as a voltage controlled low frequency oscillator ILFOI. In audio mode, VCO2 
will track VCOI perfectly over its entire range. A Thumbwheel allows manual control of oscillator pitch 
or filter cut-off frequency, depth of LEO modulation, etc., and internal power amplification will drive 
headphones or a monitor loudspeaker. 

SPECIFICATIo.rs (BRIEF) 
Keyboard - 2'/r octaves 130 notes) may he stepped through 5 «lave range from 16' to 1' using the "Rang" snatch 
VC01'- 10Hz to lOYH,, rriande output to VCA, ramp and square outputs to VCF ' VCO22LF0 - VCO mode 10Hz to 

10kHz. LF0 mode 0.1Hz to 30Hz. Sub octaves - 2 divide -by -2 ' NOW - vrhne none some with level control. 
Envelope - attack and release times variable 0 to 10 seconds Rettigger - callers the envelope shaper to refrigger itself 

with a repeat time equal to the sum of the attack and release times. "Sustain` operates in 3 modes. manual, auto end hold. 
VCF - state variable filter with manual control of roll off frequency. ' VCA - controls oulpul volume of synthesiser 
Sample and Hold - analogue memory samples instantaneous output voltage Isom VCO2/1FO each time envelope ends. 

' Sweep ' Thumbwheel - Manual level control ' Power amp - output 2 watts into B ohms plus headphone socket 
Sequencer socket Saan. 1915" it 14"a 5%". Weight: 101k. Power: 240V AC SW. 

ONLY 5399 
{ ( MICRON DATA CASSETTE 

Get the most '9 .95 from your system 
PH 1038A 
Hi Fi version of the PH 1005A. Slightly less sensitive but a smoother response. 
Cat AS -3102 $9.95 

Amazing 5 
Value $ 

PH 1025A 
This design is one of the most popular for high power PA/Disco's around 100W 
ems equivalent power handling capacity! (6 x 2" rectangular) 
Cat AS -3106 

Touch Lam 
Ref: EA Aug 1983 Timer 

Thu pioµes is rwr similar to the EA roach simmer synch has wen ea, popular 
Boswell,. You touch the nalplat end the light stars on to a predtrmired 
«noon of tone The um. wa blare is used .s the durum/ 
As usual the Jetycar kit cnta,ns ou/fry components ro ents N orrshaItcited 
inetudinis quarry RPM r..11ot.o 
Car KA 1525 571 00 

* EloctmrKcs Austlada 

VIDEO AMPLIFIER 

I OnW 

a 

$15.00 

Video Amplifier/ 
Ref: EA Aug 1983 

f Buffer 
i.. Then meant peeve,' 

This awce an 
meant 
St mad to fit ins.. a TV sat forme w..r.te bus It nacnury l 

It Wsc$ly <nablat you to ccnnect ge 
h 

trat ,nto t o,d dove we of rour TV, 
mug it 1n Ww manna/ e mnThis means that Me rodeo Real learn osar 

conourer. VCR. TV game aº, does not need to to sorwerted to OF and o0 
oirwgh the TV 1F strip Yw will be .mired Or Ow c.a." Naroer ~sal 
05,1 has less mtrrtei.rc.t Notes on how to fit to renews TV sets we aso4dd 
Car KA 1527 Sta 95 

ABS INSTRUMENT CASE 

F Cat. HB-6012 
Jaycar'3 superb ABS instrument case will give your projects that touch of class that they deserve. 

Internal mounting posts enable a wide range of PCB's, transformers, etc to be accomodated (screws supplied) 
PCB guide rails provided internally allow vertical PCB positioning to several locations. 
Removable front and rear panels. Textured finish on one side and plain on the reverse. 
Great for test equipment and other high grade projects. 
Size (overall) 200(w) x 160(d) x 70(h) mm 

Cat. HB-6012 

Cate KJ-6602 

$49.50 

Cat. 
YD1950 

At last a Data Cassette 
Recorder/Player you can 

afford. The,Micron 
is fully adjustable azimuth 
(absolutely essential in our 
opinion) and incorporates 

tailored audio frequency 
response audio stage 

together with low distortion. 
Green Screen Monitor 
Cat YM2000 $199 

24(1'1( 
COOLING 

EaNS 

J 

't 

o auw e. 
:itz1 ó11.,a . 

rew use i.rta'i i » n akA slzes 
15 wA. t3 wawa. tllag 

S24 95 cat Yan10 
Re WATTS -119. ns. nun 

S27.50 c.t Y1001. 

$13.50 

"CYALUME" LIGHT STICK 
No, it's not electronic. It's not even electric! It's a 
chemical ("Liquid State"?) device that has 1001 
uses. Basically the light stick is a plastic tube filled 
with liquid. Inside the plastic tube is a glass phial. 
You bend the tube and the glass breaks mixing two 
liquids. The reaction causes a strong green glow to 
radiate from the tube for up to 12 hours(! The light 
is quite strong and will usefully illuminate a darkened 
average room. They are perfectly safe. Great in the 
glovebox. To charge that flat tyre at 2am. Great for 
Parties, backyard lights at BBO's or when the fuses 
blow. Were expensive. Now cheap. Measures 100(1) 
x 15(d) approx. (Not illustrated) 
Cat. XM-9010 52.95ea 

NEWS295 Cat. X M-9010 



, .... 
only 

$300 
Going for a song!!. These crystals are used in 
many project and timing circuits. But at this 
price you can use them for experiments etc. 
Solder in type 4.433619MHz. 

240VAC Motor 
Scoop purchase of these 
high quality open frame 
motors. Approx 6,000 RPM. 
Limited stock at this price!! sr each 

were $15.00 

Superpower 
Diodes $1200 each 

Incredible savings on these 
100V/250A power diodes from 
International Rectifier. These 
diodes normally sell for over 
$29.00 each, but we have 
limited stocks at a fraction of 
the wholesale price. Ideal for 
high current supplies, isolation 
circuits etc. Order now to avoid 
disappointment. 

Rheostat 
150ohm/25W 
Massive savings on the ceramic 
body V." shaft rheostats. Ideal 
for speaker attenuators etc. 
Normally selling for $12.00 $200 each. Get in early at this crazy G" 
price. each 
Knobs to suit 20e 

norralll 
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`D' Connectors 
Lowest Prices 
in Australia! ! 
We believe we have the largest and 
lowest priced range of high quality 'D' 
connectors in Australia. Let us know if 
we're wrong!! 
9Pin 15Pin 
Plug 52.50 Plug 
Socket $2.50 Socket $3.50 

15 Pin 
Plug $2.80 
Socket 53.50 
25 Pin 
Plug 53.00 
Socket 54.00 
37 Pin 
Plug 54.00 
Socket $6.00 

50 Pin 
Plug 55.00 
Socket $7.00 

Mains Line Filt 
If you have trouble with the 
mains interfering with your 
computer, calculator etc, its 
time you fitted one of our 
line filters. Reduces line to 
line and line to ground 
interferce dramatically. 3 
and 5 amp types. 
PLF-2V-3RA-501 (3A) wS10.50 
PLF-2V-SRA-501 (5A) S11.50 

Wire Wrap 
Typesj- 

53.00 

25 Pin 
Plug 53.00 
Socket $4.00 

50 Pin 
Plug $6.00 
Socket 57.00 

Covers to Suit 
9 Pin $1.75 
15 Pin 53.45 
25 Pin 53.00 
37 Pin 54.00 

rs. 

Golden Sockets at 
Penny Prices!! 
We're selling these super quality gold plated 
IC sockets at mad prices. But stocks at these 
prices are limited so order now!! 

14 Pin et'e' 60¢ 
16 Pin , S 70C 
22 Pin t* 85e 
24 Pin Na 950 
28 Pin... 

4`9,,Q 
51.10 

40 Pin S1.500 

Multicore cable at 
minipocket prices!! 
Colour coded solid core cables at a 
super price. Similar to PMG cable, 
but a lot more cores Wire up your 
own telephone exchange on the 
weekend!! 
60 Core .... 53.00 a metre 

o 

40 Core .... 52.00 a metre O`b 

AMP Connecting 
System 
Ideal for mounting to PC 
boards etc. Socket solders 
to PCB and polythene strip 
'zips off' leaving only 
connector. Price includes 
the pair (mounting posts 
and female connectors. 12 
way 0.1" pitch. Length of 
socket 30.1 mm. 

only $1.00 the pair 



1 Kilogram !! of useful 
components: switches, 
capacitors, slide pots, 
rotary pots, relays, tag 
strips, etc. Worth over 
$20.0011 

only $4°° 

ro s.o 
OIS 

s!! 
, ) it302) 

Ultra High Quality 
Keyboards and 
Numeric Keypads. 
German Quality an 
Engineeringat an affordable 
Price!! -V4-11.- I 
These superb keyboards are manufactured by 
PREH of West Germany to the very highest 
professional standards. They cannot be 
compared with the so called QWERTY 
keybaords others are offering!! Using superior 
membrane technology they provide full travel 
keying - essential in demanding applications. 
Now you can afford a true professional 
keyboard or keypad. 

Connectors available $4.00 each 
Note: Keyboards supplied have all 
brown keys, not brown and white 
as shown. 

Monster (( 

Component Pack 
- svR p&TA 

NE -.41P2 

Pushbutton 
Memory Phone 
Don't pay $59.00 r a 
memory dialler when you 
can get a complete phone 
for less!! We have limited 
stocks of these 
high quality 
pushbuttom 
memory 
phones from '1 
PYE/TMC. 
10 memories, 
full pushbutton 
operation, plug 
and manual. 
We're clearing 
them out so 
get in early. 

GRAB ONE 
Not Telecom Approved 

$49°° 

1,.... .J o 

r 
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Full 
technical data 

* available on request 

RF Power $3S0 
Transistor Bargaiñ 
Type BLV10. This NPN silicon epitaxial 
transistor is intended for use in class A, B and 
C operation in HF and UHF transmitters 
working from a nominal 13.8V. It is guaranteed 
to withstand severe load mismatch and over 
voltage supply to 16.5V. 
34" flange envelope with ceramic cap. All leads 
are isolated from the flange. 
Operation at 175MHz with a PL of 8W. Were 
Limited stock at a super bargain price. $6.00 

Model NK20 
MF19 

Numeric 
Keypad 

3 7.95 

Model AK68MF10 
FULL QWERTY 

KEYBOARD 
only 

$ 99.98 

] . ,,... 

SCR & DIAC PAC 
Experiment with these devices, r 
build light dimmers, controllers ---- 
and a host of interesting circuits. 
Contains 24 assorted SCRs and $ 

2a0° DIACs. Worth many times its 
cost!! Limited stock on this one 

e r1 a bargain!! 

Relay Bargain 
New Shipment of these 
superb miniature PC mount 
relays. Both types have 
SPDT contacts. Rated at 1A/ 
125V and 2A/30V. Two 
types: 5V/75ohm coil and 
12V/400ohm coil. Quality at 
a really low price. 

$1.75 each $1.50 ten up 

A TEK Solderless 
Breadboards Best 
Prices in Sydney!! 

The perfect way to build up your prototypes. x>. 
Ultra high quality construction for perfect 
connections. If you are an experimenter you 
will find developing and testing circuits can be . 
done much quicker and without chance of 
damage which occurs with soldering. 
With A-TEK Modules you can build up to 
exactly what you need. 
Standard Breadboard Modules 
Model (L) (W) Tiepoints Price 
B-011 172mm 52mm 740 512.50 
13-012 172mm 65mm 840 S13.00 
8-123 220mm 150mm 1580 $30.50 
6-124 220mm 150mm 1680 526.95 
8-135 240mm 195mm 2420 $37.50 
8-147 260mm 240mm 3260 $63.00 
B-212 150mm 220mm 840 $22.00 
6-512 80mm 59mm 390 $8.00 

Distribution Strip 
Model B -64D. 4 bus of 25 
tie points. 100 holes. 
172mm x 13mm. $2.70 
58%.", Bé8[i `;e.e eo UT.; .:. 

Terminal Strip 
Model B -64T. 128 group 
of 5 tie point 640 
holes. 172mm x 39mm. $8.00 

When you need saving from high prices: 

SHERIDAN ELECTRONICS 
164-166 Redfern St., Redfern NSW 2016. Phone (02) 699 6912, 
(02) 699 5922. Mail Orders to Dept Eli, PO Box 229 Redfern NSW 2016 
Trading Hours:- Mail Charges: 
Mon -Fri .... 9am-5.30pm $5.00-$9.00 $3.50 
Thursday 9am-7pm $10.00-$24.99 .... $4.00 
Saturday... 9am-12noon $25.00-$49.99 .... $6.00 

$50.00-599.99 .... 57.00 
All prices include sales tax $1000 orover $8.00 

Note: We regret we cannot give quantity 
prices on credit card purchases. 
Credit Cards: We accept both Bankcard 
and American Express. 

ii 

CHEAPER THAN SO 
CALLED `DIRECT 
IMPORT PRICES 

-, 
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Low-cost dwell meter 
for vehicle tune-ups 
You can do your own vehicle tune-ups at home and save the 
cost and inconvenience of sending it to the garage. Just about 
the most useful device you could have is a dwell meter. They can 
be bought 'over the counter', but you save even more money 
and increase your personal satisfaction by building your own. 

THE FACT THAT you've started to read 
this article means you probably know quite 
well what dwell is, and the advantages of 
owning a dwell meter, rather than letting 
your regular mechanic do the adjustment 
periodically. (If not, please see the section 
explaining dwell in automotive ignition 
systems, because that is where the automo- 
tive content of this article is dealt with.) 

You are possibly also aware that one can 
readily buy a tacho/dwell meter in local 
automotive or electronic shops for around 
$25-$30, which is marginally more than the 
cost of this project, box and large meter 
included. So why describe a project that 
merely reads dwell? 

The reasons are threefold: First, if you 
have ever dissected one of the commercial 
units, you may be aghast to note the lack of 
any transistors - often they rely on diodes 
alone, and a few quarter -watt resistors on 
a small board. The circuit, though ingeni- 
ous, is rather simple and does not inspire 
this author to praise the accuracy or long 
term stability. 

94 - August 1983 ETI 

This project, once calibrated carefully 
(emphasis on this, as there are pitfalls, 
outlined later), will be as good as the 
components you use, which is compara- 
tively very good. In addition, if you have 
built the thing yourself, it is easy to repair 
should anything go wrong, from a blown 
transistor to a crushed meter, and there is 
a good chance of that if you throw it 
around like other car tools. 

Secondly, this project can be quite 
cheap. The major expense is the meter, so 
if you wish to build it as an addition to a 

multimeter and house it in something 
cheap, or not at all, it becomes very 
economical. None of the components is 
critical, except those 'resistors specified as 
high -stability types (readily available 
these days), so it can be a junk -box job if 
you need. 

All you require in addition is a 

microamp-to-degrees conversion scale (see 
later) and you're away. 

A second advantage occurred to me as I 
wandered from car to car -testing the 

.4 

Jonathan Scott 

prototype. The board is sufficiently cheap 
that you could leave one connected perma- 
nently to the car (it does not affect the 
running) and, if you are into stacks of dials 
on your dash, have another one! 

Finally, many cars have tachometers of 
the electronic genre already, and offer 
more accurate rpm indication than the 
cheap commercial tacho/dwell units any- 
way. If you have such a car, there is no 
incentive to have a second tachometer 
function which clutters up the scales, etc. 

If you want to add a tachometer function 
to the dwell meter circuit described here, it 
is an elementary task to fit the circuitry of 
one of our previous projects in the same 
box, using the same meter which, as I have 
said, is the major cost of the whole thing. 

Having justified the usefulness of this 
design, let's get on with it! 

Construction 
Construction of the Dwell Meter is very 
straightforward. The first step, if you are 
going to mount it in a case, is to cut the 



D1 

BATTERY 
+VE 

E M401 

R1 
68R 

IC 
7805 

Cl 
10u 

25 V 

TANT. 

o 
BATTERY 
-VE 

C2 
10u 

25 V 

TANT 

C3 
2n2 

R3 4k7 

R4 
180R 

R5 10k 

411101 
BC548 

The dwell meter is simply a 'duty cycle' 
meter with a zero offset and suitable scale 
markings on the metre face. It measures 
the closed -to -open ratio of the vehicle 
points. 

Referring to the circuit diagram, D1 and 
R1, in conjunction with ICI, provide a 
reverse polarity protected +5 volt supply 
from the car battery. Capacitors Cl and C2 
remove interfering pulses and ensure that 
IC1 remains stable. 

The square wave voltage created by the 
'points' opening and closing is filtered to 
remove the inductive 'spikes' by R2, R3 
and C3. Diode D2 protects 01 from 
negative voltages which may appear at the 
Input. The square wave is then inverted 
and set to a fixed amplitude by 01, which 

FROM 
POINTS 

HOW IT WORKS - ETI 336 

R7 
10k 
1% 

R8 
10k 
1% R6 

RV1 
5k 100uÁ 

C4 
R9 
10k 

10u 
1% 

10 V 

'SELECT FOR M1 

alternately turns hard on (saturates) and 
cuts off as the points open and close, 
respectively. 

The average voltage appearing on the 
collector of 01 is thus proportional to the 
time the points spend closed, ranging from 
almost zero for open points to +5 volts 
when the points are closed. Resistor R5 
and capacitor C4 filter this square wave to 
reveal a relatively steady level. Metre M1 
and surrounding components are set to 
give a minimum scale reading of 33 % and 
a FSD reading of about 78%. This corre- 
sponds to a range of 30-70 for four 
cylinder engines, 20-47 for six cylinders, 
15-35 for eight, 24-56 for five 10-23 
for twelve, etc. It is simple to calculate the 
duty cycle given the formula: 

% duty cycle = (Degrees of Dwell) x (No of 
cylinders) x (100/360). 

Resistor R7 is selected to allow for the 
internal resistance of the meter. The meter 
type used in the prototype had a resistance 
of about 1800 ohms. The sum of meter 
resistance and R7 should equal a little 
under 3000 ohms. The trimpot, RV1, is set 
to calibrate the meter full-scale deflection 
(FSD). Meter zero is held correct by the 
resistors R7, R8 and R9 which provide an 
'offset' voltage. 

Without the points connected, the meter 
needle goes to full scale as the positive 
terminal is returned to +5 V via R4, R5, RV1 
and R6, while the negative terminal is at a 
lower voltage via the R7-8-9 voltage div- 
ider. This will not damage the meter. 

meter mounting holes. Once you are 
satisfied that the case is prepared, check 
the printed circuit board to ensure that the 
holes on it are of a suitable size. If you 
intend to mount the board on the rear of 
the meter itself, as I intended, ensure that 

The distributor in the standard type of car 
has two functions. First, it 'distributes' the 
spark energy from the ignition coil to each 
spark plug in turn by means of the rotor and 
cap of the assembly. This is the most 
obvious job of the distributor, and the one 
from which it gets its name. But it is not the 
most critical, or the one requiring the most 
attention and adjustment. 

It also contains a mechanism for opening 
and closing the points, which interrupt the 
ignition -coil primary current and generate 
the spark itself. 

These points are subject to considerable 
wear and, as they affect both the spark 
strength and its timing, they are perhaps one 
of the weakest links in the ignition system. 

The lower assembly of the distributor must 
open and close the points once for each 
cylinder for each two revolutions of the main 
engine shaft. Each time it is responsible for 
ensuring that the coil has enough time to 
build up primary current, and that the 
opening occurred at the correct moment, 
accounting for engine RPM and possibly 
also the degree of vacuum fed to it down a 
small pipe from the inlet side of the engine 
carburettor. 

The two functions which must be adjusted 
are dwell and timing. These are analogous 
to the duty cycle and phase of the square 

the meter connection holes are large 
enough to fit the meter posts. 

Once prepared, mount the components 
on the pc board, taking care to orientate 
the IC and other semiconductors correctly. 
Also check that the electrolytic and 

DWELL IN AUTOMOTIVEJGNITION SYSTEMS 

wave (current) generated by the regular 
opening of the points. Dwell actually means 
the amount of time, per revolution of the 
distributor shaft, which the points spend 
closed. 

Timing means the relative phase, referred 
to the moment when the piston is at the 
position of maximum compression (top dead 
centre or'TDC'), of the moment of delivery of 
the spark energy. The latter can be set 
statically by aligning marks at various 
positions, and the former by Judicious use of 
feeler gauges on the points, but neither 
method is as accurate as the electronic 
methods. 

A stroboscope is used for the timing 
adjustment, and a duty -cycle meter, called a 
dwell meter, with special scales, is used for 
the dwell measurement. 

Dwell is specified, not by the kind of figure 
that an electrical engineer would expect - 
namely a % duty cycle or a number of 
electrical degrees - but by the actual 
number of mechanical degrees traversed by 
the distributor shaft while the points are 
closed. 

Thus, although the actual duty cycle may 
be similar in all engines, irrelevant of number 
of cylinders, the degrees of dwell specified 
appears to change with the number of 
cylinders. This is because the distributor 

tantalum capacitors are the correct way 
around. Reversing C4 could produce devi- 
ous and subtle problems! While attaching 
the components, tin the copper areas 
around the meter mount holes so that the 
meter post nuts make good contact on to 

must deliver one spark for each cylinder in 
each 360 degrees of revolution. 

A four -cylinder car has 90 degrees (360/4) 
of revolution, so a specified figure of 50 
degrees of dwell means 50/90 or 56% duty 
cycle. A 12 -cylinder car has only 30 degrees 
per cylinder, so 17 degrees of dwell means 
about the same duty cycle. 

Clearly, it is possible to convert any 
quoted dwell figure into duty cycle by 
knowing the number of cylinders, then a 
universal scale of duty cycle on a duty cycle 
meter would suffice. However, it Is usual 
practice to have several scales on the meter 
face to achieve the same thing. 

Also, since doubling the number of cylin- 
ders merely means that the scale reads twice 
the actual mechanical reading, scales for 
four and six cylinders enable easy use on 
eight- and 12 -cylinder cars, merely by 
halving the read value. 

Equations for converting dwell into duty 
cycle and vice versa are given in the 'How it 
Works' section, so if you happen to have an 
engine with an unusual number of cylinders 
you may construct a scale for yourself, or 
convert the manufacturers specified dwell 
for, say, a five -cylinder car into what the 
meter will read on the scale for a four - 
cylinder car. 
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PIogigt1 281 

the board. If you do not do this, the lacquer 
put on the pc board to stop corrosion could 
insulate the meter posts completely. 

Connect lengths of hookup wire to the 
battery and points connections. These will 
be led out of a hole in the case, and alligator 
or other suitable clips attached to them for 
connection to the car electricals. 

Next fit the meter in the case, then fit 
the pc board to the meter, leaving the 
trimpot accessible. Final assembly should 
be left until the calibration has been 
completed. 

Calibration 
A known calibrating signal will be required 
to set up the meter. It is not advisable to 
use a sinewave source (such as from a low - 
voltage mains transformer) as this can 
introduce some error. A square waveform 
is desirable. This must be of known duty 
cycle. If you have a signal generator which 
delivers a known duty cycle square wave, 
typically 50%, set it to deliver 10 to 30 
volts peak -to -peak output, and adjust the 
trimpot for the correct reading. 

The calibrating signal must have a duty 
cycle of between 40% and 78%. The higher 
the better, for accuracy. 

If you do not have access to a suitable 
source, proceed as follows. You will need a 
sinewave of between 20 and 50 volts peak. 
If you have a transformer delivering 
nominally between 7 and 20 volts RMS, it 
will do nicely. Connect the transformer to 
put the full ac voltage between the `batt-' 
terminal and the. `points' input. Adjust the 
trimpot for a reading of 50% duty cycle, or 
45° dwell on the four -cylinder range. If an 
oscilloscope is available, it may be used to 
check the duty cycle at the collector of Q1, 
and the trimpot used to set the meter to 
agree with the measurement taken by the 
oscilloscope. The frequency of the input is 

not important, of course, provided it is less 
than a few hundred Herz. (The mains is 
50 Hz.) 

Using it 
Use of the dwell meter, if you have never 
used one before, is elementary. Simply 
place the meter in a convenient location 
near the engine bay. Note that the typical 
panel meter changes its calibration when it 
is moved from the horizontal to the 
vertical, so it should be used in the 
position in which it was calibrated in- 
itially. 

Connect the `batt+' lead to the car 
battery positive terminal, and the 'batt-' 
lead to the battery negative connection. 
Connect the points lead to the junction of 
the ignition coil and the points in the 
distributor. When the car is running the 
meter reads dwell. Adjustments should be 
made according to the manual for the 
particular car, but in an emergency all cars 
are likely to have dwell specifications 
which lie roughly at the half -scale point on 
the meter. 

Rear view. The board mounts 
directly on the terminals of a 

University TD -86 meter. On 
other types, use heavy -gauge 
tinned copper wire to secure the 
board to the meter terminals. 

See Shoparound in this is- 

sue for suppliers of kits and 
components for this project. 

FROM 
POINTS 

PARTS LIST-ETI 336 

Resistors all1/4W, 5% unless 
noted 

R1 68R 
R2, R3 4k7 
R4 180R 
R5 10k 
R6 1 k selected, see text 
R7, R8, R9 10k 1% or 2% 
RV1 5kmin.trimpot 

Capacitors 
Cl , C2 10u/25 V tantalum 
C3 2n2greencap 
C4 10u/10 V single -ended 

electro. 
Semiconductors 

D1 EM401,EM402, 
1 N4001,1 N4002 etc 

D2 1 N914,1 N4148etc 
IC1 7805 or 78L05 etc 
01 BC108,BC547/8/9etc 

Miscellaneous 
MI 100uA panel meter, 

e.g: Minipa MU -65, 
UniversityTD86 

ETI-336 pc board; case to suit; three alligator 
clips; hookup wire; meter scale to require- 
ments, etc. 

R6 selected so that R6+ meter resistance 
equals a little under 3k. 

Estimated cost: $16-$24 

r 

BATTERY 
VOLTAGE REGULATOR 
PIN OUT 

-VE 7( )S 

7axX 

7ºXX 

Iza 
1 2 3 

IN 

0 
0 
IN 

OUT 

OUT 

Capacitors 

tantalum 

c 

BC548. BC 108 b 

Artwork. Full-size reproduction 
of the printed circuit board, cop- 
per side. 

band 

-41:11k 
Diodes 
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Quartz Crystal 
Clock emen 

Cat Xe6000 

r 

1t. S , t f 
N 

9 

- Very compact and reliable 
- Self-starting one -second stepping motor has strong 

torque - Powered by 1.5V AA battery that lasts for a year 
- Supplied with two sets of hands, one short one 

long 
- s 15 second/month accuracy 
- 56mm square, 15mm deep. 
Complete with data sheet, instructions and wall 
hanger bracket. - 

6116 RAM EVEN 
INPRICEIIIER 

6116-3 RAM isscarce at themoment bu t we scheduled 
our stock orders and it há arrived. At a new low 
price tool! 
WERE $12.50 
NOW $8.95 
10 + S7.95 ea 

lY .71'1ji; 

! tat Z28430 

131151- 650 R 
This is the 650 volt version (for extra safety) of the 
C122E SCR which we use in the popular 'Fluor- 
escent Lamp Starter' Kit as described in October 
1982 EA. Normally S1.50 each. This month only 
S0.95 each! (Minimum pieces). Makes the 
Fluoro starter kit very cheap I. 

(PCB's for the kit)" Cat. HP8747 

Cat ZX7022 

(8 amp 650V SCR) 

Cat No. 
KA 1300 
KA1320 
KA1346 
KA1370 
KA1400 
KA1402 
KA1406 
KA1408 
KA1430 
KA1432 
KA1450 
KA1452 
KA1454 
KA1476 
KA1478 
KA1482 
KA1484 
KA1490 
KA1492 
KA1494 
KA1498 
KA1500 
KA1510 
KA1515 
KE4050 

ONLY S1.95 

DESCRIPTION OF KIT 
FUZZ BOX COMPLETE 
LE GONG 
PC BIRDIES SHORT FORM 
PHOTON TORPEDO' 
METRONOME 
EPROM PROGRAMMER 
CUOLIPP CRICKET SHORT FORM 
DIGITAL STORAGE CRO ADAPTOR 
VOCAL CANCELLER 
VOX RELAY SHORT FORM 
GUITAR BOOSTER 
SUBWOOFER MOSFET AMP 
SUBWOOFER ENCLOSURE 
STEREO SYNTHESISER SHORT FORM 
STEREO SYNTHESISER COMPLETE 
POWER UP KIT COMPLETE 
SUPER SIREN SHORT FORM 
BOGGLE GOGGLES 
PH METER LCD 
PROBE FOR PH METER WITH BUFFER 
AM WIDEBAND 7 NER 
LED HEAD SHORT FORM 
STEREO SYNTHESISER SHORT FORM 
ALIGNMENT KIT AM TUNER 
50 WATT AMP MODULE 

IEC Cable 
Connectors 

Most imported equipment hese days now uses 

IEC-320 style AC power inlet Connectors. Indeed, 
the electronics mags will soon be specifying these 
connectors on many of their mains -powered projects 
to simplify (and therefore make safer) mains wiring. 
Jaycar now stocks a range of ELECTRICITY AUTH- 
ORITY APPROVED mains line cords. 
We have them in straight entry, left and right entry 
with and without standard 240V mains moulded 
plug. Each cord is a generous 2 metres long and is 

rated at 7.5 amp continuous. They are only available 
in grey. 

Cat. No 
PS4302 

PS4304 

PS4305 

PS4306 

Description 
LINE CORD STRAIGHT 
ENTRY 2M 
LINE CORD R/HAND 
ENTRY - 2M 
LINE CORD L/HAND 
ENTRY -2M 
LINE CORD STRAIGHT 
ENTRY WITH 240V PLUG- 2M 

PP2302 IEC 320 CHASSIS PLUG 

EXPERIMENTE 
BREAD 
BOARDS 

FROM 

Cat. PB8810 WBDN 100 holes S3.4.5 - 
Cat PB8812 WBTN 640 holes $10.95 
Cat. PB8814 WB2N 840 holes $16.95 
Cat. PB8816 WB4N 1680 holes $29.50 
Cat PB8818 WB6N 2420 holes $45.00 

Ref. 
EA 1/81 
EA 3/81 
EA 5/81 
EA 9/81 
EA 1/82 
EA 1/82 
EA 2/82 
EA 2/82 
EA 4/62 
EA 4/82 
EA 8/82 
EA 7/82 
EA 8/82 
EA 9/82 
EA 9/82 
EA 11/82 
EA 11/82 
EA 12/82 
EA 12/82 

EA 12/82 
EA 1/B3 
EA 4/83 
EA 3/83 
ETI 480 

PRICE 
S 19.50 
S 13.95 
S 14.95 
S 29.50 
S 16.95 
S 59.00 
5 12.50 
5110.00 
S 19.50 
S 14.50 
S 14.50 . 

5 79.00 
S 79.00 
S 39.50 
S 49.50 
5 39.50 
S 6.00 
S 9.50 
S 69.00 
S 69.00 
S249.00 
S 9.95 
S 11.95 
S 7.95 
S 23.00 

Price 

S3.95 

53.95 

53.95 

S4.95 
52.95 

el oheapo l_i113900li 
That's right, a pin -for -pin equivalent to the popular 
LM3900 for only 25 cents! We have heaps of LM 
401 (made by National Semiconductors). 14 pin 
lactic DIL IC's. The LM3900 normally sellt for 
round a Dollar. NOW you can have 4 for a Dollar! 
Minimum buy 4 pieces) 

Cat ZL3901 
Quad OP -amp in 

a 14 pin DIL 
package - 
ONLY 25 cénts each 

EA freezer alarm 
Piezo Audio Indicator 
We have the piezo audio alarm for this project Email 
loud and low cost. 

\e 

MAGAZINE 
BINDER 

LOW IMPORT PRICE 

Cat. AB3440 

$1" 

'OItTA FLE 

$4.95 
.} 

Quality 
4up$4.50each 

Keep your precious (and expensive) 
magazines in order for easy references. 
Smart blue colour with gold lettering. 
Heavy gauge and richly chromed metal 
fittings. Cat BB7000 

KE4052 100 WATT AMP MODULE 
KE4064 PREAMPLIFIER MODULE 
KE4090 GENERAL PURPOSE PREAMPLIFIER 
KE4092 AUDIO LIMITER 
KE4094 BALANCED MICROPHONE PREAMPLIFIER 
KE4105 CAR ALARM 
KE4205 LED LEVEL METER 
KE4206 MC MOVING COIL PREAMPLIFIER 
KE4207 MM MOVING MAGNET PREAMPLIFIER 
KE4210 MOSFET AMPLIFIER 
KE4220 150 WATT MOSFET AMPLIFIER 
KE4222 150 WATT MOSFET PREAMPLIFIER 
KE4225 BRIDGING ADAPTOR 
KE4405 +/- 15 VOLT POWER SUPPLY 
KE4410 POWER SUPPLY 13.8 VOLT/10 AMP 
KE4505 SOUNDBENDER SHORT FORM 
KE4552 UHF CONVERTOR 
KE4554 VIDEO MODULATOR 
KE4560 LOW OHMS METER 
KE4570 POWER SUPPLY 0 . 30 VOLTS 1 AMP 
KE4600 MODEM SHORT FORM 
KE4602 MODEM COMPLETE 
106502 SYNTOM DRUM SYNTHESISER KIT 
116508 CHORUS GENERATOR KIT 
106510 SHORT FORM IONISER KIT 
KJ6511 FULL IONISER KIT 

ETI 480 5 27.00 
ETI 480 S 30.00 
ETI 445 S 7.99 
ETI 446 5 12.00 
ETI 449 S 5.50 
ETI 330 S 29.50 
ETI 458 5 59.00 
ETI 478 S 26.50 
ETI 478 5 19.50 
ETI 477 S 59.00 
ETI 499 5 79.50 
ETI 498 S 39.50 
ETI 479 S 9.95 
ETI 581 S 17.50 
ETI 160 5 79.50 
ETI 492 5 24.50 
ETI 735 5 32.50 
ETI 760 S 12.99 
ETI 158 S 29.50 
ETI 162 S 49.50 
ETI 644 5189.00 
ETI 644 5189.00 

S 36.50 
S 69.95 
S 14.50 
S 29.50 
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HOW TO 
ADAPT 
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dapter 

-spacers,v 

o . tnnPLE!! 

CPS Matrix _a IGNITION - 

_ _magnetic rotor 
Printer 

-cam adapter 

AUSTRALIA" 

THIS KIT TO YOUR TRANSISTOR 

A professionally engineered electronic )"breakerless ) contact breaker system. 
Yes only Jaycar has complete Halleffect tr)ggerhead assembly designed to adapt to an extensive number 
of cars. Each kit contains the following: 
- HALL EFFECT TRIGGER HEAD 
- MAGNETIC ROTORS FOR BOTH 4 6 6 CYLINDER CARS 

OVER6 CAMLOBE ADAPTORS 
OVER A DOZEN DIFFERENT ADAPTOR PLATES FOR YOUR PARTICULAR DISTRIBUTOR 
OTHER HARDWARE (i.e. SCREWS etc.) 
YOU CAN REMOVE THIS SYSTEM AND REEQUIP YOUR CAR WITH THE ORIGINAL - BREAKER POINTS WHEN YOU SELL THE CART 
AS EASY TO INSTALL AS A SET OF POINTS! - INSTRUCTIONS ISIMPLETO-FOLLOW) INCLUDED) 

This set is designed to fit most European and Japanese cars. In fact it will also fit many Australian cars 
fitted with Lucas. Bosch, Motorcraft, AC Delco or Autolite electrics. If you wish to check first, please 
send SAE for car/distributor list 
Because we have no way of knowing you get the fitting set for ALL of the distributors available. Basically 
you end up with a jar full of parts that you don't need to use! (Perhaps for your next car?) 
Quite frankly, we are amazed that we can supply such a comprehensive kit for this price. To produce a 
kit that will adapt to the dozens of different distributors around is amazing) 
Remember, once you have Installed a breakerless system It will never wear cut and that part of your system 
will remain in tune FOR EVER. 
We expect this kit to sell well. To ensure that you receive one, check with us early) 
Cat. KJ6655 

ALIA"' TO SHOW YOU 

WATCH FOR NEWS IN ''ELECTRONIC 

- AI 

distributor cam 

WHAT'S 

D - 
LowCosf 

IIea 

Are the "rabbit ear" antennas on the back of your portable 
TV broken? You know those ones that are telescopic and 
have ball -swivel joints. 
We have genuine 'HMV' factory spares that will fit other TV's 
Apparently they are almost industry -standard components. 
Each unit comes with a short length of lug -terminated 300 
ohm ribbon. 
We have a small job lot available at only $7.95 each. 
ONLY 220 SETS AVAILABLE. 
Cat AA2005 $7.95 

COMPUTER 
TRANSFORMER 
BARGAIN 1245o 

We have secured a quantity of a power transformer 
at a never -to -be -repeated price. This unit Is ideal as 
the basis of an S-100 power supply, but can be 
used for many other computer or general power 
supplies. 
SPECS: Primary 240V AC - Secondary 1: 15VAC 
2 amp - Secondary 2: 15VAC 2 amp - Secondary 
3: 8VAC 8 amp. 
A typical DC supply could be ±15V DC @ 1.5A 
& 5V DC @ 8 A or ±12V DC @ 2A & 5V DC @ 
8A This transformer would normally sell for 
around $50 - Brand new stock. 

SAVE $5.00 
WAS $29.50 

Cat MM2020 

Magnificent 80 Character/Second Matrix Printer) - WITH GRAPHICS CAPABILITY. 
INCREDIBLE PRICE BREAKTHROUGH!! 

We DARE you to compare with other units selling for well over S90011 
WHERE ELSE will you buy an 80 column 1142 compressed mode) printer for under 5700? Check 
the specs below and you must agree!! 
FUNCTIONAL SPECIFICATIONS 
Printing method: Serial impact dot matrix 
Printing format: Alpha numeric - 7 x 8 in 8 x 9 dot matrix field 

Semi -graphic (character graphic) - 7 x 8 dot matrix 
Bit image graphic - Vertical 8 dots parallel, horizontal 640 dots serial/line 

Character size: 2.1mm 10.083'1- W it 2.4mm 10.09"). H/7 a 8 dot matrix 
Character set: 228 ASCII characters, Normal and Italic alpha -numeric fonts, symbols 

and semi.graphres 
Printing speed. 80 CPS, 640 dots/line per second 
Line teed time. Approxmately 200msec at 4.23mm (1/161 line feed 
Printing direction: Normal - Bidirectional, logic seeking 

Superscript and b4 image graphics - Unidirectional, left to right 
Dot graphics density: Normal -- 640 dots/190.5mm (7.51 line horizontal, 

Compressed characters - 1,280 dots/190mm (7.51 line horizontal 
Line spacing: Normal - 4.23mm (1/161 

Programmable In increments of 0.35mm 11/771 and 0.118mm (1/2161 
Columns/line: Normal size - 80 columns 

Double width - 40 columns 
Compressed print - 142 columns 
Compressed/double width - 71 columns 
The above can be mixed in a line 

Paper feed: Adjustable sprocket feed and friction feed 
Paper type: Fanfold. Single sheet Paper width - 101.6mm 14") to 254mm 1101 
Number of copies: Original plus 3 copies by normal thickness paper 
MECHANICAL SPECIFICATIONS 
Ribbon: Cartridge ribbon (exclusive use), black 
MTBF: 5 million lines (excluding print head life) 
Print head life: Approximately 30 million characters (replaceable) 
INTERFACE SPECIFICATIONS 
Interface: Standard Centronics parallel 
Data transfer rate. 4,000 CPS max. 
Synchronization:' By external supplied STROBE pulses 
Handshaking. By ACKNLG or BUSY signals 
Logic level. Input data and all interface control signals are TTL level 
SUPPLIED WITH 48 PAGE MANUAL 

AND 13 DIFFERENT PRINTING MODES 
e.g. normal, condensed, enlarged. emphasised, underlined, italic, etc. And remember - GRAPHICS 
as well) 

CALL IN NOW FOR A DEMO! 
Cat YM2400 

SEE THE OTHER JAYCAR ADS IN THIS MAGAZINE FOR ADDRESS DETAILS 
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PROFILE 

DIP SWITCH. 
WHY ITS BETTER. 

The contacts are split. or bifurcated, so there are two separate slides for 
each contact point. This doubles the contact reliability because you 

have two independent contacts at each switch point. 
The switches are flush with the cover to eliminate accidental. on -off 

movement once the DIP is programmed. 
Each of the insertion tails are gold flashed 10 mils deep. The 
package is sealed. The lead Name is molded directly into the 

housing to provide a one piece, no leak construction. 
The slides are made horn berylium copper, heat tempered to a full 
hardness, spring formed. plated in a 100 mil nickel bath and then 

spot gold plated 30 mils deep at all the contact points. 
Every one of the swatch contad surfaces on the main lead frame are 

plated with 30 mils of gold over 50 mils of nickeL 

$1.52 
EA + 20% TAx. 

MAGRATHS 
DATA PRODUCTS 

'BASF DATA DISCS 
-SOFT SECTORED 

each boa 
15.00 $40.00 
17.00 $60.00 
$7.00 $60.00 

20% TAX 

SPRINTER PAPER 
9.5 $ 1 1' Fanfold - suit 80 column pnnters, 

2000 sheets per box 335. I 0 + 20% 
15 I 1 Fanloa - for 132 column pnnler 

5000 sheets per boar 590.55 + 20% 

525- Single lade. dbie density 
525- Double sude, dble densely 
11" Double sude. dble density 

OKI-ML80-ML92A 
OKI-ML83A-ML84 
EPSOM-MX80 

001101 
d?111- 11 

SUPER CAP 
THE NEW RELIABLE 
POWER SOURCE 
TO MAINTAIN 
VOLATILE 
MEMORY BANKS 

DURING AC POWER FAILURES 
The high capacitance of one farad and low leakage 
current of this supercapacIto, makes Kan efficient. 
reliable and cost-effective storage device with the 
following advantages. 

h never needs replacing or maintenance. 
Unlike nicads K does not exhibit discharge memory. 
Lack of polarity enables It to be wired either way. 

It can be soldered onto P.C.B.s with other componen 
K can be charged at high and low current rates, le. 
microamps to amps. 
Completely safe. h will not explode under 
extremes of temperature, nor will it leak. 

513.00 + 20% TAX. 

TEXAS 
TI -99/4A COMPUTER 
SOFTWARE PERIPHERALS 
11 Winer (Wad proeess,ng) $149.00 Expanse' Boa $299.00 

Microsoft Muwdan $199.00 RS232 Card $199.00 
MWvg Lai Disc Controller Card $256.00 

Eaponawn Disc dive $452.00 
32K Memory Card $29900 

COOER71 t O DEC 't.'1 

*C10-10 MINUTE 
DATA TAPES $1.20 +205 

'PRINTER RIBBONS 
x4.70 ea. + 20% 
$6.93 ea. + 20% 

$13.92 ea. + 20% 

Extended Banc 
Video Chess 

Speech Edna 
kpener 
Munch Man 

Car Wars 
11Invaders 
Tombstone City 

Hunt The Womps 
Clva4r. Trail 
Parsec 
T Trea 
Advent.<Oche) 

Min. -Memory 

TC-48 & 
TC-64 
IC Test Clips. 

$69.00 

$109.00 
$69.00 

$139.00 
$44.95 
$49.95 
$39.95 

$39.95 
$39.95 

$39.95 

$29.95 
$44.95 

$46.95 
$29.95 

$59.95 
s109 95 

BOOK SHELF SPEAKER BOXES n4r°^- e°ia`-`"ta pp 
ined0n `6 R ndtm few, 

25emx35cmx 19cm s nrmory"^«3 i or 
$10 ea. + 32.5% Tax 79 0 "" ̂ ew,i, ° áCLf`o lean = cO= tQ_ GGo 

1 
TRANSISTOR SPECIALS - 

AP Test Clips -the best little troubleshooters around 
-are now available in the industry's broadest line, 
ranging from 8 to 64 contacts. 

o TC-48 fits chips with .5- to .6- row -to -row spacing and 
TC-64 fits chips with .9- spacing. 
Both have the same standard features that are found 
in the full line of AP Test Clips. 

14 PIN 5 6.09 
16 PIN 6.38 
16 PIN 12.00LS.1. 
18 PIN 13.42 
20 PIN 15.37 

22 PIN $17.09 
24 PIN 17.68 
28 PIN 19.51 
40 PIN 25.96 
64 PIN 37.84 

+ 20% SALES TAX 

'SPECIAL INTRODUCTORY PRICES' 
FOR AUGUST ONLY. 

SUPER 
BARGAINS AT Phone or 

, -_ ' .. 
iai '/y ia 

-1: 
2: üi f a.1iCI- 
= Ai:f1iID :Í.r :x arr 

w 4. - 

syntliesuer 
Hand Contra4era $79.00 HOB8 /75 R C(--.u,"¡'¡- ouc 

SALL 
Ti PRICES 

ALES TAX. 

IItCILDE -7V1 lSh `^PRC)SSup7pR , ;1 ' Perlpn, E F W 
yYt 

/I 
A. r tt,,_in ^Y nS. S 

_ (/' y9°41aala d nMraww 
daYrodayKoaenOvonrleaselój 

/ 

ts. 

Semiconductor :29;e1w . 

30c 7474 30c 74LS42 30c 
30c 7475 45c 74LS74 30c 
30c 7476 45c 741.583 7jc 
23c 7490 45c 7aL585 30c 

30c 7493 45c 74L590 30c 
45c 74121 4Sc 74LS93 30c 

45c 74LS11 23c 74LS123 30c 
23c 74L512 23c 7415157 30c 
23c 74L514 SSc 74L5174 30c 

23c 741.515 23c 7415240 75c 

23c 74L520 23c 74L5245 90c 
45c 74L527 23c 
4gc 741.530 23c 

Specials. 
4001 23c 7406 
4002 30c 7407 
4007 23c 7408 
4013 30c 7410 
4015 SSc 7411 
4042 45c 7413 

7414 
7400 23c 
7402 23c 
7403 23c 
7404 30c 
7405 30c 7442 

7420 

7430 
7432 
7440 

r._ SL, 
23c 

ECO"O _ 
+ 20%TAX. 

FORS7UO LCOSUOE / 30 %' S. RW r.. O. + Ai 
C01 nlCry 

TAOs "W bente 

tiae6 sasr4v a4,,,,á 'abu.,g 

. cór tli`'raHnt,e s antMernóy 
n,naeriear 0 .e 3.0 in.., e 

off ine. tate. 

CD PR lt Ce 
Saiid State Speech O , . 

$150.00 , 
ER .Y 

PM 3564 
P14 3567 
PF 3568 
Pr )569 
Pn 35666 
Pei 3641 
Pis 3643 
P143645 
Pit 3566 
211 3866 
2143904 
2143906 
PM 4121 
Pis 4250 
PM 4258 
P144355 

30 
30 
30 
30 
30 
30 
30 

30 
30 

1 70 
36 
50 
30 
30 
30 
30 

2144403 
2145088 
2M 5401 
214697 
214 161) 
2N1711 
2142102 
2142219 
2n 2222 
2142270 
21429054 
21429074 
214 3019 
214 3053 
2h )819 
2194036 

60 
30 
80 
53 
60 
BO 

5100 
80 
90 
65 
54 

54 
54 

60 
80 
80 

aP 
IOnq, , pr. npEcma4rOrrr7ai 

«b.",e^seaea.ry,, 
roinóge,ni.rióerr i`+u+a 

F si Saba 
°nuea,eqdDrd aartna 6"'ee^waea ' tGCGI\ 

-C°nae inte.p,. Pro, 

2144352 
2144360 
214 5245 
2145458 
2145459 

2145485 
2145770 

M1E 2955 
M1E 3055 
M1E 340 
M3E )50 
14112955 
M11302 
AC 127 
AC 128 

sz 40 
50 
50 
50 
50 

50 
30 

$1 60 
5160 
$1 60 
$1 60 
5160 

$i 20 
60 

AC187 
AC 1138 

BC 207 
BC 108 
BC 109 
BC 177 
BC 178 
BC 179 
BC 327 
BC 337 
BC 338 
BC 546 
BC 547 
BC 5478 
BC 548 
BC 548C 

80 BC 549 
I 00 BC 549C 

30 BC 550 
30 BC 556 
36 BC 557 

BC 5S7B 36 
36 
40 
22 
22 
22 
22 
22 
22 
22 
22 

BC 5513 

BC 559 
BC 559C 
BC 6)9 
BC 640 
BD 135 
BD136 
BO: 39 
BD140 
BD2)7 

THERMO 
PLUG: 

SAVES ENERGY, W PE A' 
. CUTS HEATING COST! 

controls radiators and 
tangential heaters. 

Ideal for homes, 
offices, caravans, 

hot houses. 12mths 
guarantee SEC 

approved 

$13.99+ 20%rAxy 

LOW COST, 
QUALITY 
VIDEO 
MONITOR 

22 
22 
22 
22 

BDZiB 
130 262 
80 263 

90 
3120 
5120 

22 130266A 3160 

22 BD 267 $1 80 
22 90 437 94 

22 BD 438 94 

22 BF 173 69 
35 
35 

BF 180 
BF 469 

75 
80 

49 
49 
50 
50 

BF 470 
BF 494 
BFR 84 
WV 50 

32.5% 
22 TAX 

5 jge ge ON ALL 

90 MFE 131 98 ITEMS 

I 

BM12A 
o Input signals: Composite 

video signal Negative SYNC 
1.0 PP, 75 ohm. 

o CRT size: 31 cm diagonal 
o Green Phosphor - P31 
p Video Amp Bandwidth 

15MHz 
O Display Format: 1920 

characters max. 
char. X 24 lines 

51 
, 1 

% 5 Inc. tax. 
' rl/ 

MAGRATHS ELECTRONICS 
55 A'BECKETT STREET, MELBOURNE. 3000 
Tele (03) 347 1122, Telex AA31001 Roorwcoro 
Prices subject tochange without notice. 

- Mdtfor phone orders add 52 (xl tip Its I kti pad k htr.t 
Spec ial rates for heavy dtm on rruutsl . 

welcome here 



ILP toroidal transformers meet modern day requirements for a 
smaller size, low magnetic interference field transformer. 
Featuring a nearly ideal physical construction, one can expect 
excellent performance. Small siie and weight (approximately 50% 
of conventional transformers), extremely low noise and low 
magnetic interference field make the toroidal transformer ideal for 
compact power supplies. 

TYPE SERIES SECONDARY RMS 3X010 6+6 6.64 5X011 9+9 8.89 7X014 18+18 8.33 
No. Volts Current 3X011 9+9 4.44 5X012 12+12 6.66 7X015 22+22 6.82 

18010 6+6 2.50 80 VA 3X012 12+12 3.33 160 VA 5X013 15+15 5.33 300 VA 78016 25+25 6.00 
30 VA 1X011 9+9 1.66 3%013 15+ 15 2.66 5X014 18+18 4.44 7X017 30+30 5.00 
70x3Omm 1X012 12+12 1.25 90x3Omm 3X014 18+18 2.22 110x4Omm 5X015 22+22 3.63 110x5Omm 7X018 35+35 4.28 
0.45Kg 1X013 15+15 1.00 1 kg 3X015 22+22 1.81 1.8 Kg 5X016 25+25 3.20 2,6 Kg 78026 40+40 3.75 

1X014 18+18 0.83 3X016 25+25 1.60 5X017 30+30 2.66 7X025 45+45 3.33 
Regulation 1X015 22+22 0.68 3X017 30+30 1.33 5X018 35+35 2.28 7X033 50+50 3.00 
18% 18016 25+25 0.60 Regulation 3X028 110 0.72 Regulation 5X026 40+40 2.00 Regulation 7X028 110 2.72 

18017 30+30 0.50 12% 3X029 220 0.36 8% 5X028 110 1.45 6% 7X029 220 1.36 
3X030 240 0.33 5X029 220 0.72 7X030 240 1.25 

58030 240 0.66 

4X010 6+6 10.00 6X012 12+12 9.38 
2X010 6+6 4.16 4X011 9+9 6.66 225 VA 6X013 15+15 7.50 

50VA 2X0011 9+9 2.77 120 VA 4X012 12+12 5.00 6X014 18+18 6.25 
2X012 12+12 2.08 4X013 15+15 4.00 110x45mm 6X015 22+22 5.11 8X017 30+30 8.33 

80x35mm 2X013 15+15 1.66 90x4Omm 4X014 18+18 3.33 2.2 Kg 6X016 25+25 4.50 500 VA 8X018 35+35 7.14 
0.9 Kg 2X014 18+18 1.38 1.2 Kg 4X015 22+22 2.72 6X017 30+30 3.75 8X026 40+40 6.25 

2X015 22+22 1.13 4X016 25+25 2.40 6X018 35+35 3.21 140x6Omm 8X025 45+45 5.55 
Regulation 2X016 25+25 1.00 4X017 30+30 2.00 6X026 40+40 2.81 4.0 Kg 8X033 50+50 5.00 
13% 2X017 30+30 0.83 4X018 35+35 1.71 Regulation 6X025 45+45 2.50 80042 55+55 4.54 

2X028 110 0.45 Regulation 48028 110 1.09 7% 6X028 110 2.04 Regulation 8X028 110 4.54 
28029 220 0.22 11% 4X029 220 0.54 6X029 220 1.02 4% 8X029 220 2.27 
2x030 240 0.20 4X030 240 0.50 6X030 240 0.93 8X030 240 2.08 

To order or for further information please contact: 

ELECTROMARK Pty Ltd 40 Barry Avenue, 
Mo tdale N.S.W. 2223 
Telephone (02) 533 4896 

ILP TOROIDALS 
UNBEATABLE VALUE 

....,_..:..;. 1 

OPMnRf 7.. 

30+3010.41 90017 
9X018 35+35 8.92 

625 VA 9X026 40+40 7.81 

9X025 45+45 6.94 
140x75mm 9X033 50+50 6.25 
5.0 Kg 9X042 55+55 5.68 

9X028 110 5.68 
Regulation 9X029 220 2.84 
4% 9X030 240 2.60 

IMPORTANT. Regulator references - 

A I voltages quoted are FULL LOAD. 
P ease add regulation figure to 
secondary voltage to obtain 
off load voltage 
For 240 V primary substitute 2 
in place of X in series 
numbering when ordering. 

Rating List Rating List 
15VA 518.50160VA 40.00 
3OVA 21.20 225VA 48.20 
50VA 26.60 300VA 55.90 
80VA 29.20 500VA 77.30 

120VA 33.00 625VA 94.00 
(+S.T. where app.) 

HITACHI 

Hitachi Promise You Quality 
and Reliability 

f a y 's_ iee_ 

V -1050F 

I 

V-422 

,y'I _ 
1 -+.:1 i.. t!4, 
r'sL°J°4a 

Il.. =ti .:C`-l.i_x- i 

VC -6041 

Hitachi Portable Oscilloscopes 
V -1050F DC -100M Hz Quad -Trace Delayed Sweep 
V -650F DC -60MHz Dual -Trace Delayed Sweep 

V -353F DC--35MHz Dual -Trace Delayed Sweep 

V-203 F DC^20MHz Dual -Trace Delayed Sweep 

V-422 DC-4OMHz Dual -Trace 
V-222 DC-20MHz Dual -Trace 

V-212 DC'-2OMHz Dual -Trace 
V-211 DC-20MHz Single 

Hitachi Mini Portable Oscilloscopes 
V-509 DC-50MHz Dual -Trace Delayed Sweep 

V-209 DC-20MHz Dual -Trace 

Hitachi Storage Oscilloscope 
L V-134 DC -10MHz Dual -Trace 

Hitachi Digital Storage Oscilloscopes 
VC -6015 DC--1 MHz 1,000 words/ch 
VC -6041 DC^40MHz 4,000 words/ch 

Hitachi Denshi.Ltd. 
23-2, Kanda-Sude-cho 1 -chane. Ch:yode-ko. Tokyo 101, Japan 
Phone' 1031 255-8411 Tele.: J24178 

Distributor 

STANDARD COMPONENTS PTY. LTD. 

10 Hill Sl.. Leichhardl N.& W. 2040 
PH. 1021660.8068 113 lines) 

AWA New Zealand Limited 
W,neera Dove. Panas. NZ PO Boo 50-248 
Telephone PRO 75-069 



Short Circuit 

Low dropout voltage regulator 
Three -terminal regulators require at least 2.5 V drop from input 
to output to operate correctly. This circuit only requires 0.75 V 

which makes it suitable for those critical applications where you 
don't have input voltage to spare. 

I NEEDED a voltage regulator with very 
low dropout voltage, capable of supplying 5 
V at about 3 A. Since many three -terminal 
regulators have a dropout of 2.5 V or more, 
the circuit described here was devised using UNREGULATED 

R4 
discrete components. INPUT 

Although very simple, its performance 
was found to be comparable to that of IC 
regulators. The circuit of my prototype is 
shown in Figure 1, and it gave the following 
results: 

Dropout voltage (@ 3 A) 0.75 V 
Load Regulation (0-3 A) less than 

lO mV 
Line regulation less than 
(Vin 6-15 V) 10 mV 
Ripple rejection (@ 3 A) -63 dB 
Output (no load) 4.96 V 

Changes in the output voltage due to 
ambient temperature variations will be 
entirely dependent on the characteristics of 
the zener diode, ZD1 and transistor Q3. 
Thus, these should be kept clear of heat 
producing sources, e.g.: the heatsink for Q1 
and the power transformer. 

The circuit, as it stands, has no well- 
defined current limit, but this feature can 
be included with the addition of the 
components shown in Figure 2. Doing this, 
however, causes the dropout voltage to 
increase by 0.5 V. An alternative method of 
providing current limit without increasing 
the dropout voltage is to load the output to 
the required maximum output current and 
gradually increase the value of the resistor 
R1 until the output voltage just starts to 
drop. The disadvantage with this method is 
that R1 must he selected on test and will 
need to be re -adjusted if Q1 is ever replaced. 
Thus, if current limit is desired and a slight 
increase in dropout voltage can be toler- 
ated, the method shown in Figure 2 is the 
preferred one. 

R6 

Figure 2. Adding current limit. 

Another characteristic of the circuit is 
that, should a heavy load cause the output 
voltage to drop below approximately 1.2 V, 
the regulator will automatically shut itself 
off and can be restarted by removing the 
input voltage (or switching off at the 

100 R 

+ C; 1u/35V 

01 

R1 
33 R 
1W 

02 
BD139 

TIP 2955 

03 

BC 548 

D1 

1N4002 

ZD1 
4V3 

R2 

1142 

R5 100R 

R3 

33R 

E. Smeda 

---0+ Vo 

C2 

330u/ 16V 

o 

OUTPUT 
5 VOLTS AT 
3 AMPS 

Figure 1. Circuit of the low dropout regulator. Design information is given so that the circuit can be arranged for 
other voltages. 

mains), waiting several seconds, and then 
re -applying power. Merely removing the 
load will not allow a restart. 

Components Cl and Dl are the startup 
components and allow reliable starts even 
with heavily capacitive loads. In order that 
the circuit may be adapted for any voltage 
and current (up to about 5 A), the following 
simplified design procedure is given. 

(1) Select the output voltage, Vo (5 V) 
(2) Select the maximum current, Io (3 A) 
(3) Select a suitable transistor for Ql 

(TIP2955 70 V, 10 A) 
(4) R1 max. = Vo/(Io/hre . Q1) 

= 5/(3/20) = 33.3 
use 33R 

(5) Dissipation of R1 = Vo2/R1 = 25/33 
= 0.75 W (use 1 W) 

(6) Select a suitable device for Q2 
(BD139 80 V, 1 A) 

(7) R2 max. = Vo/(Iohfl, . Q1 
X hrf mm Q2) 

= 5/(3/2ÓX 40) = 1300 
use 1k2 

(8) Dissipation of R2 = Vo2/R2 
= 25/1200 
= 21 mW 

(use V. W) 
(9) Select a suitable device for Q3 (BC548 

25 V, 100 mA) 
(10) Select a suitable zener diode, ZD1. 

Voltage = Vo - Vb. (Q3) = 5-0.65 
= 4.35 V (use 4V3 zener) 

As the current flowing in Q3's base will 
usually be very small, it may he ignored. 

Thus, a low wattage, 400 mW or 1 W, zener 
may be used. 

R3 should be chosen to bias the zener well 
into its Operating region. A good rule of 
thumb is to select the current through the 
zener (I) to be a fifth of its maximum. 

R3 = V, (Q3)/I, 
I, = 0.2 X (PAT.) (P, = zener power, 

V = zener voltage) 
= 0.2 X (0.4/4.3) assuming 400 mW 

zener 
= 18.6 mA. 

Thus, R3 = 0.65 V/18.6 mA 
= 35 ohms (use 33R, '/ W) 

(11) R4 ensures Q1 is not turned on by 
leakage. Its válue is not critical. 100 
ohm, V. W is usually suitable here. 

(12) R5 is used as a precaution, preventing 
excessive current through Q3's base; 
100 ohms is suitable. 

(13) Cl is the startup capacitor. Any value 
between lu and 4u7 should be satisfac- 
tory. Its voltage rating should exceed 
Vin. 

(14) C2 should always be used for stability. 
A value of 100u per amp of load current 
is suitable. 330u was used in the 
prototype. Its voltage rating should 
exceed the output voltage rating. 

(15) C3 is required for stability. 10n should 
suit. 

(16) Mount Q1 on a suitable heatsink, 
according to the power it dissipates. 
(This should be low if Vin-Vout is 
low). 
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64K S100 STATIC RAM 

$389 + S.T. 
KIT 

. , Nfl,d4 rY&1ir99-4 
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BLANK PC BOARD WITH 
DOCUMENTATION $99 + S.T. 

rk,Zika 
1Y iC` P., TIAi. . 
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SUPPORT ICs + CAPS - $30 + 
S.T. 
FULL SOCKET SET - $25 + 
S.T. 

FEATURES: ASSEMBLED AND TESTED ADD $40 

* Uses new 2K X 8 (TMM 2016 or HM 61 16) on MK58725P RAMS. 

* Fully supports IEEE 696 24 BIT Extended Addressing. 
* 64K draws only approximately 500 MA. 
* 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR YOUR HIGH 

SPEED APPLICATIONS.) 
* SUPPORTS PHANTOM (BOTH LOWER 32K AND ENTIRE BOARD). 
* 2716 EPROMs may be installed in any of top 48K. 
* Any of the top 8K (E000 H AND ABOVE) may be disabled to provide windows to eliminate any 

possible conflicts with your system monitor, disk controller, etc. 
* Perfect for small systems since BOTH RAM and EPROM may co -exist on the same board. 
* BOARD may be partially populated as 56K. 

FULLY SUPPORTS THE NEW 
IEEE 696 S100 STANDARD 

(AS PROPOSED) 

S.T. 

20% 

16K STATIC RAMS? 
FOR 56K KIT 
$349 + S.T. 

The new 2K X 8, 24 PIN, static RAMs are the next generation of high density, 
high speed, low power, RAMs. Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major US manufacturers, 
these ultra low power parts feature 2716 compatible pin out. Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for vrtually nothing. 

RITRONICS WHOLESALE PTY LTD, 
425 HIGH STREET, NORTHCOTE, VIC, 3070. TEL 489 8131 

48-50 A'BECKETT ST, MELBOURNE, 3001. TEL 347 9251 
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FERGUSON 
TRANSFORMERS 

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS 

P19/50Á 5795 PL24/5VA 57.95 P118/12VA 510 50 

P112/504 57.95 P130/500 57 95 PL24/1206 510.50 
PL15/504 57.95 P140/500 57 95 P130/12VA 510.50 
PL18/500 5795 PL161/500 510 50 

LOW PROFILE CHASSIS MOUNTING TRANSFORMERS 

P112/20101 514.75 P112/6004 519.50 P124/4004 516 50 

P115/2004 514.75 P115/5000 519.50 P130/40V4 516 50 

P118/2004 514.75 P118/6000 521.50 P140/4004 516.50 
P124/2000 514.75 P124/6004 521.50 P130.9/4004 
P130/200 514.75 P112/4094 516.50 523 50 

P140/2004 514 75 P115/4004 516 50 P130/60VA 521.50 
P115-18/20VA P118/4000 516.50 P130.9/604 

523 50 525.50 

CONVENTIONAL CHASSIS MOUNTING TRANSFORMERS 

P13577 533 90 PF3993 
PF3783 579 50 P14244 

PF3787 521 50 P14354 
PF3788 543 50 P14361/1 

523.90 PF4362 

546.50 P14363 

549 50 P14405 

549.50 

557 90 

557.90 
544.50 

BELL TRANSFORMERS 

,PPB4/1000 515 50 PP08/1000 515 50 PPB12/500 515.50 

AUDIO TRANSFORMERS 

A MT552 528 50 OP590 546.50 OP592 536.90 

[D.C. POWER SUPPLIES 

PPA3DG 512 90 PPA6DC 512.90 PPA93C 512.90 
r PPA4.50C 512.90 PPA7.5DC 512.90 

BUILD YOUR OWN 
SPEAKERS WITH PHILIPS 

Part No. 
ADO 1610 T8 
ADO 2160 SO8 
AD70601 W8/620 
AD 12250 W8 

Price 
$16.95 
$49.50 
$28.50 
$83.00 

P.C. EDGE CONNECTORS 

r l 7~ l 11 / lll7/ll7/ 

S100 gold plated wire wrap 
S100 solder tad 
D2 Motorola bus 
43 86 solder tad 
43 86 gold plated wee wrap 

b 
58.50 
$7.90 

$8.50 
$11.50 

IO TURN POTENTIOMETERS 
Stork resistance values 

SOR 10014 2008 
500R 1K 2K 5K 
10K 20K 50K 
1006 

Stirrup' mudei 534 , shall 512.50 
Pnre 1 9 

@P 
10 4 values may be tn,aed $11.50 

DF 

DF 
D A 
DA 
DA 
D13 

D8 
08 
DB 
D8 
DC 
DC 
Dr 
D H 

Please debit my Bankcard. 
ó é Bankcard No. 

Expiry Date . 

Name . 

, .Signature 

DIP PLUGS 
Ideal for use with flat 
ribbon cable or to 
mount components on 
14 pm 51 50 
11 I,' $1 90 

??1 
24 pin $2 90 
40 pins $5 

POWER TRANSFORMERS 
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS 

Good regulation electrostatic shield 

RI 810 
8Vt10Ax15V¡W1A $36.50 

RI 620 8V I.' 20A 15V 1.r lA 
15V I., 3A $43.50 

20 TURN 

CERMET jJtp loo, i 
TRIM POT 2 

SPECTROL 43P 

ACTUAL SIZE 
STOCK RESISTANCE VALUES 

1OR 2013 50R 100R 2006 500R. 1K. 
2K 5K 10K 20K 50K 100K. 200K. 
500K 1M 2M 
1 9 $1.80 
10 99 $1.60 
100 $1.30 

Values may be mixed 

Hexadecimal Keypad 
$42.50 

19 key pad ,n 

dudes 1 10 keys 
A8(.DEF and 2 

optional keys and 
a shift key 

Ideal for dream 
project 

Dials to suit 10 T Pots 
Model 21 1 8" dta 
Model 16 9" dta 
Model t8 1" x 1 75" die 

$24.50 
$19.50 
$27.50 

RITRON DIGITAL MULTTII414:M 

999 

1999. 

e rfl 

016010 specifications 

1-4 I 5+ 
$59.95 I $54.95 

017040 specifications 

1-4 5+ 

$89.95 S84.95 

28 Ranges 
Push Button Operation 
Auto Polarity 
Low Battery Indicator 
Full Overload Protection 
Finger Guards on Probes and 
Shrouded Plugs for Safety 
Accuracy: 1 year 18°C to 28°C 
(+ % of reading + No. of 
Digits) 

200 hour battery life 

11 t r +[ 7 1 4 i K Y.nT.ir 

I 

W1 ,lntlr,.T1r 

t.r{1.,. 

r ri 

,.,.. 
_-1_ 

Y 

1 

-.t.r44/4 - 
t 

-' 
.. i:" I1 

Y4 410 
t,~t ,t 

-1Ir 

01114 

i. airs .t.. 

1141 

TEXTOOL 
ZIPS DIP 11 SOCKETS 

7 Il 

1--. I 

- I_. I 

t1 twits 
16 Pin Zip' Dip 1 1 $1 1.50 
24 Pin Zip' Dip 1 1 12.50 
40 Pin Zip' Dip 1 1 17.50 

'l,.r . I t..ntt.n P.... ..... 

DIP SWITCHES SPST 
P N 

SD3 
SI)4 
SD5 
son 
SD) 
SD8 
509 
snto 

No u1 Swot. he. 
3 
4 

5 
6 
7 

8 
9 

10 

DIP SWITCHES SPST 

Pine 
51 60 

1 70 
1 90 
2 30 
2 40 
2 50 
2 70 
3 00 

PART NO 

9P 
9S 
qr. 

1 SP 

1 SS 
1 5C 

75P 
75S 
751: 
25r:2B 
75C7G 
37P 
37S 
37C. 
S 

RS232 & "D" TYPE CONNECTORS 

DESCRIPTION 19 10 25 25+ 
9 PIN MALE 53 50 
9 PIN F MALE 4 50 
9 PIN COVER 2 20 

is PIN MALE 4 50 
15 PIN F MALE 5 10 
15 PIN COVER 2 30 
75 PIN MALE 5 90 
25 PIN F MALE (1.1.:4411;_____1. 6 90 
1 I' Grey Flood 2 40 
2 In Black Hood 2 80 
2 In Grey Hood 2 70 
37 PIN MALE 

7109900 37 PIN F MALE 
37 PIN COVER 4 90 
H.udware set 12 PHHs1 2 10 

53 50 
4 20 
2 10 
4 20 
4 90 
2 10 
5 60 
6 60 
2 20 
2 70 
2 50 
7 50 
9 90 
4 50 
1 90 

53 10 
3 90 
1 90 
3 90 
4 70 
2 00 
5 10 

6 10 
2 00 
2 50 
2 40 
7 10 
9 10 
4 10 
1 80 

cermet single 
TURN TRIM POT 
Spectrol model 63P 

ACTUAL SIZE 

STOCK VALUES 
1 OR 20R. 50R. 1008 200R 500R. 1K. 
2K 5K 10K 20K 50K 200K 500K. 
1M 2M 

1 9 $1.20 
10 99 51.00 
100 $0.90 

Values may be mixed. 

H EATSI N1(S 
High Thermal Capacity Black Anodised 

100- 500 
1.4 5-9 10-49 50-99 499 pt 

1 1 1 1 1 1 

HS1 -38mm 
1 85 1 75 

HS2 -75mm 
3 00 2 90 

H53 -150mm 
580 540 

HS4 -225mm 
810 760 

MSS -300mm 
890 840 

Unanodised 
HSI I - 38mm 

140 120 
14512 - 75mm 

2 50 2 20 
11513 - 150mm 

490 450 

1 50 

250 

490 

7 10 

7 90 

1 00 

1 90 

4 00 

1 35 

200 

380 

590 

6 50 

0 90 

1 60 

320 

1 00 

2 00 

290 

4 50 

4 90 

0 80 

1 25 

245 

0 90 

ISO 

2 70 

4 30 

460 

0 70 

1 20 

2 40 

BLANK 
CASSETTES 
T.D.K. 
TDK ADC60 
TDK DC60 
TDK ODC60 
TDK SAC60 
TDK SAXC60 
TDK DC90 
104 ADC 90 
TDK SAC 90 
TDK 00C90 
TDK SAXC90 
TDK DCt20 
TDK ADC120 

for 53 60 
lot 52 10 
lot S3 50 
lot 53 50 
lot 55 70 
for 52 40 
for 53 SO 

lot 54 20 
lot 54 70 
lot SS 50 
for S4 50 
for 55 40 

10 for 526 00 
10 lot 518 00 
10 lot 531 00 
10 for 531 00 
10 lot 646 00 
10 for 521 00 
10 lot 530 00 
10 lot 539 00 
10 lot 54500 
10 for 549 00 
10 lot 537 00 
10 lot 546 SO 

Post & Pack $2.50 small kits, heavier kits add extra postage. 
Prices subjéct to change without notice. Send 60c and SAE for free price list and 
Inclusion on all future mailing lists. 
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. Min P & P $1.00. 
Ph: (03)489 8131. ;ERRORS AND OMISSIONS EXCEPTED :.. ._ 

ROD IRVING. ELECTRONICS. 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131, Telex No. 38897 

.48-50 A'BECKETT STREET, MELBOURNE (03) 347-9251 



SHOPAROUND 
This page is to assist readers in the continual search for components, kits, printed circuit 
boards and other parts for ETI projects and circuits. If you are looking for a particular 

item or project and it is not mentióned here, check with our advertisers. 

ETI-336 Dwell Meter 

This is just the sort of gadget you 
should keep in your toolkit or 
around the garage for that regu- 
lar tune-up of the family 
vehicles. Although any 100 uA 
meter of a convenient size can be 
used, we've produced scales for 
the two commonly available met- 
ers - the University TD -86 and 
the Minipa MU -65. We pur- 
chased our University meter at 
Radio Despatch Service in 
Sydney. The Minipa meters are 
widely stocked. All the other 
components are off -the -shelf 
items so constructors should ex- 
perience few problems getting 
parts. 

Printed circuit boards will be 
available from any of the sup- 
pliers listed in this column last 
month. If you're making your 
own pc board and require a posi- 
tive or negative transparency, 
send $1.00 to: ETI-336 Artwork, 
ETI Magazine, P.O. Box 21, 
Waterloo NSW 2017. Make 
cheques or money orders payable 
to 'ETI Artwork Sales' and en- 
sure you ask for a positive or 
negative as required by the type 
of resist you're using. 

Kits for this project will prob- 
ably be stocked by All Elec- 
tronic Components and Rod 
Irving Electronics, both in 
Melbourne. 

ETI-649 Microbee 
light pen 
A good add-on project for the 'Bee 
bugs. Kits for this project will be 
stocked by Altronics in Perth 
and Electronic Agencies in 
Sydney. You might also try All 
Electronic Components and 
Rod Irving Electronics in 
Melbourne. 

There's nothing particularly 
special about the electronics em- 
ployed in this project, but you 
may have to hunt around for a 
suitable phototransistor. Two 
types can be used, the Fairchild 
FPT100 or the Philips/Signetics 
BPX25. As Fairchild have closed 
down their Optoelectronics Divi- 
sion, the FPT100 will soon 
become 'extinct'. Any photo - 
transistor having a similar, or 
better, sensitivity should work in 
this project. Dick Smith stores 
currently hold stocks of the 

FPT100 (cat. no. Z -195Q) and 
Tandy stores stock a similar 
type (cat. no. 276-130). 

The case we used is by the US 
company General Specialities 
Corporation (GSC) and is known 
as the CTP-1 Logic Probe case. 
Jaycar stocks this. It's the single 
most expensive item in the whole 
project, but the only suitable 
ready-made case we could find. 
We even investigated having a 
case specially made for the pro- 
ject, but the cost was prohibitive. 
Nothing ventured, nothing 
gained, but it just couldn't be 
done. 

The curly cord we bought from 
Electronic Agencies - 
and it's only $2.60! A similar one 
may be obtainable from other 
suppliers, though. DB15 plugs 
are common these days, but note 
we used a right-angle, pc -mount 
type which we purchased from 
Jaycar, though many suppliers 
stock similar types. 

The keyswitch we used came 
from a pack of four, so we ended 
up with three spares - good 
stock for the junk box! These are 
widely stocked and come in both 
round and square styles. As 
round holes are easier to drill, we 
suggest you obtain the round 
style. 

The two pc boards can be ob- 
tained from any of the suppliers 
listed in this column last month. 
If you're making your own and 
require positive or negative 
transparencies, the set will cost 
$2.00, post paid, from: ETI-649 
Artwork, ETI Magazine, P.O. 
Box 21, Waterloo NSW 2017. 
Make cheques or money orders 
payable to 'ETI Artwork Sales' 
and ensure you request positives 
or negatives according to your 
requirements. 

ETI-166, part 2 

The saga continues. This month 
it's the power supply and fre- 
quency meter. Complete kits for 
the whole project won't be avail- 
able until the final article 
appears and, at this stage, only 
All Electronic Components in 
Melbourne has indicated they'll 
be stocking kits. 

Nevertheless, if you're build- 
ing the project in parts as we go, 
then components should not be 

b 

RESAT READ 
e 

PROD 

Micro Bee 
L PROM PROGRAMMER 

At 'IRONIC:, K11././1 

11 

d 

FOR A GOOD-LOOKING KIT .. 
"Our kits cost moré ...", says Jack O'Donnell of Altronics. and they do. But it 

seems there's a good reason for it - you get that 'bit extra' for the money you 
pay. A good example is the ETI-668 Microbee EPROM Programmer. We 
obtained one recently because we needed a spare. The Altronics kit cóuld 
only be described as" ... the complete box and dice'. 

Ours came with a metal Scotchcal front panel (designed and produced by 
Altronics), a jiffy box, 24 -pin Textool ZIF socket, ribbon cable and IDC-type 
DB15 plug (no fiddly soldering), all the nuts and bolts, power cord, plug and 
cable clamp - even solder! 

So that the ZIF and 'personality' sockets can protrude through the front 
panel, Altronics provides long -pinned wire -wrap IC sockets that are 
mounted high off the board. 

The kit comes complete with Instructions so you don't have to ruin your 
magazine having it open on the bench while you build your project. Certainly 
a well turned -out kit. 

hard to obtain. The pc boards will 
be available from the suppliers 
listed in this column last month. 
Transparencies for the frequency 
meter boards (ETI-166b and c) 
can be obtained from us for $3, 
while. the power supply board 
(ETI-166a) can be obtained for 
$1. The set costs $4. Write to: 
ETI-166 Artwork, ETI Maga- 
zine, P.O. Box 21, Waterloo NSW 
2017. Make sure you request the 
artwork you require by the board 
number and state whether you 
want a positive or negative, ac- 
cording to the type of resist you 
are using. 

Insurance 
Buying kits and bits by mail or- 
der is popular among electronics 
hobbyists - particularly those 
who live outside the major cities. 
If you buy your requirements by 
mail order frequently, then you 
don't want the risk and incon- 
venience of something 'going 
astray', particularly if you've 
spent a lot of money. 

Jaycar in Sydney now offers 
free insurance on mail order 
purchases to the value of $200, or 
more where registered mail (i.e: 
the parcel is signed for on deliv- 
ery) is used. 

ETI August 1983 - 111 
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DICK SMITH 
BENEFITS 

"'I You save a fortune due to our low Direct 
Import prices ... cutting out the middlerman. 

7 We stock the widest variety of quality 
electronics for the hobbyist and professional 
alike. 

We proudly stand behind every item we 
sell and back this up with our exclusive 7 day 

1 
satisfaction guarantee. 

That's the 1 

DICK SMITH GUARANTEE ' 

t 'w, 
1 

r '"' `. f 
I \ i/uy ,rá ,r----1,,,.. ' 1ti 

: 

x 1 _ _` 
R + 

1..1'.4 ° 
° Ideal 

°TM ° for students 

TI -30 
SLIMLINE 

Texas Instruments packs more into tnis 
budget priced slide rule calculator than 
most other manufacturers do at twice the 
price I From` elementary anthmetic. 
through the most complicated situations. 
this feature machine handles the loll 
Cato -3737 

WORLD TV RADIO 
HANDBOOK 1983 

1\ 

Iv) 
PLESSEY FOSTER 
SPEAKERS íi 

An authoritative directory of international 
radio and television, up -dated for 1983; it 
contains information on the world of 
radio and TV, Includes addresses. 
frequencies. call signs, identifications. 
transmission times, plus lots moreAll the - 
articles written by specialists. Plus a time 
table to calculate between local and 

50 Greenwich Mean Time. 
Cat 5-2083 

o ei ti 
THE 

DICK SMITH .y 

R Multi Test ? *1;, 
:r.57_ ] METER , , 

This large, easy to read, ultra high f ` 
! sensitivity multimeter features both ( ü U tJ t5 ü ptfuse and diode protection. Also .:' 1° Cat o -j 1 60000+¡ 

J UJ J- ÜUJ JU 

$22 
DATA MOS MEMORY 
Involved In digital circuit design? Malntenance7 You'll 
need this one in your library I Fairchild's complete 
technical description of MOS memory product line. 
Package outlines, e ectrical behaviour, etc are included 
Cat B-2043 $725 

Famous brand Plessey Foster Speakers at a 
ridiculous bargain pnce I Huge scoop purchase 
of distressed stock... -you reap the benefit 8 
ohms impedance, handles 6 watts. Fantastic 
replacement, ideal for new projects too. 
Cat C2050 

SCOOP i S , 95 

Miniature Relay 
Small In size , but very handy costae{ 
rating. The sliver plated SPOT conrac 
will handle up to a massive 2 amps (at 
24V DC or 100V AC). Nominally 8 to 12V $ 2 
operating, but will work OK up to 15 volti. 
Cat 5-7120 

NEON BULB 
Small pigtail type neon 
bulb as used in indicators 
timing circuits. oscill- 
ators. etc. etc. Striking 
voltage 70-90 volts at 

{I 600 uA For 240V oper. 
aion use 270k 1/4w 
resistor lather voltages 

I can be worked out from 17.5mm. 
Ohms law) 40C Cat S-1174 

1 Cat S 3862 10 up 35c 10 ur $1.95 

and 
Get 3 FREE 
Cartridges 
ONLY 5295 

/ 
SPST LAMP SWITCH 
Has many many 
uses but is ideally 
suited to replace- 
ment of desk light 
switches. 
Cat S-1205 

DPDT SWITCH 
Body 13mm j' 
13m , clearance 

4 

1241 

measures capacitance in two ranges... 
50pF to 50uF, has a transistor checker 
and much morel Completetios, hbarrels 50 test leads and instructions, this multi. 
meter does just about everything. 

-MULTIMETER/RF PROBE 
,111 Extend the useful range of your multimeter 

way up into the RF range with this neat 
probe. Frequency response is I50kifz to 
30MHz (ref. 500kHz1. Comes equipped 
with 4mm banana plugs for direct multimeter 
connection. Ideal for use with our 0-1140, 
0.1136. 0.1120. of 0.1024 multimeters. $11 895 
Cat 0.1138 

- quality Carry 
Case 
More than lust protection for your 
valuable multimeter, it keeps your leads 
and instruments neat. clean & tidy. There 
is also room for you to store notes and 
cicuits etc. Cat 0-11375 

DICK SMITH CRO BNC ADAPTOR 
Own a Dick Smith CRO? Usa this great 
little adaptor to convert it for BNC plugs. 
Limited stock I I I 

Cat D-1281 
WAS 69.911 NOW $495 

CRO OWNERS LOOK AT THIS VALUE I 

CRO PROBE o 
This Incredibly versatile probe set will 
suit virtually any CRO and give you all the 
features of a probe set you would pay $SS 
more for I 
Here's what you get WAS 
Basic probe with inbuilt al/s10 switch. $35.50 1.6 metres of cable. complete with coax 
type CRO connector and wandering earth 2995 
lead with aligator clip. Cat 0-1245 

27611Hz TX/RX I 
TESTER 

This jester has been 
specially developed for 
the servicemen to facilitate 
the location of faults in 
hand held transceivers, 
etc. It can also be used on 
base stations up to 5 watts_ 

FEATURES: 
Measure power output up to 5W Standing Wave 

Ratio, VSWR from 1:1 to L3 Modulation percentage 
0-100% Relative field strength Generate 27MHz 
RF for receiver tuning Check crystal activity 
Generate of modulated 27MHz Generate a l0oHz signal 
for audio testing Act as a'dummy load for testing 
transmitters up to 5W. Cat 0-138, 

Multi Purpose Stand 
Holds boards and components 

finely in rubber faced Wce Angle of 

vyce may be vaned widely in three iza 

dimensions for greatest access,bilty to 

board Convenient soldeenfu 
Adg justable 

older also adjustable 

spool holder for solder and desoldenng 
Ideal for hobbyist or 

wick 
pro- 

fessional Leaves both hands free 

Cat 1.5700 

A DICK SMITH 

$2450 

Cat Y-1600 

Get 'SONIC INVADERS' PLUS 
ANY other 2 games cartridges FREE 
For a limited time only, buy the incredible Dick 
Smith Wizzard, and receive the popular 'Sonic 
Invaders' cartridge PLUS any other 2 games 
cartridges of your choice...FREE! 

That's $119.85 worth! 

.> aea° 
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Robot Turtle 
cbo(fl 

The HEBOT 11 turtle is not just a fun device, it is a positive aid to education. it takes programming out into the real 3 dimen- 
sional world instead of the flat two dimensional world of the VDU. When connected to the I/O ports of your computer and 
given a DC supply of 9-15V the turtle runs around under computer control moving forwards, backwards, right and left with 
independent con Vol of each wheel, it has blinking eyes, will bleep with a choice of two tones and when ordered by the computer, 
presses down a pen to Chart its progress and provide hard copy of the results of the program. When set free to run around the 
turtle discovers its environment. When the turtles shell bumps into an unmovable obstacle touch sensors send back data to the 
computer for it to calculate evasive or exploratory action. 
If the computer has no I/O ports it doubtless has an expansion bus and the turtle can be controlled and listened to using this bus 
together with the universal computer interface board This board enables the turtle to be treated as a memory mapped I/O 
device. 

COMPLETE "HEBOT II" 
KIT INCLUDING ALL 
HARDWARE, DOME, 
WHEELS etc. Cat XR1020 

$399 inc tax 

Brand new 
UNIVERSAL INTERFACE 
CARD KIT cat XR1022 

Clue M-S-T-RM-N-D 
$3950 

Digital Delay Line 
KIT 

ONLY 
IC 

_ 

T .449 

400ms,VERSION 

l^"+ rr/ 

°G,Tn ,`'` ún,F 

. - 

COMPLETE 
V 

VP 

The Digital Delay Line is designed to produce a huge variety of elect- 
ronic 

1! 

effects. It works very well but the amazing thing is the low, low 
price) 
The effects depend on the time delay selected and some of those included 
are: Phasing, Flanging, Chorous, ADT (Automatic Double Tracking), 
Echo, and Vibrato. The delay time can be varied from 0.32ms to 1.6 
seconds! Because the signal is stored in digital form there is, unlike 
analog systems, no degeneration of the signal with time and unlimited 
repetition is provided by use of the Freeze control. 
All the controls mount directly upon PCB's to eliminate wiring and to 
further simplify construction the main board is 'plated -through' i.e u 

there are no wire links or link -through pins. The whole of the memory 
whether for the basic 400ms machine or the fully expanded 1.6 second 
model all fits on the main board. The cabinet, which is free standing 
but also suitable for 19" rack mounting, is fully finished to a very high 
standard. The panel is deep blue whilst the cover Is sprayed with al 
durable black enamel. The kit is available right now from Jaycar at only 
$449 - compare that with inferior units that can cost over 52,00011 
Cat KJ6621 $449 

BRILLIANT!!! 
New range of Super -Bright LEDs! Due to the incredible demand 
for our 200mCd super -bright LED, we have increased the range 
available. Now you can get super -bright in green Sr yellow as 
well as a new massively powerful 500mCd red) This new red 
LED will give you 500mCd @ 20mA or -wait for it- ONE CAN- 
DELA of light at 40mA1 Remember, a typical 15 cent 5mm red 
LED gives only 1.8mCd at 20mA, the difference is staggering) 
Cat No. Description 1-9 10+ 
ZD1790 200mCd SB Red LED $ .69 S .62 
ZD1792 500mCd SB Red LED $2.95 $2.50 
ZD1794 80mCd SB Green LED 5 .95 5 .85 
ZD1795 160mCd SB Yellow LED S .95 S .85 4// 

FM Transmitter Module 
We have been working on this one for years', 
Basically we wanted something akin to the 56.50 kit "wireless microphone" transmitter but with greater 
signal strength and far, far greater frequency stability. 
WE NOW HAVE ITI 
Basically the (potted) unit measures a small 90 x 22 x 15mm and has connections for power, antenna and 
input. An AC signal between 20 and 15kHr will modulate the transmitter. The signal can be coded single 
or multiple frequency tone bursts etc. 

FEATURES 

Ultra low noise output 1-60dB or better 
attainable with a suitable tuner) 
Excellent frequency stability 
Not kit - ready for immediate use 
Connections required 
la) Power supply or battery 
Ibl Antenna 
Icl Audio input 
Full instructions supplied 
Suits any application where a stable low noise 
FM link is required 
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CMOS SENSATION 

SPECIFICATIONS 

Frequency - 88 - 108MHr adjustable 
Useable range - 50 metres 
Supply -6 to 9V at 2ánA 
Input sensitivity - adjustable - maximum 30mV 
Pre -emphasis - 51.}rlsecond standard 
Dimensions - 90 x 22 x 15mm lapproxl 

$4995 Cat DT5450 

codemaster' 
Many of you know the clever parlour 
game that uses coloured tokens to stretch 
the brain to work out a hidden code in a 
minimum number of moves. 
The people that came up with the game 

/used a descriptive name which no-one 
else can use. It is a popular game and is 
well known under this name. Our game 
is similar to this game but - naturally - 

Its electronic!! And, what's more, you 
can play against the machine - alone. 
Each XM7015 Codemaster measures 
140(I)x85(w)x25(d) looks similar to a 
pocket calculator and runs off a standard 
9V cell. Provision is made for a mains 
adaptor as well. 
The Codemaster once sold for 529.50 
but Jaycar has made a huge scoop 
purchase. You save a fortune) 
Grab one now for only $4.98 
e (For a further clue to the origin of 
this game read this page carefully) 

Huge scoop buy of the scarce 4026AE device means that you save. 
For years the 4026 decade counter/7 segment decoder driver has been one of the most difficult parts to 
obtain. Jaycar has made a scoop purchase of this device in the "AE" form (we are not certain that it was 
ever made as a "B" suffix device). It has been largely replaced by the 4426 Innech is not an exact equi- 
valent). The 4426 sells for 52.20 and so to does the 4025 when it is available but for JULY only the 4026 

- since has been slashed Cat. IC4026. Prices INCLUDES sales tax. 
1 -9 51.50 each 10 - 99 51.25 each 100. ONLY 99 cents each 

SEE JAYCARS OTHER ADS FOR ADDRESS DETAILS ETA August 1983 - 103 
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118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL 6623506. 

MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

KIT SET SPECIALIST 
JOIN THE GOLDRUSH 

ETI 1500 KITSET 

Stac Timer 
ETI650 $135.00 ¡ 

incl. tax 

Plus $6.00 p&p 

Superb unit featuring: 
Tune and discriminate. 
4 modes of operation. 
VLF/TR design. 
Ground balance. 
Auto balance push buttons. 
Pre -wound search heads. 

Very professional unit. 
Approximately 1/3 price of many 
similar commercial built up locators. 
Audio and meter indication. 
Lets you know when to rejoice. 

PRICE: $193.50 including pre -drilled and punched case, 
or $179.99 including blank case. Plus $10.50 p&p reg. post. 

HOUSE ALARM 
ETI 582 
This complex alarm system is quite easy to 
construct. 
Features: Exit/entry delay: Resets after 
10 min: Has multi -loop circuits: Microwave, 
Infra-red and Ultrasonic devices can be 
added into the circuit. Includes case. Horn 
speaker, accessories and detector units 
available. 

$8750 INCL. TAX 

CAR ALARM 
ETI 330 
A false -alarm proof unit senses current drop No- 
across 

o 
car battery. 

Features exit entry delay: Shorts out ignition I1 
coil: Pulses car horn: LEDs indicate when 0019át'- 
alarm is armed and when it has been oar 
triggered: Easy installation: Complete with'el- 
die-cast case. 

$35.50 INCL. TAX 

We stock the largest range of ETI and EA 
Kits in Australia. 

Call in and see our comprehensive 
catalogue. 

This unit has four different programmable 
outputs, clock controlled switch-ons/switch-off 
times. Selected days from the seven or eight 
day cycle can be "skipped". Ideal for operating 
air conditioning, fish tanks, hi-fi systems, tape 
recorders, slide & movie projectors, laboratory 
control, video equipment, etc. 

' 'PRO' BENCH POWER SUPPLY 

ETI 142 f: - 
0-30 VOLTS; O -,JO 
0-15 AMPS! _ 1 
$272.64 plus $10.50 pack & reg. post. 

A phenomenal supply with professional finish and 
professional performance. It features 20 mV regulation 
from zero to full load, 10 mV ripple and noise, voltage and 
current metering on separate meters, overload protection 
and adjustable current limiting. Sturdy metal cabinet with 
silk-screened aluminium front panel supplied. 

WE STOCK THE LARGEST RANGE OF ETI 
and EA KITS IN AUSTRALIA 

Including: 
ETI 316: Transistor Assisted Ignition 
ETI 232: Courtesy Light Extender 
ETI 561: Metal Detector 
HE 106: FM Microphone 
HE 123: Alien Invaders Game 
ETI 492: Sound Bender 
ETI 742: Microwave Leak Detector 
ETI 607 A,B,C,D,E,F: Sound Effect Unit 
ETI 546: GSR Monitor 

These are only a few of the many popular kits 
we have. Call in and see our comprehensive 

kit catalogue. 



IDEAS FOR EXPERIMENTERS 

These pages are intended primarily as a source of ideas. As far as reasonably 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. 

Modification of the ETI-330 car alarm 

Noel Nelson of Christchurch 
New Zealand wrote that he 
found the ETI-330 excellent ex- 
cept for one flaw. 
If an inside switch was used to turn 
the unit on and off one could get 
in the car, shut the door and not 
trigger the alarm because the in- 
side light would be extinguished 
and Cl would no longer be 
charging. 

So I added a courtesy light ex- 
tender (Figure 1) which holds the 
light on for about three seconds 
after the door is shut. This simply 
wires straight across the door 
switch and can easily be con- 
cealed in the roof lining above 
the courtesy light. Q1 doesn't dis- 
sipate much heat as it is only on 
for three or four seconds. (This 
circuit is not an original.) 

The exit delay then needed to 
be extended; this was simply 
done with a 555 timer and a PNP 
transistor. See Figure 2. This 
also means that you don't have to 
make such a hurried exit when 
you're carrying armfuls of 
shopping. 

I also wanted to fit switches 
under the bonnet and in the 
petrol cap but didn't want any 
delay in the tripping of the alarm 
(so the battery lead couldn't he 

cut). The modification shown in 

Figure 3 requires 12 V, from any- 
where in the car, to be switched 
to a common 'instant trip' wire. 

The exit delay and instant trip 
circuits were easily placed on the 
same size pc board beside Q3 and 
IC3 respectively. 

After having a set of driving 
lights stolen, I designed Figure 4 

for protecting their replace- 
ments. The circuit uses the earth 
path through the lights to hold 
the non -inverting input of a 741 
low. When either the earth path 
or the 12 V line to the lamp is cut, 
the 741 changes output state (to 
12 V) and is used to trigger the 
instant trip facility. 

The 741 and associated 
circuitry have no effect on the 
lights or the alarm sensitivity. 

R101 = 47k 
R102 = 33k 
13101 = 0102 = 1N914 etc. 

4 
7 

1 

FIGURE 3 

Figure 3. Instant trip modification. 

2 
IC3a 

10u/ 
16V 

15k, 4x W 

+VE COURTESY 
LIGHT 

+VE 

DOOR 
SWITCH 

02 
2N3055, T: P33 

etc. 

VE 

Figure 1. Courtesy light extender. 

,On 

FIGURE 2 

Figure 2. Alarm exit delay. 

+12 V 

DRIVING 
LIGHT 

-+12 V 

ALARM ON/OFF 
SWITCH 

BC557 

+12 V DELAYED TO Pt H 

COURTESY 
LIGHT 
EXTENDER 

EXTRA EXIT DELAY = RC SECONDS 

FIGURE 4 
150k 

+12 V 

1N914 

TO INST 
TRIP LINE 

Figure 4. Driving light protector. Two are needed for 

two lights if double pole relay contacts are used. 

Rich 
harmonics 
for ETI-905 
The original circuit for the ETI-905 
polyphonic organ produces pre- 
dominately odd harmonics which 
P.M. Connor of Kuranda Qld 
found a bit boring. 

An extra resistor and diode on 
each oscillator are all that is 
required to make the mark/space 
ratio uneven, producing a rich 
range of even as well as odd 
harmonics. 

The exact mark/space ratio 
chosen is a matter of taste, but 
about five to one is reasonable. 

The new circuit is shown with 
the added components dotted in. 

If the new mark/space ratio is 
to be 5:1, RN should be about 47k 
and the value of C should be 
approximately doubled to achieve 
the same note. 

CONNECTORS 
OUTPUTS 

PC BOARD --- _ 

USED BRAID 

-EARTH 
POINT 

SPAGHETTI 
BRAD 
BRAID 

INSULATION 

Reuse spent solder braid 
Don't throw away those used 
pieces of 'Solder Blott&or other 
brands of desolder braid. Peter 
Alter of Glen Iris Victoria has 
found that it ís an excellent, very 
low resistance conductor. 

It can be used as an earth strap 
from circuit boards and con- 
nectors to the chassis or central 
earth point. Covered by spag- 

hetti or heat shrink tubing, it 
makes an ideal low impedance 
lead for power supplies and amp - 
1 i l iers etc. 

It has much lower resistance 
than hook-up wire, doesn't cost 
anything, and being rigid makes 
a good supporting strengthener 
for the pc board. 
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The G rge Brown 
Po1 tk CS 
SOUTH AUSTRALIA 

Ph. (08) 212 3111 Telex AA88261 a 

George Brown & Co. 
VICTORIA 

Ph. (03) 419 3355 Telex AA35886 

ZIL 

11111111\ 

M 

G 
Zilog 

¿, n r 

f 
'57 111 

N 

Z8001PS 
ZB001APS 
Z8002PS 

Z8010APS 
Z8030PS 
Z8030APS 

Z8036PS 
Z8036APS 
Z8038PS 
Z8400BPS 
Z8400APS 

Z8410APS 

16 BIT C.P.U.2S MHZ 
16 BIT C.P.U. 4 MHZ 
NON SEG C.P.U. 4 MHZ 
ZMMU 6 MHZ 

Z-SCC 2 5 MHZ 
Z-SCC4 MHZ 

ZCIO4 MHZ 

ZC106MHZ 
ZF1 O INTERFACE UNTI 6 MHZ 
Z80 8 BIT C.P.U. 6 MHZ 
2130 8 BIT C.P.U. 4 MHZ 
Z80 DMA 2 PORT PLASTIC 4 MHZ 

Z8410PS 280 DMA 2 PORT PLASTIC 2 5 MHZ 
Z8420APS PIO 2 PORT PLASTIC 4 MHZ 
Z8420PS PI02 PORT PLASTIC 2 5 MHZ 
78430APS Z80CITC 4 CHAN CTR/TIMER4 MHZ 
Z8430BPS 180 CTC 4 CHAN CTR/TIMER 6 MHZ 
Z8430 PS Z80 CTC 4 CHAN CTRITIMER 2S MHZ 
Z8440APS ZOO SI02 CHAN 104 MHZ 
Z8440PS 280 SIO 2 CHAN 102.5 MHZ 
Z8441APS Z80 SI0/ 12 CHAN 10 4 MHZ 
Z8442APS Z80 S102 CHAN 104 MHZ 
Z8442PS Z80 SI02 CHAN 102.5 MHZ 
Z8470APS Z80 DART 4 MHZ 
Z8470PS 180 DART 2.5 MHZ 
Z8530PS ZOO SCC2.5MHZ 
Z8563PS Z80 CIO 4MHZ 
Z86020S Z8 26 )(ROM 64 PIN 8 MHZ 
Z8603RS 2KXROM8MHZ 
Z867IPS BASIC DEBUG 8 MHZ 
Z868IPS Z8 ROMLESS 8 MHZ 
AND ANY MANY MORE ZILOG CHIPS ARE AVAILABLE' 

George Brown & Co. I. 

SYDNEY 
Ph. (02) 519 5855 Telex AA21732 

CCD EVALUATION KIT, INCLUDING CCD111 
IMAGING SENSOR. 256 x 1 ELEMENTS, 
13 x 17 MICRONS, 10 MHZ DATA RATE. 

$161.75 

EC 
11C90 650 MHZ DIVIDE 
BY 10/11 PRESCALER S14.50 

3341PC 4x64 FIFO MEMORY 
S 7.20 

3357-1 PC QUAD 80 BIT STATIC 
S.R. 4 MHZ S 8.95 

FAIRCHILD 
A Scnmmeerger Company 

l 

.t & 0.E.- 

174-180 Wright St. Adelaide. S.A. 5000 93 Sackville St. Collingwood. Vic. 3066. 

!I> 

5720 
70 51 

51 15 
ZILOG BOOKS 

6017 
45 98 

0000 RANGE OF ZILOG SUPPORT LITERATURE AVAILABLE 
INCLUDING 

5748 002034 AO 11106 GENERAL DATA BOOK 5 8 70 

3080 002011A0 Z80 DATA TECHNICAL MANUAL S 900 
56 10 O3. .01 280 ASSEMBLY LANGUAGE PROG MANUAL SIB 37 

5643 
14 15 

000012-02 
01002901 
017047-02 

Z80 CPU PROGRAMMING REF. CARD 
160 CPU TECHNICAL MANUAL 
28 TECHNICAL MANUAL 

S 180 
5 916 
518 37 

3 87 017055-02 Z8000PLZ/ASMASSY LANG PROD MANUAL SIB 37 
18 82 
1329 
3 75 
4 79 

5 14 

10 27 
4 79 

1907 
1329 
19 07 

1901 
1329 
1329 
908 

4596 
3080 
6220 
12100 
31 10 

1782 

T 

-- 

O i Spa.ES 

TAX 
1 4pp-ICAt3l 

174 Parramatta Rd. Camperdown. 

N.S.W. 2050. 



Electronics Group. 
WESTERN AUSTRALIA 
Ph. (09) 362 1044 Telex AA93883 

RU1 \I George Brown & Co. 

NEWCASTLE. 
Ph. (049) 69 6399 Telex AA28461 

George Brown & Co. 

A.C.T. 
L Ph. (062) 80 4355 Telex AA62128 

.,ar 

i 

s 

ii 

Tsai 

4-O4k-.4 tf 

A 
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FAIRCHILD 
A $phlumbMgar Company 

75150TC DUAL DRIVER/ 
RS232C TTL 

COMPAT 5126 
75154PC QUAD LINE RCVR. 

E.I.A./RS232C TTL 
COMPAT SI 26 

75451ATC DUAL30V 
PERIPHERAL DRIVER S094 

75452ATC DUAL 30V 
PERIPHERAL DRIVER SI 00 

75453ATC DUAL 30V 

PERIPHERAL DRIVER SIDO 

75491PC QUAD MOS-LED 
SEGMENT DRIVER 
10 VOLT S0.86 

75492PC HEX MOS-LED 
DIGIT DRIVER 
10 VOLT 5096 

DAC08CPC 8 BIT D/A 
CONVERTER 5232 

BLUE MACS' RIBBON CONNECTORS NO SOLDERING 
609-M145H 14 PIN DIP PLUG, GOLD CONTACTS S2.46 

609-M165H 16 PIN DIP PLUG, GOLD CONTACTS S2.66 

609-M245H 24 PIN DIP PLUG, GOLD CONTACTS S3.83 

609-M407H 40 PIN DIP PLUG, GOLD CONTACTS S6.53 

609-25P 25 WAY D CONNECTOR, PLUG S10.79 

609-25S 25 WAY D CONNECTOR, SOCKET S11.00 

609-36M 36 WAY "CENTRONICS" STYLE, MALE S12.74 

609-36F 36 WAY "CENTRONICS" STYLE, FEMALE S12.35 

ID 

airea v ..e redro warm coas 

MINIMUM ORDER $20 
PRICES WHILST STOCKS LAST 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
PRICES + SALES TAX IF APPLICABLE - RATE 20% 

24 Teddington St. Victoria Park. W.A. 6100 3 Elizabeth 

( 

i 

St. Tighes Hill. Newcastle. 

N.S.W. 2300 

23 Whyalla St. Fyshwick. A.C.T. 2609 



IDEA OF THE MONTH 

o 

STAR 

1 

+12 V 

+12V 

+12V 

RELAY 
CONTACTS 

ON 

Pushbutton wiper delay 
This circuit is designed to pulse a 
relay to initiate the wipe se- 
quence. 

IC3 is connected as an astable 
to advance the Johnson counter 
ICI and the decade counter IC4. 

IC4 is used to address the 
multiplexer IC2. IC5 is connect- 
ed as a monostable to give a short 

1M 

+12V 

3 

+12 V 

í00u 

pulse when triggered. 
When the 'start' button is 

pressed the flip-flop will reset, 
enabling ICI and disabling IC2. 
This will also trigger IC5 and 
pulse the relay, initiating a wipe. 
A momentary reset will also be 
applied to ICI. 

The outputs of ICI will begin to 

11211.4 

7 3k9 
IC3 
555 

1 6gk 

1 
1 

+12 V 

4 

10k 

+12 V 

111- 

+12 V 

r 
RL1 

BC548 

Patricia Vandermost, East Brighton Vic. 

go high in turn (every two to 
three seconds) from one to eight 
until the 'stop' button is pressed. 
This will set the flip-flop, dis- 
abling ICI and enabling IC2. IC5 
will be triggered and another 
wipe will be initiated. 

The pulse will also reset IC4. 
IC4 will continue to count up 

from zero until the output of IC2 
reaches the high output on ICI. 

IC5 will then trigger again, in- 
itiating a wipe and resetting IC4. 

This programmed time inter- 
val will continue until the 'start' 
button is pressed again to either 
increase or decrease time be- 
tween wipes. 

'IDEA OF THE MONTH' CONTEST 

COUPON 

Cut out and send to: Scope/ETI 'Idea of the Month' 
Contest, ETI Magazine, 140 Joynton Ave, W aterioo 
NSW 2017. 

"1 agree to the above terms and grant Electronics 
Today International all rights to publish my idea in ETI 
Magazine or other publications produced by them. I declare 
that the attached idea is my own original material, that it has not 
previously been published and that its publication does not 
violate any other copyright"' 

Breach of copyright is now a criminal offence. 

Title of Idea 

Signature 

Name 

Date 

Address 

Postcode 

w 

40004 

, t i4 
tG 

A ° - 

A2F' w \ 
OA 

`S9, 

Scope Panavise 
Multi -purpose 

Work Centre. 
U 

[ 
4;11* 

Scope Laboratories, who manufacture and distribute soldering 
irons and accessory tools, have offered to sponsor a Contest 
with a prize to be given away every month for the best item 
submitted for publication in the 'Ideas for Experimenters' 
Column - one of the most consistently popular features in 
ETI. Each month we will be giving away a Scope Panavise 
Multipurpose Work Centre. Model 376/300/312. comprising a 
self -centering head (376). standard base (300) and tray base 
mount (312). all worth about 590! Selections will be made at the 
sole discretion 01 the editorial staff of ETI Magazine. Apart Irom 
the prize. each winner will be paid 510 for the item published. 
You must submit original ideas of circuits which have not 
previously been published. You may send as many entries as 
you wish. 

RULES 
This contest is open to all persons normally resident in. 
Australia with the exception of members of the staff of Scope 
Laboratories, Federal Publishing Company Proprietry Limited, 
ESN. The Litho Centre and/or associated companies. 

Closing date for each issue is the last day of the month. 
Entries received within seven days of that date will be accepted 
if postmarked prior to and including the date of the last day of 
the month. 

The winning entry will be judged by the Editor of ETI, whose 
decision will be final. No correspondence can be entered into 
regarding the decision. 

Winner will be advised by telegram the same day the result is 
declared. The name of the winner, together with the winning 
idea, wilt be published in the next possible issue of ETI. 

Contestants must enter their names and address where 
indicated on each entry form. Photostats or clearly written 
copies will be accepted but if sending copies you must cut out 
and include with each entry the month and page number from 
the bottom of the page of the contest. In other words you can 
send in multiple entries but you wilt need extra copies of the 
magazine so that you send an original page number with each 
entry. 

This contest is invalid in states where local laws prohibit 
entries. 

Entrants must sign the declaration on the coupon that they 
have read the above rules and agree fo abide by their 
conditions. 
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SPEAKER CABLE I ( Ideal cable for use with Hi Fi I ta. 
a systems for speaker connections 

or with intercoms. Twin plastic 
Insulated conductors. 
Cat W-2010 

nIPPY BD BÉS I SHIELDED AUDIO 
Z MOUNTING BO 

180 metre QUALITY 240V 

con s,:.00 ,OOm rpll PRODUCTS 

ORIGINAL I CABLE 
inere I. only one genuine -zippy PVC covered, fight duty, very plates, etc on any 

flexible cable that n ideal for 

dee the one with the au -round I budace including 

deep nbbing. Don't be fooled by patch cords, Small microphones. 

infenor copies -this is the one used 

tick. Cat P-5531 

ie. Colour - Grey 

by the major electronics magazines Cat -2030 300 
because of Its versatility. Insist on SM [sl r room root JUNCTION BOX 
the one and only - genuine - Zippy 

Box from Dick Smith I 

LARGE SIZE RANGE 
AVAILABLE! COPPER WIRE ICa' P-5625 

Cat H-2755 $ SO 
9 9 $3 20 

mil of 22 SWGbnned 

Medium -0E13 (41 s 68 x 130mm) 
lot PC board links, 

Cat H2753 
hard wire jumper Same size as $2 25 leads, chassis wiring 00. power 

10 up 52.05 etc. 8 metres tot Point. but blank: 

roll. 
ideal for gap filling 

Large 1.181 150 o 90 x 150mm) EST 
when you move 

Cra H-2751 
/Cat W-302 e7 

to upS25 

Cat H-2752( $399 ) 

Small -U85 (28 x 54 x 83mm) High quality259m 

10 up 51.60 copper wire. Ideal 'BLANK PLATE 

K-Qp 
.. .pee aA'::.a.... 

II 

LSERVICING AIDS The Exclusive 
SILASTIC DICK SMITH 

$1 75 

1 

10 up S3.50 

S.'. 
~Ere ./,i 

Despite their initial higher 
once, NiCads work out 

much cheaper in the long 

tun because they Can be 

re -charged up to 200 
times. Rated at a massive 

500mA/h, this battery is 

suitable for almost all 

devices using standard 

AA batteries. 1.2 volts. 

Cat 5-3300 

FLASHING LEDS 
Amazing! Inside this standard size 

(5mm) Red LED is a tiny microcircuit 

which causes it to flash) All you do 

apply voltage. Think of the dozens 

of applications where a flashing 
warning is needed, WAS Now 

Cat Z-4000 45c 35C 
Ask for FREE Flashing Led 

Data Sheet containing circuit 
ideas PLUS specifications! 

% 

e 

IStandard 
electrical 

wino 'un junction TINNED gl tip boa 

IMount power points. 

with connectors. 

.7 8V N T points switches etc. 
Cat P-5535 

5 

Giant -U82 60 o 113 a 1 6mm 
SAW C I Pte.-- $195 

SIC TEST CLIPS 
Similar to the popular 5-2 hooks. 

but cheaper, Ideal for working 

with small components, easy to 

solder to. 95C 
RED: Cat W-4580 10 up 75, 
BLACK: Cat W-4582 

1 

WALL BOARD CLIP 

Mount power out- 
lets. switch plates. 
etc on any cavity 
wall. (other than 
brick) without the 
need for a mounting 
bos. Cat P-5530 

95C 10 up 85C 

IWO 

Heats01., 
CVvP Set grip 

S 
loade."'glue e' cops9ps 

d. 

for 
DICK 

moon 1umn rrNISMITH 

Adheres to metals. 
glass, paints, ceramics, 
most plastics and 
wood. Ideal for 
mending leaks. General 
purpose one part 
silicone rubber. 
Cat N1225 

95C 

00 

DICK SMITH 
PVC TAPE 
Top qualiryPVC tape. 
18 metres longal9mm 
wide s 0.2mm thick. 
Hundreds of uses. 
Cat N1362 

DESOLDERING 
BRAID 
Known to one and all 

as the 'Dick Wick', this 
is a specially treated 
copper braid that is 
used to remove solder 
from the PC board by 
capillary action. $A 45 
Cat N1682 ` 

PROTOTYPE 
ASSEMBLY 

BOARDS 

L- YY 
PROTO BOARDS 
No soldenng, no de -solder- 

ing. no heat spoilt com- 

ponents. Accepts transistors 

IC's LSI packages, resistors. 

capacitors, LED's. trimmers. 

relays etc. ease board has 

290 holes and pack includes 

two clip -on extensions each 

of 50 holes. 390 holes in all. 

Cat P-4614 
$920 

ppade °naiconttand ALKALINE( 
type^geed pothT 2620 %LONGLIFE 

At last/ An alkaline 

g0 

g 

e 

a 

^od 
ci Y 

r f anl 

h 
p a tt 

t 
e 

f 
C 

N 
3 a 2 

aut` 
E,LttahNests,.00 

Pr':eam."-is... 

BATTERY 
long battery you 

don't have to pay the 

earth for! Dicks' 
own long life -quality 
made in Japan, and 
guaranteed 'fresh as 

1 daisy! At present 
only size available es 

AA (penlight), but 
we hope to introduce 
more sizes shortly. 

,Come it blister packs 

e{5atile k 
of two batteries. 

sI atso t Cat S-3 2 1 

` A o u n 

A Q e 

me e 
s Dh 'e 

áY " i sr s S 
$w 

sn1 '' r* 75 
r`oh9é 

9dwa k10 
sh^ntlCatH3 

Fla9 
tYP aie 2.00111 33 

3 
Fgema p12ws 8newo 10# t 
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SOLDERING 
STATION 

The Dick Smith Auto Temp temperature 
Controlled soldering station offers the 
serious professional or hobbyist the 
best quality at an unbelievably low price. 
Why pay more when you can get these 
features: Fully variable temperature 
control (from around 200 to over 500 
degrees C.), Temperature meter and 
Fully approved by the Energy Authority. 
Complete with lightweight iron, iron 
holder, cleaning sponge and instruction 
manual. Cat T-2000 

ACCESSORIES 
Replacement Tips: 
Medium Chisel Cat 1-2002 

Thick Chisel Cat T2004 

Fine Conical Cat T-2006 

Replacement Sponge: 
. Cat T-2010 

51.50 

cRo°. 

;:11))t,:: 

$6500 

53.20 
53.20 
53.20 

MULTITAP 
TRANSFORMER CANNON 

PLUGS & SOCKETS 

Cat M-2155 

$590 
Pnmary 240V, 50Hz 
Secondary Voltage. 6.3 7.3 8.5 

9512 B 15V. 
Secondary Current 1 Amp 

Terminations' Solder Lugs 

NEON TESTER 
SCREWDRIVER/- 3 PIN LINE PLUG 
Standard flat blade 
screwdnver with neon 

dangerous voltages. Cat T-4005 P-1626wr 
FUSE HOLDERS 

INLINE HOLDER (3AG SAFETY FUSE HOLDER V i S115í 
\I This i a f 

professional looking 

black square panel mounting fuse 

holder with a coloured 'pushin' 
insert. The fuse tarrying insert is 

released at the touch of a screw- 

driver for easy replacement of 

blown fuses. Gives protects a 

modem finish. Cat S-4204 

3 PIN LINE SOCKET 
P-1620 
3 PIN PANEL PLUG 
P-1622 

A 5 95 t -o 

S`Hf 7S 

5375 
P-1624 

indicator to wain of 1 20 3 PIN PANEL SOCKET 5420 

90C 

Suits 3AG fuses, complete with 

600mm lead at no extra Charge. 

Spring loaded for sure connection. 

Cat S-4277 

ROCKER SWITCHES 

8 

ILLUMINATED DPDT (240V Neon lamp) k 

Positive action, handsome 
black body, bright red illumin- 
ating rocker switches. 15ampsf ONLY 

The terminating tugs on the 

switch will accept 
Mounting $295 pushspade clips. Mounting is 

push in snap lock. 
Cat 5-1506 

ILLUMINATED SPDT (240V Neon lamp) 

Attractive oblong shape black 
NOW switch with red illuminating 7 

rocker. Terminal lugs accept 

Wiwi spade quick connectors. $350 
Mounting is snap lock. 

Cat S-1503 

ie 

3my 



SCANNERS' WORLD 
WELCOME 
Welcome to 'Scanners' World'. If you're interested in the 
exciting new hobby of scanning, then this column is for you. 

Got anything interesting to report? - then we'd like to hear from you. 
Heard any interesting DX (long distance reception)? Tell others about it - date, time, frequency, location, etc. Found a new and interesting 
channel? - other scanners would like to know. 
' Importers/distributors/retailers - readers would like to know about your 
products..Everything the scanning enthusiast needs - from the scanners 
themselves to antennas, mod. kits, rotators, whatever. 

Send all information to: The Editor, 'Scanners' World', ETI Magazine, 
P.O. Box -21, Waterloo NSW 2017. 

SYDNEY AIR TRAFFIC 

The AM Aircraft Band around 120-130 MHz is not the only place to 
hear aircraft traffic, according to a contribution from a reader 
identified as Bob from Sydney. There's plenty to hear around 
450-470 MHz, apparently. Try these channels: 
454.175 MHz FM Ansett 
454.700 MHz FM Ansett 
463.150 MHz FM UTA Airlines 
463.400 MHz FM Singapore Airlines 
465.300 MHz FM Pan Am 
465.825 MHz= FM Thai Airlines 
468.355 MHz FM TAA 

Auto -AM operation 
for the SX-200 scanner 
A simple, low cost modification kit provides automatic AM 
operation for the popular J.I.L. SX-200 scanner on the VHF 
aircraft and 27 MHz CB bands. 

The kit comprises a small 
printed circuit board, an IC, two 

. resistors, wire and instructions. 
Assembly, installation and 
wiring up are a breeze, following 
the clear step-by-step in- 
structions. 

Known as the "A4 -AM Kit', it 
is sold by the SX-200 importers. 
GFS Electronic Imports. When 
installed, operation is quite sim- 
ple. With the AM/FM switch in 
the FM position, the SX-200 will 
operate in the FM reception 
mode on all bands except for the 
27 MHz marine and CB channels 
and the 108-140 MHz VHF band, 
for which it will automatically 
operate in the AM mode. 

The A4 -AM kit costs $32 and is 
obtainable from GFS Elec- 
tronic Imports, 15 McKeon 
Rd, Mitcham Vic. 3132. (3)873- 
3939. 

fNm 
AUTO AM AIRBANO KIT 

FOR JIL Sx-2o0 

MELBOURNE MARITIME 

You can find some pretty interesting 'traffic' on -air from time to time 
around the bay area. The following list is courtesy of G.F.S. 
Electronic Imports. 
155.100 MHz FM 
155.125 MHz FM 
155.195 MHz 
156.375 MHz 
156.675 MHz 
156.800 MHz 
415.415 MHz 
415.475 MHz 
416.075 MHz 

FM 
FM 
FM 
FM 
FM 
FM 
FM 

Sorrento & etc rescue squads 
Elwood Life Saving Club 
Westernport Safety Council 
Marine weather & working chnl 
Marine weather & working chnl 
Marine distress & general calling 
Port emergency 
Port emergency 
Port emergency 

' 

L 

Antenna rotator from (mark 
The Alinco EMR-400 medium duty antenna rotator, 
available from (mark Pty Ltd, is designed for light to 
medium duty operation and is ideal for VHF and UHF 
antennas. 

It is sturdily constructed with 
Melamin-coated diecast alu- 
minium and is waterproof. Noise 
and wear is reduced by the use of 
tempered low speed gears and 
Duracon moulded high speed 
gears. A total of 94 ball bearings 
are used to distribute the load 
'evenly and to ensure smooth 
operation and longevity. 

Rotation of 360°, +50-0°, is 
provided, limited by a mechan- 
ical stopper. The two-piece ad- 
justable clamp permits perfect 
centering and both pieces are 
grooved to ensure maximum 
mast grip. All stainless steel 

screws are used to prevent rust. 
The control box provides the 

24 Vac power source for the 
rotator and has a large, easy to 
read lighted azimuth meter 
which is calibrated in degrees 
either side of North. Left or 
right rotation is controlled by 
the 'easy action' paddle switch. 
Rotation time is 60 seconds for 
360°. 

Further details are available 
from Imark Pty Ltd, 167 
Roden Street, West Mel- 
bourne Vic. 3003. 
(03)329-5433. 

SIGNALS FROM SOUTH AUSTRALIA 

This month we have a contribution from P.D. Crompton at Murray 
Bridge in S.A. who uses an SX-200 with a multitude of antennas, 
including 62 and 75 MHz quarterwave groundplanes. 

Being only about 30 km from Adelaide, he receives city base 
stations quite regularly. On 73.225 MHz he reports stations signing 
'Wentworth base' and 'Renmark base' talking to outstations, both 
bases and mobiles using the callsign 'river'. 

Mr Crompton also caught a 'sports programme' on 166.360 MHz, 
which turned out to be Channel 10, after 2.20 am local time - when 
all the TV stations were off the air! 

OK all you scanning enthusiasts out there, how about some more 
contributions? Just write all the details down and post to: The 
Editor, Scanners' World, ETI Magazine, P.O. Box 21, Waterloo, 
NSW 2071. 
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TO THE ELECTRONIC ° LY 
MINDED. (Professionals, 

Texas 
Instruments 
TI.99/4 Home Computer 

Hobbyists, Students & Enthusiasts.) 
For over 40 years Radio Despatch Service has been serving 

the electronics industry. Our team of sales personnel can assist you 
with your requirements. We carry an extensive range of com- 
ponents, switches, batteries, connectors ... and the popular Texas 
Instruments Home Computer & Software. 

MULTI - I CALCULATORS 
METERS 

UNIVERSITY 
FLUKE 

CASIO 
HEWLETT 
PACKARD 
TEXAS 
INST. 

"QUALITY COMES FIRST" has been our trading principle for over 
40 years. This enables us to give you the best in service and the 
best in products ... ensuring durability in what you buy and 
guarranteed satisfaction. 

MAIL ORDERS TO RADIO DESPATCH SERVICE 
869 George St., Sydney 2000 Tel. (02) 211 0191 211 0816 

STOCK- 
TAKING 

TOVO - 5530.00 S/Ta 
MINI -LATHE 

SALE!! ' 
All prices include Sales Tax 

unless otherwise marked 

WORKSHOP KIT 5200.00 
000.63 000 - Carry case. 
Power supply, Pistol drill, 
Drill stand, Orbital sander. 
Jigsaw, flexible Shaft unit. 
spare Blades. Table clamp, 
Platform table. 

ANCLE GR IIJJER 1 

IN DRILL STAlii ii 
.. 

Circ. si 
Sawbiades 
for Wood 8 
Metal avail° "c.. 

FLEXIBLE 511Á 
& GRIND STICK 

000 62.604 
7.000 R P.M 

$47.70 

C-- 
.1. 

ORBITAL SANDER 
000.62.206 
5000 WEIR 

539.22 ,- 

Standard as shown. Between centres - 250mm. 
Centre Height - 50mm. Swing (Bed) - 1110mm. 
Swing (Carriaoe) - 50mm. Thru Head - 12.5mm. 
Cast Iron Bed. Opt lore - Taper Turning, Screw Cut,ete. 

MD -1H -2 SPEED 
8000 - 12000 R.P.M. 

.r! 
JIG SAW 

10.. Cut 

5.000 t/ 

111 

000 62.108 

Platform Table 
inc. in Kit. Extra 
as individual 
item 

Jiosaw Workbench 
100-62.153 S5.00 

DRILL STAND 
000.62.493 539.22 
Accepts Pistol Grill & Angle 
Grinder. 

I I PISTOL DRILL 
\ 1000,62.402 

7,000 R.P.M. 

539.22 
0 to 6.Smm. 

P 

5 

n 

1,0'5119' a 
a 

Lal 

91 

coT0nedk1,JN 
a$nIy3,es 

a l . 

SedSl+' 

E1,691 -;`t} 

`Znrp6 _ . e 

000.62.7 
2 Speed PISTOL -DRILL. 
TORQUE $47-00 POWER SUPPLY 

240V 
W . 0011.62.608 I2V.I A. 

517.40 NE 

POST & 
PACK 

To 525 
+ 53.50 
To 5100 
+ 55.00 
To 5150 
+ 57.00 
To 5400 
+ 510.00 

Over 5400 
+ 514.00 

a 

RADIO 
DESPATCH 
SERVICE 

869 George St., Sydney 
NSW 2000 (Near Harris St) 

Tel. 2110816 
2110191 

Open: Mon -Fri 8.15 am to 5.30 pm 
Thursday night late shopping 

till 6.30 pm. Sat 8 am to 11.45 am. 

TuroMINI 
DRILL - 

240 V AC. 
SECV Appr, 

/Tax 
5198.00 MD -1 -6 SPEED 

Incl. Vice á Cluck. 8550- 3100 R.P.M. 

er 

so" 
MODULE CASES 

011mm H. x 50mm Sg. 
with B Pin (Octal) Base $4.55 
With 11 Pin Base - $4.65 
Power Supply G.P. P.C.B.53.20 

Board Connectors General Purpose P.0-8.-53.20 
Pins, Sockets 240V -24V AC IVA Trans.$5.87 
á Corntxxlents Relay - 10A 240V Contacts 
available. 24V DC Coll C/0 - $6.30 

CIGAR LIGHTER ADAPTOR AVAILABLE. 00062.073 $ 6... I---tl MN I= ---I= al 
Sma Seu Aodresseo En.emee rot 1, once .no accnsot, far 

1346 AYR STREET. 
111DONCASTER. Vic. 3106 

ÁI.600 9667 

IAUSTRALIA PTY. LTD. 

INAME 

ADDRESS 

I 
IeANRNEDUCARDENO 

OR C 

SPIRY 
ATE . .VALUE SIGNED 
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below cost!!! 
Unbelievable! If you want a top quality Yaesu transceiver, here's your chance to grab a real bargain! Last few left ín stock are actually BELOW COST! Hurry- they won't last long at these crazy prices! 

mtted stock $ Very %t 

firstF1fst co Me 

RVH 

Itot 

FT227 RB 
One of the most popular two metre 
transceivers ever made. Ten watts out- put. ideal for working around the city (great with repeaters!) and has lour memory channels to Choose from (in addition to the PLL scanner). 
Originally 5379... Here's your chance to get Into two metres really cheaply. 
Cat D-2891 

NOW ONLY 

26O 
25 watts output with full PLL 144.148MHz band coverage. Sneaky design can 'split apart' for room problems. Sold for 5450 back in 1982 .... look at the price now! 
Cat D-2890 

INCREDIBLE 
VALUE 

NOW ONLY 

AVE $$$ 
THE 101 'FM 

The last of the fabulous '101's - the transceivers that made Yaesu famous with amateurs! Full 160 to 10 metre band coverage MARC) and this one has an FM board - great for tom or transverting. Cat D-2872 
SPECIFICATIONS: 

Frequency coverage: 160, 80, 40, 30, 20, 17, 15, 12 and 10m. 
Modes of operation: FM LSB USB, CW. Input Power 180W DC (S2S8/CW) 50W DC (AM). Sensitivity: 0.25uV for 10c/13S/N (SSB/CW)0.4uV (AM) 
$electivity: 2.4kHz (-6dB) 4.0kHz (-60dB). Operating Voltage: 100 - 240V AC (13.5V with optional cony.). 

WAS 

- 

NOW ONLY 

s7651' 
MITED STOCK 

HURRY- 
É IR-T&BE REPEATED PRICES 

Colour Computes 
the incredible DICK SMITH VZ-200 
Personal Colour Computer 
Here it is at last - the breakthrough you've been waiting tor! A personal colour computer with all the right features: colour graphics, sound, standard Microsoft BASIC for easy progra mming, a whopping 8K bytes of RAM memory, the ability to work with a standard TV set, and much more. Yet thanks to modem electronics and our buying power, the Dick Smith VZ-200 will cost you only 5199 - far less than any comparable computer! 
16K MEMORY EXPANSION 579. 
MODULE: Cat X-7205 
PRINTER INTERFACE 549. 
MODULE: Cat X-7210 
DATA CASSETTE: 569 
(Stocks due soon) Cat X-7207 

A S 
COML 

THERE'S A STORE 
NEAR YOU! 

HEAD OFFICE AND MAIL ORDER CENTRE P. O. Box 321 NORTH RYDE2113, TEL(02) 
888 3200. TELEX ÁA20036. CABLES'DISKMIT SYDNEY. 

NSW Panamatta RO8 Melton St 
T55 Terrace Level 
613 Pastes Hwy 
ORlad 8 Adelaide Sts 
816 George Sl 
531 Pnlwater Rd 
147 Hume Hwy 
162 Paatic Hwy 
315 Mann St 
Ehlat 8th Or b Bathurst SI 
Lane Cove 8 Waterloo Rds 
George 8 Smth SIS 
'The Gateway' Shop lc 
Cnn Hgh & Henry Sts 
6 Badge St 
125 Yak SI 
Tamwa In Arc 8 Cable Ave 
173 Mallard Rd 
263 Kera St 

Any terms Altered are ie u 

AUBURN 64 065E 
BANKS/ SET 7074168 
BLAREMURST 546 7744 
B0N01JUNCC 311144E 
BROADWAY H11111 
BR00KVALE 93 0041 
CMULLNRA 642 5572 
GORE 1111.1 439 5311 
6051090 2S 0235 
1rvE11eo0I 600 soso 
NOR1M R90E 5e 3i65 
PARRAMATTA 619 7188 

PERRIIM 32 340 
SYDNEY 275041 
SYDNEY 2679111 
IAMWORIM 661961 
TIGRES MILL 61 1196 
WOLLONGONG 213100 

ACT 96 Gladstone SI %SMWiCK 
vlc 260 Sydney Rd coBURG 

Nepean Hwy 8 Ross Smith Ave IRANKSION 
205 Melbourne Rd GEELONG 
399 Lon50ak St MELBOURNE 
Bodge Rd 8 The Boulevarde RICMMOND 
Springvale 8 Oarldenoog /IDS 5PAIMGVALE 

our 293 Adeude St BRISBANE 
166 Logan Rd BU9ANOA 
Synge 8 Hammon Res CME9895105 
Bowen 8 Rulnven Sts TODw0OM0A 
Ingham Rd & Cowley St West EM TOWNSVILLE 

SA Wngm A Market Sts ADELAIDE 
Main S0utn8 Flagstaff Rds DARLINGTON 
Yarn North Rd 8 Darlington SI EN11500 

WA Wharf St 8 Albany Hwy CARRINGTON 
W Pam St 8 Robinson Ave PERIN 
Cetreway Are Hay SI PERIM 

EAS 25 Barrack St MOB/IRE 
Ake in Auckland. Naw 1a.1-1 Ra Sell.,, 1 i A,,rnl,. 6 N L 

Check non local store for store hours 
4 r.r o.. app tants through HFC F 'lance Terms not aye Ube by Mad Order 

10 4944 
341 4465 
761 9144 

71 6766 
671174 

421 1614 
542 0522 
779 9177 
391 6233 
359 129$ 

38 400 
72 6222 

112 1962 

2911971 
260 6051 
451 5666 

370 6344 

321 4357 
310800 

Software 
50 A great range of software is now 

available: Games, Educational 
.50 and Financial: all for theone low. 

$ low price! 

C' 

00 

SPEEDY PHONEJBANKCARD 
ORDER SERVICE 
Just phone your order and Bankcard 
details - it's so simple+ 

(02) 888 2105 
ORDER ONLY ON THIS NUMBER 
ENQUIRIES (02) 888 3200 

ALL ONE 
PRICE 

1250 

HEAD OFFICE AND MAIL ORDER CENTRE: P.O. Box 321, NORTH RYDE, NSW 2113. TEL. (02) 888 3200 
POST b PACKING CHARGES 

ORDER VALUE CHARGE ORDER VALUE CHARGE 
55 00-S9 99 S2 00 S50 00.599 99 $5 00 

S10 00.S24 99 53 00 5100 00 or more S6 50 
525.00-549 99 54 00 

Charon me kr ouods sent Or 000 en AUAra» any - not ae G9rseas 0 x044 height 

Dear Customers. 
Oude oheq the products we advertise are so popular they run out wahm a lew days, Or unfotseen 
cocumOlances 60961 hold up shipments so that advertised hoes are not n the stores by the lime 
the advert appears And very occasionally, an enot night slip through our checks and appear ro the 
adwry alter all we're human tool. Please dolt blame the store manager of staff they carrot 
solve a dock stoke on the other side of the world. or 6a an error that s appeared in pant 11 yo1 re 
about to drive across town to pa up an advertised fine why not play it sale and give the store a 
call lost lust in case 

Thank< Dick Smith and Staff 

x 

ASO l iCT 

,,;;,;;,;6y,:.,,.,,...: ............... . 

yv::........n::se;w:xv:::ca:::w:.::ee.v,:.v:v.-::x:.::w::n++wuw:^nw.:.x,onrms:::.:ar:,::' ......:.,w...,,..se.v,.,__r_v+:r.::::.v....lar._«: 



ALTRONICS ALTRONICS ' ALTRONICS - ALTRONICS 

lo 

GENERAL PURPOSE 
Suits small appliances, le. Turntables, Tape Decks, 
Shavers etc. Variable frequency adjustment 
enables speed control of turntables. works as a 

trickle charger when mains power Is available. 
EASY CONSTRUCTION * VALUE PLUS 

4 K6700 $55.00 

Kit upp 
For the Microbes 

Altronlcs' unique combination as Australia's leading kit supplier and also as distributor for the sensational Mlcrobee computer, allows us to 
present a range of unsurpassed quality kits suitable for use with the Microbee and other 280 based microcomputers. Rather than lust 
supply "a bag of bits", Altronlcs constructs the kits we sell and make improvements to ensure that you, the kit constructor have a 

professionally appearing, Correcly functioning unit. 

EPROM PROGRAMMER 
In JAN. '83) 

, 
`/ '8. . 

, 

K9668 $55.00 
Versatile, low cost and easy to build. Plugs 
Straight Into the mlcrobee I/O port. Suitable for 
2716, 2732, 2532, 2732A and 2764 Eproms. Burn 
your games programmes and eliminate cassette 
loading time. 
KIT FEATURES * Sockets for all other IC's a 1 x 

2716 supplied - get started straight away * Front 
Panel and Mains (SEC approved) transformer * 28 
pin and 16 pin wire wrap sockets to flush mount 
personality plugs (2 Includedi and ZIF socket (in- 
clUded) 4 D815 Plug * Complete to last nut and 
bolt. 

(See Review ETI AUGUST 1983) 

RADIOTELETYPE 
DECODER 

IETI APRIL '83) r 

1 

K9733 $19.50 
Display RTTY encoded messages on your Video 
Monitor. Receive up to date weather Information 
international News before the Papers, all sorts o 
Coded military Info. Simple circuit uses PLL tech- 
niques * Single PCB Construction * Kit Includes 
D815 Plug and backshell for connection to micro - 
bee * Shielded pretinned PCB. 

GO_ ANYWHERE 12-240V POWER 

Íi I2.R0 

These great inverter kits enable you 
to power 240V appliances from a 

12V DC power source. Tremendous 
for camping, fishing etc. Install Into 
your Car, Boat or Caravan. 

A fully regulated and overload protected design, 
featuring )(TAI locked frequency. Use to power 
hi -fl. TV sets, even electric drills for short time 
periods. 
MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES. 
ALTRONICS' KIT features * Gold plated edge con- 
nector and PCB huss * Low age rate XTAL * Sockets 
for all IC's *High Efficiency Transformer. 

K6750 (EA JUNE '82) ... $199.50 

($10 DELIVERY AUSTRALIA WIDE) 

TWO GREAT 40 WATT MODELS 

o 
FLUORESCENT LIGHTING 

Operates above the audible frequency range and 
Is capable of driving one 40 watt or two 20 watt 
fluorescent tubes to 150% of their normal 240V ef- 
ficiency. Install permanently into caravans. CON - 

MT! ROXIID KIT, INCLUDING ALL WINDING WIRE. 

K6505 $ 37.50 

MICROBEE 
LIGHT PEN 

IETI AUGUST 831 

IIIII,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1IIIIIIIIIIIIIIIIIIIIII1 

PROVIDES DIRECT PERSONAL 
CONTACT WITH YOUR BEE! 

IIIIIIIIIDIIIIIIIIIINIIIIII111111IIIIIIIIIIIIIIIIIIIIIIIIIIIII_IIIII 

K9649 $19.95 
AT LAST -a light pen for the Bee. This pen works in 
the low -resolution graphics mode and Connects 
directly to the I/O port. o Complete kit including 
0815 and backshell, 2m CORD ú Fully documented 
with software examples. 

PRESTIGEOUS NEW 
TOUCH LAMP DIMMER 
HALF THE COST OF COMMERCIAL UNITS 

z r 

. 

Great new kit from EA. (April '83). Based on new 
Selmens KSS76A Light Dimmer IC. 
instantly turn lamps on and off with Just a light 
touch on a wall panel, or provide mood lighting by 
touching the panel for a few seconds. 
The Altronlcs Kit is complete In every way, Includ- 
ing satin silver touch plates for that touch of class. 

K6320... (10UPS18.50)... $19.50 
REMOTE CONTROL FOR K6320 
This kit enables extra dimmer/switches to be 
installed In conjunction with the dimmer Kit. In- 
cludes satin sliver touch plate. 

K6321 ONLY $9.00 

" ELECTRONIC H 
FLUORO STARTER ' V 

(SEE EA OCT. 19821 

Z 

CC 

$4.95 Q 

Save a fortune on Fluoro Tubes. 
* Extends the life of your fluoro tubes 

by 1,000's of hours. 
* instant "ON" - no more flickering at 

switch on. 

K6300 (10UP$4.50) 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 83 



ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897 

I- THIS MONTHS KITS 

o 
I- 

Y 

o 
I - 
Y 

ETI-268 NICAD 
FLOAT CHARGER 

N 

ETI-649 LIGHT PEN FOR 
THE MICROBEE 

Another tor the 'Bee bugs! This 
simple, low-cost device just 
plugs into the parallel port and 
works on the lo -res graphics. 

look . 
6- 

.5 
,+u 

ETI-1512 
ELECTRIC FENCE 
TESTER 

ETI-336 DWELL METER 
IA 4 

Save money and tune-up your / 
own car. This simple to build 
project can be used on engines 
with 3-4-5-6-8 or 12 cylinders 
with the appropriate meter scale. 

ETI-1516 
MODEL ENGINE 
IGNITION SYSTEM 

2 

I i\ 

$9.00 ETI MARCH '83 $24.50 ETI FEB '83 $41.50 ETI JUNE '83 

Iv 

Yv wr ins \ 
m1}11:V. ETI-153 

, r 
.tV ! TEMP 

I:r 
U) 
H 

ETI-668 

PROBE . 

ETI-323 HEADLIGHT 
MICROBEE EPROM DELAY UNIT 
PROGRAMMER 

V) $47.50 ETI FEB'83 $19.95 ETI JUNE '83 $17.50 ETI MAY'83 

y U %2 POWER SUPPLY 

v 

ETI-162 30 V/1 A 

V) FULLY PROTECTED 
POWER SUPPLY 

$47.50 ETI DEC'83 

H 
Y - 

I 

d 
IA '/ //,r H [ 

ETI-164 ZENER TESTER 

$9.50 ETI MAY '83 

MP 

ETI-654 APPLE II 

ANALOGUE/DIGITAL 
INTERFACE 

$159.00 ETI MARCH '83 

ETI-334 AUTO TESTER 

$17.00 ETI JAN '83 

ETI-688 
BIPOLAR 
PROM 
PROGRAMMER 

1 
. ° 

$47.50 ETI JUNE '83 

ETI-335 PUSHBUTTON - 
PROGRAMMABLE 
WIPER CONTROLLER 

rrg 

$28.50 ETI MARCH '83 

163 

r, 

ETI-163 
LAB SUPPLY 

$149.00 ETI MAY '83 

ETI-1515 DRILL/BLENDER 
SPEED CONTROLLER 

$27.50 ETI APRIL '83 

ETI-461 GENERAL PURPOSE 
BALANCED 
INPUT PREAMP 

$20.00 ETI DEC '83 

ETI-733 
RADIOTELETYPE CONVERTER 
FOR THE MICROBEE 

$20.00 ETI APRIL'83 

tA 
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Communications NEWS 

NSW Wireless Institute Division 
enters a 'new era' 
at Amateur 
Radio House 
The NSW Division of the Wireless Institute of 
Australia celebrated the official opening of its 
new headquarters in Parramatta on May 28 after 
21 years at its well-known previous quarters at 
Crows Nest. 

The ópening was officiated 
by Mr Gary Punch, MP for 
Barton, standing in for the 
Minister for Communi- 
cátions, Mr Neil Duffy. Mr 
Punch delivered a brief eu- 
logy to the role of amateurs in 
the historical development of 
communications and the 
work of the WIA. 

Special guests attending were 
Mr Stan Dickson, Mayor of 

Parramatta, Mr John Milton, 
State Manager (NSW) from the 
Department of Communications 
and WIA Federal President, 
Bruce Bathols, VK3UV. 

Among invited guests were as 
many past Divisional Presidents 
as could be mustered, as well as 
past and present office bearers. 
The speech in reply was given by 
current Divisional President, 
Sue Brown, VK2BSB. Some 150 

New J RC commercial receiver - 

Applications in the maritime mobile, land mobile, 
aeronautical, point-to-point and monitoring services are 
predicted for JRC's new NRD-95 commercial receiver. 

All the local frequencies in the 
receiver are supplied from the 
fine -step synthesizer, phase 
locked with a highly stabilised 
reference crystal oscillator of 10 
MHz. Any receiving frequency 
from 90 KHz to 29.9 MHz is 
designated and displayed in 10 
Hz steps. 

A fine -step clarifier control 
with digital readout enables the 
operator to tune the receiving 
frequency in 1 Hz steps. 

The receiver features tunable 

input filters, which suppress 
intermodulation effects and pro- 
vide high effective sensitivity in 
the crowded HF communi- 
cations bands. 

The microprocessor incorpor- 
ated into the unit allows flexibil- 
ity of operation, such as remote 
control, internal preset channels 
and pass -band shift. 

For further information, con- 
tact Vicom International, 57 
City Road, South Melbourne 
Vic, 3205. (03)62-6931. 

members, wives and friends at- 
tended. 

The whole event was ̀ covered' 
on amateur television (in living 
colour), broadcast live on 
426MHz courtesy of Dick 
Norman VK2BDN and Geoff 
Campbell VK2ZQC. 

Amateur Radio House is 

located at 109 Wigram St, 
Parramatta NSW 2150 (P.O. 
Box 1066). It consists of two 
stories and includes a spacious 
library reading room, an activi- 
ties room, offices, storage and the 
station of VK2BWI. The Div- 
ision's main transmitting facili- 
ties are located at Dural. 

High -spec coaxial relay switch 
Toyo Tsusho's new coaxial relay switch, the CX-520-D, is 
a high -specification switch for use with antenna feedline 
systems up to frequencies of 2500 MHz. 

The CX-250-D will handle 1 

kW up to 30 MHz and 300Wup 
to 1000 MHz. The magnetic 
switch is operated by low -voltage 
DC (12 V nominal) and draws 
only 160 mA at 12 dc. Switching 
time is less than 20 mc. 

The unit features low insertion 
loss, better than 50 dB isolation 
at 1000 MHz, and has a circuit 

impedance of 50 ohms. 
Its dimensions are 53 mm 

wide, 53 mm deep and 50 mm 
high, and the weight is 200 g. The 
operational temperature range is 
-50°C to +70°C. 

For further detai Is, contact the 
importer, Imark, 167 Roden 
Street, West Melbourne Vic. 
3003. (03)329-5433. 
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AEA's South 
Australian agent 
Melbourne -based Antenna 
Engineering Australia has 
named Titan Electronics 
as the distributor of AEA 
(products in South 
Australia. 

The full range of the AEA 
antennas and clamps will be 
carried by Titan Electronics, 
which is located at 170 Magill 
Road, Norwood SA 5067. 
(08)42-4955. 

High -power 
30 MHz 
transistor 
Motorola's range of RF 
components has been 
boosted with the addition 
of the MRF448, a 250 W 
NPN transistor which is 
believed to be the highest 
power device available at 
this frequency. 

Intended for operation in the 
30 MHz band with a 50 V 
supply, the MRF448 features 14 
dB(typ) of gain, 65% efficiency 
and intermodulation distortion 
of 33 dB(typ). 

The MTF448 is designed pri- 
marily for high -voltage appli- 
cations in linear amplifiers, and 
is suitable for marine and base - 
station equipment. 

For more information, con- 
tact Motorola Semiconductor 
Products, 250 Pacific High- 
way, Crow's Nest NSW 2065. 
(02)438-1955. 

Marine VHF.for under $400 
At $399, the new Dick Smith VHF marine transceiver is 
claimed to be the lowest priced small -ships VHF 
transceiver available in Australia. 

Designated Model D-1401, the 
transceiver is of all solid-state 
design, and has been endorsed by 
the Overseas Telecommuni- 
cations Commission (OTC) to be 
used with its new Sealink service, 
which is linked to the normal 
telephone network. 

The unit has all 55 inter- 
national VHF marine channels 
fitted in the 156 to 163 MHz 
marine band. 

It is supplied with mounting 
brackets, microphone, power 
cable and full instructions. 

41/Z digits. 
in hand, takes less out of pocket. 

"13 The 135 features: 
...to 

--_-_---- ziO7 
SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
VIC. 2 JACKS RD.. SOUTH OAKLEIGH. 3167 

PHONE (031 579 3622 TELEX AA 32742 
N.S.W. OFFICE 2, 35.37 HUME ST.. CROWS NEST, 2065 

PHONE 102) 435015 TELEX. AA 22978 
S.A. 31 HALSEY RO., ELIZABETH EAST. 5112 

PHONE 1081 255 6575 TELEX AA 88125 

KEITH LEY 

4# -digit resolution, 0.05% DCV accuracy 
Five functions 

Easy to read, 0.6" LCD 
100 -hour life from an alkaline battery 
Annunciator warns user when 10% of 

battery life remains 
Reliable rotary switches clearly display range 

and function 
Fully protected from overload: 

1000V max DCV 
1000V peak ACV 
300V max Ohms 

l0A current range 
ACV bandwidth to 20kHz 

Bankcard welcome 
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BOOKS! BOOKS! 

CP/M PRIMER 
If you are a hnabme microcomputer user wanting to 
increase yar techmca knowledge oe veteran who wants 
to explore switching to the CP/M operating system, thin 
book can help ya find the answers. It's the Doty complete 
one stop source a. arable on CP/M - the vent popular 
aerating system for 8080. 8085. and Z80 based micro. 
computers. Includes a complete list of CP/M compatible 
software, tool 96 pages, 105e 11, soft 
Cat 8505564 

ONLY $24.95 
524.95 

THE S-100 AND OTHER 
MICRO BUSES 

2nd 10111011 

Pater system ipanaon it e 
compete undentndng of 
Pie Ws system Ihr.gh 

cons. whin the purer 
pane with peripheral. 

This book provides ya mat 
ken, a general 

1 

discussion of 
bin system, and en exam. 
inauon each of the 21 
most ocular base. Addi. 
tonal Information a green 
which will help ya Inter. 

face one type of bat t` 
other. 208 P.O.,. 5% 

BY:, soft 
Cat. 950566 515.95 

GREAT 
VALUE 
$15.95 

APPLE INTERFACING 
Apple interlacing helps ya to understand the important 
task of successfully interfacing your Apple compute to a 
asiery of electronic testis. Using this book, ya will be 
able to perform useful expenmenb which will provide a 

much clearer understanding of the fundamental of c 

punt interfacing and computer electronic, You will be 
bath able understand Interactions between computer 
hardware and software to that ya can effectively cow 

heist with your Apple computes. 208 pages, 5% B% 
soft. 
Cat 1350568 515.95 

A BARGAIN AT $15.95 

EXPERIMENTS IN 
ARTIFICIAL 

INTELLIGENCE FOR 
SMALL COMPUTERS 

Conducts in deg Ind seising experiments in are 
Baal intelligence th this book, s all computer with 
extended BASIC, and some knowledge of die BASIC 
language. The author lint intro .a. ya to rtifpaal 
im lime -thechi1 of dnls to Fart m 
boned normally associated with hum. intelligence, 
such se game prying, problem solving, reasoning, tree. 
Miry, and verbal commumn c,ons. Then pane playing 
pnglams, with a checkerepinng gene as the mein topic 
ase sphered. 112 pages, 554 614, soft 
Qt 650512 512.95 

ONLY $12.95 
TRS-80 INTERFACING 

BOOK 1 

W foe urn who here forty good ondentanding of 
Level II BASIC. Author John Titus introduces you to the 
venous I/O signals used by the TRS-80 and explains how 
these signals can he used in number of in eeeeeeng and 
practleal amuse. Numeric hands.. experiment. ate 
included. 192 One, 5%x 011, soft 
Cat 850572 515.95 

BOOK 1 $15.95 

TRS-80 INTERFACING 
BOOK 2 

Provides ya with number of practica and useful wan to 
guars yar knowledge horn Book 1, Applications Include 
how to snaring voltage and current signals used In a vadeb 
of control separations, measureeations, how measure unknown rage la, 
how to drive high marmot and high voltage load., and many 
more. Complete software programs are included. 256 pages 
5'4 8%. soft 
Cat. 650674 516.95 

BOOK 2 $16.95 

WE STOCK 
OTHER 
BOOKS 

PET INTERFACING 
Demonstrates haw you can bald numeral enterlacingl 
dnaces for your PET hardware. BASIC language programs ared throughout the book, so ya should he lamiiar 
with the powerful prog,rnmrng language. The Commodore 
PET mertltUmputer has several special purpose interface 
connectors that e the job of interfacing the computer 
es "real world" hardware Also inlude a discussion of 
the microprocessoi s internal archhacura and genera 
soltwar/hardware interlacing. 264 pages, 5% 851, 
soft 
Cat. BS0576 525.95 

INTERFACE FOR $25.95 

Z-80 MICROCOMPUTER 
HANDBOOK 

Designed to acquaint ya with the herdwm of the 2.80 
and to discuss to impresses software aspects of thh "oem. 
pate, On a chip". A number of chapter, We devoted to the 
use of machine and asmbly language. Also included is a 
d 

w 
discussion of many dshnnt microcomputers built around 
Pr 0 80. Including the popular TR5-80. 304 Pages. 5% x 
8%, soft. 
Cat. 850594 516.95 
Also available: 2.80 MICROCOMPUTER DESIGN 
PROJECTS. 208 page. 
Cas, 850596 523.95 

We have dozens of other 
books in stock - call in 
and have a browse - 
magazines also!! 

PROGRAMMING AND 
INTERFACING THE 6502 

WITH EXPERIMENTS 

Excellent starting point for 
6502 bard microcomputer 

d hetrens eh» 
much may not have 

assembly lnpsuge and proi 
gramming or levelmurri 
beano Repentance. Indude+ 
experiments and example of 
simple I/O technique, in- 
sane.... and chip level JN 

Wore. 
can to 

n 
n 

forced a low cat 
KIM, SVM, or AIM system. 
Helps you unantend aI 
6502 based computer systems 
416 pages. 5% 851, soft. 
Cat. 650580 525.95 
Also salable: 6502 SOFT- 
WARE DESIGN 
Cat 8S0578 517.951 

PROGRAMMING 
8 INTERFACING 

THE 6502, 
tm%tl n 

1 

14._ 
16 ̀ BIT 

MICROPROCESSORS 
Carefully steps ya through the compel. pincsas nl 
programming and designing with the new and powerful 
16-bt ~onproeuon, The mhos advantages and die. 
adynteges of three stateol.thOart desires are discussed 
and ~moral benchmarks am provided to help ya in yar 
comparison of the chips. The book begins with a sample, 

design and eo ruction, end then tabs an fin -depth look 
et each of then oat popular 16 at microprocessors on the 
market todey, including the 68000, 8086, 28001/2, 9900 
and 14516000. 352 pqn, 5% 8%, toll. 
Cat. 850588 524.95 

16 -BITS FOR $24.95 

USING THE 6800 
MICROPROCESSOR 

MICRO SSpR 

üsao . 

No special background i 

Idol use 
hennas , needed 

thi book 
the ceonwhich 

steps 
y through concept... a 

nhguraboo, writing, and 
running of a satiety of pro- 
grams that demomts. the 
prac50d applicamitn Of the 
Powerful 6800 i mproees 

q 
internal . erftiitecnu re. efficient 
instruction set, and ~hash. 
sated ored suppt uiU 

end. 176 pages, 5% 
6'A, sot. 
Get 650584 514.95 t 

GREAT 
VALUE 
$14.95 

8085A 
C°°« C5/`sir` 

8085A COOKBOOK 
A deign{ayoutsen guide to 

:l ...toeing a number of caw 
Webb operational. low cost 
microcomputers around the 
085Á microprocessor. In. 

Pad. a discussion of al 
support hardware and 8085A 
family chipscorn eae., A 
tremendous mo 1 soft. 
were is candy a lase for 
or on these seems. Almost 

y 
c Warn to demon 

cr 
ore 

850 based m 
purer with the 6065A Cook. 
book 352 toes, 551 e 8%, 
soft 
Cat 650592 524.95 

ONLY 
$ 24.95 

SON OF CHEAP VIDEO 
That sequel to The Cheap Video Cookbook provide e 

mplete video display sateen which you can build for as C 

the a, 57. Likevn 
sateense, 

transparency dipin can be created 
foe under 51 by tieing a rodeo orate baled "The Snuff. 
lei' which le completely derr,bed in chapter 2. This book 
make cheap video even cheaper. 224 pages. 5X e%, soft 
Cat. 650604 515.95 

So 

Cheap 
Video 

REGULATED POWER 
SUPPLIES 

(3rd Ed,tionl 
Or newest most comps 

he nee discussion 1 internal 
...lecture and operation of 
the inld s tee moles I 

ThoeaoltlY epleins 
when reguleted supplies 1 

ceded and how to r. 1 

Pate them into ye design 
pmjecb. Disaoe modem, 
tracheal orontey including .. 
linear and switching oraún %-j 
and late ICs. A Miraf t saw, - 
for any technician Or stoner 
Involved el seniong or design 
Cat peat 5X B%, soft 
424 850526o.,.5 577.95 { 

GREAT 
VALUE 
$27.95 

RF CIRCUIT 
DESIGN 

A user onented teat with practical approach to the deign 
et RE amplifiers, impedance matching networks, and filters 
Can be used in cookbook lnhion as catalogue o1 useful 
circuits with component value, Uolites m mum of 
complex meth. A valuable bridge between the classroom 
and "mal world" atphcation, and an excellent reference 

Ind.. 352 paws, 5% a 8%, soft. 
Cat BS0530 827.95 

DESIGN OF PHASE - 
LOCKED LOOP CIRCUITS 

WITH EXPERIMENTS 
An exultant introduction to 
the theory, depgi and imple- 
mentation pl phase locked 
loop circuits using a rh 

TO. and CMOS devices ces. Use 
tul sell.study course for the 
eatmmenter and for inclusion 
in college courses on control 

CHEAP nttem,q.lmearbc..lntl,de, 
manufacturers data sheets 

AT ONLY 
$15.95 wide range of laboratory l, 

tepe experiment. 256 pages 
5% 8'h, so/t. 
Cat 050534 515.95 

1\ 

THE CHEAP VIDEO 
COOKBOOK 

Complete discussion of new, low cost way to get words, 
picture, and opcode at of your computer and onto any 
ordinary TV let Don Lancaster adme st easy.lo-Wdd 
seven IC circuit which you can Wad lot less than 520. 
This o onit can be software controlled to provide any 
alphwornede graphic. format increl.,ng high reld 

n 1256 7561 and la, colour mode. 256 page,, 
5'd 851, soft 
Cat. 850510 511.95 

ACTIVEILTE 

v031° 
R`ortr B 

Recordn9 
Techniques 

_ y 
V¡ 

6 

A ores -heel, easyto.red do.1 
cu of the types. typ 
and ho uses of store fillets. 
Learn how to construct fit. 
fen of el noes including. 
ht. low-pass, and band -1 

oeu hewing Bessel, Chebyspe 
i' a Butterworth 

Easy to under. 
etend - no advanced math 
0, obscure theory Is urd.. 
Active Falter Cookbook c 

be used as en introduction 
to active filler circuit, or as a 

nlerena [rook for analysis 
and synthesis technique fo, 
actin Biter tpeaalisb. 240 
page.. 55is x 8'4. loft 
Cat. 650519 

MODERN 
RECORDING 
TECHNIQUES 

ONLY 
$18.95 

Explains the equipment. controls, and techniques 
found in the modem recording studio and how to 
use them creatively as well as properly to produce 
a desired result Numerous photographs, diagrams 
and charts. 368 pages, 5%x 8%. soft 
Cat 85-0546 518.95 

VALUE AT 
$15.95 

and descnbes the 
YeD1 

3 

beadboard,ng ads the 

4 nian 

ELECTRONIC MUSIC 311/ 

CIRCUITS 

OF 

PHASE -LOCKED LGOCKED 

LOOP Cºa,CUITS, 
War 

Written for compute and electronics hobbynu with n 
Thest in well musicians and studio engineers. 
author rlescnbes how to bead a custom electronic 

music synthesiser, alines numerous other ci ,colt designs 
se, and then no ya how to modify them to advise Pant. 

alas responses. Many of the mans can be used as special 
eneen boxn for gusten and Other musical instruments. 

ges. Approimatdy 288 Pa 5% 814, soft s 

Cat 850528 525.95 

HANDBOOK Or ELECTRONIC 

Electronic TABLES 
Tablee & g A N D 

Formulas FORMULAS 
Sib eater 

VALUE 
AT 
$17.95 

A complete reference book that quickly puts at 
your fingertips the laws and formulas so important 
to all branches of electronics. Provides you with 
the hard1t0 remember constants as well as standards 
that have been established by industry and govern- 
ment Also covers symbols and codes. desipl data, 
and math tables and formulas 288 pages, 511 
8%, hard. 
Cat 85-0550 517.95 

TV ANTENNAS AND SIGNAL 
DISTRIBUTION SYSTEMS 

An aid in selection and installation of TV antennas 
and signal distribution systems, and how to imp 
lenient these systems for high quality TV recep 
Lion. Includes valuable performance dala based on 
actual measurements made by the auth01, M.J. 
Salsatl 256 pages. 5115 816, Solt 
Cat 850542 513.95 

SEE OUR OTHER ADS IN 
THIS MAGAZINE FOR 
STORE ADDRESSES AND 
PHONE NUMBERS 



3002 
capacitance 
meter 
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CAPACITANCE METER 

c"a1/4 spEcrAtnEó 
-ORPORAnqy 
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Global's New 3002 Autoranging 
Capacitance Meter combines the 
precision, range and flexibility of 
benchtop models with the convenience 
and operating efficiency of a hand held 
portable unit. This Autoranging Digital 
LCD display Capacitance Meter provides 
direct readings of capacitance from 1 pF 
to 19,990 tiF. Eight automatically Selected 
ranges provide accurate measurements 
of capacitance without manual Switching. 
Designed with dual threshold detectors, 
the 3002 is accurate to 0.2% t 1pF t 1 

Count in the 1 pF to 199.9 pF range and 
1.0% t 1 count in the 200 pF to 19.99 mF 

range. 
The dual threshold measurement 

technique eliminates reading errors due 
to dielectric absorption. By using DC 
charging Characteristics to determine true 
Capacitance the 3002 can determine 
capacitance in cable, Switches and other 
electric components and hardware in 
addition to capacitors and capacitor 
networks. 

The 3002 Autoranging Capacitance 
Meter was specifically designed for 
portability and flexibility. Its compact. 
lightweight, trimGne design is comfortable 
to hold and use. The 3002 front panel 
contains: power on/off and zero 
calibration thumbwheet controls and 
banana jack inputs as well as special low 
insertion force lacks. Low power 
consumption (max 75mA) assures long 
battery life (16 hours continuous 
operation). 

The 3002 operates on six AA nicad or 
alkaline batteries or may be powered by 
an optional AC adaptericharger. A flip -up 
leg allows you to view the LCD display 
and operate controls easily while the unit 
as on a work bench. 

In the lab or in the field - the 3002 
Autoranging Capacitance Meter will give 
you portability, convenience and 
precision. 

For information about the extensive 
range of Global and Other test 
instruments, contact VICOM 
INTERNATIONAL PTY LTD, 57 City 
Road, South Melbourne, Vic., 3205 
(Phone: 62 6931) or at 6th Floor, Eagle 
House, 118 Mllsons Point, N.S.W., 2061 
(Phone: 436 2766). 

1 SAWTRON 
KG103 
SERIES 
VHF & UHF HANDY 
TRANSCEIVERS 

THE SAWTRON KG 103 
SERIES FEATURES:- 

THE LATEST THICK FILM HYBRID 
I.C. TECHNOLOGY. 
MODULAR CONSTRUCTION 
TECHNIQUES. 
EXCELLENT SENSITIVITY, 
SELECTIVITY AND BLOCKING. 
RUGGED CONSTRUCTION. 

IF PERFORMANCE AT A 

REALISTIC PRICE. 

;y . 

v 

0 

i 

M A 
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to 
167 RODEN STREET, 
WEST MELBOURNE. 
VIC. 3003 
PHONE (03) 329 5433. 
TELEX AA37753 

®AUSTRALIAN 
BROADCASTING CORPORATION 

The A.B.C. is an equal opportunity 
employer. 

BROADCAST 
ENGINEERING 

OFFICER 
DARWIN 

To maintain and operate radio and 
television equipment; provide technical 
advice, guidance and direction for un- 
foreseen problems on program 
changes; assist in training staff. 
Applicants must have the NSW Elec- 
tronics and Communications Certificate 
and the Television Operator's Certificate 
of Proficiency or their equivalent with 
experience in the maintenance of elec- 
tronic equipment; a knowledge of radio/ 
television operational systems; a license 
to drive heavy vehicles is desirable. 
SALARY: $19,110-$21,260 p.a. + dis- 
trict and tax zone free allowance and 
annual air fare reimbursement to capital 
city of home state. Subsidised housing 
may be available. 
Applications to Employment Officer 
(WS), ABC, G.P.O. Box 9994, Sydney, 
2001. Mark envelope "Application - 
Confidential" and include details of 
qualifications and experience, telephone 
number and copies of two recent 
testimonials or the names of two ref- 
erees. Applications close Monday, 15th 
August, 1983. 48517 

PROFIT 
FROM VOUR 

HOBBY 
Write programs for 

the neCÓLÓUR SMITH 

COMPUTER 

The incredible new Dick Smith VZ 
200 Computer looks like becoming 
the personal computer success 
story of the 80's. 
With many thousands of these $199 
units already in Australian homes, 
demand for additional software 
programs is growing at an alarming 
rate. Here is an outstanding opp- 
ortunity for enterprising computer 
buffs to earn extra money in your 
spare time and gain recognition by 
writing programs for the VZ-200. 

Contact Cary Laué 
DICK SMITH ELECTRONICS 
PO Box 321, North Ryde, 
NSW, 2113 
Telephone: (02)888 3200 
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Measuring receiver 
performance by the SI NAD 

method 
By far the best way to measure receiver performance, especially 
during alignment, is to employ the "signal plus noise and 
distortion", or SINAD, technique. This article explains the 
technique and the pitfalls of 'traditional' methods and introduces 

a newly available instrument to speed the task. 

THERE SEEMS TO BE a general lack of 
appreciation, even carrying through to 
some at the engineering levels, about the 
importance of receiver sensitivity degra- 
dation in total communications system 
performance. A lot of it is caused by the 
fact that receiver sensitivity is specified in 
microvolts across a given input resistance, 
while transmitter power is given in watts. 

Few service technicians would let a 30 W 
transceiver out of the shop that only 
delivered 15 W output. At the same time, 
many would not consider the sensitivity 
unduly low if it measured 0.5 microvolts in 
a set rated at 0.35 microvolts. Bringing the 
transmitter back to specifications is likely 
to require replacement of an expensive 
power transistor, but bringing the receiver 
back to specifications will usually require 
nothing more than a little alignment 
correction. 

The typical land -mobile repairman will 
always measure transmitter power output 
before a radio leaves the workshop - and 
managers insist on pretty good accuracy in 
their RF power meters. Receiver sensi- 
tivity measurement, however, is often 
merely estimated by ear. 

Time and money are part of the reason 
for this neglect. Sensitivity measurements 
take time and commercial organisations 
are facing increasing crises in hiring 
enough skilled technicians to keep up their 
business. Even those operated by a govern- 
ment entity, or a large company doing their 
own communications maintenance - are 
seeing the pinch. But the number of radios 

FM SIGNAL GENERATOR 
+/-3 kHz PEAK 
MODULATION DEVIATION 
1 kHz MODULATING TONE 

Peter D. Williams 
Vicom International 

to maintain continues to increase faster 
than the number of technicians required to 
support them. 

SINAD - the most meaningful 
It is pretty well acknowledged that the 
SINAD method is the most meaningful one 
for measuring FM receiver performance. It 
has the basic requirements of any good 
performance measurement: (1) it is re- 
peatable; (2) it is quite insensitive to 
variations in technique by those making 
the measurement; and (3) the measure- 
ment relates directly to the actual, practi- 
cal performance of the receiver. 

The SINAD measurement is generally 
accepted by industry. Sensitivity require- 
ments as stated in Department of Com- 
munication specifications gives SINAD as 
the way of stating useful sensitivity. You 
seldom see the old 20 dB quieting methods 
in manufacturer's specifications any more, 
except as back-up to the universally stated 
"12 dB SINAD". 

Let's review the procedure for making a 
20 dB quieting measurement on a receiver. 
The receiver squelch is set "open", and an 
ac voltmeter is connected to the speaker 
terminals to read the level of "thermal" 
noise delivered by the receiver. The volume 
control is set to obtain a handy reference 
level on the ac voltmeter (usually 0 dB). An 
unmodulated (CW) signal on the channel 
frequency is then introduced at the re- 
ceiver input and increased in level until the 
noise output at the loudspeaker drops to 

RECEIVER 

ANTENNA 
INPUT 

Figure 1. The 'standard' setup for measuring SINAD performance of a receiver. 

one -tenth (20 dB) of its previous level. 
The trouble with this method is that it 

only measures the ability of the receiver to 
receive a CW signal. A receiver must 
receive voice -modulated signals if it is to be 
useful in land -mobile applications. In 
order to receive a modulated signal, the 
receiver must have an adequately flat 
bandwidth to properly receive the compon- 
ents of the modulated signal. 

Poor design, component aging or failure, 
or improper alignment can result in a 
peaked response that admits the CW signal 
nicely but will not permit effective recep- 
tion of the modulated signals. A signal with 
a peaked response may seem exceptionally 
good when measured by the 20 dB quieting 
method. 

The SINAD method, on the other hand, 
provides an unambiguous measure of the 
ability of a receiver to receive a modulated 
signal. Unfortunately, this method has the 
reputation for being a pretty time- 
consuming procedure. 

The SINAD method 

To measure sensitivity by the SINAD 
method, a signal generator is connected to 
the receiver antenna terminals and set 
exactly on the channel frequency. (See 
Figure 1). The generator signal is modu- 
lated by a 1000 Hz tone, and the peak 
modulation deviation is set at 3 kHz (for 
receivers used in systems with 5 kHz 
deviation). The receiver volume control is 
adjusted to deliver the receiver's rated 

AUDIO 

DISTORTION METER Set 

lJ 

AI> 

OUTPUT Read 

o o o 
LEVEL FRED NULL 
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audio output power, and the distortion 
meter is connected to the audio output 
terminals. The distortion meter reference 
level control is set and the meter is then 
switched to read distortion. The frequency 
and null adjustments on the meter are 
adjusted to null out the 1000 Hz tone. The 
signal -generator attenuator is then ad- 
justed to obtain a distortion meter reading 
of 25% (corresponding to 12 dB). The 
microvolts reading on the signal -generator 
attenuator is then the "12 dB SINAD 
sensitivity" of the receiver. 

The basis of this procedure is the 
following: The distortion meter is being 
used as an audio voltmeter. When the 
reference level control is being set, the 
voltmeter is reading all of the components 
of the audio output of the receiver. 

This audio output consists of: (a) the 
1000 Hz tone (corresponding to the wanted 
speech intelligence signal to be received in 
actual operation); (b) harmonics of the 
1000 Hz tone (distortion); and (c) noise - 
the thermal noise you hear when a weak 
signal is being received. 

When the distortion meter is switched to 
the "distortion" position, a null circuit 
filters out the 1000 Hz tone, leaving the 
distortion products and the noise. The 
meter is usually calibrated in per cent (%). 

When a distortion meter is used as above 
in a SINAD measurement, it is giving the 
answer to the following equation: 

Meter reading (') (noise and distortion) X 100 

(signal + noise and distortion) 

Distortion meters are usually calibrated 
in per cent distortion, but SINAD 
measurements are customarily stated in 
decibels. A 25% reading corresponds to 
12 dB, and a 10% reading corresponds to 
20 dB. The 12 dB SINAD sensitivity is 
almost universally used. This 12 dB level is 
especially appropriate for land -mobile re - 
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ceivers because incoming signals become 
usefully understandable at levels above 
about 12 dB SINAD. That is, 12 dB 
SINAD represents a minimum for an 
intelligible signal. 

As you can see, SINAD measurement 
can be time-consuming. Most workshops 
that use SINAD measurement don't worry 
about adjusting the receiver to its rated 
audio output. This is a justifiable shortcut, 
because the audio distortion in any decent 
audio system will make a minor change in 
the measurement. Even with this time 
saving, however, there is still a lot of knob 
twiddling to do. One problem is that the 
total output of the receiver may vary 
somewhat at low signal levels, making it 
necessary to check or reset the reference 
level control several times during a 

measurement. 

Knob twiddling removed 
An instrument is now available which 
removes the knob twiddling and has a 
meter reading directly in SINAD. A very 
stable active notch filter preset at 1 kHz 
(by EIA definition, the SINAD test fre- 
quency) is internally provided to eliminate 
frequency and .null controls. A tight AGC 
circuit permits the instrument to operate 
over an input voltage range of from 30 
millivolts RMS to over 4 V RMS while 
maintaining a constant reference level, 
thus eliminating the level set control and 
reference -distortion switch. This leaves an 
on -off switch as the only control on the 
panel. The unit draws less than 5 W and 
can be left on indefinitely. To measure 
SINAD with this instrument, all you have 
to do is connect it to the receiver 
loudspeaker leads and feed a measured, 
1 kHz modulated signal into the receiver 
front end. 

The 'SINADDER', as it is called, is made 
by the Helper Instrument Co. and proves 
to be just as much of a time saver as 

expected. Figure 2 shows the procedure for 
measuring 12 dB SINAD sensitivity using 
the instrument. Assuming a 3.2 ohm loud- 
speaker, the meter will read correctly from 
a receiver output level of a quarter of a 

milliwatt to over five watts. That is plenty 
of range when you consider that the lower 
level would be hard to hear and the higher 
level would probably drive everybody out! 

As an alignment aid 

Although the instrument was designed to 
measure SINAD sensitivity, it is also a 

tremendous alignment aid. It is this use 
that should make it popular in a lot of 
service shops. Typical alignment pro- 
cedures for FM receivers consist of dc 
metering at specified meter points. Usually 
a weak signal is injected and the alignment 
adjustments are made to maximize the 
meter readings. Alignment "by -the -meter" 
as most technicians know, is not always the 
optimum alignment. 

These by -the -meter procedures give the 
alignment for maximum gain of the various 
stages, but this is not necessarily the 
alignment for optimum signal-to-noise 
performance. It is often possible to im- 
prove on a by -the -meter alignment by 
touching up a few of the adjustments in the 
front end for optimum signal-to-noise. 

Although a few of the old hands can get 
good results doing this touchup by ear, the 
SINADDER makes the touch-up pro- 
cedure really practical - and fast! By 
retuning for optimum SINAD, it is almost 
always possible to squeeze a decibel or so 
extra sensitivity out of a receiver, and a 
3 -to -5 dB improvement is not at all un- 
usual. 

The automatic reference level control 
circuits in the SINADDER make the 
"alignment for best SINAD" procedure 
possible. After the receiver is roughly 
aligned by the usual methods, the signal 
generator is set to provide a 1 kHz 
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Figure 2. Using the 'Sinadder 3'. Note that there are no adjustments to make on the Sinadder, hence 'knob twiddling' is removed. 

modulated signal of the correct deviation 
and the alignment adjustments are 
touched up to obtain minimum deflection 
on the SINADDER meter. 

As the procedure progresses, the signal 
generator is backed off to keep the SINAD 
reading at about 12 dB. This procedure 
avoids the peaked response that often 
occurs in the ordinary meter -tuning 
methods. It results in a better bandpass 
alignment of overcoupled circuits and 
crystal filters than is obtained with the 
ordinary limiter -meter procedures. 

"Needle nose" aligning 

One of the recurring problems in con- 
nection with receiver alignment concerns 
the occasional receiver that ends up with a 
"needle nose" bandpass. This can be 
caused by faulty receiver design, or by 
aging of bypass components, or a host of 
other reasons. Although it would be best to 
get truly to the bottom of the problem, the 
pressure of time often makes it necessary 
to get on the next job, and it is usually 
possible to arrive at an alignment adjust- 
ment that results in normal performance. 

If the alignment of one of those "needle 
nose" jobs is touched up for optimum 
SINAD, normal performance can often be 
achieved. This procedure is aided if the 
modulation deviation on the signal gener- 
ator is set at about 5 kHz instead of the 
3 kHz that would be used for a SINAD 
measurement. 

Modern receivers are making increasing 
use of quartz crystal filters. Sometimes 
these have tuning or matching adjustments 
associated with them. In general, they 
cannot be tuned by the usual adjustment 
for maximum limiter current. Some manu- 
facturers specify a procedure that requires 
a sweep generator and a 'scope'. It takes 
quite a bit of time just to set up everything 
for the sweep alignment. It is possible to 
arrive at proper alignment of these crystal 
filters with the SINADDER. 

Set the signal generator for 5 kHz 
modulation deviation, reduce the signal 
generator output until the SINAD indi- 
cation is about 12 dB, then adjust the 
tuning controls for minimum deflection on 
the SINADDER meter. The resulting 
alignment is superior to the one obtained 
by the sweep method. This is because the 
sweep method arrives at ,the adjustment 
for a flat amplitude characteristic in the 
passband, whereas the SINADDER ad- 
justment leads one to the most linear phase 
characteristic - which is more important 
to the FM detector. 

Frequently, a technician is confronted 
with a receiver that needs alignment and 

' the radio is a model with which he is 
unfamiliar, and the instruction manual is 
not on hand. Alignment then becomes a 

pretty tricky proposition. Using the con- 
ventional limiter -metering approach, it's 
easy to go astray because you are never 
sure whether you are twisting an adjust- 
ment that is located after the test point you 

are observing, or whether some intervening 
limiter is masking the effect of the tuning. 

The whole thing is a lot less tricky when 
you align the receiver for optimum SINAD. 
You know where the antenna input and the 
loudspeaker terminals are, so you can't 
make the metering mistake mentioned 
above. If you are trying to do one of these 
"blindfold" alignment jobs, you should 
proceed carefully and not make any radical 
changes in any of the adjustments. The 
main pitfall to avoid is one of those 
oscillator circuits which tune with a "cliff" 
on one side, and won't start when peaked 
up to the maximum. Otherwise you can 
usually obtain a pretty good alignment 
without the book. 

AM and SINAD 
One final note: if you have been thinking 
about using the SINAD method of sensi- 
tivity measurement for those AM receivers 
in your shop, you're right; it is just as 
meaningful as with FM. The 10 dB SINAD 
sensitivity of a decent receiver is 
surprisingly close to the 10 dB signal -plus - 
noise -to -noise specification often seen with 
AM receivers. You can also use the 
"alignment by SINAD" method to get the 
last bit of sensitivity out of the AM 
receiver. Any touch-up of the IF tuning 
probably won't gain much, but the front- 
end touch-up will usually show a worth- 
while improvement. 

THE SINNADER 3-A BRIEF REVIEW 

Roger Harrison 
I couldn't resist the opportunity to get hold of a Sinadder and try it 
for myself. Having done quite a few SINAD receiver measurements 
over the years with the 'usual' collection of gear - RF signal 
generator, audio oscillator and noise -and -distortion meter, I just 
had to see if this unit would deliver what it promised. 

The Sinnader 3 comprises a 1 kHz precision oscillator, an ac 
voltmeter and a SINAD measuring circuit. The latter consists of a 
gain -controlled amplifier, which maintains a constant average 
output level for inputs ranging between 10 mV and 10 V RMS, 
followed by a 1 kHz notch filter and a precision rectifier driving a 
calibrated meter. A loudspeaker amp. stage is also included. 

The ac voltmeter section consists of an input attenuator followed 
by a x100 amplifier stage driving the precision rectifier and 
calibrated meter. 

The 1 kHz oscillator employs a low -distortion three -stage phase - 
shift circuit followed by an amplifier/buffer stage. 

A voltage -regulated mains power supply is provided but the unit 
can be powered from an external 12 V(nom) source. 

Three interlocked pushbutton switches on the front panel select 
the function. The 1 kHz oscillator output is brought out to a BNC 
socket oh the front panel. Both the oscillator output level and the 
internal speaker level can be adjusted by front panel controls. 

The input lead comes through the rear apron, via a clamp 
grommet, and consists of a shielded cable about one meter long 
with alligator clips on the end. The SINAD input level can be 
between 20 mV and 10 V RMS for correct operation; input 
impedance is given as 100k and accuracy in SINAD mode is quoted 

as ± 1 dB. The ac voltmeter has nine ranges from 10 mV to 100 V 
In 10-30-100-300 etc steps. The input impedance is given as 1M and 
accuracy quoted as ± 3% of full scale, ± 0.25 dB, 100 Hz to 
20 kHz. 

The 1 kHz oscillator is quoted as being within ± 1 Hz, output 
1.5 V RMS into a 500 ohm load. 

The unit measures 222 mm wide by 82.5 mm high by 178 mm 
deep. It is manufactured by the Helper Instruments Co of Florida, 
USA, and distributed in Australia by Vicom International, 57 City Rd, 
South Melbourne Vic. (03) 62-6931. Recommended retail price is 
$395, plus tax. 

The instruction manual supplied with the unit is comprehensive 
and covers use of the instrument in detail, together with some 
background on SINAD measurements. A complete circuit and 
board overlay of the instrument Is included along with a description 
of its operation. Warrany is for 12 months. 

The Sinadder 3 is just so damned easy to use compared to what 
I've been used to. As a trial, I set up a new UHF CB rig we have in 
for review and measured the receiver SINAD sensitivity figure using 
our Hewlett-Packard 8654B RF signal generator and AWA F242A 
N&D meter. It took me 22 minutes (I'm out of practise!). 

I then switched to the Sinadder 3, hooking its 1 kHz internal 
oscillator into the H -P generator's external FM input. The two 
readings were within 0.01 uV of each other. The receiver measured 
0.26 uV SINAD (a pretty commendable performance). With the 
Sinadder 3, it took me just 10 minutes (no practise!). 

The Sinadder 3 represents excellent value for money and would 
be a useful tool in any RF experimenter's workshop, communi- 
cations service workshop or even a communications field 
serviceman's toolkit. Recommended. 
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NEW VIDEO MONITORS - 

Get a clear honest image! 
Computer data and graphic 
displays never looked 
better, brighter, sharper 

High Resolution 
Recommended Display Characters: 
1920 (80x24). 

'raw' 

SCHOOL AND CLUB BULK BUYS - 
Please ring for pricing 

High quality, non -glare CRT 
Compact and Lightweight with all Controls Inside 
Front Panel. 
All units 100% Factory Burned -In. 
800 lines centre resolution. 
Suitable for Apple® - and other computers. 
(Apple is a registered trademark of Apple Computer 
Computer, Inc.) 
Green or Orange Phosphor available. 
18 MHZ. 
First Shipment arriving middle of June, 1983. 
Direct Import Price for June 

GREEN PHOSPHOR $199.00 S.T.I. 

ORANGE PHOSPHOR $229.00 S.T.. 

Head guide 

Electromagnet 

Printer head 

Jusk. 
Patented 

New Head 

A NEW PRINTER NOW! 

CP-8011, 80-COLUM N 
IMPACT PRINTER 
Main Features of CP-8011 
With Slide to Stratification Technology Head for high Density Dots 
Printing. 
Low Price. 
Compact, and Lightweight Designed. 
640 Graphic Dots Line. 
80 Column dot Matrix Printer with a full of Functions. 
Cartridge Ribbon. 
Connectable to the many types of Computers for the Home or Office 
USE, also f'r OEM. 

Specifications 
1. Functional specifications 
Printing method: Serial impact dot matrix. Printing format: Alpha -numeric -7 x 8 in 8 a 9 
dot matrix field. Semi -graphic (character graphic) - 7 x 8 dot matrix. Bit Image graphic - Vertical 8 dots parallel, horizontal 640 dots serial line. Character size: 2.1mm 
(0.0831-W z 2.4mm (0.091-14/7 x 8 dot matrix. Character set: 228 ASCII characters: 
Normal and italic alpha -numeric fonts, symbols and semi -graphics. Printing speed: 80 
CPS, 640 dotslline per second. Line leed time: Approximately 200 msec at 4.23mm 
(1/6") line feed. Printing direction: Normal - Bidirectional, logic seeking. Superscript 
and bit image graphics - Unidirectional, left to right. Dot graphics density: Normal - 
640 dots/190.5mm 17.5") line horizontal. Compressed characters - 1280 
dots/190mm (7.5") line horizontal. Line spacing: Normal - 4.23mm (1/6"). 
Programmable increments of 0.35mm (1/721 and 0.118mm (1/216"). Columns/line: 
Normal size - 80 columns. Double width - 40 columns. Compressed print - 142 
columns. Compressed/double width - 71 columns. The aboyes can be mixed in a line. 
Paper leed: Adjustable sprocket feed and friction feed. Paper type: Fanfold. Single 
sheet, thickness - 0.05mm (0.002") to 0.25mm (0.01"). Paper width - 101.6mm 
(4") to 254mm (10"). Number of copies: Original plus 3 copies by normal thickness 
paper. 

2. Mechanical specifications 
Ribbon: Cartridge ribbon (exclusive use) black. MTBF: 5 million lines (excluding print 
head life). Print head life: Approximately 30 million characters (replaceable). 
Dimensions: 377mm (14.8").W x 295mm 111.6")-D x 125mm (4.9" (-Hind, sprocket 
cover. Weight: Approximate 5.3Kg. (11lb). Power requirement: 1OOVA max. 
Temperature: Operating -5 to 40 degree C (41 to 104 degree F). Storage - minus 30 
to 70 degree C (-22 to 158 degree F). Humidity: Operating - 5 to 90% RH, no 
condensation, Storage -0 to 95% RH, no condensation. Shock: Operating - 1G (less 
than 1 msec). Vibration: Operating - 0.25G, 55Hz max. Storage - 0.5G, 55Hz, max. 
Insulation resistance: 10 Meg ohm between AC power line and chassis. Dielectric 
strength: Between AC power line and chassis, AC 1KV (RMS) 50Hz or 60 Hz, during 
one minute and no abnormal condition shall be observed. 

3. Interface specifications 
Interface: Standard Centronics parallel. Optional RS -232C. (SERIAL). Data transfer rate: 
4000 CPS max. Synchronization: By external supplied STROBE pulses. Handshaking: 
By ACKNLG or BUSY signals. Logic level: Input data and all interface control signals are 
TTL level. 

Head guide 

HEAD CONSTRUCTION 

PARALLEL S595.00 
(Ex Stock) 

SERIAL $695.00 
(3 Weeks Delivery) 

Printer head 

NB: Printers are slightly different to the photo. Dealer and Bulk enquiries welcome. 



Dear Sir, 
I have just purchased the May issue of 

your magazine and am appalled to find that 
you no longer intend to publish the pc board 
artwork for your projects. Nor do you intend 
to provide it free of charge on receipt of a 
stamped self-addressed envelope (which is a 
big enough nuisance), but you intend to 
charge for it, the price depending on the size 
of the board. 

This is totally unacceptable as far as I am 
concerned, as your magazine already costs 
more than Electronics Australia (the only 
other electronics magazine that I purchase 
regularly). That magazine can include the 
pc board artwork in the magazine and they 
haven't made a big deal about the blue page 
behind the artwork, which was supposed to 
make it easier for the hobbyist to make his/ 
her own boards using the photographic 
method. 

If I wished to construct the three projects 
in the latest issue for which the price of the 
artwork is quoted, I would have to pay $5.50 
just to obtain what is printed as a matter of 
course by your opposition. I believe it should 
also be printed by you, as I'm sure most 
constructors would rather spend that money 
on components for the project. 

I also have a tendency to construct a 
project anything up to ten years after it has 
been described in a magazine, so can you 
guarantee that after that length of time you 
can still supply the artwork? You may not, 
because your magazine may no longer be 
published at that time as hobbyists may opt 
for a magazine that doesn't try to rip them 
off with pc board artwork and front panels, 
and instead publishes it along with the 
project description. 

I have purchased and enjoyed your 
magazine since it was first published. But in 
recent years I have been annoyed by your 
tendency to make snide remarks about the 
opposition while at the same time the 
quality of your own publication has been 
deteriorating: 

This decision about the artwork is the 
final drop in quality that has caused me to 
decide not to purchase your magazine in the 
future. I may reconsider this decision if you 
once again start publishing the artwork, but 
that is up to you to reverse your decision 
first. 

I realise that this letter won't be pub- 
lished since it appears that you don't'like to 
make public your readers' views. But I hope 
you will consider reversing your decision 
and publish the artwork for the projects and 
concentrate more on what you're doing 
rather than on what the opposition is or 
might be doing. 

If you do that, you may be able to return 
to the fine standard of magazine I have read 
in the early years of your publication. 

Bruce Bull 
Woodville, SA. 

I am distressed that you construed from 
my May issue editorial that we no longer 
intend to publish artwork or provide prints 
free of charge. Such was never my 
intention. Making film positives and nega- 
tives available is, in fact, an additional 
service. 

An unfortunate thing has occurred, 
however, in that no artwork for May issue 
projects happened to be published - but 
this was not because we wished to make 
readers buy film, but purely due to space 
restrictions that occurred when laying out 
the magazine. This may have contributed 
to your, quite natural, conclusion that we 
were ceasing publication of pc board and 
panel artwork. 

Such is not the case, let me assure you 
as strongly as possible. There is no 
decision to be reversed, here. 

I note that you say you have become 
annoyed by our "... tendency to make 
snide remarks about the opposition while 
at the same time the quality of your own 
publication has been deteriorating." I 

must take exception to that and challenge 
you to substantiate your charge. 

Roger Harrison 
Editor, ETI. 

Dear Sir, 
We refer to our telephone conversation on 

the subject of the article titled Video 
Cassette Recorder Head Cleaners which 
appeared in ETI May on pages 118 through 
to 129. 

The statement under the heading 'What 
Distributors Say' and the paragraph under 
the National Panasonic photo, with a sub 
paragraph attributed to GEC Australia, is 
not correct. 

To make it quite clear to you and your 
readers, GEC do not recommend or sell the 
National VFK-0185 head cleaner. This head 
cleaner is extremely abrasive and is only to 
be used by a skilled technician. The number 
of times that particular cleaner is used by 
GEC can be counted on one hand. Primar- 
ily, it has been used where inferior brands of 

video tape have been used and where the 
oxide has shed and clogged the video heads. 

Conventional cleaning with Isopropyl 
alcohol and a chamois stick will remove 
about 99% of most dirt and the abrasive 
tape is then used to burnish the heads for no 
more than five seconds. 

We repeat, we do not recommend or sell 
this abrasive cleaner to anybody. 

Because of the market segment GEC 
specialise in, (industry, commerce and 
education) equipment sold is subject to wear 
which a normal domestic user would not see 
in ten years. The reliability of the National 
product in this environment is second to 
none. But due to extensive use, of course, 
heads do get abused and require cleaning at 
more frequent intervals. 

GEC recommend for preventative main- 
tenance, the Allsop 3 cleaner which is non 
abrasive and, used in moderation, keeps the 
head capstan and the pinch roller assembly 
clean. But this action does not preclude our 
advice to users that at a regular period the 
machines are serviced by a competent 
technician who will manually clean heads, 
capstan, pinch rollers and blow out the 
accumulation of dust and oxide fragments 
which can be found over the surrounding 
components. 

We trust this makes our attitude very 
clear and we would appreciate if you would 
publish this philosophy. 

A. E. Williams 
Divisional Manager 
Electronics Division 

GEC (Automation and Control) 

The National Panasonic video cassette 
recorder head cleaner VFK-0185 was 
purchased from GEC. 

When the article was going to press I 

phoned seven VCR distributors to find out 
what they advised with regard to head 
cleaning and head cleaners. 

The person I spoke to at National 
Panasonic was either the product man- 
ager or the service manager. The state- 
ments in the article are quotations from his 
comments. 

Jennie Whyte 
Assistant Editor, ETI 

Dear Mr Harrison, 
Today I received the May copy of ETI 

and was dismayed to read that from this 
issue you plan to do away with the pc board 
artwork that you have always published full 
size in previous magazines. You plan to 
replace it with full size negatives available 
on request for a nominal fee. 

I can see your reasons for this: the saving 
in space and cost in printing in blue on 
special paper. But could you still reproduce 
a full size layout either separately or in 
conjunction with the component placement 
diagram. I am sure others will agree that this 
was one of the big pluses of your magazine. 
For those living out of Australia the 
increased hassle and cost, although mini- 
mal, tends to take away some of the 
magazine's appeal. 
If I may say so, this now brings ETI down 

to the same level as your competitor! 
I would not expect large circuits to be 

printed but the majority of circuits could 
still be incorporated in the articles. I have 
obtained artwork from you for the ETI-660 
computer and produced a very good board. I 
would not expect that to be put in the 
magazine, and the extra time and hassle was 
worthwhile; but not for a $5-$10 project. By 
the time I would get the artwork, two to 
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three weeks would have elapsed and the cost 
would be at least that of a second magazine. 

I have found your magazine and its 
contents eg: Circuit File, projects and 
feature articles, to be very good in all ways. 
The schematics and 'wiring up' diagrams 
are excellent. 

I hope you will reconsider your proposal 
as I'm sure a great many readers would pay 
a little more per copy (I certainly would) to 
retain one page reserved for full size 
artwork. 

Finally, I would like to say that I hope 
your magazine does not become a 'kit -set' 
manual but retains its grass roots construc- 
tion principles (unlike some others), which 
are so fundamental to understanding elec- 
tronics. 

J. R. Hyde 
Christchurch, NZ. 

You will note from the June issue that all 
continues as normal. 

Many thanks for your kind encourage- 
ment and praise of the magazine other- 
wise. 

Roger Harrison 
Editor, ETI. 

Dear Sir, 
At last! What a wonderful surprise. 
I bought the June '83 issue of ETI in 

which you have a column for the VIC-20 
with two programs listed. I wrote them up 
and they both worked. They both worked! I 
just can't get over it. 

I'd like to congratulate those responsible. 
At last I've found an Australian computer 
publication with printouts that actually 
work. Woopee! 

Maybe if you printed that your programs 
are guaranteed to work, the other 'rubbish' 
that call themselves computer magazines 
might take the hint. 

Phil Truscott 
Tullah, Tas. 

Dear Sir, 
I was lucky enough to win a Sparkrite 

Voyager car computer in the contest you 
organised with Jaycar Pty Ltd. 

I wish to thank you for the challenge it 
offered and I hope others derived as much 
enjoyment and new knowledge as I did in try- 
ing to answer the questions. I congratulate 
the person who thought up the questions. 

I am looking forward to installing and 
using my prize. It seems to be an excellent 
unit, from all I have seen and read about it. 

May I take this opportunity to compliment 
you and your staff on the high quality of the 
content and presentation of ETI magazine. I 

look forward to each issue and shall, of 
course, continue to do so. 

W.K. Irish 
Castle Hill, NSW 

The Editor of Erectronics 
Tidy Interstitial, 

Sapristi Nuckas! Further (and final) to the 
raging controversy over "yiddle di po" versus 
"iddle I po", I have sent you a copy from the 
'Goon Show Scripts' by Spike Milligan (bow 
your head with reverence), Woburn Press, 
London, 1972. 

To prevent publication and the most 
scandalous exposé since Petrov, simply 
forward a photograph of a $448 note to my 
good self. 

Take heed Sir, you are dealing with .. 
ah ... um ... anyway, my sister is a Sumo 
wrestler and my father a professional batter 
pudding hurler! 

This letter will self-destruct on ignition 
with a match. 

R. Boelen 
Ferntree Gully, Vic. 

This does not mean he hurls professional 
batter puddings. 

ORCHESTRA BLOODyIOK SIGNATURE TUNE. 

awcBrloK Ble ouch - e,ouoSSh -EfouehES - Yow due you come 
here to my H.Q..M such .n - 

I tell you. Major Bloodnok. I mu,l uk u lo parade your men. 

111.000»0 Why? 

SEAGDo m look.' for a ennrnaL 

WODNOK pis find your own -' Y me years to .et this lot- 

fLA000N Ym( tong lddle I po. 

'L000PIO 4 -j0ry .cB Oteo -Ogler . 111111 : Sound fall an - 

Dear Bluebottle, 
Anyone who read your 'letters' section in 

ETI March '83 could have been alarmed and 
woken up when they read C. Tinney's letter 
condemning the misspelling of the (ahhm!) 
phrase "Ying tong iddle I po". Your argument 
was that it was "Ying tong yiddle di po". 

I have been instructed by my client Mr. 
Henery Crum to research this (ahhm!) 
problem. I found in one of the amazing, 
talking -type wireless Goon Shows, entitled 
"The Canal", that Neddie Seagoon does, in 
fact, state categorically and without any hint 
of confusion that immortal phrase "Ying 
tong iddle I po". 

Therefore, unless something is done, 
either by sending certain monies to Mr. 
Tinney by way of compensation c/o my good 
self, or better still direct to me, I shall be 
forced (ahhm!) to issue a military document 
of a disturbing nature. 

Be warned sir, you are dealing with - 
um-er - anyway, my brother is a wrestler 
and my aunt is a policeman. 

Cordially (ahhm!) yours, 
Major Craig Stephenson 

SF1 and Bar 

Rotten swine Etty Yedidor, 
This is the BBC Home Service. Iclunk 

rukka rukka ruk) Thank you. 
You rotten swine! You nutted me! You 

captioned me right in the bonce! You mis- 

quoted the Ying Tong song. May your knees 
turn into soggy Weet-Bix and dribble down 
your shins! 

Watch your Dregs correspondent very 
carefully. I think he's been playing that sinful 
midnight Ludo again, the evil, debauched 
pervert. 

I looked up my dog-eared copy of the 'Goon 
Show Scripts' and there it was, staring at me, 
"Ying tong fiddle I po". I nearly poemed on the 
carpet. 

You don't believe me? You little steamer, 
you, my elbows sweat in sympathy and 
my nose hairs turn pink! It is there, on the 
fourth page of "The Canal", you half -crazed 
practitioner of sensuous Caucasian knee - 
dancing! 

Yours in custard socks 
Kevin Moore AGG 

Sapristi, exposed! Quick nurse, the screens! 
But wait - what does the Ying Tong song 

really say? Yes, yes. I'm well aware of what the 
Goon Show Scripts (1972) say, but the circa 
1957 Ying Tong song recording says some- 
thing entirely different! It says ... it says 
(thinks - now I've got them) ... Ying Tong 
Yiddle Di Po! Play it for yourselves, my little 
chickens - especially at 331/2 rpm and with 
your fingers on the rim. 

Nevertheless, I have written 'The Master' 
himself to mediate this nasty disputation and 
prevent Soggy Weet-Bix knees and batter pud- 
ding battering of my person. We await! 

Roger Harrison 
Editor, ETI. 
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MINI -MART 
Where readers can advertise - 
For Sale/Wanted/Swap/Join 

We'll publish up to 24 words (maximum) totally free 
of charge for you, your club or your association. Copy 
must be with us by the 1st of the month preceding the 
month of issue. Please - please - print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received; however, no responsibility for so 
doing is accepted or implied. Private adverts only will 
be accepted. We reserve the right to refuse adverts 
considered unsuitable. 

Conditions: Name and address plus phone 
number (if required) must be Included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc - 
general adverts cannot be accepted. 
Send your advert to: 

ETI Mini -Mart, 

140 Joynton Ave, Waterloo NSW 2017. 

AUDIO 

FOR SALE: AUDIO FREQUENCY two -channel re- 
sponse tracer, measuring frequency response of 
stereo amps, speakers, cartridges, tape decks, 
20 Hz to 20 kHz. Mint condition. New price 53600, 
sell 5920 ono. (02)896-2975. 

FOR SALE: DICK SMITH partly assembled Play - 
master amplifier, $100. (02)73-2461. 

WANTED: TRIMAZ audio amplifier type 3 or simi- 
lar. (02)896-2975. 

FOR SALE: AMPEX 753 reel-to-reel tape deck, 1/4 - 

track, 3 -speed, many features. Comprehensive 
manual. Professional quality domestic machine, 
5299 ono. Gary (02)337-5348. 

FOR SALE: CROWN/AMCRON 300 A stereo 
power amplifier. 19 -inch rack unit, superbly made, 
300 W, mint condition, 5690 ono. (02)896-2975. 

FOR SALE: TWO RCF mid horns with 100 W driv- 
ers. Perfect condition, suit PA or guitar, 5285 pair. 
T. Baird, 24 Ivan St, Fitzroy Vic 3068. (03)63-6384. 

FOR SALE: JAYCAR Series 5000 power and 
preamp. Still in packing, $500. (099)27-1462. 

SELL: PAIR OF PIONEER HPM-150 
speakers. Excellent condition, 14 months old, 
$875 ono. Peter Aldridge, 40 Derwent Crt, Mt 
Gambier SA 5290. (087)25-5753. 

FOR SALE: DYNACO amplifier combination 
PAT4/ST150, 75 watts RMS. Demos. Dean 
(08)264-6541. 

FOR SALE: AMCRON DC -300A laboratory 
reference stereo power amplifier, 155 W/ch 
RMS. THD 0.01%. IMD 0.01%. Mint condition, 
forced sale. Sacrifice at $750 ono. 
(02)896-2975. 

FOR SALE: SERIES 5000 preamplifier $300. 
L. Preller, 27 Cavil! Close, Holt ACT 2615. 
54-4552 after 6 pm. 

COMMUNICATIONS 

FOR SALE: TRIO 9R95DS receiver, as new, $125. 
IC202 2M SSB transceiver, oscar coverage, origi- 
nal packing and condition, 5150. Jim (050)24-2104 
bh. 

FOR SALE: KENWOOD TR-72006 two metre 
FM, car transceiver. Ten watt output, $100. 
(07)369-6197. 

FOR SALE: KEN WOOD TS -520s transceiver 
$475. DG -5 digital readout $180. Remote NFO- 
520s $130. TV -502 two meter transverter $150. 
(02)84-6510. 

WANTED: FOR MARCONI TF867 standard 
signal generator. Require operator and main- 
tenance handbook or notes for purchase or 
loan. R. Gurr. (08)276-4547. 

FOR SALE: YAESU FRG7 communication 
receiver, as new, $250. (096)47-9027 evenings. 

MISCELLANEOUS 

WANTED: VERTICAL plug-in type 170/1 for BWD 
1722D, state price. Will exchange for 17A plus 
cash. Hickman, PO Box 74, Hamilton NSW 2303. 
(049)48-5553. 

WANTED: CIRCUIT DIAGRAMS for TS -01 display 
terminal locally manufactured by Electronic Con- 
trol Systems circa 1972. Kris 682-0324 or (045)79- 
6365. 

WANTED: PRACTICAL ELECTRONICS magazine 
October 1982 and January 1983. M. Vinicombe, 12 
Brereton St, Garran ACT 2605. (062)81-5375. 

SELL: TELETYPE model 15. One with keyboard, 
one without, 550 and 530 resp. Gary Hegedus 
(03)435-2257. 

MANUALS WANTED: CBS710, B&K1503/ 
1602, Taylor 45D, Haltronics 201B, Khan SP58- 
1A, AWA Voltohmyst, AWA 1A57321, MAGNA - 
TECH 34B, PULTEC EQP-1A/MEQ5'. GMT 303. 
R. Hibberd, P.O. Box 318, Willoughby NSW 
2068. (02)406-5787. 

FOR SALE: ASR33 teletype (printer) plus 
paper tape reader/punch and transformer. 
Plugs into LNW board. Very good condition. A. 
Lindsay (09)299-7159. 

FOR SALE: ITOH8300SP printer, centronics, 
125 cps, as new $575. Tally line printer, serial, 
120 cps, 15" platen, $650. 19" racking boxes 
with extendable mounts, 430x430x150 mm, 
$25. (062)54-9508. 

FOR SALE: MODEL 15 teleprinter with full 
workshop manual ideal for printer, $100 ono. 
R. Buck, 90 Dight St, Richmond NSW. 
(045)78-3107. 

BARGAIN PACK: MIXED components in- 
cludes 1N914s, resistors, DIL sockets, 
desolder braid, electros, battery snaps plus 
other hems at $10, including postage. T. 
Firman, P.O. Box 498, Cheltenham Vic. 3192. 

COMPUTERS 

FOR SALE: S100 PCG fine graphics board, man- 
ual, cables and joystick, 590. MW640 board, 575. 
Clare C70 keyboard edge connector, cable, 
unused, $160. Gordon (07)30-1949 

SELL: S100 computer. DGZ80 CPU, MW640 VDU, 
16K RAM, 12K BASIC, 10 -slot motherboard, cage, 
PS, fan, cassette, TV, programs, manual. 5850 
ono. Mick (062)41-5140. 

FOR SALE: ZX81 with 16K, 564 of software on 
tape, many more on paper, including book of 30 
programs. $290. Peter (02)533-4959 ah. 

FOR SALE: COMPUTER ENCLOSURE. Attractive 
steel case can house monitor, PSU, processor 
card, disk drives. Includes mains lead, fuses, 
mains filter, power switch, muffin fan, tinted Per- 
spex front, $60. Monitor to suit, 550. PSU to suit: 
+5V at 8 A, +12 V at 3 A, -12 V at 1 A, 570. 
(03)339-5604 bh or (03)379-4438 ah. 

FOR SALE: TELETEC keyboard with numeric key- 
pad, needs encoder IC, 540. (03)339-5604 bh or 
(03)379-4438 ah, 

FOR SALE: APPLE II unlimited vocabulary voice 
synthesiser with speaker and Instructions. Plugs 
into peripheral slot. Software available, $160. 
(060)24-4540. 

FOR SALE: PC COMPUTER. Apple 128K, 80 x 40 
character display, two floppy disk drives, brand 
new, purchased three weeks ago, still in boxes. 
Word processor pack, Zaroax, 5300. Total price is 
$3450. Carlos Gutierrez, 1/86 Woids Ave, Hurst- 
ville NSW 2220. (02)547-1642. 

FOR SALE: 23 cm Philips monitor LDH 2121. 
Brand new in original package. Giveaway 
price $125 ono. 21 Aistrope Ave, Modbury SA 
5092. (08)264-8207 ah. 

FOR SALE: DEFENDER, very fast game for 
Dream 6800, 1K. Send $6 and your address to 
K. Bennett, 6 Barilla Crt, Burwood East Vic. 
3151, for your listing. 

MICROBEE HARDWARE: Multiprom and I/O 
controller takes four set EPROM at EDASM, 
three sets at net, with development software 
and manual. Francois (02)328-1246. 

FOR SALE: SINCLAIR ZX81 16K RAM, 
Sinclair printer, software, manuals and all 
leads for connection, 5450. (03)580-1047. 

FOR SALE: VOTRAX type -'n -talk, text -to - 
speech synthesiser, unlimited vocabulary, 
built-in amplifier. Complete with manual, 
power supply, cable and driver program. Cost 
$500, sell for $300. (02)44-1126. 

FOR SALE: ZX81 plus 16K RAM pack, cassette 
player and over 40 programs on cassette. Worth 
5550, sell 5299 ono. New condition. (075)37-1685. 

FOR SALE: FOUR APPLE IEEE 488 Interface 
cards, unused. $300 each ono. Jon Breedveld, c/ - 
Primary School, Forrest Vic 3236. (052)36-6244. 

FOR SALE: BIG BOARD, double density for 
2.5 MHz. Software selectable, five 8", SS/DS, SD/ 
DD, $135. Software, hardware, documentation. 
Details 52. P. Gargand, PO Box 10, Aranda ACT 
2614. 

FOR SALE: ETI-660 in case with modulator 
and transformer, 3K RAM and colour, works 
perfectly, sell with software tape for $70. 
(07)351-1868. 
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RADIO AMATEURS like to `chase 
DX'. That is, they get a thrill out of 
making contact with stations a long 
way away. Now, that means different 
things according to the frequency 
band being used. On, say, the 14 MHz 
band (shortwave), DX means across 
the Pacific and/or across the world. 
On the 144 MHz VHF amateur band, 
DX might mean 300 km (across the 
state) or 2000 km (across the 
Tasman). Owing to its relative rarity, 
DX contacts on the VHF bands are 
highly prized by the VHF amateur 
fraternity. 

The ultimate DX on the VHF or 
UHF amateur bands is "Moon - 
bounce". Moonbouncers use lots of 
power and large, highly directive 
antennas to literally `bounce' signals 
off the surface of the Moon to distant 
places. The signals travel half a 
million miles in the process (they use 
miles on the other side of the earth). 

As you could imagine, the signals 
heard via Moonbounce are very weak 
and very sensitive receivers are em- 
ployed. Because the Moon literally 
"wobbles" in its orbit, and because the 
Moon's surface is not a smooth 
reflector, quite a deal of fading is 
experienced. Also, as the Earth and 
the Moon are moving relative to one 
another, there's some doppler shift to 
cope with. All in all, it's a wonder any 
contacts are made. But they are. 

In the. annals of the Moonbouncers' 
literature, one reads from time to time 
of strange signals being heard. These 
usually occasion intense investigation 
in an effort to locate the source. As 
Moonbounce stations are few and far 
between, and because contacts are 
generally arranged - or special 'ac- 
tivity days' are arranged - all the 
Moonbouncers know each other and 
who might be on the air at any 
particular time. Every Moonbouncer 
tape-records every test and every 
contact - it's the best proof of 
contact, by such an evanescent means, 
yet devised. 

An innocuous little parcel arrived 
from America not long ago. In it was a 
tape from a certain well-equipped 
Moonbounce station located in Cali- 
fornia, callsign W*6*ET. I've left out 
some critical letters to avoid possible 
embarrassment to the parties con- 
cerned. 

This tape-recorded the events of a 
certain Moonbounce activity day 
some months back. The operator, 
Chuck, has sent copies of the tape far 
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My mother always told me it 
would send me blind... 

r 

r 

a 

40" 
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and wide, in an effort to sort out a 
`strange' signal that occurs between 
the various stations recorded via 
Moonbounce on that day. 

Chuck had his 30 ft dish 'locked' on 
the Moon with his homebrew com- 
puter -controlled tracking system, the 
receiver front-end - mounted right at 
the dish's focal point for best perform- 
ance - was in fine form, and he could 
receive his own signal like he'd never 
heard it before. It was shaping up to be 
a good session. So, hearing a few 
stations working each other, and 
guessing there might be others listen- 
ing around, he found a clear frequency 
and put out the general call. 

"CQ DX, CQ DX, CQ DX Moon - 
bounce. This is W*6*ET calling. 
W*6*ET whisky ** six ** echo tango, 
W *6 *ET. " 

The tape records his call and when 
he switched to receive, the last 2V4 

ti 

seconds (the time its takes for the 
radio wave round-trip to the Moon 
and back) of the reflected call. A short 
period of noise is heard, then a faint 
`warbly' heterodyne (single sideband 
transmission being used) fades up out 
of the noise and back down again. The 
noise characteristics change as Chuck 
adjusts his receiver's dynamic track- 
ing filter. Then, a clearly recognisable, 
but slightly `quavery' voice is heard. 

"... tango ... six ... echo ... ho .. . 

tee..." 
The signal's a little weak and 

`watery' and Chuck makes further 
adjustments to the receiver band- 
width and post -detection filtering to 
improve the signal-to-noise ratio. He 
also throws in the dynamic amplitude 
stabiliser to reduce the fading effects. 
The signal pops out of the noise this 
time like magic. 

.. ee ... tee ... phone ... home"! 



1 

IF YOU'RE SWI ON, 
THIS IS PARADISE. 
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Australia's Hornet. The cockpit contains the latest in the world. Enough electronics to keep any switched on enthusiast happy for years. The 

Hornet will form the backbone of Australia's Air Force. You can form the backbone of the people who will keep it in the air. Simply phone your 
Air Force Careers Adviser on Sydney 212 1011, Newcastle 25476, Wollongong 286492, Parromatta 635 1511, Canberra 822333, Melbourne 
613731, Geelong 21 1588, Brisbane 2262626, Townsville 724566, Adelaide 212 1455, Perth 3256222, Hobart 347077 Launceston 31 1005. 

RGt4.FPC.02 
JOIN AUSTRALIA'S AIR FORCE. 



This remarkable amplifier was 
developed over95 earsfmma 

primitive me organ. 

- ®YAMANA 

The reed organs that Mr. Yamaha 
designed and built would be considered primitive 
by today's standards. 

But in 1887 they were hailed as the world's finest. 
Since then, Yamaha has become the world's largest 

maker of high quality musical instruments; from flutes to flügal 
horns, from clarinets to concert grands. 

But our audio equipment is perhaps our proudest 
achievement. 

The pyramid -shaped B-6 amplifier illustrated above for 
instance, is just as much 'state-of-the-art' now as Mr. Yamaha's 
reed organs were 95 years ago. And though technology has 
changed, the Yamaha principle hasn't. 

All of our audio equipment, just like our fine musical 
instruments, is designed, crafted and ruthlessly tested by 
musicians. Just like our reed organs almost a century ago. 

Indeed, the trained ear rather than a computer will 
always be the final arbiter of perfection. 

And naturally the perfection that our musicians require 
and that our heritage demands, cannot be achieved by cutting 
corners or trimming costs. 

Which may explain Yamaha's premium pricing and the 
full five year warranty we give all our audio equipment. 

Simply, Yamaha precision audio equipment will reward 
those whose passion for perfection matches their means with 
a lifetime of the finest, most natural sound reproduction. 

r Please send me the latest Yamaha Hi -Fi Catalogue 

Name 

Address 

Send to: Yamaha Hi -Fi Catalogue, 
Rose Music Pty. Ltd., 17-33 Market Street, 
South Melbourne Vic. 3205 
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