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SERIES5000 
INDIVIDUAL COMPONENTS TO 

MAKE UP A SUPERB IDFI SYSTEMr 
By directly importing and a more technically orientated 
organisation, ROD IRVING ELECTRONICS can bring you these 
products at lower prices than their competitors. Enjoy the many 
other advantages of RIE Series 5000 kits such as "Superb Finish" 
front panels at no extra cost, top quallty components supplied 
throughout. Over 1,500 sold! 

POWER AMPLIFIER 
WHY YOU SHOULD BUY A "ROD IRVING ELECTRONIC!O" 

SERIES 5000 POWER AMDI '"'~-
! !('Metal Film rpo;••--- ONL y $399 

SPECl:kw $SO 
_ _ ........ ut::ve1oped by 

r ..... u cLt:CTRONICS and is being supplied to other kit 
suppliers. 

~6~fl/'l~~J~?e~~io~W ~r;~~ ~~\,"m~ ?~rn5~i/'iiP~~~nnel) 
FREQUENCY RESPONSE: 8Hz to 20Hz +0=.0.4 dB 2.BHz to 65KHz, 
+0=3 dB. NOTE: These figures are determined solely by passive filters. 
INPUT SENSITIVITY: 1 V RMS for 1 OOW ouput 
HUM: 100 dB below full output (flat) 

~Z~E,\~~~~B~fSi~~~~N~ ~~~~O~~~~f tb~~~(ig~07% on Prototypes) 
at tOOW'?uput using a+ =56VSUPPLYratedat4Acontinues •0.0003%forafl 
frequencies less than tOKHz and all powers below clipping 
TOTAL HARMONIC DISTORTION: Determined by 2nd Harmonic Distortion 
{see above) 
INTERMODULATION DISTORTION: 0.003% at 100W (SOHz and 7KHz 
mixed4:1) 
STABILITY: Unconditional 

. $449 
Assembled and tested $599 

packing and post $1 O 

•1%Mo•-·~· ONLY$ 
SPECIA~VE $40 

SA _ ......... 'C've mat dollar for 
__ ,, •• 11t:rc1al unit available that sounds as 

§i>EdiF1CATIONS: 

r~!-~~v~~i~~u~~:,~~~~~ ~iftA1:~~1~~~~t10~ S~:o.~~~KHz, +O. == 1 dB 
DISTORTION: 1 KH~ <0.003% on all inputs (limit of resolution on measuring 
-equipment due to noise limitation) 

~~o~g~~~~ -~~j,9~~v3~/~f.~to~J~tX~~~\g~;~hd~e~~f~~~?,~~~Y~~fu~1t,!~t~ai at 
respect to full output {1.2V) at 5 my input 50ohms source resistance connected· 
•86dB flat/92dB A-weight_ed MC input, master full, with respect to full output 
{1.2V) and 200uV rnput signal: ·71d8 flat >7Sd8 A-weighted 

Cat. K44791 . $399 
Assembled and tested $699 

packing and postage $1 O 

- ' -
I l I ! ! I l 1 ; I ' I ! > ~ I ! ~ I ' I I j 1 ! t 

- -
THIRD OCTA VE 

GRAPHIC EQUALIZER -SPECIFICATIONS: 

BASPECtAL, ONL y s2o9 
sAVES30 

"L::.L.J 
;~ 

LAB SUPPLY 
Fully variable 0-40V current limited 
0-SA supply with both voltage and 
current metering (two ranges· 
0-0.5AI0-5A). This employs a 
conventional series-pass regulator, 
not a switchmode type with its 
attendant problems, but dissipation 
is reduced by unique relay switching 
system switching between taps on 
the transformer secondary 
(ETI May'83) ETI 163 
Cat. K41630 

. 1 unit:$239 
...... 2 units: $429 

packing and postage $1 o 

DIGITAL CAPACITANCE 
METER Mk.2 
Updated from the EA March '80 
issue, this Digital Capacitance 
Meter checks capacitor values 
from 1 pF to 99.99uF over three 
ranges. Its main features include a 
~~~n91;~~~i.t and a bright 4 digit 

•Note: The RIE kit contains qu<3:1ity 
silk screen printed and prepunched 
front panel AND an exclusive 
High Intensity Display! 
(85cm9a, EA August '85) 
Cat. K85090 

3112 DIGIT ECONOMY 
LCDDPM50 
• Ultr•Low Power 
• Bandgap Reference 
An ultra-low power, extremely stable 
LCD CPM suitable for a wide 
number of different apphcations. 
Features Auto-zero, Auto-Polarity, 
200mV fsd, User adjustable low 
Battery indication, 12.5mm digit 

~~l~t\~~0~~~1~b~a~~~'!!~iernal 
bandgap reference for extra 
temperature stability, with 
connections brought out, allo~mg 
us~ in single ended, differential or 
rat1ometric mode. The fsd can be 
~a~ity rescaled by the user to 
1nd1cate volts, amps, ohms or many 
other engineering units Suppl"led 
with a beezel mounting, chps, 
connectors and full data sheet 
SPECIFICATIONS: 
Accuracy: 0.1 % + 1 count 
Linearity: +-1 count 
Samples/sec: 3 
Tamp. Stability: 50 ppm typical J 
Temp. Range: o - SQoC 
Supply Voltage: 5 - 15V DC 

~~~~~cc1~~r~:~~~: trp~~~v 
Cat 015513 $89.95 

VIFA/AEM 
3 WAY SPEAKER KIT! 

This superb 3 way speaker kit 
competes with systems that cost 
2- 3 times the coat of these units! 
(which may even be using VIFA 
drivers etc.) Never before has It 
been possible to get such 
exceptional value in kit speakers! 
Call in personally and compare 
for yourself! 
The system comprises ... 
2 x D19 dome tweeters 
2 x D75 dome midrange 
2 x P25 woofers 
2 x pre-bwlt quality crossovers 
The cabinet kit consists of 2 knock
down boxes in beautiful black grain 
look with silver baffles, speaker 
cloth, 1nnerbond, grill clips, speaker 
terminals, screws and ports 

019 OOME TWEETER SPEAKER 
SPECIFICATIONS 

~~~~~!~=~'.~-o~~~z 
Free Air Resonance: 1,700Hz 

~:11~1:,,o:~t8~m~=~~B 
(fo: 5,000Hz, 12d8/oct) 

Voice Coil Dtameter: 19mm 
Voice Coil Resistance: 6.2ohms 
Moving Mass: 0.2 grams 
Weight: 0.28kg 

075 DOME MIDRANGE 
SPECIFICATIONS: 

~;:!.'!:!!~~:~~~ ~~:i;;~OHz 
Free Air Resonance: 300Hz 

::"mfn1:t~o\!!:~J w~:s1 dB 
(fo: 500Hz, 12d8/oct) 

Voice Coil Diameter: 75mm 
Voice Coll Resistance: 7.2ohms 
Moving Mass (Incl. air): 3.6 grams 
Weight: 0.65kg 

P25 WOOFER SPECIFICATIONS' 

~~!~=-:~~~~~~Hz 
Free Air Resonance: 25Hz 
Operatl~Power: 5 watts 
Sonsltiv (1 Wat 1 m)' 89dB 
Nominal ower: 60 Watts 
Music Power: 100 Watts 
Voice Coil Diameter: 40mm 
Voice Coll Resistance: 5.7ohms 

~=:~Tis J~::n:~~::4 grams 
Qm:3.15 
Qe: 0.46 
Qt.040 
Vas: 180:1 

Weight: 1 95kg 

METEX 
M-3650 
MULTIMETER 
~~~;,~;~ .:~i·.~~~~~7:-..V 
capacitance meter and 
transistor tester. 
Thrs spectacular, rugged and 
compact DMM has a bnght yellow 
high impact plastic case It features 
a frequency counter (to 200kHz), 
dtode and transistor test, continuity 
(with buzzer), capacitance meter, up 
to 20 amp current measurement and 
comprehensive AC/DC voltage, 
current and resistance ranges 

CHECK THESE FEATURES .... 
• Push-button ON/OFF switch 
•Audible continuity test 
• Srngle function, 30 position easy to 

use rotary switch for FUNCTION 
and RANGE selection 

• Transistor test 
•Diode test 
•Quality probes 
• 11.2" High contrast LCD 
• Full overload protection 
• 20 Amp 
• Built in tilting bail 
• Capacitance meter 
• Instruction manual 
091550 ... Normally$165 

Special, only $149 

METEX 
4500H 
MULTIMETER 
10A, 411:z digit multimeter 
with digital hold, 
transistor tester and 
audible continuity tester. 
The Metex 4500H is perfect for the 
technician, engineer or enthusiast 
who requires the higher accuracy of 
a 411.2 digit multimeter. This meter is 
exceptionally accurate, (Just look at 
the specifications), and yet, still 
retains an exceptionally low price! 

The Metex 4500H features digital 
hold which i~ normal.ly only foun.d on 
very expensive mult1meters This 
enables you take a reading and hOld 
that reading on display even after 
you have removed the probes, 
simply by pressrng the hold button 

CHECK THESE FEATURES ... 
• Readout hold 
•Transistor Tester 
• 411.2 digit x 1f.2"(H) LCD 

: ~~~~~~u~~~iO~~C:~~t;~itch 
• Quality set of probes • r~r:?~ :~~~~~i fg,s~~~~~/3N 

and RANGE selection 
• Budt m titting bail 
• Instruction manual 
• Full overload protection 
• hFE test 
• Battery and Spare !use 
• Diode Tester 
•Vinyl case 
091560 .... Normally$175 

Special, only$159 

MIDRANGE HORNS 
Use these quality, all metal, Piezo 
tweeters for great top end sound m 
your band speakers, disco sound 
system, etc. Rated at 30 watts RMS, 
in a system they will handle over 
100watts RMS 
Two sizes to choose from: 
Size: 4"x 1011.2" 
Impedance: 8 ohms 
Rating: 30 watts RMS 
Response: 1.5kHz - 14 kHz 
Dimensions: 102 x 267 x 177mm 
Cat. C92082 Normally $49.95 

This month only $39.95 

Size: 3"x 7" 
Impedance: 8 ohms 
Rating: 30 watts RMS 
Response: 2kHz - 15 kHz 
Dimensions: 76 x 177 x 145mm 
Cat. C92084 Normally $29.95 

This month only $24.95 
Dealers, OEM's, etc., phone 

(03) 543 2166 for wholesale prices 

WELLER WTCPN 
SOLDERING STATION 
The WTCPN Features 
• Power Unit 240 V AC 
•Temperature controlled iron, 

24 VAC 
• Flexible silicon lead for ease of 

use 
•Can be left on without tear of 

damaged tips' 
The best 1s always worth having 
Cat T12500 R.R.P. $149 

SPECIAL, ONLY $129 

I - -1 
b_--- -----J 

TAKE 25% OFF THESE 
BREADBOARDS 

THIS MONTH ONLY! 
Cat. No. Description Price 
P11000 100 Holes $ 2.75 
P11oos 640 Holes $10.75 
P11007 640 · 100 Holes $14.95 
P11009 640·200 Holes $17.50 
P11010 1280· 100Holes$26.95 
P11011 1280·300Holes$32.50 
P11012 1280 1 400Holes$39.95 
P11015 1920 500Holes$59.95 
P11018 2560+700Holes$69.95 

20% OFF THE PRICE OF 
SPECTROL MUL TIDIALS 

MODEL 15-1-11 
Number of turns: 10 
Minor Scale Division: 11500 turn 
Shatt Bore: 6.35mm (1/4"} 
Finish: Satin Chrome 
Body Size: 25.4 x 44.45mm 
(1x13/4") 

Depth: 25.4mm (1 ") 
Weight: 45.4g {1.6oz.) 
Cat.R14405 ......... $45.95 

SPECIAL, $35.95 

MODEL 16-1-11 
Number of turns: 15 
Minor Scale Division: 1/50 turn 
Shaft Bore: 6.35mm (1/4") 
Finish: Clear Anodize 
Body Size: 22.2mm diameter (.875'") 
Depth: 22.2mm (.875") 
Weight: 19.8g (0.7oz.) 
Cat.R14400 ....... $26.95 

SPECIAL, $21.50 

MODEL 21-1-11 
Number of turns: 15 
Minor Scale Dtvision: 1 /1 00 turn 
Shatt Bore: 6.35mm (1/4") 
Finish: Satin Chrome 
Body Size: 46.04mm diameter 

(1.812") 
Depth' 25.4mm (1 ") 
Weight: 85.g (3oz.) 
Cat.R14410 ....... $46.95 

SPECIAL, $37.50 

II 
WIRE WRAP 
IC SOCKETS 

These quality 3 level wire wrap 
sockets are tin-plated phosphor 
bronze 

Cat.No. 
P10579 
P10580 
P10585 
P10587 
P10590 
P10592 
P10594 
P10596 
P10598 

Description 1-9 1 O + 
8 pm $1.50 $1.40 

14 pm $1.85 $1.70 
16 pm $1.95 $1.80 
18 pon $1.95 $1.80 
20 pin $2.95 $2.70 
22 pon $2.95 $2. 70 
24 pm $3.95 $3.50 
28 pon $3.95 $3.50 
40 pm $4.95 $4.50 

LOW PROFILE 
IC SOCKETS 

Save a small fortune on these "D"lrect 
Import" low profile 1C sockets! PCB 
mounting solder tail. Dual wipe. All tin 
plated phosphor bronze or berryllium 
and dual wipe for reliability 

Cat.No. Description 1-9 10+ 
P10550 8 pin $0.20 $0.15 
P10560 14 pin $0.25 $0.20 
P10565 16pin $0.35 $0.20 
P10567 18 pin $0.40 $0.30 
P10568 20 pin $0.40 $0.30 
P10569 22 pin $0.40 $0.30 
P10&70 24 pin $0.40 $0.30 
P10572 28 pin $0.50 $0.40 
P10575 40 pm $0.50 $0.40 

TEXTOOL SOCKETS 
P1701616 pon $14.95 
P17024 24 pon $18.50 
P1 7028 28 pon $24.95 
P17040 40 pm $29.50 

DIECAST BOXES 
Diecast boxes are excellent for 
RF shielding, and stre~gth 
Screws are provided with each box 
H11451100x50x25mm $ 5.95 
H11452 110 x 60 x 30mm $ 6.50 
H11453120x65x40mm $ 6.95 
H11461120x94x53mm $11.50 
H11462188x120x78mm $13.50 
H11464188x188x64mm $29.50 

UTILITY BOXES 
Plastic boxes with aluminium tops, 
and available in lour sizes. Very 
popular for projects and very 
ecconomical! 
H10101 150x90x50mm $ 3.25 
H10102 195x113x6Qmm $ 4.50 
H10103 t30x68x41mm $ 2.75 
H1010583x54x28mm $ 1.95 
H10110 120x65x38mm $ 2.95 
H10112 120x65x38mm $ 2.95 
(Metal too) 

HORWOOD ALUMINIUM 
CASES 
H103823x4x2inches $ 5.50 
H10383 3 x 4 x 3 inches $ 6.50 
H10384 3 x 4 ll.4 inches $ 7.50 
H103853x4x5mches $ 7.95 
H10386 3 x 4 x 61nches $ 8.50 
H10387 3 x 4 x 7 inches $ 9.50 
H103883x4x81nches $10.50 
H10389 3 x 4 x 9 mches $10.95 

$11.95 



ROD IRVING ELECTRONICS 
your complete electronics store. 

COMPONENT 
BARGAINS!! 

MC1488 $0.60 
MC1489 $0.60 
UA3086 $0.50 
LM339 or U339 ... $0.50 
8255 $2.50 
8279 $2.50 
6821 $1.50 
74LS253 $0.35 
74LS258 $0.35 
7 4LS293 $0. 35 
74LS273 $0.60 
74FOO $0 25 
74500 $0.25 
745175 $0.50 
7405 $0 20 
7416 $0 20 
7445 $040 
7473 so 30 
7474 $0 20 
7493 $020 
74123 $0 20 
74154 S0.60 
IN4004 {per 100) $3.00 
IN4148 {per 100) $1 00 
BU326A $2 00 
7404 $0 20 
7406 $0 20 
8237·5 $1 50 
8259 $1 75 
8156 $1.75 
8279 $1 75 
8212 $1 75 
8085 $3.00 
26LS31 $2.50 
26LS32 $2.50 
FND507 $1.00 
NE5534 $1 50 
LM3915 $2 50 
LM3914 $2 50 
7812KC $1 20 
MN3001 $3 00 
7818KC $1 00 
DS3691 $2.00 
WD1791 $3 00 
WD1691 $3 00 
Z80ASIO $3 00 
7818UC $0 50 
MC 13020P $2 00 
2SJ49 $6 95 
2SK134 $5 95 
ZN429 $29 50 

KEY SWITCHES 
1-9 10-t-

Cat $12500 Normally $7 95 
1-9 10+ 25+ 
$4.95ea $4.25ea $3.95ea 

HOOKUP WIRE 
Cat. No. Description 
W1125113f.12TNDBLK 
W11252 13/.12 TLD BROWN 
W1125313/ 12TLDORANGE 
W11254131.12 TLD YELLOW 
W11255 13/.12 TLD GREEN 
W1125613/.12 TLD BLUE 
W1125713/.12TLDWHITE 
PRICES PER 100 METRE ROLL 

1-9 10+ 
$5.95 $5.00 

W1126014/ 20 RED 
W11261 14/.20 BLACK 
W1126514/.208LUE 
W1126814f.20WHITE 

PRICES PER 100 METRE ROLL 
1-9 10+ 
$12.00 $10.00 

W11270 24/.20 RED 
W11272 241.20 BLACK 
W11274 24/.20 GREEN 
PRICES PER 100 METRE ROLL 

1·9 10+ 
$14.00 $12.00 

W11280 321 .2 BROWN 
W112823212BLUE 
PRICES PER 100 METRE ROLL 

1-9 10+ 
$20.00 $18.00 

QUALITY 3mm LEDS 
Cat.No.Col. 1-9 10 1 100 
210140 Red $0.15 $0.12 $0.10 
210141 Gm $0.20 $0.15 $0.12 
210143 Ylw $0.20 $0.15 $0.12 
2101450ca $0.20 $0.15 $0.12 

QUALITY 5mm LEDS 
Cat. No. Col. 1-9 1 O 100 
210150 Red $0.08 $0.07 $0.06 
210151 Gm $0.15 $0.12 $0.10 
210152Ylw $0.15 $0.12 $0.10 

10mm JUMBO LED's 
Z101 SS Red ... $1.00 $0.90 
Z101S6 Green $1.00 $0.90 
Z101 S7 Yellow $1.00 $0.90 

TELEPHONE 
EXTENSION BELL 

• 10 metre length extension cord 
• Features US type plug 
•Use with US1Australian 

adaptor 

y 16043 $25.95 

... 
CD TO CAR CASSETTE 

STEREO ADAPTOR 
Enables a portable CD player or 
portable TV to be played through any 
car speaker system by using the cars 
cassette player Reduces the risk of 
thett Just plug 1n when required, and 
remove when you are finished Hard 
wiring not needed 

A10011 $29.95 

CD PLAYER ADAPTOR 
Many amplifiers have only one 
aux1hary input. This makes using a 
compact disk player as well as 
another aux.ihary input inconvenient 
Also the ma1onty of CD players have 
an output voltage of 1 ·6 or 2 volts 
whereas the auxiliary input norm 1s 
7SOmV. This CD adaptor allows dual 
aux1l1ary input, and one input has 
variable gain setting 

SPECIFICATIONS: 
• Input 2 sets of 2 x RCA sockets 
•Gain 150, 300, 600mV, 1V and 2V 
• Output 2 x RCA sockets 
Al 1510 $23.95 

AUTOMATIC CABLE 
STRIPPER 

• Strips cable with diameter ot 
1 1 ·6 2 2·6 3·2mm 

•Fully automatic action. Squeeze 
g~ip wilt siml:'lataneously strip and 
eiect insulatton 

•Length 180mm (7") 

Tl 1532 ............... $19.95 

RECHARGEABLE 12V 
1 2AH GELL BATTERY 

Leakprool long service life batteries 
ideal lor security systems 
emergency l1ght1ng or as a computer 
backup power supply etc 

Cal 515029 Norma11y$19.95 

1 9 
$13.95 

10 
$12.95 

1-9 

CANNON TYPE 
CONNECTORS 

P10960 3 PIN LINE MALE 
10+ 

$3.90 ...................... $3.50 
P10962 3 PIN CHASIS MALE 
$3.00 ...................... $2.50 
P10964 3 PIN LINE FEMALE 
$4.50 ...................... $3.90 
c'10966 3 PIN CHASIS FEMALE 
$4.95 ...................... $3.95 

NI CADS! 
Save a fortune on expensive 
throw away batteries with these 
quality Nicads and Rechargers! 

Size Desc. 1-9 10+ 100+ 

AA 450 mA H $2.95 $2.75 $2.50 
C 1.2 AH. $9.95 $9.50 $8.95 
D 1 2 AH. $9.95 $9.50 $8.95 

SUPER DELUXE 
BATTERY CHARGER 

•Charges from 1to10 D. C, AA, AAA 
N, and up to 3 x 9V batteries at the 
same time 

• Dual colour LED 1n first three 
compartments to designate 1 ·5V 
or9V 

• 240V AC/50Hz 
• Approval No N 10637 
CatM23525 $59.95 

POCKET SIZE 
BATTERY TESTER 

•Tests all 9V to 1·5V batteries 
including button cells 

• Arms extend to various battery sizes 
• Easy to read meter. 
•Requires no power source 
M23521 $11.95 

P.A. SPEAKERS 
Low dual cone wide range 
200mm (81n ) \deal ior public 
address background music 
etc Tremendous Value at these 
prices, Cat C12000 
1-9 10. 
$6.95 $5.95 

ECONOMY 
TRANSFORMERS 

1-9 10+ 
2155240V6-15V 1A 
CatM12155 $9.95 $8.95 
2156 240V 6·15V 2A 
Cat.M12156 $14.95 $13.95 

2840 240V 9V CT 
Cat. M12840 $5.95 $4.95 
2851240V12-6V CT 150mA 
Cat M12851 $5.95 $5.50 
2860 240V 15V CT 250mA 
Cat M 12860 $5.95 $4.95 
6672 240V 15-30V 1 A tapped 
Cat M16672 $14.95 $13.95 

10W HORN SPEAKERS 
White durable plastic 8 ohms 
Cat C12010 Normally $11.95 
1-9 10 
$7.95 $6.95 

UV EPROM ERASER 
Erase your EPROMs quickly and 
safely. This unit is the cost effective 
solution to your problems It will 
erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes 
(less for less chips) 
Features include 
• Chip drawer has conductive foam 

pad 
• Mains powered 
• High UV intensity at chip surface 

ensures EPROMs are thoroughly 
erased 

•Engineered to prevent UV 
exposure 

• Dimensions 217 x 80 x 58mm 

WITHOUT TIMER 
Cat X 14950 .... Normally $97 

Special, $79 

WITH BUil T-IN TIMER 
Cat X14955 $139 

Special, $99 

cw 
3 2 

SPECTROL64Y 
MUL Tl TURN TRIMPOTS 

Cat.No. Description 1-9 10+ 
R14700 10R $3.50 $3.20 
R14710 20R . $3.50 $3.20 
R14720 50R $3.50 $3.20 
R14730 100R $3.50 $3.20 
R14740 200R $3.50 $3.20 
R14750 500R $3.50 $3.20 
R14760 1K $3.50 $3.20 
R14770 2K . $3.50 $3.20 
R 14 780 5K $3.50 $3.20 
A14790 10K $3.50 $3.20 
R 14800 20K $3.50 $3.20 
A14810 50K $3.50 $3.20 
R14820 100K $3.50 $3.20 
R 14830 200K $3.50 $3.20 
R14840 500K $3.50 $3.20 
R14850 1M $3.50 $3.20 

°"Jd~~Jt e:;.;:,::.;~t-.. ____ .... _._ _ _Jj: RCA GOLD PLATED 

PLUGS AND SOCKETS 
HEATSINK COMPOUND For those who need the ultimate 1n 
Heatsink compound is applied to the connection Essential tor laser disc 
base and mounting studs of players to get that fantastic sound 
transistors and diodes It maintains quality 

$2.95 
$2.25 

a pos1t1ve heats1nk seal that Plug Cat P10151 
improves heat transfer from the Socket Cat P10150 
device to the heats1nk thus 
increasing overall eff1c1ency 
Cat H11800 (1Dg) $2.95 
Cal H11810t150ol $17.50 

DB25 CONNECTOR 
SPECIALS! 

TYPE 1·9 10 100' 
gp $0.70 $0.60 $0.50 
9S $0.70 $0.60 $0.50 
9C $0.60 $0.50 $0.40 
15P $0.70 $0.65 $0.60 
15S $070 $0.65 $0.60 
15C $0 70 $0.60 $0.50 
25P $0.70 $0 60 $0.SO 
25S $0 75 $0.65 $0.60 
25C $0 70 $0 60 $0 50 

DB 25 CRIMP SPECIALS' 
Type 1 9 IQ 100' 
Female $2. 95 $2.50 $1.95 
Male ... $2.95 $2.50 $1.95 

CENTRONICS SOLDER 
PLUGS SPECIALS! 

1 .g 

$2.95 
10' 
$2.50 

100 
$1.95 

• COUNTER 
12V DC 2 watt 10 C P S 

Cal 011300 $17.95 

• . 

10AMPRELAY 
SPD.T.12VCOll,240V (514114) 
1-9 10+ 100+ 
$4.95 $3.95 $3.75 

HIGH EFFICIENCY 
RADIAL FIN HEATSINK 
Black anodised with a thick base 
plate. this radial fin heatsink can 

~~~ii~~~~Hi~i=~c~~nts of heat for 

Designed by Rod Irving 

H10520 105x30mm 

H10525 105x75mm 

H10529 105 x 100mm 
H10534 105x 140mm 

H10535 105 x 150mm 

Ht 0538 105 x 11omm 

H10542 105.x 195mm 

H10543 105 x 200mm 
H10546 105 x 225mm 

RCA GOLD PLATED 
CHASIS SOCKET 

For the ultimate connecllon 1 

Cat P10229 Normally $1 75 
1-9 10· 100· 
$1.00 $0.90 $0.85 

• '· . 
' 

' . 

. 10 TURN WIRE WOUND 
POTENTIOMETER 
Spectral Model 534 
'I•" shaft. 
Equiv (Bourns 35405, Beckman 
7256) 
Dials to suit 16-1-11, 18-1-11, 
21-1-11 
R14050 50R 
R140SS 100R 
R14060 200R 
A14070 500A 
A14080 1K 
A14090 2K 
1·9 

A14100 
A14110 
R14120 
R14130 
A14140 

SK 
10K 
20K 
SOK 
100K 

10+ 
$9.95 $9.50 

rle 
Rod Irving Electronics 
MELBOURNE: 48 A'Beckett St 
Phone (03) 663 615 i 

NORTHCOTE: 425 High St. 
Phone (03) 489 8866 
CLAYTON: 56 Renver Rd 
Phone (03) 543 7877 

SOUTH AUSTRALIA: 
Electronic Discounters P/L. 
305 Morphett St, ADELAIDE 

~S~~81 ~~!?~~v1v~~;in,prc,taw nur' ,,, 
1re1qh1<·os1s1 

MAIL ORDER, 
Local Orders: (03) 543 7877 
Interstate Orders: (008) 33 5757 
All Inquiries: (03) 543 7877 

CORRESPONDENCE: 
P.O. Box 620, CLAYTON 3168 
Telex: AA 151938 
Fa" (03) 543 2648 

• MAIL ORDER HOTLINE 
008335757 
fTOLLFREEI 

[STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
&INQUIRIES 
1031 543 7877 

POST AGE RATES· 
$1 $9.99 
$10 $24.99 
$25 $49.99 
$50 $99.99 
$100 $199 
$200 $499 
$500 plus 

::i:t;,~~:;s!~Y:. R~~~ ~,~:;~t. 
~~!~~_::,•~i~~~~~':'a~:Si.11 be 

All sates tax exempt orders and 
whotesale inquiries to: 
RITRONICS WHOLESALE, 
56 Renver Rd, Clayton. 
Ph. (03) 543 2166 (3 lines) 

Errors and omissions excepted 
Pnces and spec1f1cahons sub1ect to 
change 

:~a~::a~~~ ~T;n~;~af,~en~~~~~~~s 
Machines • Acple is a registered 11adefllar1< 
·oenoies registered 1radrnali<.s ot theor 
respec11ve owners 



THE ELECTRONIC COMPONENTS SHOP 
289 LATROBE STREET, MELBOURNE. TELEPHONE: (03) 602 3499 

FREE CATALOGUE 
Just send name and address and we will mail you a catalogue OR 

just come into the shop and pick one up. 

Weller Soldering 
Station WTCPS 

* * * 

Complete range of SSS · · · · · · · ·ea 
TIPS $5.00 324 ......... . 
1-------__;;;;;;-------l 7 41 ' ' ' ' ' ' ' ' ' ' 

Ferguson 2851 
Transformer 
150mA/12V CT 

Connectors 
DB25 Plug -
DB25 Socket -
Jack Screw -

Monolithic 
Capacitor 

De Solder 
Sucker 

DT900 

• 
4011 ''' ''' ''' 
7 4LS02 . . . . . . . 
7 4HCOO ...... . 
7 4ACOO ..... . 
7 4F04 . . . . . . . . 
ZBOA CPU .... 
2764 '''''' '' 

PCB 
PUSH BUTTON 

SWITCH 

NOTE: All prices include sales tax, quantity and wholesale discounts PO.A. 
Add $8 delivery for our next day door to door delivery service. 
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Frequency 

... it is by no means 
clear that it's 

financially worthwhile 
going to university. 

A ommittee headed by the Chairman of the CSIRO, Mr 
Neville Wran, has recommended that university 
tudents should pay for part of their education through 

a tax surcharge, According to a report in The Sydney Morning 
Herald, the tax would commence once a ~aduate had reached 
average income, currently around $23,500, and would be less 
than 5%; figures around 1 % and 2% have been mentioned. 

Wran's announcement is the latest barrage in a battle that 
has been fought on and off since the government of Mr 
Whitlam scrapped University fees back in the early seventies. 
In both cases the main justification for the position was one of 
equity. Whitlam argued the equity of both the rich and poor 
having access to education at a tertiary level. A generation on, 
Wran argues the equity of not making the poor pay for the 
education of rich children. 

For the central, and terribly sad, fact is that the poor have 
not, by and large, availed themselves of the opportunities 
given them by Whitlam. The statistics show quite clearly that 
the social make up of the student body, in terms of parental 
occupation and income, has shifted scarcely a jot during the 
last generation. Whether you were a student in 1960, 1970 or 
1980, the status of your parents was much the same. 

Equity, then, is an argument that cuts both ways. But the 
argument from equity is not the only, or neccessarily the 
deciding argument. Considerations of the national interest, for 
instance, must have some force. And surely, the paramount 
national interest we have at this moment in our history is 
turning Australia from a primary producer into one where 
. manufacturing and service occupations provide most of its 
wealth. 

The current government has gone a long way down the stony 
track of restructuring our economy. They deserve more credit 
for this than they generally get. Part of their strategy has been 
a recognition that we need to change the composition of our 
workforce. To create a technology based country, we need 
more technologists. It is no accident that 90 odd per cent of 
Japanese have tertiary education, or that engineering is the 
profession with the highest prestige in Japan. 

The national interest then, dictates that we must increase 
enrolments at tetiary institutions, and particularly in the 
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Hotol carrying a third generation Auaat safelllte, llfta oft from the cape York Spaceport. Neither the 
spaceport, nor Hotol or the safelllte, yet exlm, but peOple are work Ing on n. 

BABA 8WB all 
British Aerospace Australia 
was one of the most bullish 
participants at the recent "com
mercialisation of Space" con-

productive professions, engi
neers, architects, management 
specialists and so on. We need 
policies that make education 
for these professions more at
tractive, and easier to obtain. 
Unfortunately, this is precisely 
what we are not doing. 

Education is becoming pro
gressively more difficult to get 
hold of. By reducing the 
amount it spends on T AFE and 
universities in real terms, the 
government is making places 
harder to get. Its true that the 
total number of university 
places will increase over the 
next few years, with the crea
tion of a new University on the 
Gold Coast, but only to flood 
the economy with yet more 
lawyers, social workers and ac-

ference held in Brisbane. With 
major involvement in the ERS 
1 radar satellite, and Aussat's 
L band downstation technology 

countants. So far as this writer 
is aware, not a single new engi
neering place will be created in 
Australian tertiary institutions, 
at any level, next year. And 
only band aids are planned for 
the next ten. 

Nor are we making extended 
education overly attractive. 
One reason Australian children 
stay away from universities in 
droves is that it is by no means 
clear that it's financially worth 
while going to university. De
pending on how you do the 
sums, it's quite possible to 
demonstrate that a bright fif
teen year old with a bit of luck 
and imagination would be bet
ter off leaving school, than 
continuing education for an
other decade. Consider that 

(See News Digest, June 1988) 
the company obviously intends 
to be closely involved in Aus
tralian space activities. 

many a fortune has been won 
in ten years. Many a student is 
still living in squalid inner city 
digs worrying about exam 
marks at age 25. In fact, one 
could probably argue that it's 
the mediocre talents that are 
best served by university. The 
letters after their name will 
provide at least a partial shield 
from the slings and arrows of 
outrageous fortune. 

The argument may be spe
cious; in fact it probably is. But 
sufficient young people believe 
it for it to be a problem of such 
dimensions that it will destroy 
the whole bright new world 
Messrs Hawke, Howard, But
ton and Jones shine before us. 
If this is not to happen, then 
we have got to start training 



The parent British company 
has grown by amalgamation of 
most of the British Aircraft in
dustry to be one of the world's 
biggest producers of air and 
spacecraft. It has a track record 
in the space field as long as 
any. This year, for instance, 
BaE is celebrating the tenth 
year in orbit of its orbital test 
satellite, OTS, which was 
launched in May, 1978 to prove 
the three axis stabilised concept 
could be applied to geostation
ary communications satellites. 

OTS has 7 ,200 communica
tions channels through it, and 
was operated for six years be
fore being retired. It is still 
being used for experimental 
and promotional uses. For in
stance, OTS was used to 
demonstrate the technique of 
solar sailing. 

Geostationary satellites are 
affected by pressure from the 
solar winds, the stream of 
charged particles which ema
nate from the sun exerting a 
force on all objects within its 
path. If not corrected, this 
pressure displaces a satellite 
from its position in orbit. Over
coming this force by use of 
thrusters uses valuable propel
lant. 

Solar sailing is used to main-

our people now. Technical 
education is expensive, but we 
can't afford not to do it. We 
have got to start making it 
more attractive by providing 
the right financial incentives. 
We have got to get more 
women into it and we got to 
keep the gates open for every
one to have a go. 

The last thing we need is yet 
another disincentive to educa
tion. If Wran's proposal be
comes law, the message the 
government will send to the 
next generation of engineers 
will come through loud and 
clear: become a real estate 
salesman. This worries me. We 
can only afford one Allan 
Bond. 

tain on-station position. By 
positioning the arrays and flaps 
connected to the solar arrays, 
the satellite is able to propel it
seH against the solar wind in 
the same manner as a sailing 
ship tacking upwind. This tech
nique considerably prolongs the 
life of a satellite. 

British Aerospace's latest 
Eurostar family of satellites are 
equipped with refined solar 
sailing design features de
veloped from tests on OTS. 

Eurostar is being offered to 
Aussat for the second genera
tion spacecraft and has already 
gone into service with Inmar
sat, the International Maritime 
Satellite Organisation. lnmarsat 
has just signed a contract for 
its fourth Eurostat, to be called 
F4. 

In April 1985, Inmarsat 
placed an order for three satel
lites, valued at $US150 million, 
with an option to supply a fur
ther six. F4 will be launched in 
1991. 

Inmarsat 2 F4, together with 
the other three satellites, will 
comprise Inmarsat's second 
generation space segment 
providing a global maritime 
mobile communications service. 
Operating at C- and L-band 
frequencies it will provide im
portant ship-to-shore and 
shore-to-ship communications. 

The other major British 
Aerospace initiative that has 
captured the public imagination 
is Hotol (See ETI, Oct 1986 
p104) the space plane. Hyper
sonic testing in the shock tun
nel at the Australian national 
University has now been com
pleted. However, the funding 
enabling development of a 
prototype has yet to be an
nounced. it is most unlikely 
this would come from the Brit
ish government, which has 
shown no great love for scien
tific projects of any kind. The 
other likely funding source, the 
European Space Agency, 
(ESA) may well save the day, 
but not at the cost of Hermes, 
the French nnm shuttle. 
France, which contributes most 
of ESAs money, would veto 
any such move. 

llltlw • • • a lltllratlJ dllc 
Tandy Computer in the US has 
announced the existence of a 
CD compatible optical disc that 
can both read and write. 

Tandy has not yet revealed 
the method used to write to the 
disc, however, the company 
has confirmed that it follows 
the conventions established for 
audio. CD and CD ROM, so 
that conventional CD players 
will be able to decode it. 

According to Robert 
McClure of Tandy, the first 
commercial release of the sys
tem will be in an audio applica
tion, where it may be expected 
to compete with Digital Audio 
Tape for the high end audio
phile market. In any such bat
tle, a recordable CD would 
have a distinct advantage over 
DAT, because of the huge 
amount of software available. 

A data storage device for 
computers is still a little way 
down the track, although most 
of the technical bugs appear to 

have been ironed out of the 
system. A recordable CD 
would change the nature of the 
disk market overnight because 
of its huge storage area, several 
gigabytes. In fact, it would 
change the basic architecture of 
computers themselves. 

Currently, optical storage is 
available in the so called 
WORM drives (Write once 
read many). As their name 
suggests, these are drives that 
can be written to once, but not 
subsequently erased. 'Thus they 
form a valuable permanent 
data recording device in many 
mainframe applications. How
ever, this inflexibility and their 
enormous price has kept them 
out of the PC market. 

Optical CD-ROM drives al
ready exist for PCs, and in 
fact, are price and size com
petitive with conventional disc 
drives. The first application of 
the new technology then, will 
most likely be in the PC area. 

Highsr and Hlgllllr 
The record of high-temperature 
super-conductivity has been 
broken yet again. Dr Paul 
Grant of the IBM research 
laboratory in Almaden, Cali
fornia has announced the at
tainment of zero resistance at 
125 K in a thallium-barium-cal
cium-copper oxide. At the time 
of the announcement, this rep
resented an increase of over 20 
degrees on the highest pub
lished zero-resistance tempera
ture. 

Grant was speaking at an 
evening session of the week
long International Conference 
on High-Temperature Super
conductivity and Materials and 
Mechanisms of Superconduc
tivity, which brought 1200 peo
ple from 36 countries to Inter
laken, mostly to hear reports of 
the latest research on the high
temperature oxide supercon
ductors. Of the 800 talks and 
posters, more than 750 
reported work on the oxide 
materials. 

Most of the excitement was 
generated by reports on the 
new rare-earth-free bismuth 
and thallium superconductors. 
Superconductivity at over 
100 K in bismuth-strontium-cal
cium-copper oxide had been re
ported by Hiroshi Maeda less 
than six weeks before the con
ference began, yet more than 
30 speakers were able to report 
results on this system.Only a 
few had had time to work on 
the thallium system, discovered 
by Z.Z. Sheng and A.M. Her
mann of the University of Ar
kansas only in mid-February, 
but by the end of the week Z. 
Zhao of the Institute of Physics 
in Beijing \\'.BS able to an
nounce that his group had mea
sured zero resistance at 120 K, 
almost equalling Grant's 
record. The frenetic pace at 
which work is proceeding 
around the world was evident 
as speakers presented data that 
were only hours old, hot off 
the facsimile machine. 
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l•UpdatB 
Telecom gave seminars in Syd
ney and Melbourne recently on 
the technical aspects of the In
tegrated Services Digital Net
work (ISDN) which will come 
into operation for large cus
tomers in May 1989. Attend
ance at the seminars far ex
ceeded Telecom's expectations. 
There were 150 people in Syd
ney. The semiars were pitched 
at a highly technical level, but 
many of the attendees ap
peared to be more interested in 
the more general strategic im-

plications of ISDN. ISDN will 
give large organisations access 
to digital links into their P ABX 
systems at 64 kilobits/sec with a 
range of additional network 
features accessible through a 
separate signalling channel. 
The services will be extended 
to smaller business users in 
1990 and eventually to domes
tic subscribers. 

Telecom will not release tar
iffs for ISDN until July. When 
this happens, communications 
planners will start doing their 
sums to see where and how 
ISDN can save them money. 
ISDN marketing Manager 

Rsagans Spacs Program 
In a final attempt to reverse 
the desperate plight of US in
dustry in the face of attack 
from both Europe and Japan, 
President Ronald Reagan has 
used his last state of the union 
address to announce major new 
non defence research initiatives 
to guide US industry over the 
comming decade. 

Central to his plans is a com
mitment to the Ride report, a 
paper authored by astronaut 
Sally Ride which argues the 
case of a US moon base and a 
Mars mission. According to 
Ride both projects could have 
similar implications for us 
business as the l 970's Apollo 
program which gave us inte
grated circuits and Teflon. 

The President seems finally 
to be convinced that the pre
sent level of military funding, 
which has sapped civilian funds 
over the last five years, is not 
sustainable. 

For instance, he has ruled 
that military authorities must 
drop their objections to the 
sale of high-quality photo
graphs of the Earth, so that 
American companies can rival 
French and Soviet competicors. 

The change of heart is not 
before time. The Soviet 
Union has announced bold 
plans to send a probe to the 
Martian moon Phobos, to land 
a Balloon on Mars in 1992, and 
to bring back samples from 
Mars by robot by 1996. With 
every new record set by orbit-

ing Soviet cosmonauts, anxi
eties in the American. space 
community escalated. 

Closer to home, NASA's 
promise to help companies ex
ploit space for profit ran into 
trouble at the Pentagon. De
mand for images of Earth for 
mineral exploration, agriculture 
and military planning had 
drawn European and Soviet 
space merchants into the mar
ketplace. But the Pentagon for
bade companies such as 
EOSAT, which sells photos 
taken by the two American 
Landsat satellites, from offer
ing images with a resolution of 
better than 10 metres. 

Now, the Soviet Union is 
promising to sell images of 
5-metre resolution, and Spot 
Image, a French organisation, 
already offers 10-metre resolu
tion. When the nuclear reactor 
at Chernobyl blew up, the first 
images seen by American view
ers were taken from a satellite. 

Finally, the NASA advisory 
council has warned the agency 
that "undue obsession over 
preventing the transfer of tech
nology . . . will weaken the 
US's ability" to cooperate with 
other countries or to compete 
commercially in space. 

The news will be appreciated 
by a number of Australian 
businessmen, who have been 
prevented from selling Austra
lian designed products behind 
the iron curtain by the infa
mous COCOM agreement, by 

Norm Gale, said that Telecom 
will supply a software package 
to run on a PC which will en
able customers to compare the 
costs for different networks im
plemented in ISDN and using 
existing digital and analogue 
services. 

which the US government 
sought to prevent allies from 
transfering technology to the 
Soviets. 

Stringent budgets for the 
near future may derail lunar 
and Martian exploration. No
netheless, NASA has already 
begun to plan its voyages. The 
agency has a new office of ex
ploration that will ask for $20 
million in next year's budget to 
design a lunar base and a flight 
to Mars. 

In addition, NASA is push
ing to get $1 billion over the 
coming years for its Pathfinder 
programme, which has yet to 
be formally announced. Ac
cording to officials at NASA's 
astronautics division, Path
finder will focus on new tech
nologies for planetary explora
tion. These will include a 
robotically controlled "rover" 
for collecting material from the 
Martian surface. 

NASA also will study aero
braking, which engineers at 
NASA describe as something 
like skimming a flat rock across 
a pond. An aerobraking space
craft skims a planet's atmos
phere to slow down, instead of 
firing retrorockets. It thereby 
reduces its need for fuel. Also, 
engineers must design new pro
pulsion systems and methods 
for reproducing gravity for as
tronauts who will make the 
two-year round-trip journey to 
Mars. 
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Australian and American experts 
agree on what it is, although \heir 
estimates of how much it costs 
you in downtime varie,s. Americans 
believe it accounts for more than 

· 30% of all computer failures. 
Yet some Australians say their 
practical experience leads them to 
believe 70% would be a far more 
accurate figure. 

Surprisingly enough, the greatest 
threat to your computer is the 
very power it runs on. 

The way to control the power 
to your computer and avoid these 
costly breakdowns is with Clean 
Line Systems. Their power con
ditioner,s, uninterruptible power 
supplies and other products 
and services can eliminate all 
disruptive power line disturbances. 
They provide stable, clean elec
trical energy. They can combat 
the damaging effects of lightning 
and even have inbuilt safety 
systems to ensure the power to 
your computer is never cut off 
unexpectedly. 

Clean Line Systems is a wholly 
Australian-owned company that 
designs and manufactures its 
own equipment. They are the 
people more computer companies 
choose to protect their corporate 
cqmputers. 

All Clean Line Systems equip
ment conform with the most 
stringent specifications here in 
Australia, America and Europe. 
It is so advanced that it is half the 
physical size and weight of most 
comparable competitive systems. 
And it outperforms them tool 

Clean Line Systems equipment 
is not noisy, 1t runs cool and 
does not emit any damaging 
magnetic fields. Best of all, it can 
grow with your computer needs. 
Plus, if you ever need 1t, full 
service back-up is available 24 
hours a day, seven days a week. 

Clean Line Systems can el1m1n
ate the greatest threat to your 
computer today. You can purchase, 
lease or rent immediately. 

Call us on the number below, 
or else take your chances with the 
power threat 

CLEAJ\Uf\E 
SYSTEMS 

Head Office 33 Maddox Street, 
Alexandria NSW 2015 
Sydney 698 2277 ·Melbourne 51 9167 
Brisbane 394 8272 ·Adelaide 332 1333 
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860m lm..rt:ard ,,,.,, tor AUBtnlla 
Schlumberger, the world's larg
est manufacturer of smartcards, 
, plans to set up a factory to 
ivanufacture the cards in Aus
tralia for Australian and Asian 
markets, including Japan. 

The $20 million factory, in a 
location yet to be announced, 
is a joint venture between 
Schlumberger and its local dis-. 
tributor, Electronic Transac
tions, Electronic Transactions 
will have a controlling interest 
in the project. The factoy will 
have initial capacity of 400,000 
cards per month, according to 
Electronic Transaction's gen
eral manager, Robert Bader. 

The company claims the 
plant will give Australia "a first 
class microprocessor design and 
manufacturing facility," and 
says it expects to invest a fur
ther $30 million in the facilities 
over the next few years. 

The cards initially manufac
tured will be the relatively sim
ple M29 and F256 models. 
These are used around the 
world for prepayment of tele
phone calls, cinema seats, 

parking, for access control and 
electronic payment. They are 
disposable. 

Electronic Transactions man
aging director, Alain Gottes
man, claims smartcard pay
phones offer considerable ad
vantages over coin or credit 
card operated models, and the 
company is discussing with 
Telecom their introduction into 
Australia. 

In France smartcard operated 
public telephones were intro
duced in 1976, there are now 
over 11,000 of these and very 
few coin operated payphones, 
according to Gottesman. He 
claimed the move to smartcards 
had cut telephone vandalism by 
over 90 percent. An additional 
advantage was that smartcard 
payphones removed the re
quirement for coin collection 
and the possibility of pilfering 
by coin collectors. 

The telephone smartcards 
can be programmed from the 
telephone with up to 10 fre
quently used · numbers which 
could then be dialed using a 
single button. Each smartcard 

NBW 0/BBtB Policy 
Commonwealth and State Gov
ernments have launched a re
vamped civil offsets program 
that is designed to bring in
creased benefits to Australian 
industry and boost its interna
tional competitiveness. 

In announcing the launch, 
the Minister for Industry, 
Technology and Commerce, 
Senator John Button, said: 
"The new program will make it 
easier for Australian firms to 
win offsets work and for over
seas companies to fulfil their 
offsets obligations. In the first 
12 months the program will be 
worth up to $300 million t.o 
local industry." 

Under the new program, for
eign companies selling to Fed
eral Government departments 
or agencies will be required to 
source goods, services or trans
fer technology to 30 per cent of 
the value of the contract. In 

the past, companies have also 
been required to fulfil similar 
obligations when selling to each 
State Government or its agen
cies. This had led to fragmenta
tion of industry. 

With the new agreement, the 
Commonwealth Government, 
in close consultation the the 
States, will negotiate offsets 
agreements for all Common
wealth civil purchases and State 
purchases of information tech
nology products. 

The new polic¥ is the latest 
of many different offset ar
rangements tried by the gov
ernment. None have been 
particularly succei;;sful in gener
ating increased manufacturing, 
and sustainable R & D has 
been almost totally absent. 

The States will take a leading 
role in the negotiation of off
sets proposals involving local 
companies in the Program and 

has a serial number and if the 
card was stolen the number 
could be downloaded into 
every payphone on the network 
from a central computer mak
ing the stolen card worthless. 

Telecom Australia has intro
duced a payphone by standard 
credit cards, but this is not a 
general purpose payphone as· 
there is a minimum fee of 
$1.20. However, Telecom was 
recently reported to be plan
ning the installation of 2500 
credit card payphones by 1990. 
There are only about 150 at 
present. 

Schlumberger's most sophisti
cated smartcard, the M64K has 
more processing power and 
memory than personal comput
ers of 10 years ago. It incorpo
rates a microprocessor, 256 
bytes of Random access memo
ry, 4 kilobytes of program stor
age and 8 kilobytes of pro
grammable read only memory 
where pin codes, access keys 
and account details are stored. 

will continue to arrange other 
offsets obligations in regard to 
State purchases other than in
formation technology. State 
offsets outside the scope of the 
national program will be under-. 
taken in harmony with the na
tional policy. 

Under the old system, com
panies had to cope with sepa
rate and different Common
wealth and State offsets pro
grams. Now an overseas firm 
incurring offsets obligations to 
a State Government can under
take the work in any State. 

The government hopes the 
new policy will be more attrac
tive to foreign corporations. 

"This is a clear signal to 
transnational corporations that 
Australia wants to remove un
necessary regulations impeding 
their productive activities in 
Australia," Button said. 



AXE LE" 
PC BASED LOGIC ANALYSER 
Converts an 
IBM-PC/XT I AT® 
into a powerful 
24 CH, 
lOOMHz 
analyser. 

The Axelen ALA24 l 00 is essentially an adaptor that 
turns an IBM-PC/XT/AT® or compatible into a high 
performance, user friendly logic analyser, at a much 
reduced cost compared to a stand-alone instrument. 

All that is required with the ALA24 l 00 is a PC 
with one floppy disk drive, 256kB memory and any 
graphics display card. The configuration overview 
chart on the right lists the system acquisition 
specification limits. 

The powerful multi-level, multi-command 
sequential triggering ensures that you can specify 

complex events precisely and so, capture and record 
the required information. Furthermore, Data 
Qualification can be enabled to achieve optimum use 
of memory, as this will ensure the ALA24100 only 
records events of interest. 

Most importantly, the driving software is elegantly 
written, making operation logical and trouble free. A 
fast, comprehensive HELP feature is available at all 
times, so there is no need to memorise commands or 
refer to the manual. In normal operation there are 
four basic modes: FORMAT, to set up all 
parameters; TIMING, for display and analysis of 
timing diagrams; LIST, for display and analysis of 
state diagrams (BIN, HEX, ASCII, OCT), DOS, to 
manipulate data files and add/edit comments for 
future reference. · 

CONFIGURATION OVERVIEW 

INT at INT at INT or EXT = < 25MHz 

lOOMHz 50MHz Nonqualificd Qualified 

Data Channels 8 16 24 16 

Trigger Words 1 2 4 4 

Trigger Levels 1 2 4 4 

Memory Depth 8176/CH 4088/CH 2044/CH 2044/CH 

SHOWROOM a SALES 
86 Parramatta Road Phone (02) 519 3933 
Camperdown 2050 Fax: (02) 550 1378 

llC Radio parts Group. Melbourne. Phone 329 7888 
tu Sallee Systems Pty Ltd. Brisbane. Phone 369 5900 

Nortek Townsville. Phone 79 8600 

ACT Electronic Components Pty Ltd Fyshw1ck 
Phone 80 4653 

TAS George Harvey Electronics Hobart 
Phone 34 2233 

WA Hinco Engineering Ply Ltd Perth Phone 381 4477 
SA Int Commun1cal1on Systems Ply Ltd. 

Port Adelaide Phone 47 3688 

READER INFO No. 7 

George Harvey Electronics 
Launceston Phone 31 6533 
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Communication News 
Information services 
by Microwave to 
start this year 
The federal government is 
planning to licence a range of 
information providors for 
Video and Audio Entertain
ment and Information Services 
(V AEIS) to be carried over mi
crowave Multipoint Distribu
tion Systems (MDS). VAEIS 
can also be carried by satellite. 
An example is the Sky Channel 
TV service which is beamed 
into hotels and clubs around 
Australia via the Aussat satel
lite. 

The plan was announced by 
the Minister for Transport and 
Communications, Senator Gar
eth Evans, in his opening ad
dress to the Australian Tele
communications Users Group 
Conference, AUTUG'88, in 
Melbourne on April 19th. 
Speaking by video link from 
Canberra, Evans said that the 
plan was designed to cope with 
the flood of applications for 
such services received in Octo
ber 1986 when the Government 
first invited expressions of in
terest. 

In MDS information is dis
tributed by omnidirectional mi
crowave antennas on high 
points in metropolitan areas 
and received by small dish an
tennas located on office build
ings. The target for services 
distributed by MDS is commer
cial rather than domestic. 
Where necessary repeaters can 
be intalled to fill in shadow 
zones created by tall buildings. 
Each building is wired with co
axial cable to carry the signal 
to individual subscribers. 

An MDS system is already in 
operation in Sydney. It is run 
by AAP Reuters Communica
tions for its parent company 
AAP Information Services and 
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distributes all AAP's news wire 
and financial information ser
vices. The central transmitter is 
located on the top of Centre
point tower and gives coverage 
as far out as the Blue Moun
tains. 

The frequencies licenced 
under the 1983 Radiocommuni
cations Act for MDS allow for 
a total of 19 7MHz channels 
five in the 2076 to 2111 GHz 
band and 14 in the 2300 to 
2400 GHz band. These will be 
available in any capital or re
gional city where there is suffi
cient demand for services. The 
initial problem arose because 
several hundred applicants ex
pressed interest in providing 
VAEIS over MDS. Each chan
nel can carry one TV channel 
or a mixture of voice, data, 
text and image. In a text only 
application each channel can 
carry 4 million words per 
minute. 

Under the Government's 
new licencing plan, a priority 
will be assigned to licences de
pending on the type of infor
mation service to be offered. 
The priority is as follows: 
(1) test and graphics, 
(2) text, graphics and still pic
tures, 
(3) text, graphics, still pictures 
and sound, 
( 4) non-entertainment video, 
(5) entertainment video which 
may include pay TV. 

Pay TV services have been 
under a moratorium since 1986. 
The Minister announced in the 
same address that these will be 
the subject of a separate re
view. Licences for services in 
category five will not be issued 
until 1990 when the pay TV 
moratorium has expired. Six of 
the 19 channels have been re
served for such services. 

If there are still more appli
cants than available channels, 

then those services which offer 
time sensitive information will 
be given priority, the Minister 
said. The first licences should 
be issued in June or July this 
year. 

Typical services which the 
Government expects to be of
fered over MDS include: stock 
and commodity exchange prices 
distributed to brokers, fund, 
managers and the like; real es
tate information to agents; gen
eral information and news re
lating to emergency service to 
be directed to services such as 
police, fire and ambulance. 

Organisations granted and 
MDS licence may contract the 
provision of transmission and 
receiving equipment to a third 
party and AAP Communica
tions hopes to pick up a large 
slice of this business. General 
Manager Barney Blundell 
claimed the company is the 
largest operator of MDS ser
vices anywhere in the world. It 
presently operates these for its 
parent, AAP Information Ser
vices and has MDS receiving 
antennas and cabling in over 
750 buildings in metropolitan 
areas around Australia. Blun
dell said the. company was al
ready negotiating with Austra
lian manufacturers to meet the 
anticipated demand for equip
ment once new V AEIS licences 
are granted. 

Pay TV for Telecom 
The review of pay tv policy an
nounced in April by the Minis
ter for Transport and Com
munications, Senator Gareth 
Evans, leads to several sce
narios for the distribution of 
these services which could have 
a major impact on the Austra
lian telecommunications indus
try. 

Evans' predecessor, Michael 
Duffy, imposed a four year 

moratorium on pay TV in 1986 
"to allow recent upheavals in 
the industry to subside before 
another change was wrought." 
One of the problems with pay 
TV services is that they repre
sent a "misfit between the 
legislative framework and the 
relevant technologies," accord
ing to Senator Evans. "Pay TV 
is neither broadcasting nor 
radiocommunications . nor tele
communications as defined in 
our legislation," he said. "The 
term pay TV is about form and 
content, our legislation is 
mostly about carriage. Al
though Telecom acts in con
formity with Government poli
cy, there is no legal impedi
ment to its allowing pay TV at 
all." 

Evans review will initially be 
conducted ~'by a small depart
mental group charged with 
identifying policy options for 
Government consideration." 

There will be no public en
quiry, Evans said, but "an ex
ercise in correlating informa
tion already available in con
tentious issues, such as the 
number and range of services 
that can be provided, the likely 
effects on the broadcasting and 
telecommunication systems and 
the Australian film industry 
and regulation of the industry." 

A key issue will be the 
means of distribution of pay 
TV services. There are several 
options: direct broadcast by 
satellite, broadcast by UH
F/VHF signals, dedicated coax
ial or fibre optic cable forming 
part of the overall telecom
munications network. 

This last scenario could see 
Telecom Australia as the major 
carrier of pay TV Services in 
the future. Many will resent 
this concentration of power in 
the already powerful monop
oly, but it would allow Tele-





Communlcatletn News 
com to provide high capacity 
links into the homes of domes
tic subscribers and amortise the 
cost over a greater range of 
services. 

According to Allan Locke, 
General Manager of Austral 
Standard Cables, one of 
the country's largest manufac
turers of optical fibre cables, 
such a move would also pro
vide a substantial boost to Aus
tralia's optical fibre cable in
dustry which will be faced with 
the problem of overcapacity 
after 1992 when Telecom com
pletes its ambitious project to 
ring Australia with high ca
pacity fibre optic links. 

Telecom will be well placed 
· to offer transmission services 
for pay TV as it will be gearing 
up to introduce broadband 
communications carriers into 
subscriber premises by the mid 
1990s. In a number of Euro
pean countries and the USA, 
pay TV has been operating 
since the 1950s, the number of 
domestic premises equipped to 
receive pay TV recently passed 
the 50 percent mark. Belgium 
has over 90 percent of homes 
equipped to receive pay TV yet 
is embarking on a telecom
munications strategy which will 
see the telecommunications 
network also able to provide 
carriage of pay TV signals 
within a few years. These coun
tries will not find it so easy to 
build a single broadband net
work for voice, data, image 
and TV services. 

Telecom is not blind to the 
opportunities and is already re
searching the technologies it 
will use to deliver TV signals to 
subscribers as part of an overall 
broadband communications 
network. Harry Wragge, direc
tor of Telecom's Research Lab
oratories said "I've been at
tempting to position the Lab
oratories so that if Telecom is 
in that field we'll be there with 
the best technology available." 
This strategy, Wragge said, in
cluded very fast packet switch
ing technologies now under 
development by the Research 
Laboratories for the main net
work switches, the QPSX 
metropolitan area network to 
meet the needs of corporate 
customers and the Multiple Ac
cess Customer Network (MAC-
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NET) to serve the domestic 
market. 

Macnet was conceived by the 
Research Laboratories in 1985 
and is now the subject of sev
eral worldwide Telecom pat
ents. Macnet allows a number 
of customers to share a single 
optical fibre link to the local 
exchange. Only in the vicinity 
of the customer premises is the 
cable split into indivicual fibre 
pairs for each customer using a 
passive splitter. Information on 
Macnet is time division multi
plexed with address informa
tion added for each customer. 
A prototype Macnet has been 
developed for Telecom by 
Alcoatel-STC and Australian 
Optical Fibre Research Pty 
Ltd. It is now undergoing field 
trials in Melbourne and Syd
ney. Telecom's aim, Wragge 
said, was to keep electronics 
out of Macnet to keep connec
tion costs as low as possible. 
Macnet will ultimately support 
high definition Television 
which will require a bandwidth 
of 150 Megabits per channel. 

Philips Launches 
New ISDN PABX 
Philips Communications new 
PABX, the Sopho-S, made its 
debut at the telecommunica
tions exhibition held in con
junction with the A TUG'88 
conference in Melbourne last 
month. The Sopho-S is de
signed for use on the integrated 
Services Digital Network 
(ISDN) which Telecom will in
troduce next year. Philips has 
already installed six of the sys
tems in Australia under the re
stricted authority to supply 
which Telecom imposes on all 
new P ABX systems. 

According to Philips, the 
Sopho-S can be configured for 
any number from 20 to 20,000 
extensions. The Sopho-S is one 
of the first P ABX to support 
the CCITT standard S interface 
on its extension ports. Most 
ISDN PABX use a proprietary 
interface for the extensions. 
This means that customers 
must buy terminals from the 
P ABX supplier, or buy adap
tors to connect standard ISDN 
terminals to the P ABX. The S 
interface allows each terminal 
to be located up to 2 kilome-

tres from the PABX and carry 
voice and data at 64 kilobits 
per second over a single pair of 
wires. 

As part of the ISDN, Tele
com has developed a proprie
tary protocol for signaling be
tween P ABX systems. Telecom 
claims the protocol, known as 
Teleinc, is at least a year ahead 
of similar developments else
where in the world. A common 
standard for signaling between 
P ABX systems from different 
manufacturers is essential if 
ISDN is to replace the concept 
of the private network. Compa
nies with offices around the 
country are setting up networks 
of P ABX systems interlinked 
by leased lines. The facilities of 
the modern P ABX allow these 
networks to appear to users as 
one P ABX with extensions in 
all offices. These facilities are 
achieved by signals sent over 
leased lines. Unfortunately 
these signaling schemes are 
proprietary, so all P ABX in the 
network must be the same. 

However, no P ABX vendor 
has yet committed to support
ing Telinc which Telecom says 
it has spent over $1 million 
developing, Trevor Jordan, su
pervising engineer technical 
support P ABX engineering, de
scribed vendors' reaction to Te
linc as varying from "hostile to 
very positive". He did say the 
PABX which Telecom will sell 
will support Telinc. In spite of 
strong rumours that it will be 
the Siemens Hicom, Telecom 
has still not confirmed this. 

Jordan said that work in the 
CCIT on _private network sig
naling had come to an abrupt 
halt. The work had been 
vetoed by the US on the 
grounds that it was not the 
perorogative of the CCITT to 
set standards for these services. 

Another feature of the Tele
com ISDN which represents a 
departure from CCITT Stand
ards by Telecom will be a user 
configurable semipermanent 64 
kilobit/sec service, known as 
Timelink. Timelink will differ 
from a normal dial-up circuit 
by having a higher flag fall fee 
and lower timt; charge. Tele
com has not said over what 
period Timelink will become 
cheaper than a normal call. 

Telecom says Timelink has 

been introduced to meet the 
needs of private networks oper
ating in ISDN. However, users 
will still have the option of or
dering a permanent leased cir
cuit in ISDN in the same way 
that they order leased lines 
today. Telecom's main aim for 
ISDN in the early stages is to 
reverse the trend to private 
leased line networks. The more 
services that can be retained in 
and controlled by Telecom in 
the public network, the 
stronger is Telecom's position 
in the event of future deregula
tion and the greater its revenue 
potential. 

Primary Rate ISDN services, 
which will give large organisa
tions 20 x 64 kilobit/sec chan
nels over a 2 megabit/sec link 
into their P ABX systems will 
be supplied with an automatic 
backup facility. Each link be
tween the subscribers premises 
and the exchange will be moni
tored continuously for errors. 
If the error rate exceeds a 
preset limit, the entire Primary 
Rate service will be switched 
over to a standby. The change
over will be 'barely detectable' 
to customers, according to 
Telecom. 

Second Generation 
Office Automation 
Products 
Greg Smith, a consultant with 
the National Protocol Support 
Centre, predicts that work 
being carried out on the Open 
Systems Interconnection (OSI) 
standards would lead in a few 
years to a new generation of 
office products that would de
mand the high data rate capa
bilities of ISDN. 

File Transfer and Manage
ment (FT AM) protocols now 
under development as part of 
the OSI would make it possible 
for files to be distributed on 
different computer systems 
anywhere in a network. The 
OSI's Office Document Archi
tecture (ODA) would when 
finalised allow for the transfer 
and manipulation of documents 
between different wordprocess
ing systems, pushing up the de
mand for switched high speed 
communications links. Smith 
said. • 



ROD IRVD\TG ELECTRONICS ,--~ 
HAVE A HUGE RANGE OF t•\ 
DISCOUNT PERIPHERALS · 'f;;t;J~' 

PANASONIC KX·P1081 
.~U~TRIX PRINTER 
•Pica or Elite character set 
•Print Modes: NLO, Dot Graphics. 

Proportional Font, Oran 
• ProPC?rttonal Printing 
• Reliable and Compact 
• P~k>nal Printing 

=~~~=k~er 
Cat. C20035 ......... Normally $595 
SAVE $206, . ONLY $389 

• RJ!tv.mr.t~To~'!o~ area 
• Convenientty stacks paper printout 

• ~~~~~r~ra:~~:~:~ee1 
• Suitable tor most printers 
• Excellent value at these prices! 
C21054 (801132 column) .. $26.95 

ENCLOSED PRINTER 
STAND 

• l\eeps your paper and print-outs 
neat and orderly. 

•Transparent cover makes it easy 
to check on paper supply. 

• Paper can be fed from the centre 
or the rear according to the design 
of the printer. 

• Removable drawer which allows 
paper to be changed without 
movtng the printer. 

• Retractable rear basket makes 
print-out collection fast and 
convenient. 

• Suitable for most printers 
C21055 $59.95 

8c, 

PRINTER RIBBONS 
TO SUIT: 

~?>· sxeo,1g~~r100. MS?IJ~ 
$8.95 $7.95 

WU rilXlo~~t:l\f Ax70R~ 
$8.95 $7.95 

1-9 iiil.,ciciJmilix100 10• 

$19.95 $18.95 

iC~3) 10. 
$9.95 

10' 
$25.00 

.,,, 

264WAY 
RS232 DATA TRANSFER 

If you haJ~Cf~F!,,patible 
devices that need to share a third or 

::s:=c::.:i:ira::o~ 
time and haaale of conatantly 
changing cables and leads around. 
• No power required 
• Speed and code transparent 
• ~~~~rltion rotary switch on 

• Three/Ave interface connections 
on rear panel 

• Swl!ch ..,,_standard with 
female connector 

2 WAY CalX19120 only $59 
4 WAY Cat.X19125 only $99 

264WAY 
CENTRONICS DATA 

s~~.l.W~~tly 
~m~~~~:=~~~~r 
switches. These data switches 
support the 36 pin oontronic interface 
used by Centronics, Prlntronics, 
Data Products, Epson, Micronics, 
Star, and many other printer 
manufacturers. 
• No power required 
• Speed and code transparent 
•Two/Four position rotary switch on 

!root panel 
• Three/Five interface connections 

on rear panel 
• Switch comes standard with 

female connector 
• Bale locks are standard 
2WAY (X19130) .... only $59 
4 WAY (X19135) .... only $99 

NEC DISK DRIVES 

3112" DISK DRIVE 
• 1 M1Byte untormant!'u. 

(640K formatted) 
• Double sided. double density. 
•Access Time 3misec 
Cat $255 

• Sw•tci~; t~'d'dM~~ MtByte 
unformatted 
1.2 M!Byte to 720K form.atted 

• Double sided. double density 
• AT compatible 
Cat C11906 $269 

• Double8~:d~!-tft'Jo,~!ns1ty 
• 1 6 M Byte unformatted 
Cat C t1908 $785 

~n!'~U~i~~~f?oPe~~~d 
IBM' compatible. Warranty 
Cat x2ooto ONLY $595 

~@;.\~-

BABY AT* COMPATIBLE 
FROM S2,295 

• Final assembling & testing in Australia! 
• Up to 1 M/Byte Main Board 
• Switchable 8/10/12 MHz 
• 1.2 M/Byte Floppy Disk Drive 
e80286CPU 
• Colour Graphics Display Card 
•&Slots 
• Floppy & Hard Disk Controller 
• Printer Card and RS232 
• Optional 20/40/80 M/Byte Hard Disk Drives 
•Keyboard 
• 200W Power Supply 
•Manual 
• 12 Months Warranty 
•Dimensions: 360(W) x 175(H) x 405(D)mm 

s1f.tf~UT.-~~~.~ .. ~!.~ .. '?~~·~'-!'~h~95 
STANDARD BABY AT* COMPATIBLE 
1 M/Byte RAM, and hard disk drive .... 
WITH 20 M/BYTE HARD DISK $3,295 
WITH 40 M/BYTE HARD DISK . $3,795 
WITH 80 M/BYTE HARD DISK $4,695 

MOUSE MAT 
Aquahty mouse mat tor accurate and 
comfortable tracking 
C21075 $14.95 

51/4" DISK STORAGE 

Efficient aAPe!t~~rotect your 
disks from being damaged or lost! 
Futul'ff ... 
• 100 x 51;4" disk capacity 
• Smoked plastic hinged lid 

: ~~~~~;a~ ~J~ ~=ceg~se. 
• Contemporary design 

'c10020 ....... only $17.95 

31/2" DISK STORAGE 

•Holds up ~~2~bJ d.1skettes 
• Smoked plastic htnged hd 
•lockable (2 keys supphed) 
•High impact plastic base 
•Contemporary design 
Cat. Ct6038 only $19.95 

NEW ZDIN 
MONltORS!! 

12" TTL MONITOR 
X14500 (GREEN) $149 
X14502 (AMBER) $149 
(100RMORE$139EACH!) · 

RITAON 2 MONITORS 
St)'liSti irionitors av8i18&18 in green 
or amber displays and featuring 
swivel base that tilts forward and 
back 30 degrees and swivels right to 
left 60 degrees! 
SPECIACATIONS: 
CRT DISPLAY SIZE: 12 inches 

1N~ul1~1~:A~,~~ ~~~~c~~~n 
1~~1:Ev~~~~~~~rmal 
l~~~~'rt~~l:~~~~·~g~ ~~~~e 

JBCk 
RISE AND FALL TIME: Less than 

25us 
VIDEO BANDWIDTH: 20MHz 
Corner: 800 lines 
Goometrtc dlltortlon; 2'Yn or less 

c~~rt~t~~~~~~ $!er Qn/Ott, 
tmghlne1>s, contras! 
AMr; Vortteul hold. Honzontal hold. 
V11111cnl 11110. Vertical size 

(i11M111C1u XM!lOO NormaltyS17t 
Amhrn C:nl XI 4f>08. Normally S171 

NOW ONLY $139 

VERBATIM DISK 
SPECIALS! 

All prices 10 disk boxes! 
Description 1-9 10+ 
31!.l" 1512D ......... $44.95 $42.95 
311.1" 2512D ......... $4U5 $43.11 
311.1"28/HD ........ Pl.00 ...... 
51t4" 1812D ......... 122.00 m.oo 
51/4" 2Dl2D ........ ue.oo m.oo 
51/4" 28/4D ......... $715.00 $70.00 
51/4" 25/HD ........ $42.95 $41.00 

I 

(i). 1(1). 
I I 

"NO BRAND" 
Now youQl~~§.Lquallty 
disks that are also the cheapest in 
J'.'ustralia! They even come with a 
hfetime warranty! So why pay 
2-3 times the price for the same 
quality? 

Packs of 10, DIS DID without boxes. 
or brand na~e, JU St their white paper 
jacket. and index labels. 
(5114" disks includes write protects). 

51/4" 2Sl2D DISKS 
lO·DISKS tOO·DISKS t.OOO•DISKS 
$7·95°0 $7·50" $6·95 .. 

(ALL PRICES PER 10 DISKS) 

51/4" HIGH DENSfTVDISKS 
tU ·DISKS 100 ·DISKS 1.000·DISKS 
s29.95•• s21.95•• s25.9500 

(ALL PRICES PER 10 DISKS) 

31h" "NO BRAND" DISKS 
DOUBLE SIDED/DOUBLE DENSITY 
t 0 · DISKS 100 · DISKS t 000 · DISKS 
$29 $27 $25 

(ALL PRICES PER 10 DISKS} 

Des~~~~OfJ9<iI,21~~,SJ,,,05 
31r.zn 2S/2D $32.95 $30.95 
51/4" 1912D $12.95 $11.95 
51;4 .. 2Sl2D $13.95 $12. 95 
51/4"2SIHD $29.95 $27.95 

THOMSON EGA MONn'OR 
Top quoflty high rnoMlon EW\ 
monitors wtth a space-age destgn. 
SPECIFICATION8: 
CAT: 14 Inch (360mm) diagonal, 

90degreedeflocUon. 
Dlopf8y-: 245(H) x 180(V)mm 
,,_.,,,.,,., P22, non gl11!8, tinted 

sc:raen. 
Do1Pltcll:0.31mm 
v---:18MHz 
"-utlon: 15· 75KHz - 840 x 200 

21 ·85KHz 840 x 350 
lnpulllillnllf•: 

1. RGB!-polftfve, H(+), V(+) 
2. !'!GgBbl·~I. H(+), II(-) 

lf1Mll ,,,..._:TTL Level 
(330ohmM1 
-- FNqUOl1Cy: Horizontol: 1 ·75KHzor21-85KHz 

+-10Hz 
Verticel: 50 • 80 Hz 
~:9pln, D·typa 

=~~~~ ':i'rlil)' 380(W)mm 

X14525 .................. $896 

~~ 
9 PIN TO 25 PIN 

CONNECTOR ADAPTORS 
NEW! The ideal solution! Features 
gold plated pins. 

rn=: g:~~ge~~2~~ 
................ each $10.95 

U.S. TO AUSTRALIAN 
TELEPHONE ADtPTOR 

•Australian plug to U.S. socket 
Y1600B .................. $8.95 

~:lt~l!~ 1~~~~m~ltit~ 
1 2 month warranty 
Cat x20020 ONLY $795 

. ..-. 
·r··:1~:e··.·.·. . . ,, . . . . . 
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Paul Budde reports on the 
international position of 
videotex services. 

Videotex News 
Digital Still Leader in 
Corporate Videotex 
Digital Equipment Corporation 
has sold more than 600 corpo
rate videotex systems in the US 
alone, thus becoming the domi
nant factor in in-house video
telt. Moreover, most companies 
that have adopted in-house 
videotex systems are integrat
ing them into their existing of
fice automation activities - a 
process that reflects DEC's ap
proach to videotex marketing. 

Penetration Teletext 
6% of all European households 
can now receive teletext (the 
one-way broadcast videotex 
service). This will grow to 20 
million by 1990. Leaders are 
the UK with 16% penetration, 
followed by Switzerland and 
the Netherlands each with 
14%. 

Talking Yellow 
Pages in the US 
Yellow Pages publisher Into
Plus, which is developing "talk
ing" classified directories, has 
added sections of Dow Jones' 
DowPhone audiotex to its elec
tronic package. More than one
third of InfoPlus' yellow pages 
advertisers have purchased 
audiotex supplements to their 
print advertisements. 

Nearly 6500 of Infoplus' 
18,000 directory advertisers 
have included a four-digit 
audiotex number in their print 
display advertisements to steer 
callers to talking advertise
ments for additional or updated 
information. InfoPlus says it re
ceives 1.5 million audiotex calls 
per month. The firm says it will 
generate US$30 million in ad
vertisement revenue (talking 
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and print) this year, up from 
US$11 million in 1986. InfoPlus 
publishes talking yellow pages 
in Boston, two Boston suburbs, 
Rhode island and Cape Cod. 
The company plans to launch 
service by next year in New 
Hampshire and in Phoenix, 
Mesa, Tempe and Tucson, Ari
zona. 

Court/ink on trial in 
the UK 
The first trial, instituted a year 
ago, operates in London. 
Clerks of each of the four 
courts involved, transmit daily 
updates of court listings which 
are then available for access by 
Prestel users by early afternoon 
of the day before the court 
case. 

The second part of the trial 
involves the Oxford and Mid
lands Circuit; that is, Birming
ham, Warwick and Worcester 
Crown Courts and offers com
puterised court listings via Net
work for Law. Using PCs, 
court staff put all the listing 
records onto a hard disc and 
then compile the updated lists 
from that record. End users 
simply log into Network for 
Law at their convenience and 
refer to their mailbox, where 
they will find an updated list of 
the cases to be heard. Future 
enhancements Will enable the 
recipients to specify the partic
ular cases they are interested 
in, so they will not need to 
scan through all the cases. 

Push For Videotex in 
us 
Regional Bell Operating Com
panies ( RBOC's) are acceler
ating their efforts to establish 
beachheads in online informa-

tion services. In separate pro
posals for information gateway 
systems Ameritech and Bell
South stress their commitments 
to systems that will encourage 
and assist independent informa
tion and service providers' par
ticipation. 

Videotex veterans from the 
American Newspaper Publish
ers Association, after a junket 
to France, suggest that a tele
communication entity may play 
a key online services role, but 
US publishers still want to limit 
RBOCs' roles in developing a 
full-scale Minitel model in the 
us. 

US Congress will issue new 
rulings on changes in Modified 
Final Judgement restrictions by 
fall, probably giving RBOCs 
only a small dollop of the free
dom they seek. Coming up 
during the 1988 Washington 
political season, are furhter 
congressional inqumes into 
RBOCs' role in competitive 
services plus the eagerly 
awaited examination of Open 
Network Architecture which is 
intended to assure equal access 
for everyone in information 
services. 

Te/ebank success 
story-US 
Harbinger Computer Services a 
small business telebanking ser
vice, is growing at the rate of 
10% per month; the sales surge 
has been accompanied by 
growth in the size of checking 
account balances customers 
maintain at the banks offering 
Harbinger's InTouch cash man
agement system. All six banks 
that are rolling out InTouch, 
say that 10% of the customers 
signing up for the system are 
new customers for the bank, in 
line with previous studies on 

This item was contributed by 
Paul Budde Communications, 
PO Box 372, Roseville, NSW 
2069 

the "crossover" effect for 
banks that pioneer telebanking 
within .a market. Harbinger's 
research on usage indicates that 
more than 75% of the funds 
transfered through InTouch are 
for intrabank payments; on the 
ohter hand, most of the inter
bank transfers flow into the 
bank that offers InTouch. 

Separately, Harbinger's "The 
Promise" home banking ser
vice, which has not been heav
ily promoted, also continues its 
slow growth. Fulton Federal 
Savings, the Atlanta thrift that 
pioneered the service, has had 
a less than 10% churn rate dur
ing the two years it has offered 
The Promise. 

Reorganisation 
Prestel-UK 
British Telecom's Prestel ser
vice has been re0rganised into 
four divisions. 
1. The lightly used consumer 

services segment of Prestel is 
now grouped with Micronet 
800, the PC-oriented on-line 
service; 

2. Messaging and electronic 
services have been incorpo
rated into the Telecom Gold 
division; 

3. Electronic publishing is 
being expanded to include a 
new hotline database; 

4. A fourth division will man
age the computer centres 
and network services in
volved with Telecom Gold, 
Prestel and a message han
dling service. 

AESIS on CL/RS 
The Australian Earth Sciences 
Information System is now 
available on CURS as part of 
ARID (Australian Resources 
Industry Database). 

ARID is a cluster of re-
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Videotex News 

source industry oriented data 
bases which includes Minfinder 
and Corefinder from the NSW 
Department of Mineral Re
sources, and SAMREF from 
the South Australian Depart
ment of Mines and Energy. 
Minfinder and Samref contain 
mostly open-file exploration re
ports held by the respective de
partments and Corefinder 
covers 120,000 boxes of dia
mond drill core held by the 
NSWDMR. 

Judge Wants Views 
on Minitel Set-up in 
us 
Should the US have a Minitel
type home electronic informa
tion system, and if so, what 
role should the Regional Bell 
Companies (RBOCs) play in 
developing such services? And 
how will telephone companies, 
if unleashed from restrictions, 
compete with publishers? 

Judge Harold Greene, who 
oversees the Bell System 
breakup, put those issues in the 
spotlight by calling for oral ar
guments about the Justice De
partment's proposals to remove 
or modify restrictions on the 
RBOCs. By their existence, the 
two questions on information 
services pinpoint Greene;s in
terest in the home information 
issue. One question is a five
parter. 

In ord~r to achieve an infor
mation system similar to the 
French Teletel system: 
• Is integration required or 

would co-location be suffi
cient? 

• What typi:; of system do the 
RBOCs envision if they were 
permitted to enter this mar
ket? 

• Is operation of such a system 
feasible without a govern
ment or other subsidy? 

• At what cost to the subscrib
ers would the RBOCs, or 
others, be prepared to pro
vide such subscribers with 
Minitel-type terminals? 

• Could such systems be estab
lished in such a way as to re
move the ability for discrimi
nation or must the RBOCs 
be restricted to the transmis
sion of information generated 
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by others? 
The other information services 
question seeks views on "What 
anticompetitive activities, if 
any, would the RBOCs be 
likely to engage in with respect 
to competing publishers if the 
information services restriction 
were removed?" 

New Data Bases on 
AUSTRALIS 
INROADS is produced by the 
Australian Road Research 
Board (ARRB). This data base 
is composed of bibliographic 
references, research in pro
gress, ARRB library catalogue 
records from January 1984, and 
includes a complete record fo 
all ARRB publications. It com
bines two data bases which 
were previously on Ausinet: 
ARRD and ROAD (then a 
private data base), with some 
additional records this data 
base is an excellent source of 
information on all aspects of 
roads and traffic in Australia 
but more importantly it also 
contains overseas information 
which is held in the ARRB li
brary collection. 

ENGINE: Australian Engi
neering Data Base is approxi
mately the same file as was 
once on Ausinet. ENGINE in
dexes the publications of the 
Institution of Engineers, Aus
tralia. 

Free Vldeotex 
Terminals In Japan? 
the Ministry of Posts and Tele
communications continues to 
try to make CAPTAIN -
Character and Pattern Tele
phone Access Information Net
work - videotex systems at
tractive, this time with a ver
sion to be called CAPTEL, 
touted as a potential AUS$3 
billion market. 

The CAPTEL is all-in-one 
terminal, cheaper and smaller 
than a CAPTAIN terminal. 
The efforts of manufacturers 
have been solicited with the ex
hortation to make terminals 
smaller and less expensive, in 
order to activate Japan's video
tex business. 

The Postal Ministry is very 

optimistic about the CAPTEL 
idea, anticipating ·distribution 
of 5 million terminals over the 
next three years - either at 
AUS$150, half their original 
price, or by giving them away. 
The idea is to sign up 30 mil
lion paying customers by the 
fiscal year 1995. 

The Postal Ministry first tried 
the promotion of CAPTAIN in 
1984, but even with a heavy 
promotional fanfare, the sys
tem drew only 26,000 terminal 
sales. NTf, Japan's largest 
communication service compa
ny, however, expects to have 
100,000 sets in use within this 
fiscal year with enough promo
tion. 

Having already struck out 
with previous promotional 
projects for CAPTAIN, there 
is an opinion in the Ministry 
that raised considerable scepti
cism about another try. 

E-Mail Crosses 
Channel 
Electronic mail facilities are to 
be established in May, 1988 be
tween the UK and France. The 
new service follows an agree
ment between Mercury link 
7500, Mercury Communica
tion's electronic mail division 

and a-.tecently created French 
company called RCI-Calvacom 
which offers an international 
network of value added tele
communication services. Al
though the French DGT and 
British Telecom together offer 
datacom services b etween the 
two countries, there has so far 
been no value-added electronic 
mail interconnection. 

Artificial Intelligence 
Available On French 
Videotex 
The AI service called "Carl", 
is specifically designed to help 
small business owners and en
trepreneurs. 

"Carl" has been created to 
offer advice to managers and 
future entrepreneurs on the 250 
most often faced problems and 
questions in the start-up, or 
early phase, of a new business. 
Users are guided to informa
tion on financial advantages, 
subsidies, loans and employ
ment possibilities. "Carl" then 
sorts the users answers through 
a system inquiry system which 
searches for the pertinent judi
cial, social and financial rules 
in its memory and gives the 
user a relevant answer to what
ever problem was posed. 

Top Suppliers in the US of 
Electronic Services 

The total number of suppli
ers to the US electronic infor
mation market is 1500 with a 
total turnover of US$1.6 mil
lion. The annual growth is 10-
15%. 

Five years ago, the market 

potential for 1990 was esti
mated on US$16 billion with an 
average growth between 25-
30%. This of course was a 
gross overestimation of this 
market. 

Information market shares: 



llnB million C/JB 
Disctronics - Australia's Only 
compact disc manufacturer -
presented the millionth Austra
lian-made CD for an Austra
lian record company to Festival 
Records. A special run of the 
Rock and Roll group Ice
house's "Man Of Colours" 
celebrates its status as a Gold 
CD (35,000 units) as well as 
the album selling 500,000 lo
cally. Festival Records is the 
distributor of lcehouse's label, 
Regular Records. 

The lcehouse compact disc 
also has the distinction of being 
the first four colour print run 
for Australia with a special 
process developed by Disctron-

ics that allows detailed full co
lour printing featuring the 
three flowers from the front 
cover of the "Man Of Colours" 
album. 

The presentation of the spe
cial commemorative black com
pact disc with its colourful · 
printing was made at the Disc
tronics Melbourne factory to 
Festival Chairman Allan Hely 
and Managing Director Jim 
White by Distronics Australian 
General Manager Doug Bell. 

Distronics normally exports 
about 85 per cent of its output. 
However, Disctronics estimates 
that it now produces 30 per 
cent of the CDs sold in Austra-

COMING EVENTS 

JUNE 
21-24: Sound Vision '88. Sydney Showgound conference and exhi

bition. Information: Roger Bunch on (02) 439-5299. 
23-24: Australian Transputer and Occam User Group, Conference 
and Exhibition. Details, contact the Conference Convenor, Mr 
John Hulskamp, Department of Communication and Electronic 
Engineering, RMIT, GPO Box 2476V, Melbourne 3001, or on 
(03) 660-2453/2090. 

24: Defence Science and Technology Organisation Hilton Int Mel
bourne. Commercial Application of DSTOs Innovations and 
Capabilities. For further information call Mr Cohen on (062) 95-
9668. Mr Ian Ridgway of DSTO (062) 66-4336 is also available 
to answer queries. 

JULY 
12-14: Fourth National Space Engineering Symposium, Adelaide. 

The Institution of Engineers, Australia, 11 National Circuit, Bar
ton, ACT 2600. Telex: AA62758. 

13-17: The 10th Perth Electronics Show will be held at Claremont, 
Perth. Contact the manager's office, 94 Hat Street, Subiaco, WA 
2008. Phone (09) 382-3122 .. 

26-28: COMDEX Australia's National and International Computer 
and Communications Exhibition and Conference will be held in 
the Darling Harbour area of Sydney. Potential visitors and ex
hibitors should ring (02) 959-5555. 

AUGUST 
16-18: The 3rd Regional Convention of the Melbourne Audio Engi

neering Convention will be held in Melbourne Hilton. Contact 
the Chairman Brian Horman, PO Box 131, GPO South Mel
bourne 3205. Phone (03) 329-0162. 

22-24: The Fifth Aust.-New Zealand Geomecbanics Conference will 
be held at the Hilton Sydney. Contact 193 Rouse Street, Port 
Melbourne, Vic 3207. Phone (03) 646-4044. 

SEPTEMBER 

lia, manufacturing a consistent 
weekly average of 18 out of the 
top 50 selling album titles. 

This particular project signi
fies an important stage of Disc
tronics growth within the Aus
tralian industry and shows the 

excellent support the company 
has been receiving from major 
local record companies such as 
Festival, WEA and BMG/RCA 
as well as the independents 
such as Regular, Wheatley and 
Mushroom. 

11-15: International Energy '88. Gold Coast. Secretariat, Interna
tional Energy '88. GPO Box 1334, Brisbane, Old 4001. Telex: 
AA44587, Attn: H.C.E. 

20-22: The Australian Computing Exhibition will be held at Dar
ling Harbour. Contact Michael Fleur (02) 264-1266. 

21-23: Aust Computer Soc Information Technology Darling Har
bour. Details Miss Karen Hucks, ACS National Secretariat, PO 
Box 319 Darlinghurst, NSW 2010. Phone (02) 211-5855. 

OCTOBER 
1-3: ACCA 88. The Australia Computer Society's Annual Confer

ence will be held at Darling Harbour in Sydney. Contact ACP 
Exhibitions Limited, 2/124 Castlereagh Street, Sydney, NSW 
2000. Phone (02) 264-1266. 

10-13: HOTEX The Australian International Hotel, Accommoda
tion and Retail Food Equipment Exhibition. Royal Exhibition 
Building, Melbourne. Details from Aust Exhibition Services P/L. 
(03) 267-4500. 

10-13: AIFE 88 The 3rd Australian International Food & Drink 
Exhibition. Royal Exhibition Building, Melbourne. Details from 
Aust Exhibition Services P/L. (03) 267-4500. 

30-Nov 3: 9th International Conference on Computer Communica
tion will be held at the Hilton Hotel, Tel Aviv. For more infor
mation contact Dr J. Raviv, Secretariat, ICCC'88, PO Box 
50006. Tel Aviv 61500, Israel. 

31: CSIRO Division of Applied Physics Golden Jubilee Symposium 
and Open Days. Symposium Oct 31 to Nov 2. Open days Nov 4, 
6. Inquiries: J Cook, DAP, PO Box 218, Lindfield 2070. 
(02) 467-6211. 

T.B.A. Fifth Australian Remote Sensing Conference. Details H. J. 
Houghton, PO Box 1215, West Perth, WA 6005. 

NOVEMBER 
1-2: Symposium on Remote Sensing in Antarctica. Mr Peter 7-10 The International Robot Show. Contact Australian Exhibition 

Keage, Antarctic Division, Department of Administrative Ser- Services, 242 St Kilda Road, Melbourne, Vic 3004. Phone 
vices, Channel Highway, Kingston, Tas 7450. Telex: AA57090. I (03) 267-4500. 
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Frequency sharing has led to 
chaos on the airwaves 
according to Arthur Cushen. 

Kilohertz Comment 
Frequency Sharing a 
Shamble 
During the past few weeks 
there has been chaos on the 
shortwave bands with interna
tional broadcasters conflicting 
with one another on the same 
frequency. 

Radio Japan decided to use 
11955 kHz for the General Ser
vice (0700-0900UTC), which is 
the same channel used by the 
BBC World Service from Sin
gapore for reception in Austra
lia and New Zealand. This fre
quency move by Radio Japan 
caused severe interference to 
the BBC programme and at
tempts have been made to get 
Tokyo to find another channel. 

Radio Nederland proposed 
to use 9685 kHz for transmis
sions from Bonaire (1030-
1125UTC), a channel already 
used by Radio Moscow Asian 
Service to South East Asia. It 
was expected that Radio Mos
cow would drop this frequency 
but this did not happen and so 
a new channel was requested 
and 9675 kHz proposed. 

The Voice of America with 
its relay from the Philippines to 
Australia extended its service 
from 1100 to sign on at 
lOOOUTC on 11715 kHz. For
merly this frequency was used 
from llOOUTC, which gave 
good reception. The new sign 
on time has resulted in interfer
ence from Radio Havana, 
Cuba and the VOA's own Por
tuguese service to Latin Amer
ica. A new frequency was re
quested for one of those trans
missions and as 11720 kHz ap
peared to be the only clear 
channel at lOOOUTC, the Por
tuguese Service from VOA was 
moved to that frequency. 

The broadcast from Radio 
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Finland, Helsinki on 17795 kHz 
has run into interference from 
Radio France International 
from 0915UTC. Radio France 
International is decreasing its 
English broadcasts and is now 
heard at 0315UTC on 9790, 
11670 and 11700 kHz; at 
1245UTC on 11670, 15145 and 
21645; at 1600 UTC on 6175 
with the programme now titled 
"Paris Calling the World." 

New Relay Base 
Radio Australia's fourth relay 
base is at Brandon and is ex
pected to operate this month. 
Brandon is in Northern 
Queensland, 15 kilometres 
south of Townsville. The ABC 
also chose Brandon for one of 
its mediumwave transmitters 
4QN which has the power of 50 
kW. Last year when Lyndhurst 
closed down three of its lOkW 
transmitters were taken to 
Brandon, where they now are 
installed with the mediumwave 
transmitter. 

The intention of Radio Aus
tralia is to improve the signal 
into Papua New Guinea and 
into the Solomon Islands. 
Shepparton provides a good 
signal into these areas, but it 
was recognised that in the eve
ning hours a closer site would 
provide a stronger signal. That 
is why Brandon is chosen as it 
is close to the target areas. The 
building at Brandon is able to 
house additional transmitters, 
while there is plenty of area for 
the expansion of aerials includ
ing the new log periodic and 
the four curtain arrays. Ac
cording to a Telecom spokes
man the transmitters will not 
be very effective, but this will 
be overcome by the installation 
of 100 kW transmitters which 
will provide a superb signal. 

The delay in receiving the cur
tain arrays from the USA has 
been overcome by the tempo
rary use of a log periodic aerial 
that has been taken from Lynd
hurst which will provide a ser
vice until the curtain array has 
arrived. It will be used as a 
back-up aerial. 

The languages to be carried 
at the Brandon site are French, 
English and Pidgin. The signal 
will be heard further afield 
than the target areas, but the 
new curtain arrays are not de
signed for long distance recep
tion. 

And Elsewhere ... 
ALASKA: KNLS from May to 
September 24 has English 0800-
0900 11860; 1500-1700 9750; 
1800-1900 11700. 

BELGIUM: Brussels broad
casting in English to September 
24 to Australia 0800-0825 
11695, 15510 Monday-Friday; 
to North America 2330-2355 on 
9925 and 11695 kHz. The 
Home Programme is relayed 
0500-0555 on 9860 and 11985 
kHz to Europe, 0600-0625 on 
6035 and 9860 kHz. 

FINLAND: The schedule to 
September 24 English to Aus
tralasia 0800-0825 17795, 21550 
kHz; to the Far East 0830-0855 
15245, 17795 kHz. 

MOROCCO: Additional fre
quencies are being used for 
Radiodiffusion Television 
Marocaine which include 
broadcasts in English and 
French. The transmissions are 
in English 1630-1700 on 17595 
kHz and 1700-1800 on 17815 
kHz, and the programmes in
clude news at 1630 and 1700-
1710UTC. Transmissions in 
French are carried on the same 
frequency from 1800-1900UTC 
and from 1900 an alternative 

frequency of 11920 kHz is 
used. these frequencies were 
formerly used by Radio Mo
rocco to carry Arabic broad
casts. 

SAIPAN: KUOI now carries 
programmes via satellite from 
WCSN Boston. KUOI is on 
15405 kHz 2200-0200 and then 
moves to 17780 kHz from 0200. 
Between 2200-2300 there is a 
relay of the news and "Moni
tor" and after that recorded 
music with news on the hour 
and half hour. 

SYRIA: Radio Damascus 
has changed frequency to 12085 
kHz for its transmission from 
2005UTC. This channel is not 
as strong as the old 9950 kHz 
frequency, but nevertheless 
provides an hour of news, com
ment and music which is re
ceived at fair strength. 

USA: "KUSW from the 
West to the World", Salt Lake 
City 15580 kHz heard closing 
0000 at strong strength, then 
moves to 11665 kHz where it is 
much weaker and suffers inter
ference. 

USSR: Radio Vilnius in Lith
uania uses 15180 kHz for a 
daily English transmission at 
2200UTC. On Sunday letters 
from listeners particularly from 
Europe are answered and the 
programme also includes an 
English Lithuanian language 
lesson. e 

This item was contributed by 
Arthur Cushen, 212 Earn St., 
Invercargill, New Zealand who 
would be pleased to supply 
additional information on 
medium and shortwave listen
ing. All times are quoted in 
UTC (GMT) which is 10 hours 
behind Australian Eastern 
Standard Time. 



ASIC'. FABRICATION 
Need five integrated circuits, or maybe a few hundred? A 

new Swiss process makes it possible. 

e demand for Application Specific 
ntegrated Circuits (ASICs) is one of 
he most rapidly growing areas in the 

whole of the current microelectronics mar~ 
ket. Manufacturers are becoming increas
ingly aware of the advantages of having 
ICs especially custom designed for their 
own individual applications. 

The use of ASICs places more of the 
chip design capability directly in the hands 
of the design engineers employed by the 
equipment manufacturer. When compared 
with systems using standard components, 
ASICs offer the advantages of perform
ance improvements in systems of smaller 
size, weight and power consumption with 
a reduced number of components. 

ASICs, which are difficult to copy, also 
provide manufacturers with a higher de
gree of confidentiality by keeping the en
tire design process inhouse. 

The growing importance of ASICs can be 
seen from the conclusion of a Dataquest 
survey which estimates that ASICs will 
command at least a 50% share of the 
whole of the IC market by the early 
1990's. They offer independence from the 
business cycles and delivery schedules of 
the standard device manufacturers. 

The LASARRAY Design Syatem allows the easy 
development of customized chips. The design data 
are directly used as Input for the Dli'ect-Wrlte Laser 
In the LASARRAY Procenlng System. 
Photo: LASARRAY 

Brian Dance 

Unfortunately the development of a new 
IC solely for a specific application can be 
an expensive proposition which may also 
involve a conslderable delay. The delay 
may extend to many months if, as is often 
the case, the design fails to meet engineer
ing requirements and must be repeated. 
These factors have limited the rate of 
growth of the ASIC market. 

The use of ASICs has therefore been 
economically viable only when the product 
volumes have been large enough to cover 
the high cost of developing the circuits 
and of producing the masks for circuit fab
rication. In some cases cost benefits 
through the use of ASICs instead of stand
ard components cannot be achieved for 
volumes of less than 10,000 pieces. Many 
of the more specialised applications have 
not therefore been able to benefit from 
the use of ASICs. 

Laser System 
In order to overcome these problems, the 
Swiss -company Lasarray S.A. of 
Brugg/Biel has introduced a rapid in
house, cost-effective system for the design 
and production of silicon ASICs. This 

The screen of the design system shows the layout of 
a gate array deVeloped and produced with the 
LASARRAY method. 
Photo: LASARRAY 

two-stage system approach has been de
veloped by Lasarray in collaboraton with 
Swiss industry and universities. It is 
mainly intended for volumes of 20-2000 
pieces, although it can be economical even 
for volumes as low as 5 devices. A com
pany intending to use this Lasarray system 
must first make an investment of some 
US$31,000 for PC-based ASIC design 
equipment and a short course of employee 
training. The design system is used to 
transform ordinary circuit schematic func
tional diagrams into ASIC designs which 
the computer understands. A silicon com
piler translates the complex system logic 
descriptions into the hardware description 
language. The programming is performed 
in MODEL (Microelectronic Design Lan
guage), a highly structured language simi
lar to PASCAL. This system can also 
simulate the behaviour of the devices for 
testing purposes. 

A further investment must be made in 
an ASIC fabrication unit if the chips are 
to be produced on the system manufactur
er's premises. This unit uses the chip de
sign information to produce fully encapsu
lated and tested ASICs. The user com
pany staff require a training period of a 
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few weeks before they can operate the 
self-contained unit, but it is claimed that 
this system can cut the total cost per typi
cal ASIC chip from about US$220 to 
about US$70 for a volume of 10,000 de
vices per annum. 

A unique feature of the Lasarray ASIC 
fabrication unit is the optical recognition 
system. This uses a red He:Ne laser to 
scan the surface of prestructured silicon 
gate array base wafers of up to 300 chips 
which are coated with a 1.1 micron layer 
of a positive photoresist. These chips are 
prepared with parallel tracks of etched pits 
for controlling the writing process with the 
required positioning accuracy. The red 
laser recognises structures already on the 
wafer without exposing the photoresist. 

Direct Write 
A blue He:Cd Liconix direct write laser 
(DWL) emitting 10 mW at 442 nm is used 
to expose the positive photoresist on a 
complete wafer. The power level delivered 
to the wafer surface is about 0.5 mW. 
After the CAD program has been loaded 
into the laser processor, the beam raster
scans the wafer at speeds of up to 300 
mm/sec horizontally. The scanning is com
pleted by stepping the precision mechani
cal stage vertically so that the beam ex
poses the photoresist on the surface of the 
wafer in a linear raster pattern to produce 
the required final gate patterns. 

The DWL is switched on and off at up 
to 20 kHz by an acousto-optical modulator 
which is controlled using the data which 
was stored in the silicon compiler during 
the design stage. The DWL writes the 
ASIC design onto the photoresist-coated 
silicon gate array wafers, linking the gates 
in the desired manner. The wafer does not 
stop moving during this "flying exposure" 
process. 

The two lasers share a common optical 
system held stationary above the moving 
stage. Accuracy is of the order of 0.5 mi
cron at a scanning speed of 300 mm/sec. 
The system is monitored by closed circuit 
television. The final gate patterns are pro
duced by chemical processing within the 
fabriction unit. The device yields of some 
50% are limited by unavoidable defects 
present in the material of the silicon 
wafer. 

The photochemical process with a low 
power laser followed by chemical resist 
processing avoids the heat problems as
sociated with other laser systems. In the 
latter the intense heat concentrated on a 
small spot is used to remove metal, but 
can adversely affect the characteristics of 
the wafer base material. The Lasarray 
dual laser technique eliminates expensive 
mask making which is a limiting factor for 
prototyping and small volume production. 
Prototypes can thus be produced in small 
volume quantities. The current system is. 
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The LASARRAY Proceulng 
System COll8ldJ of three 

clean room contelnen. They 
are fully equipped for repld 

turnaround ASIC 
production. 

Photo: LASARRAY 

optimised for a 2400 gate CMOS base 
array and 2 micron gate double layer tech
nology. 

ASIC device design may take a few days 
using a Lasarray CAD/CAE hard and 
software package based on a silicon com
piler. This compiler translates complex 
system logic descriptions into simple three
dimensional chip structure information. 
The DWL can then program a 100 mm 
wafer of over 200 chips in about two hours 
with up to four chip designs produced si
multaneously on the singler wafer. The 
beam sweep can be confined to a single 
quadrant of the wafer, so up to 16 differ
ent chip designs have been programmed 
on a single wafer. It is the speed and the 
flexibility of the DWL system which facili
tates breadboarding directly onto silicon. 

Fully functional and tested ASICs in 
HCMOS double metal technology can be 
produced in batches of 20 to 2000 within 
24 working hours of the completion of a 
successful design. This enables equipment 
manufacturers to adapt electronic products 
to a customer's specification very quickly 
and to market new designs with minimum 
delay. The writing time is not dependent · 
on the number of chips on the wafer, but 
on the traversing speed, the metal pitch 
and the dwell time. The typical test dura
tion is about 30 min per wafer (typically 
less than 15 sec per device) with a test ca
pacity of some hundreds of packaged de
vices per hour. 

The semicustom design can be simply 
transformed into full custom design to 
achieve optimum silicon utilization and 
cost benefit. All unused active and inac
tive silicon areas are thereby eliminated. 

A small plant houses all of the necessary 
equipment in three transportable clean 
room containers which can be joined to 
measure about 7.5 x 9 x 3.6 m. One of 
these includes the laser pattern generator 
and a proximity mask aligner in a Class 10 
area. The wafer processing (resist process
ing, plasma deposition, nitride passivation 
etching, etc.) is carried out in a Class 100 
area in the same container. 

The second container has a Class 10000 

area for wafer sawing, die attach, bond
ing, packaging and testing, while the third 
container comprises the service area for 
air conditioning, gas handling, and electri
cal power distribution. The plant has a ca
pacity of 12 wafers per 24 hour day with 
an average daily production (35% yield) 
of 1000 ASICs. 

Installation of the system takes 2-6 
weeks for tum-key operation and Lasarray 
plans to delivery 100 systems by the end 
of 1989. When an ASIC device design has 
been finalised, the system can produce 
thousands of chips economically. 
Analogue 
The present Lasarray system cannot be 
used for analogue products, but the com
pany is to collaborate with Delft Inte
grated Circuit Engineering BV (DICE) of 
Delft, The Netherlands, in the Eureka 
EU222 fast prototypable analogue transis
tor array program. An analogue ASIC will 
be developed which is prototypable by 
DWL to ensure extremely short prototype 
and production tum-around times. In 
comparison with existing analogue transis
tor arrays, the layout will provide for 
much decreased layout times, more effec
tive use of standard analogue cell libraries, 
and better use of the silicon area. Thus 
chip development times will be reduced as 
well as the production costs reduced for 
both small and large production volumes. 
The analogue transistor array is to be de
veloped in the Netherlands with prototyp
ing by third parties at any location, and 
test and evaluation both in the Nether
lands and in Switzerland. Both parties will 
be involved in marketing. The collabora
tion of Centre Suisse d'Electronique et de 
Microtechnique S.A., Neuchatel, Switzer
land, is being sought as a partner. Com
mercialisation is expected to the end of 
the 16 month project with ownership 
equally divided between the two partici
pants. e 

For further information please contact: 
LA SARRA Y S.A. Dr. Rolf H. Sigg, Gott
stattstrasse 24, CH-2504 Biel. Phone 4152 
41 0841. 
Telex 9 31 452 las ch. Fax 41 32 41 28 28. 



GNAT'S WHISKER 
TECHNOLOGY 
Fibre optics need special methods of handling and a whole new complement of 
components because of Its small size and wide bandwidth. 

381 2 
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E. Whitney (1765-1825), the American 
nventor of the cotton gin, a machine 
hat could separate cotton seeds from 

their fibres, ·is generally credited with the 
first successful use of manufacturing stand
ards and interchangeable parts. This oc
curred around 1798 when he was unable 
to secure protection for the cotton gin and 
so turned to supplying the US government 
with 10,000 muskets. Little could he have 
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realised the extent to which his principles 
of standardised parts would be carried. 

Standardised parts made possible mod
em manufacturing. In electronics, issues 
of standardisation are often the first, and 
the most important, matters that need to 
be discussed. Think about Sony and its 
Beta VCR standard for a textbook illus
tration of the way the game should not be 
played. 

The newly developed Spindler & Hoyer ML 
500 often 14 ,..., lines from a single laser 
In the range 811 to 1523 nm. The ML 500 Is 
the find commercial ,...,. where a birefrin
gent filter h• been used u a tuning ele
ment. This single tuning element covers the 
entire spectral range. The filter Is made from 
optlcally birefringent natural crystal quartz, 
and hn a fer greater resolution than con
ventional dispersion prism configurations. 
The output powen per wavelength vary from 
0.1 mW (1523.1 nMJ to 5 mW at 832.7 nm. 
For more Information contact Rofln, (03) 
580-0802. 

Standardisation issues have hounded the 
fibre optic industry, and in fact impeded 
its progress from the laboratory to the fac
tory floor for a number of years. Every
one knows how fibres work, but until 
there is ·a standard to say how thick they 
should be, or at what frequency they 
should operate, its difficult to design a 
practical system around them. In any 
event, such issues have been.finalised, and 
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20km Optical Fibre 
Austral Standard Cables (ASC), part of 
the Metal Manufactures Group, has set 
an Australian Industry record by 
producing a contln1.1ous 20kn\-1ength 
of optical fibre cable. 

It Is a technologlcaf brHkthrough 
for the optical fibre industry In Austra
lia, which until now has been unable 
to supply lengths in excess of 12 km. 
The long length cable, containing 14 
single-mode optical fibres In continu
ous unjointed 20km lengths, should 
prove a boon to Telecom Australia, 
who Intend using It in the second 
stage of the East-West communication l4 
trunk route between Perth and Port 
Augusta. 

Longer cables mean fewer regenera
tion joints. Single-mode cables have 
to be joined In the field by highly
skllled operators using precise r 
equipment mounted In special tem- ~'• 
perature-controlled, dust-free vans. -

The cable will be directly buried to a ,
depth of 1.2m. The cable core Is filled 
with jelly compound to prevent dam· 
age from water and other impurities. 
The outer jacket, length marked with 
an ink jet printer every metre for prod· 
uct identification, is of hard nylon for 
protection agalsnt termites and r°" 
dents. Expected service life of ASC's 
20 km optical fibre cable is 40 years. 

The optical fibre cable is manufac
tured at ASC's factory in Clayton, Vic
toria, from glass fibre sourced from 
Optical Waveguides Australia, a joint 
venture company between Metal 
Manufactures, AWA and Corning 
Glass Works. 

the result has been the creation of a new 
industry; new handling methods, new 
components, new test gear. 

To put the matter into perspective, 
some simple comparisons might be help· 
ful. 

A man's facial whisker averages about 
120 microns (ie, 120 millionths of a 
metre). A child's hair is in the order of 60 
microns. The core of the current single 
mode fibres which is the part that carries 
most of the light signal, is only 9 microns 
diameter. (Perhaps the diameter of the 
proverbial 'gnat's whisker'? 

Another way of comprehending the size, 
is that the thickness of the page you are 
now reading is more than 8 times the core 
diameter. 

Of course, given modern materials han· 
dling technology, there is nothing unusual 
in these dimensions. They are part of the 
magic of modern technology. However, 
these small measurements do pose all sorts 
of problems when it comes to handling 
optical fibres in the field. How do you lay 



them, cut them, connect them to each 
other, terminate them in equipment mod
ules? Anyone with practical experience in 
electronics will know how to do it with or
dinary copper cable. How does it work 
when you have to do all the same sorts of 
things, but to tolerances measures in mi
crons? 

The problems of actually handling opti
cal fibre in the field are significant, but 
they are by no means the only problem 
imposed by the technology. Equally im
portant are problems of interfacing into 
lower frequency electrical equipment, and 
designing networks with junctions and 
nodes. 

These are the practical problems that 
confront anyone trying to implement a 
fibre system in .the real world. Predictably, 
it has led to the creation of joining equip
ment, connectors of various sorts, test and 
measuring instruments and so on. In fact, 
the industry which now supports the fibre 
industry in this way is much bigger and a 
lot more significant in employment and 

plant may make the existing ehleldtng 
arrangements I~ 

For explosive environments all een
sor cabling must be "lntrln8lcally 
......... _.,...of .... Ignition 
If the circuit Is bfoken. In practice, this 
means that added cost and space are 
required for Isolating circuits for each 
cable connection at the control atatlon 
end and often, explosion proof or 
flame proof hOWtlngs are needed for 
the sensors and cable Joints. 

Optlcal fibre ha• obvious advan
tages for transmission of aensor Infor
mation u tha complete abeanc:e of 
matalllc conductors and the negligible 
average operating power level make It 
lntrlnalcally sate and electromagneti
cally Immune. An even more attractive 
(eature Is that tha· high signal bend
wtdth and avallabHlty of high perform
ance couplers makes It possible to op
erate many puslve sensors from a 
single optical source 81\d detector 
syatem using a passive branching net
wortc which mlnlmlaes tha total length 
of fibre required. Tha use of a syatems 
approach In dealgnlng tha overall net
worf< configuration has resulted In tha 
development of an etllclent and versa
tile means of tmplementlng multlpolnt 
sensing well-suited to Industrial 
needs. 

The fibre network of OSNET Is bUl
cally a tree structute. The system op
erates In a manner analogous to optl
cal time domain reflectrometry 
(OTDR). The optical source emits 
9hort, high-powered pulses which 
rad'- through tha coupler network to 
all sensors. The aensors reflect a pro-

probably money terms than the more 
flamboyant industry actually producing the 
fibres. 

The fibres 
First, a look inside the fibre. It consists of 
a number of different layers. At the centre 
is the core, through which light actually 
propagates. 

A series of coatings are applied to the 
core for optical and mechanical reasons. 
The first is a 125 micron outside diameter 
glass cladding of lower refractive index 
than the core, to produce the internal re
flection effect used to transmit the light 
down the core. 

This is followed by a thin soft primary 
or buffer coating and then a secondary 
coating of 900 microns outside diameter of 
nylon. Over this is placed a tensioning 
strengthening member of kevlar fibres and 
finally an outer sheath of flame retardant 
PVC. 

portion of tha Incident pulse deter
mined by thalr meuured variables 
(meuurancts). Tha rellected pul ... ar
rive at the detector spaced In time by 
the dltlerencee In round-trip propaga
tion delay to each aenaor. 

The network u... four-port dlrec
tlonal couplers with losses below 
0.1dB. The overall attenuation In the 
path from source to detector via a 
particular aensor Is thandore deter
mined chiefly by the sum of the spllt
tlng tones (In dB) for all of the cou
plers tfaveraed In the round trip,. The 
splltllng .Ion arises purely from the di
version of the optical power enttrlng 
tha coupler at one end between the 
two fibre ports at the other' end; The 
splltllng ratio can be eel, at the time of 
mamacture of the coupler, to suit the 
application; 

The use of co~ 4""" cou
plers allows conaletera&W ~ In 
netwoltl co~ ............. 
points containing one or "'6r6 _.. 
piers can be located Wherevtr ~ 
lent. As these moctUles .. ........, 
puslve they have' high reHeb11J1Y and 
require no more than basic phf81UI 
protection. . 

The system currently uses &011-...m 
graded Index slllca fibre and optratea 
In the 800-900nm wevelength range. 
The combination facilitates the 
achievement of a large optical ton 
budpt . with relatively kwHoat 
80Ul'CM and detectors. 

To lnterfece to the fibre network the 
sensors must provide an optical re
flection ra.tto which Is related In a de
fined, one to one way to the meuur-

Splices 
In some applications fibres can be fused 
together under heat or stuck with glues. 
Many proprietary methods have been tried 
with greater or lesser degrees of success. 
There are two basic types. One involves 
placing the bare ends of the fibre in a 
vice, so the two ends of the fibre can be 
moved relative to one another rather pre
cisely. The usual practice is for the opera
tor to view the ends through a magnifying 
glass while moving one end by spinning a 
wheel that moves the fibre fractions of a 
micron per revolution. ·When the ends are 
in position, they can be bonded, either 
with glue or by welding. Using such meth
ods, it is possible to position the ends suf
ficiently accurately to reduce losses to less 
than a few tenths of a dB. 

Another method of making joints in the 
field is to use some form of centering jig 
and glue. (See box). These systems are 
somewhat more expensive, especially if 
you have a lot of joints to do, but they are 
capable of extremely good results. Ac-
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S/fam's new polariser uses some unique technology developed at the University of 
Strathclyde to multiplex signals In an optical fibre. 

cording to distributor Krone Australia, the 
Lightlinker kit describe in the accompany
ing box will typically yield results better 
than 0.2 dB. 

Connectors 
Once they are joined, a splice can be 
thrown into the ground and forgotten 
about. However, there are many applica
tions where this is the last thing we want 
to do with them. When a connection 

needs to be made and broken all the time, 
there is no substitute for a connector. 

There are two problems for the design
ers of connectors. One is to make losses 
very low. Secondly, keeping the losses ap
proximately the same every time the con
nection is made is equally important. To 
do so components have to be made to 
fractions of a micron in tolerance to en
sure interchangeability. This is also the 
only way to consistently meet the stringent 
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low interface loss requirements demanded 
by system designers. 

To obtain the alignment accuracies re
quired, many fibre optic connectors are 
configured only as plugs. To interface, one 
is plugged into either end of an alignment 
sleeve. To ensure the alignment is kept 
within tolerance, after many interfaces, 
the connector's ferrule and alignment 
sleeves are manufactured in tungsten car
bide to a tolerance of less than half a mi
cron. 

To make these connectors, the ends of 
the fibre are bared and cleaned, and 
roughly polished so that the ends are more 
or less straight. Then the ferrule is placed 
in a special adjustment tool. Visible light 
is inserted into the free end of the fibre 
and a magnified view of the light emitted 
from the core viewed on TV monitor. By 
rotating the ferrule 180° the maximum 
amount of eccentricity can be seen by 
viewing the light movement on the moni
tor. A marker, denoting one end of the 
eccentric movement, is set on the monitor 
and the ferrule is rotated until the light is 
at its furthest excursion from this point. 
An arc shaped V cross sectioned tool is 
then brought to bear into the primary 
crimped groove to push the core to the 
centre. 



A final fine polishing of the ferrule face 
then takes place. -

Polishing is carried out on a series of 
automated machines that rotate from the 
face of the ferrule against an abrasive sur
face which is backed by an adjustable 
compliant diaphragm. The pattern of rota
tion is in the form of a series of eclipses 
that are generated clockwise, then anti 
clockwise, then clockwise. again in a regu
lar repeatable pattern. 

Alcatel STC-Cannon has recently 
opened a new facility and commenced ter
minating DIN single mode connectors for 
Telecom and their suppliers along these 
lines. Currently, the parts are imported 
from Diamond SA in Switzerland, but 
plans are afoot for local manufacture. 

Physical fibre contact 
As the technology of fibre manufacture 
produces lower and lower loss fibre, the 
requirement for lower and lower loss in
terconnection becomes paramount. Until 
recently, most fibre optic connectors 
rarely permitted the actual fibre faces to 
touch. Either air or a lens filled the void. 
This produced two effects that reduced the 
transmission efficiency. Firstly, standing 
waves are caused between fibre ends of 
distances of more than one tenth of a 

wave length. This causes an increase in in
sertion loss. As the fibre ends are free, 
the distance between them can change due 
to temperature variations, causing large 
variations in insertion loss. Secondly, an 
additional loss known as either return, re
flection or · fresnel loss occurs as the light 
beam passes through the end of the fibre. 
A small percentage of the incident Jight is 
reflected back because of a phenomenon 
associated with a step change infractive 
index. Both of these losses can be drasti
cally reduced if the fibre ends are firmly 
butted together. 

In the case of a Diamond DIN connec-

tors, the force between the fibre ends is 
limited by a slip clutch mechanism on the 
connector tightening nut to 80 Newtons. 
This force is enough to flatten the convex 
profile for a diameter of around · 200 mi
crons. On releasing the load, the profile 
returns to its original shape. 

Components 
So far we have only oonsidered point-to
point connections. But there are also ap
plications where the information to be 
transmitted branches out to several receiv
ers, or where several transmitters have in
formation to send to one receiver. In prac-

LABORATORY POWER SUPPLIES 
APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and 
regulation capabilities with continuously adjustable outputs. 

Designed with single, dual and multiple outputs, these power supplies can be used in either constant 
voltage or constant current mode of operation. 

Standard models include: 

SINGLE OUTPUT 
OUTPUT: Output VOLTAGE: Current 

0-30V 0-1 A to 30A 
0-70V 0-2A to 1 OA 

DUAL OUTPUT 
0-30V 0-1 A to 2A 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
VIC. 2 JACKS RD .. SOUTH OAKLEIGH 3167 

PHONE (03) 5793622 TELEX AA32742 
NSW 559A WILLOUGHBY RD .. WILLOUGHBY 2068 

PHONE (02) 952064 TELEX AA22978 
SA 31 HALSEY RO .. ELIZABETH EAST 5112 

PHONE (08) 2556575 TELEX AA88125 
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MULTIPLE OUTPUT 
0-30V 0-2A to 5A 

ETI July 1988 - 31 



Whisker Technology 

tice, both possibilities often occur togeth
er. Typical examples of this are centralised 
process monitoring systems with multi
processing structures. (see box 2) 

Bus structures of this type are growing 
increasingly important. This trend is being 
reinforced by the advance of integrated 
circuits, in particular microprocessors. 
Simple optical branches and complex opti
cal bus structures can be set up with the 
couplers shown in Figs 1 and 2 from Sie-

PSI Lightllnker 
MECHANICAL FIBRE 

OPTIC SPLICE 
• Low splice loss 
• Suits single and multimode 
• Utilises patented 4-rod 

Glass alignment guide 
• Lightweight, self contained 

Splicing kit available 
For further infonnation please contact: 

KRONE (AUSTRALIA) 
TECHNIQUE PTY LIMITED 

Telephone (043) 88 4422 
PO Box 335, Wyong, NSW 2259 
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mens, or switches like the Dicon Fibre 
Optic Switch being sold in Australia by 
Krone. This is a box within which a mag
net, controlled electrically from the out
side, actually moves the end of the input 
fibre. so that it aligns with one of two out
put fibres. Dicon claim that the loss across 
the switch is only 0.6 dB and that it can 
switch in 5 ms. 
Multiplexers 
Another interesting component is the 

LSA-Plus 
TERMINATION SYSTEM FOR 

DATA APPLICATIONS 
Krone LSA-Plus is ideal for the termination of 
many Multistrand Data Cables. 
LSA-Plus offers such facilities as: 
• Isolation • Patching 
• Testing • Overvoltageprotection 

For further infonnation please contact: 
KRONE (AUSTRALIA) 

TECHNIQUE PTY LIMITED 
Telephone(043)884422 

PO Box 335, Wyong, NSW 2259 
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The Llghtllnlcer syatem hi designed to per
form fut, low Ion, permanent fibre optic 
fleld apllcel on alngle mode or multi mode 
fibres. The Ughtllnker Is based on a splice 
module. These splice modules use Fibre 
Alignment Element, a tour-rod glaN array, 
Integrally fused with 11/ght bends at both 
ends. The bore of th/a multi-rod array with 
Its bent geometry, permits entering fibres to 
,,_t In the centre of the aUgnment element 
common to one of the vee-shaped Inter
stices. This Inherent self-aligning character
istic permits close lateral and angular 
matching, and provides excellent shoc/c and 
lflbrlfflon Immunity. Insertion loaes are typi
cally lea than 0.2dB for both multi mode 
and •Ingle mode fiber depending on the 
quality of the fibre being used. 

multiplexer, which allows two totally dif
ferent signals to propagate down the 
cable, increasing its information carrying 
capacity tremendously. Multiplexing can 
be done in either wavelength, time or po
larity. Typical of the polarity multiplexer 
is a new Sifam in-line polarizer which is 
being sold here by C&K in Sydney. 

The unwanted polarisation state is cou
pled to a plasma wave supported in a thin 
metal film deposited on the fibre. This 

DiCon 
OPTICAL FIBRE SWITCHES 
Using state of the art moving fibre 
technology, DiCon switches offer: 
• Low insertion loss 
• High switching speed 
• Range of configurations 
• Suitable for multimode fibres 

For further infonnation please contact: 
KRONE (AUSTRALIA) 

TECHNIQUE PTY LIMITED 
Telephone (043) 88 4422 

PO Box 335, Wyong, NSW 2259 
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coupling is highly polarisation-selective 
and the orthogonal state is transmitted 
with very low insertion loss and high ex
tinction ratio. Typically, insertion losses 
below 0.5 dB and extinction ratios in ex
cess of 40 dB are attained. The technique 
can be adopted for all types of single
mode optical fibres. 

The Sifam polariser is available in a 
variety of wavelengths for ·use in sensors 
and telecommunications. 

nent is the transmitter or receiver used to 
turn electrical signals into optical ones, 
and vice versa. Such devices are too 
numerous to mention, especially as they 
are tending to all conform to much the 
same design: a black box with pins on one 
side, usually for TTL or some other form 
of logic input, and fibre coming out the 
other. This means that the designer faces 
the smallest number of problems in com
ing to terms with the use of optical fibre.e 

An alternative, more traditional method 
of multiplexing is to use frequency. Typi
cally, this is done using a filter system. 
For instance, the Bimax WDM being sold 
here by Rodin in Melbourne is based on a 
dichroic filter system and is used for two 
wavelengths (muitiples of these two chan
nel wavelengths can be housed in one unit 
called a multi Bimruc) .. 

Fibre-optic connectors - a Irey component 
In optical system engineering. 

This article is based on material supplied 
. to ETI by people within the fibre optic"lrup
ply industry. In particular, we would like 
to thank John Ulph at STC Alcatel, and 
Geraldine Peel-Baker at Siemens. 

The WDM uses a diffraction grating 
based system. A very broad spectral range 
up to 1.8µ.m is possible with up to 40 
channels with different wavelengths avail
able simultaneously. Losses are 0.5-2 dB 
and cross talk -35 to 45 dB. The device 
consists of a solid silica block with a 
spherical mirror and a diffraction grating. 
The fibres are attached to a microscopic 
"window" in the centre of the grating. 

Another very common type of compo- Optical triple-gate branch (T-coupler), tourgate branch and wa'191ength muttlplex (right). 

Dealgrledto minimize the design effort Involved In using a fibre optical system, 
this module from Siemens mounts on a pc board, and tums an electr/cal 
signal Into llght. The optical source Is a semi-conductor laser bonded to the 
fibre. 

The FOL S series of wideband (1 KHz to 1 GHz) 
analogue fibre optic telemetry systems provides 
interference free transmission of dafu from · 
hostile EMl environmen~s .. 
Principal Features: 

•. FOL 500 S : 1 KHz to 500 MHz bandwidth. 
• FOL 1000 S: 1 KHz to 1 G~ bandwidth. 
• Double shielded Transmitter 

Rofin Australia Pty. Ltd. 
P.O. Box 38, Mordialloc, Victoria Australia 3195 
Telephone: (03) 580 0802 Fax: (03) 580 1480 
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TANGARA 
Hl·TECH ON 
THE RAILS 
The State Rail Authority of New South Wales (SRA) has 
just taken delivery of one of the world's most modern 
metropolitan commuter trains. 

Simon O'Brien 
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O ne of the many promises of the 
Wran Labor Government back in 
the hea,dy days of the late 1970s 

was to improve public transport. It was a 
policy that resulted in a number of mea
sures, not the least of which was a search 
for a more up to date metropolitan train 
system for Sydney. 

Now, at last, the commuting public will 
see one of the fruits of those half-forgot
ten promises. The new Tangara trains are 
all set to enter services and should offer 
passengers new levels of comfort as well 
as decreased trip time. 

One of the essentials of the new system 
was that it had to be new in every respect 



not only in terms of technology but also in 
appearance. Tenders were called and the 
contract for the design of the train was 
awarded to the British firm of DCA 
which, among other things, is closely in
volved with the Channel tunnel project. 
The prize contract for building the car
riages themselves was awarded to Goni
nans of Newcastle. For the first time in 
the State's history the contract was for a 
complete system of 450 carriages rather 
than occasional trucks introduced after a 
long period of time. The total cost, it is 
thought, will eventually reach six hundred 
million dollars. The electronic systems 
which are intended to be the most up to 

date available emanate chiefly from Mitsu
bishi which has had a great deal of experi
ence in this area. 

Configuration 
One of the first features which makes the 
Tangara unique is the configuration of 
each train. The basic unit consists of four 
carriages consisting of two married pairs, a 
control trailer car, motor car, motor car 
and controlled trailer car. The idea of 
placing the motor car behind the trailer is 
to ensure that the motor car has optimum 
adhesion on the rail during powering and 
electric braking. The trailer car is intended 
to provide a degree of track conditioning 

for the following vehicle. 
DCS was largely responsible for the 

chisel shaped appearance of the train and 
the huge windows which make the Tan
gara such an interesting design. Another 
unusual feature is the shrouding which fits 
around the bogies of the Tangara. Apart 

· from improving the appearance of the 
train the tin skirts help suppress the in
credible amount of noise so often associ
ated with urban railways. Other singular 
design features of Tangara are the doors 
which fit flush with the body of the train. 
Opening of the doors is both automatic 
and manual. Passengers will be able to 
open the doors by simply using the handle 
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Tangara 

but they will get no reaction unless the 
train is going less than five kilometres per 
hour. This should hopefully put an end to 
the present system whereby train doors 
seem to open and close at random regard
less of the speed and which has in the past 
resulted in some hideous accidents. 

Another innovation with a direct bear
ing on safety is the automatic couplings 
between the trains. From now on the me
chanical, electrical and pneumatic connec
tions will be made automatically. This 
avoids the need for railway employees to 
couple the trains by hand, yet another 
aspect of railway life which resulted in 
some appalling injuries. These couplers 
were designed in Germany by the 
Schakau-Voith Scharfenberg company and 
reflects the international nature of much 
of Tangara's technology. 

Electrics 
Mitsubishi, which was commissioned to 
provide and develop the electric systems 
on the Tangara has been involved in the 
electric train business since 1905 when the 
company built Japan's first electric 
locomotive. The three basic electrical sec
tions of the Tangara consist of the TMS 
the Train Management System, the Chop
pers and the Static Inverter. All of these 
devices have been used before on overseas 
trains but the Tangara is the first to c<>m
bine all three systems here in Australia. 

The Choppers provide the traction sys-

tern of the Tangara. They consist of the 
four quadrant high-frequency type and 
have been used on the Teito private rail 
system in Tokyo. the choppers take the 
1,5 kV de from the power lines and feed 
the Clyde traction motors. Choppers have 
been known since the 1960s but their effi
ciency has been increased by the appear
ance of the GTO thyristor, in particular 
the 4500 PIV, 2000 amp type. The GTO 
thyristors eliminate the need for commu
tating capacitors and auxiliary thyristors. 
The very low minimum value of the con
duction ratio allows for higher operating 
speeds than those attainable with previous 
equipment. This also removes the need for 
a main smoothing reactor. Since the maxi
mum gate tum-off current is not effected 
by line voltage. The motor current need 
not be reduced when line voltage is low. 
Good acceleration can thus be maintained 
over a wide range of line voltages. Previ
ously the traction system relied on the 
stepped resistance control which was 
markedly more inefficient than the GTOs. 
The GTOs are cooled by convection in a 
Freeon-filled tank. This system eliminates 
the need for fans or other kinds of expen
sive cooling equipment. 

The reference to the four quadrants re
lates to the functions of forward motoring, 
forward braking, backward motoring, 
backward braking all of which are per
formed by the Mitsubishi choppers. 

The advantages of using choppers in-

A super-modem driver's console wlll wam the operator of almost any unf_,, trouble - taking 
the hitherto guessworlc out of train safety. The console complete with TlllS screen offering sUflfleSfed 
remedies and even a complete shut-down In case of serious maffunctlon. 
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stead of the old stepped resistance control 
are quite varied. It is estimated that there 
will be power savings of 29 percent, and 
lower fault currents due to filter induct
ance. There will also be an elimination of 
motor switching transients, local handling 
of train faults, and a reduction of feeder 
circuit breaker openings to a lower level if 
all the fleet is fitted with choppers. 

However it won't all be plain sailing. 
There is a possibility of unfortunate side 
effects from the chopping frequency and 
its harmonics on equipment mounted at, 
or adjacent to, the lines. It is thought that 
these side effects might range from direct 
interference with audio-frequency track 
circuit equip~ent which share the rails 
with traction return currents, to noise in
duced in lineside communications cables 
and electromagnetic interference to radio 
services in the nearby area. 

Fortunately these problems have been 
examined overseas and some answers have 
emerged. Carefully designed chopper 
equipment should eliminate most forms of 
interference. The most difficult area, in 
terms of safety at least, is the question of 
track circuit interence at audio frequen
cies. This can be overcome by selecting 
chopper frequencies whose harmonics do 
not appear at significant signal levels 
within the receiver passbands of the track 
circuits. 

The TMS 
If the choppers are one of the more inter-



esting features of the Tangara trains the 
actual component which most pleases the 
SRA is the Train Management System, 
again designed by Mitsubishi who also 
wrote the software. The pcbs however 
were designed by Morris Productions and 
Printronics. The TMS uses two train wires 
which closely monitor the train's perform
ance and other features. The information 
is conveyed in the form of a digitalised 
code with a unique code for each type of 
message. At the heart of the system is a 
16 bit microprocessor. 

From the driver's point of view the TMS 
appears as a touch screen (which was sup
plied by the Adelaide firm Teknis) which 
instantly informs him of any fault in the 
train, be it an unauthorised entry into an
other driver's cabin or a major fault in 
one of the choppers freeon tanks. Aside 
from informing the driver of any problem 
the TMS also suggests course of action 
such as whether the train should continue 
in service or otherwise. If the fault is 
particularly serious it recommends that the 
driver contact the HQ of the SRA's tech
nical trouble shooters. The TMS also al
lows the driver to isolate any particular 
fault before it becomes a major problem. 
As one might have expected this system is 
proving very popular among the SRA's 
drivers who were formerly required to 
guess the state of their trains unless some 
observant individual had the kindness to 
inform them. 

Brake shoes temporarily litter the floor of the 
passenger compartment while SRA personnel 
put the finishing touches to the Interior. 

The TMS also handles such functions as 
the internal public address system of the 
Tangara and the locking of the doors. The 
internal address system is intended to 
work both ways, the guard, or driver is 
able to talk to the passengers and they are 
able to talk to the staff. This, it is hoped, 
will add greatly to the security of the train 
though the opportunities for harrassment 
of guards and drivers by this means seem 
limitless. 

The Static Inverter 
The auxilliary power supply aboard the 
Tangara is provided by a static inverter. 
this device was originally designed by 
Toshiba and will replace the existing 
motor alternator set together with the 
noise and vibration which came with that 
system. It is also hoped that the use of the 
static inverter will involve less mainten
ance costs than the alternator. As with the 
choppers the inverter uses GTOs and mi
croprocessor solid state electronics which 
convert the 15 kVdc overhead supply to a 
415 volt 3 phase ac full sinewave output. 
The inverter is used to provide power for 
on-board equipment such as air condition
ing (a vital necessity on a train with such 
big windows as the Tangara), battery 
charging and control circuits. 

Finally there is the braking system, one 
of the most essential components on any 
public transport system. The brakes on the 
Tangara use the Clyde traction motors as 
electric generators. The power reduced in 
slowing down the vehicle is either re
turned to the overhead system where it is 
employed for use on other trains in the 
area or dissipated by the various resistors. 
The SRA claims that electric breaking 
provides 'a smooth jerk-free retardation' 
which presumably means that passengers 
will no longer be thrown off their feet 
every time the train stops as is the case at 
present. 

Once again a big plus for the electric 
braking system is the need for less main
tenance. the brakes are fitted with a mi
cropreocessor controlled, anti-locking de
vice which monitors each individual axle 
and reduces the brake force on any axle 
where wheel slide is detected thus pre
venting wheel lock-up. 

With all the technology and money that 
has been poured into the Tangara project 
the central issue now arising is will it be a 
success? Early indications are quite hope
ful, apart from a few small bugs (one of 
which concerns the electronic display sys
tem on the front of the train) the new 
train seems to be integrating quite 
smoothly. e 
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Earth's atmosphere is continuously being bombarded by high energy particles from 
outer space called cosmic rays. They were discovered over 75 years ago but direct 
evidence of their origin has only recently become possible through the study of very 
high energy gamma ray astronomy. Detectors In New South Wales and at the South 
Pole aim to settle the long-standing question of how and where they are produced. 

SEEKING THE· ORIGIN 
OF COSMIC RAYS 
Alan Watson 

W bile you lie in bed at night over 
one million charged particles 
pass through your body. We are 

biologically adapted to them, so they have 
an insignificant effect on your well-being. 
These particles, mainly fast moving elec
trons and muons (unstable and less famil
iar particles), are the remnants of a cas
cade of similar ones created high in the at
mosphere by incoming cosmic rays. 

Cosmic rays are the nuclei of atoms 
which have been accelerated to high ener
gies within our Galaxy and elsewhere in 
the universe. Since their discovery over 75 
years ago such rays have fascinated astro
physicists: their energy density is the same 
as that of starlight and the rarest particles 
have energies of more than 10 Joules, the 
kinetic energy of a tennis ball moving at 
60 miles/hour. 
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Cosmic Rays 
Cosmic rays are significant in other fields, 
too. They are a form of background radia
tion which limits the sensitivity of certain 
archaeological dating techniques and are a 
significant nuisance to designers of com
puter memories for space applications and 
to astronomers using the latest charge-con
trolled devices, known as CCDs, for stel
lar imaging. All ionizing radiations, espe
cially cosmic rays, give rise to biological 
transitions: during the Apollo 13 lunar 
flight the astronauts reported flashes of 
light in their eyes caused either by cosmic 
rays exciting the cells in the retina or by 
the direct production of light by the parti
cles traversing the vitreous humour of the 
eyeball. 

It has proved very hard to discover the 
source or origin of cosmic rays although 

p p 

p+p -p+p+N(7t++7t- +7t") 

7t" -i' + i' 

When a proton (p) with high enough energy 
strikes another proton a large number of unsta
ble particles called plans are created. Plans 
with no charge (rr0) are a/so formed and they 
decay very rapidly to form two gamma rays, 
which are very energetic photons. 

The Durham University very high 
energy gamma-ray telescope which 
recently began operating In Narrlbrl, In NSW. 

measurements of increasing refinement 
have been made over the years. We know, 
for example, that about one per cent of 
the particles are electrons and we have an 
accurate knowledge of the abundances of 
protons, helium and uranium nuclei. Iso
topic analysis has also proved possible at 
certain energies. But this information has 
not been enough to solve the riddle of 
cosmic ray origin: the real difficulty is that 
the Galaxy - the system of 100 billion 
stars of which the Sun is one - is 
threaded by a weak magnetic field which 
bends and twists the paths of the charged 
cosmic rays. The magnetic field is so ex
tensive and turbulent that it excludes all 
possibility of tracing the source of a partic
ular particle by following it back along its 
trajectory. The cosmic ray astronomer is 
always working under cloudy skies! 



Traces of Origin 
Unlike charged cosmic rays, electromag
netic radiations travel in straight lines. 
Hot gas in stars emits photons in the opti
cal part of the electromagnetic spectrum 
and in the X-ray and infra-red bands as 
well. But thermal radiation is not the only 
process which generates photons: many of 
the objects which are detectable at radio 
wavelengths, radiate by a process known 
as synchroton emission in which an elec
tron, accelerated as it spirals in a magnetic 
field, transfers some of its energy to a 
radio photon. In stronger magnetic fields 
higher energy electrons produce photons 
of much shorter wavelengths: for example 
in the Crab nebula a great deal of the 
optical emission comes from electrons of 
about 1011 eV, (electron-volts; this level is 
comparable with the highest electron ener
gies achieved in a man-made accelerator) 
spiralling in magnetic fields some hundred 
times greater than are found in galaxies. 
So, if electrons can be accelerated to 1011 

e V, it is conceivable that protons and 
other nuclei might be accelerated to a 
similar energy. 

Protons do not give rise to synchroton 
radiation because they are too heavy, but 
there is another route by which they can 
produce photons. This is shown, following 
the synchroton process, in the second dia
gram. When a photon of sufficiently high 
energy strikes another proton a large num
ber of unstable particles called pions are 
created. The cloud chamber picture shows 
the charged pions that are produced. 
Pions with no charge are also formed and 
decay very rapidly to form two gamma 
rays, which are very energetic photons. 
Detecting them from discrete sources 
would provide strong evidence for the ac
celeration site of protons to the energies 
characteristic of cosmic rays. ·Tue protons 
are not destroyed in the pion-producing 
processes and, indeed, it is unlikely that 
all of those accelerated will interact, so 
gamma ray observations should be able to 
trace the site of cosmic ray acceleration 
quite accurately. 

To produce gamma rays of energy E re
quires protons of energy several times 
larger than E. To study cosmic ray origin 
at about 1013 eV we need to observe 
gamma rays of 1012 eV or so. Using the 
known flux of protons at Earth and mak
ing assumptions about the density of gas 
in possible source regions, we can estimate 
the flux of gamma rays that may be ex
pected. This flux estimate turns out to be 
very small: at 1011 eV it is about 30 per 
square metre per year! Because a typical 
satellite cannot carry more than a few 
square metres of detector, it is impractical 
to ·observe such gamma rays from space. 
Fortunately at these energies the Earth's 
atmosphere, so often a deterrent to as
tronomy at other than optical wave-

Photon("() 

Production of high energy gamma ray8 by syn
chroton radiation. 

lengths, actually helps to make detection 
of these rare, energetic gamma rays possi
ble. 

Detecting Cosmic 
Gamma Rays 
When a photon of energy greater than 
about 1 MeV (twice the mass of an elec
tron) passes through matter it can materi
alize to form a pair of electrons. This pro
cess can take place in the atmosphere and, 
if the gamma ray energy is high enough, 
the electrons themselves can make further 
gamma rays (in a process known as brems
strahlung). The electrons do not disappear 
and, if the secondary gamma rays are 
energetic enough, a further generation of 
electrons is born which creates more 
gamma rays. The number of electrons and 
gamma rays multiplies rapidly and a cas
cade of electrons and photons is produced. 
This is sometimes called an extensive air 
shower. Now, when a charged particle 
tries to move through any medium at a 

speed greater than the velocity of light in 
that medium, light is produced by the 
Cerenkov effect, the electromagnetic ana
logue of the acoustic shock wave produced 
when an aeroplane flies faster than the 
speed of sound. The particles in the exten
sive air shower are so numerous that a 
flash of Cerenkov light is produced, last
ing only about 10 billionths of a second, 
bright enough to be detected by relatively 
simple combinations of searchlight mirrors 
and photomultipliers placed at ground 
level. 

One of the most successful groups in 
this field is that led by Dr Ted Turver of 
the University of Durham in England. 
One of the mirror systems the group has 
used to observe potential sources of high 
energy gamma rays is shown in the first 
photograph. The Cerenkov light photons 
are produced at a small angle, (about one 
degree) to the direction of the incoming 
gamma ray so that, in effect, it produces a 
pool of light of radius roughly 100 metres 
at the observation level. Hence a mirror 
system only a few square metres in surface 
area behaves as a detector with an area 
some 104 times larger. The rate of detec
tion of gamma ray photons becomes good 
enough for significant signals to be ob
tained in only a few tens of hours of ob
servation. Observation periods, however, 
are restricted to dear moonless nights and 
the number of sources that have yet been 
studied in detail is rather small. Britain is, 
of course, a far from ideal place to make 
such observations, so the Durham group 
have had to operate their telescope in the 
Dugway Desert, Utah, and more recently 
at Narribri, in NSW. Similar telescopes 
are operated in Arizona, Hawaii, the 
Crimea, India and South Africa. 

About 10 objects are now known to 
emit gamma rays at 1012

: among these 

The detectors near the centre of the Haverah Parle shower array In England. The sclntlllators 
are housed In small WoOden huts around the centre/ laboratory building. (Photo by Mark 
Lawrence, Leeds Unlverslfy.J 
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Cosmic Rays 
there are one radio galaxy (Cen A) and 
two isolated pulsars (the Crab and Vela) 
while the rest are examples of a cla.ss of 
object known as X-ray binaries, such as 
Her X-1 and Vela X-1. The isolated pul
sars are thought to be rotating ne\ltron 
stars which are also found in X-ray binary 
systems. All of these (except Cen A) show 
characteristic periods which help to make 
their identification more certain, but can 
we be sure that the gamma rays produced 
by these sources are indeed gamma rays 
which arise from neutral pion decay? Un
fortunately the answer is no. In addition 
to synchroton radiation another process 
involving electrons gives rise to gamma 
rays in the electromagnetic fields about a 
neutron star: this is called curvature radia
tion and arises when a high energy elec
tron moves along a curved magnetic field 
line. In the case of the Crab pulsar the 
Astronomer Royal, Professor Sir Graham 
Smith, has shown that the pulsed optical 
and gamma radiation from this process 
could explain many observational features 
so that the discovery of Te V gamma ray 
emission from this source does not firmly 
establish it is an emitter of cosmic ray 
protons. 

Cygnus X-3 Cosmic Ray 
Origin 
Among the TeV gamma ray sources is 
Cygnus X-3, one of the most remarkable 
objects in our Galaxy. It is believed to be 
a binary system in which a neutron star 
and another star, perhaps a main sequence 
star of about one solar mass, co-rotate. 
Dust clouds lying between the object and 
Earth prevent detection by optical tele
scopes but it is known to radiate across 
band to ultra high energy gamma rays. 
The source lies about 400,000 light years 
from Earth and is the most powerful Ga
lactic X-ray source. Moreover, its radio 
emission occasionally increases some thou
sand-fold. During some of these outbursts 
the Jodrell Bank group at Manchester 
University have used their interlinked 
radio telescope array, MERLIN, to show 
that the radio emitting material is ejected 
in the form of two jets. 

Possibly the most remarkable feature of 
Cygnus X-3, and the one which is most 
important in regard to the origin of cosmic 
rays, is that it is a source of gamma rays 
of about 1015 eV. Such gamma rays are 
over one thousand times less common 
than those of 1012 eV so that the Ceren
kov light/mirror technique, because of its 
small on-time, becomes ineffective. Never
theless, at that energy there are so many 
particles in the extensive air shower that 
considerable numbers, about 1015

, survive 
down to sea level and are readily observ
able with particle detectors such as scintil
lation counters. The particles move at the 
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Cloud-chamber photograph showing the Inter
action of a proton of about 50 GeV energy with 
a nucleus of argon. The thin tracks leaving the 
point of Interaction are charged plans and the 
shorter, thicker tracks are fragments of the 
argon nucleus. The photograph was taken In 
the 1950s by Dr G R Evans from Edinburgh Uni
versity using a cloud chamber (at 80 atmos
pheres) on top of Mount Marmolada In the 
Dolomites, northern Italy. 

velocity of light, in a disk only a few 
metres thick and about 100 metres in 
diameter, along the direction of the in
coming gamma ray. The direction of the 
gamma ray can be found within about one 
degree from the relative arrival times of 
the disk at detectors spaced a few tens of 
metres apart. Using this technique a group 
at Kiel University showed, in 1983, that 
Cygnus X-3, emits gamma rays of about 
1015 eV. This completely unexpected dis
covery was confirmed at Leeds University, 
who used part of the giant (12 km2

) detec
tor at Haverah Park, near Leeds, to show 
that for the years 1979-83 Cygnus X-3 did 
emit gamma rays above 1015 e V and that 
the spectrum of emission terminates above 
1016 eV. 

While it is quite possible that the 
gamma rays seen at 1012 eV from Cygnus 
X-3 could arise through synchroton emis
sion or from curvature radiation, it is most 
improbable that gamma rays of 1016 e V do 
so too. The point is that such gamma rays 
could be produced only in a region where 
the magnetic field is exceptionally strong; 
the rays would then almost immediately 
convert their energy into an electron-posi
tion pair through interaction with the mag
netic field in which they were produced. 
Although this process has never been ob
served in the laboratory, the underlying 
theory is so firmly based that account 

must be taken of it when developing 
models of how the gamma rays are pro
duced in the source. Some other process 
must be found to explain the existence of 
the most energetic photons: the one pro
posed is the decay of neutral pions. It is 
supposed that, in the environment of the 
neutron star, protons can be accelerated 
to 1017 e V and that these protons collide 
with gas surrounding the binary system to 
produce sprays of unstable particles in a 
way that is familiar from lower energy ac
cel~rator work. The protons interact far 
enough from the neutron star for the 
gamma rays from neutral pion decay to es
cape freely from the source and travel, 
relatively unimpeded, through intersellar 
space to produce the extensive air showers 
detected at ground level on Earth. 

Theoretical work at Leeds has shown 
that the spectrum of gamma rays from 
1012 to 1016 eV can be explained in this 
way. While it is far from clear how the ac
celerator within the binary system oper
ates to produce protons of 1017 e V, it is 
apparent that it is so powerful that Cygnus 
X-3 must be a major source of high 
energy cosmic rays within our Galaxy. Ob
servations show that it radiates nearly 2 x 
1030 watts in gamma rays above 1015 e V, 
so some 30 times more energy must be 
emitted in the form of charged particles; 
at last a source of high energy cosmic rays 
may have been discovered. 

The establishment of Cygnus X-3 as a 
source of ultra high energy gamma rays 
and so, very probably, of cosmic rays has 
radically altered views about cosmic ray 
origin and about the electrodynamics of 
X-ray binary systems. Only one other 
source, Vela X-1, has so far been observed 
to emit at 1012 and 1015 eV but it is ex
pected that others will be found. To this 
end several groups around the world have 
built and are operating extensive air 
shower arrays with greatly improved in
strumentation. 

A team from the Universities of Leeds 
in the UK and Delaware in the US has 
built an extensive air shower a.rray at the 
US Amundsen-Scott base at the South 
Pole. It is a unique place for such observa
tions: the high altitude of the site allows 
gamma rays of lower energy than are de
tectable at sea level to be observed, while 
its position on the Earth's rotation axis 
permits continuous montioring of all can
didate sources. However, one of the can
didate objects which will be studied with 
this array is probably not an X-ray binary 
system, but the new supernovae SNJ987a 
which may be a source of ultra high 
energy gamma rays and so of cosmic rays. 
The future of gamma ray astronomy looks 
very exciting. e 
Professor Watson is with the Department 
of Physics, University of Leeds 





it's est 
Never before in the history of high 

fidelity sound has a range of hi-fi 
equipment received such rave reviews 
from the world's experts. 

NAO, standing for New Acoustic 
Dimension, is a European company 
which set the entire hi-fi world on its ear 
by providing the previously unheard of. 
Superlative quality sound at a ridiculously 
low price. 

We're not just talking about superior 
sound performance to competitors in 
NAD's price bracket, we're talking about 
superior performance to competitors at . 
any price. 

As you can imagine, this really put 
the woofers amongst the tweeters. 

Just how much it did, you can judge 
from the following: 

"Nothing gives us more enjoyment than 
that rare event of finding a product to 
rave over and the cheaper the product the 
bigger the thrill. So when something 
(like this NAO) comes along that is both 
ridiculously cheap and ridiculously good, 
we tend to get rather ridiculous~' 

HI Fl ANSWERS-(U.K.) 

"What makes this receiver congenial to 
knob-shy listeners is that fact that it hides 

its sophistication behind a facade of rare 
simplicity. In welcome contrast to gaudy 
models speckled with flashing lights that 
make them seem like refugees from a 
penny arcade, NAO opts for visual 
reticence. In terms of audio styling, this is 
Saville Row. Front panels are dark, matte 
and muted. Controls are happily kept to 
an unconfusing minimum but amply 
serve all normal needs~' 

NEW YORK TIMES-(U.S.A.) 

"All in all, this new NAO compact disc 
player is an obvious sonic winner. As a 
further bonus, its front panel controls are 
a pleasure to use, in contrast to (others, 
which are) baulky, frustrating and touch 
sensitive~' 

1.A.R. HOTLINE-(U.S.A.) 

"Clearly the tuner is far above average: 
indeed there is no other we know of that 
can match its overall measured 
performance~' 

STEREO REVIEW-(U.S.A.) 

"The NAO 6220 is a new cassette deck on 
the market and is yet another example 
of (NAO) putting all of their effort and 
most of their budget into producing a 
machine with excellent sound quality 
performance rather than offering lots of 



extra facilities. It is this very excellence 
of sound quality at a low price that gains 
this player the winner's prize in the 
budget category this year (1986)?' 

WHAT HI Fl-(U.K.) 

"If you believe that I'm impressed with 
NAD equipment you're right. In some 
25 years of audio experience I have rarely 
encountered such fine sounding equip
ment at such realistic prices?' 

SUNDAY TELEGRAPH-(AUSTRALIA) 

" ... the NAD 5120 (turntable) stands out for 
me as the most interesting to listen to. 
Quite simply it allows you to hear more 
of the music than any of the other three, 
(Sansui, Harman/Kardon or B&O)?' 

POPULAR HI Fl-(U.K.) 

"In fact, the NAD units had such a good 
measured performance that no product 
(of the five) in this group could manage 
significantly better, which is astonishing 
(since all were double or triple the price 
and very highly regarded). It is directly 
due to the ability of their London 
based designer Bjorn-Erik Edvardson. 
As a comparative guide, I have never 
tested a Japanese amplifier that could 
match the NAD in this sort of detail?' 

NEW HI Fl SOUNDS-(U.K.) 

"In the case of the NAD 3020, we're 
dealing with an inexpensive, modest 
integrated amplifier. Don't let that fool 
you. It is capabl~ of real-world 
performance far in excess of what its 
specifications indicate and cannot be 
judged by the same standards as other 
equipment in its price or power class. 
Quite simply, it's one of the best buys in 
audio?' 

STEREO/HI Fl EQUIPMENT-(U.S.A.) 

Now you've read what the hi-fi 
critics had to say. (Although you couldn't 
say they found much to criticise.) 

However, if you can hardly believe 
your eyes at what you've just read, you 
are cordially invited to visit the specialist 
NAD dealer near you or phone (02)5971111 
for further information. 

We're confident you won't have any 
trouble believing your ears. 

NAO 

"Ridiculously good. 
Ridiculously cheap?' 

READER INFO No. 15 I HIO]I\ 



First floor plan. 

THE INTERNATIONAL AUDIO FAIR THURS, JUNE 30- SUN. JULY 3. 1988 

Wesley College St Kllda Rd 

Main building ground floor pion 

Organised by BAkNES EXHIBITION MANAGEMENTS P/l_ 
5 Urondal1ne Grove Caulfield South 3162 tel 211 3777 211 J02fi 

telex 30625 (ME 3613). fox (OJ) 52:' 7206 lref Bf-:M) 
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MB 

Opening Times: 
Thursday June 30: 

12 noon-10 pm 
Friday July 1: 

11 am-10 pm 
Saturday July 2: 

10 am-10 pm 
Sunday July 3: 

10 am-7 pm 

EXHIBITORS STAND 
Atsui Mll 
AWA M12 
Convoy 
International J3 
Ence! Stereo Anne 

Room 
Exciting 
Lighting & 
Sound M4 
Falk 
Electrosound M5,M6 
Grundig J9 
Ha co M7 
Hi-Ph on 
Distributors JS 
Kenwood 2A 
Marantz J8 
Pioneer Cato 

Gallery 
Oz-Fi/Richter 
Acoustics M8, M9 
Rookian 
Trading J6 
Scan Audio M13 
Symphonia J2 
Vacuum Tube Estelle 
Logic Room 
Whatmough Estelle 
Monitors Room 
Yamaha Ml 

FAIR PROGRAMME 
CL TV Show presented by 
Pioneer: Friday July 1, 
7.30 pm 
Live Concert presented by 
Yamaha: Saturday July 2, 
7.30 pm 
Hi-Fi Seminar featuring 
John Dunlavy of Duntech 
Speakers and Les Cardili
ni, a regular contributor to 
ETI: Sunday July 3, 2 pm-
4 pm. 
Laser Show by Laser 
Magic Production Shows: 
twice daily. 
Also on display are Bob 
Jane's Nascars. 
All events (excluding Nas
cars) are on in the Adam
son Hall theatre and ad
mission is free. 



Sigltt and Sound News 

EDITOR 
Jon Fairall B.A. 

PRODUCTION EDITOR 
Henk H. van Zuilekom 

JOURNALIST 
Mary Rennie 

DESIGNER 
Clive Davis 

ART STAFF 
Ray Eirth 

PRODUCTION 
Mal Burgess 

ADVERTISING MANAGER 
Mark Lewis 

ADVERTISING PRODUCTION 
Brett Baker 

ACOUSTICAL CONSULTANTS 
Louis Challis and Associates 

PUBLISHER 
Michael Hannan 

MANAGING EDITOR 
Brad Boxall 

HEAD OFFICE 
180 Bourke Road, 
Alexandria, NSW 2015 
PO Box 227, Waterloo, NSW 2017 
Phone: (02) 693-6666 
Telex: AA74488, FEDPUB 
Federal Facsimile: (02) 693-2842 
SUBSCRIPTIONS: Donna 
Kirkland, 
Subscriptions Manager. 
ADVERTISING 
New South Wales & 
Queensland: Kim Bucknole, The 
Federal Publishing Company, 180 
Bourke Road, Alexandria, NSW 
2015. Phone: (02) 693-6666. 
Facsimile: (02) 693-2842. Telex: 
AA74488 FEDPUB. 
Victoria and Tasmania: Vaierte 
Newton, The Federal Publishing 
Company, 221a Bay Street, Port 
Melbourne, Vic 3207. Phone: (03) 
646-3111. Facsimile: (03) 
646-5494. Telex: AA34340 
FED PUB. 

Proton 
Components 
The new US-made Proton 200 
Series component system con
sists of an AM/FM stereo 

tuner, integrated amplifier and 
cassette deck. 

The AM-200 20 watt per 
channel integrated amplifier 
features a bass eq switch to 
compensate for possible re
duced bass from small speak
ers. It also has adjustable 
phono capacitance for MM 
(moving magnet) cartridges. A 
loudness compensation circuit 
boosts high and low frequency 
response at low volume levels. 

Frequency response is 20 Hz 
to 20 kHz, +/-0.2 dB; thd is 
0.015%; and SNR is 102 dB 
(tape play, A-weighted). RRP 
is $399. 

The AT-200 digital tuner fea
tures automatic signal search, 
12 station presets and LED sig
nal strength indicator. Specs 
for the tuner are usable sensi
tivity of 1.8 mV; thd at 65 dBf 

Active and Passive Speakers 
AR has released two new 
bookshelf speakers, the passive 
TSW 105 and the TSW 115P. 

The TSW 105 uses a 4-inch 

woofer of filled polypropylene 
cone, acoustic suspension 
shielded; and a 3/4-inch titanium 
dome, liquid-cooled shielded 

of 0.2% and SNR of 83 dB/74 
dB (mono/stereo) at 65 dBf. 
Stereo separation at 1 kHz is 
45 dB. For the AM section, 
usable sensitivity is 25 m V; 
AM selectivity is rated at 35 
dB +/-10 kHz; and IF rejec
tion is 45 dB. SNR is 45 dB at 
10 mV. The AT-200's RRP is 
$379. 

The cassette deck, the AD-
200, with Dolby B and C is 
rated at 40 Hz to 15 kHz fre
quency response, +/-3 dB; 
0.08% Wrms wow and flutter; 
and line input sensitivity of 80 
mV. SNRs for normal/Cr02/
metal tapes are 58 dB/60 dB/62 
dB (Dolby B). For normal tape 
the thd is less than 1.2% and 
crosstalk measures 40 dB. RRP 
is $349. 

READER INFO No. 219 

tweeter with Tetra-helix 
mounting plate and acoustic 
lens. 

Frequency response is quoted 
at 80 Hz to 40 kHz and sensi
tivity at 87 dB SPL with 2.83 
Vrms at 1 metre. Cabinets are 
American walnut or oak with 
black vinyl veneer and a black 
cloth grille. 

The 115P active speaker uses 
the same woofer with electronic 
bass extension equalisation. 
The tweter is the same as for 
the 105. The speaker is capable 
of delivering peak sound pres
sure levels of 105 dB at 1 
metre. 

The 115p's amplifier pro
duces 16 watts per channel with 
less than 1 % thd, and 50 Hz to 
20 kHz frequently response. 
SNR is quoted as better than 
90 dB. 

Loudspeaker controls are a 
power ON/OFF and rotary vol
ume controls. 
RRP for the 105 is $499; for 
the 115P is $699. 

READER INFO No. 220 
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Sight and Sound News 

A No-bull Sp11aksr 
Local Sydney speaker-maker 
Brad Serhan, who trades under 
the Orpheus label, has released 
a new $1200 speaker. Serhan 
has named it after the legend
ary Minotaur, half bull, half 
human to suggest strength in 
construction and a sensitivity in 
sound. 

The Minotaur uses the typi
cal Orpheus cabinet construc
tion paying special attention to 
panel and structural reso
nances. Tar-pads are fixed to 
the cabinet and bracing is used 
to strengthen panels. 

Other components in the 
two-way bass reflex system are 
the 8-inch (200 mm) bass/mid
range driver with extra large 
magnet system and polypropyl
ene cone, and the 1-inch 
(25 mm) metal dome tweeter 
with aluminium diaphragm. 
The bass/midrange driver uses 

aluminium voice coil formers 
with copper wire. It is fitted 
with a special progressive 
spider to restrict the voice coil 
amplitude in case of excessive 
power overload. The tweeter 
has a soft polamide surround 
and a voice coil immersed in 
magnetic oil (ferrofluid). 

Manufacturer's specs for the 
Minotaur are 56 Hz to 20 kHz 
±3 dB frequency response, 86 
dB/1 watt at 1 metre sensitivi
ty, 6 ohm nominal impedance 
and 20 watt to 100 watt power 
handling. Cabinets are made of 
19mm high-density brimsboard, 
braced and damped with 
10 mm tar-pads and finished in 
Queensland walnut, jarrah, 
American oak or walnut. 
Orpheus Speakers is at 7 Ains
worth St, Lilyfield, NSW 2040. 
(02) 569-9352. 
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lntslligsnt Radio on thB Mavs 
A new broadcasting service has 
just begun operation in Britain, 
using existing signals on the 
VHF-FM band to transmit data 
to specially equippped "intelli
gent" receivers. The new 
Radio Data System (RDS) has 
been devised to enable the lis
tener to find his way around 
the frequency spectrum, the re
ceiver automatically tuning into 
the best signal or even finding 
a particular programme; all 
without the listener having to 
resort to tables of station fre
quencies. Ail the listener does 
is program the receiver with a 
set of codes. 

The Radio Data System 
works by using a 57 kHz data 
subcarrier piggy-backed to the 
existing VHF-FM service. 
Using phase shift keying data is 
encoded onto the signal 
producing a stream of bits 
making up a code the receiver 
can recognise and respond to. 
For example, a code is trans
mitted identifying the station; 
others identify frequencies on 
which the programme is trans
mitted in adjacent areas, and 
another provides information 

about other programmes and 
frequencies of nearby transmit
ters. 

In its development, the first 
requirement of the system was 
that, like a TV set it should 
allow a receiver to display the 
name of a station or channel 
being received on rather than 
its frequency. 

Instead of identification 
being a matter of calibration 
between dial and receiver, with 
RDS the station broadcasts a 
data signal that is displayed on 
the receiver. Furthermore, the 
system was designed to tune 
into the best transmission of 
the desired programme, some
thing of a problem in Britain 
where the national broadcaster 
operates many transmitters 
with overlapping service areas. 

Thus, once the listener has 
selected his program, the intel
ligent receiver with the help of 
the transmitted codes, will dis
play the station identification, 
automatically search for a bet
ter signal if the programme 
fades and automatically search 
for the best transmission of an
other program if requested. 
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PowsrMic 
An interesting series of micro
phones from Electro-Voice fea
tures a new 'supermagnet' 
made of neodymium alloy with 
a new structure allowing larger 
voice coil/diaphragm area. The 
result has been a markedly 
more powerful microphone 
whose increase in power means 
less power is required at the 
mixing desk. 

EV claims better sensitivity, 
lower distortion than standard 
designs, less feedback and less 

The system is particularly 
helpful to the mobile listener, 
but the BBC, which is respon
sible for implementing the sys
tem has ensured that all the 
services available with RDS are 
applicable to the stationary lis
tener too. The system has 
room in the data stream for 
other applications and some of 
those mooted are a facility to 
search for a particular type of 
program, to record a particular 
programme, to adjust volume 
settings and to adjust to appro
priate decoders, ail triggered 
by the codes transmitted on the 
subcarrier. 

Another obvious application 
is the use of RDS for a radio
text type transmission giving 
newsflashes and sports results 
and designers have not over
looked the possibilities for the 
downloading of computer infor
mation. The equipment being 
implemented by the BBC adds 
a date/time clock. 

The RDS system has been 
designed to be compatible with 
Europe's ARI system which 
similarly broadcasts traffic in
formation. The signals do not 

vulnerability to shock for the 
N/D Series. 

The range of mies includes 
ones suitable for changing 
vocal styles, lead and back
ground vocals, Jive or studio 
performances and for various 
instruments. Polar patterns are 
cardioid, supercardioid and hy
percardioid. 
Electro-Voice is at 59 Waratah 
St, Kirrawee, NSW. (02) 521-
5322. 
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interfere with each other, how
ever, the RDS system can ac
commodate traffic information 
services which may spell the 
end for ARI. 

The new system is expected 
to boost sales in car audio 
equipment as new RDS-com
patible receivers are required 
to take advantage of it. Pioneer 
has already released units in 
Europe and the BBC move to 
implement the system, albeit in 
a very skeletal way (covering 
the national networks in Eng
land only), should stimulate 
production and consumer inter
est. 

Here in Australia, the De
partment of Communications is 
considering the implementation 
of the system. It is likely to 
have the same subcarrier and 
possibly another one. Unlike 
Britain, Australia has an exten
sive network of commercial sta
tions. Many local stations 
presumably means a good deal 
of negotiation to get the system 
working maximally and effi
ciently. 

READER INFO No. 223 
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Sight and Sound News 

Ramsa Racks The Oz Rack 
A new and interesting Audio 

Visual installation was recently 
completed at the Oz Rock 
Hotel (formerly the Kings 
Cross Hotel) in Sydney's Kings 
Cross. 

The venue has been designed 
as a total entertainment com
plex with four floors of differ
ent facilities including bars, dis
cos, an exclusive night club. 
On top of all this is an area in 
which visiting artists can con
duct press conferences while 

the general public can see and 
hear their favourite artist on 
the first two floors. These 
floors have various large screen 
projectors and TV monitors 
linked via video and audio 
feeds from the roof. They can 
also view video clips and even 
sports presentations. 

The new venue caters for the 
entertainment industry by also 
providing office and promo
tional facilities. 

The equipment chosen for 

Flat, portable and clever 
Philips has released a portable 
36 cm flat square tube (FSQ) 
remote control colour TV, the 
KH36746R, with all the func
tions of a larger set. 

A built-in timer enables the 
set to switch itself on or off 
and the remote control can call 
up a digital clock onto the 
screen while a program is on. 

The remote control sits 
neatly in the TV's cabinet, be
side a foldable headphone set 

with a three-metre cord for pri
vate listening. The controls are 
located behind a soft-eject 
panel. The set is equipped with 
RGB and video/audio IN/OUT 
connectors which allow a per
sonal computer and high fi 
equipment to be attached. 
Housed in an anthracite cabi
net, the KH3647R retails for 
$779 RRP. 

READER INFO No. 225 
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this ambitious complex is all 
from Panasonic, the audio 
being their Ramsa sound sys
tems. The site is considered 
unique because of the integra
tion of mixer, graphic equalis
ers, compact disc players, cas
sette decks, AM/FM tuners, 
microphones, pre-amplifiers 
and power amplifiers, loud
speakers, turntables, VCRs, 
cameras, TV monitors and 
video projectors. 

Some idea of the scale of the 

I MIDI E#ects 
Rebel Audio, Sydney, is selling 
the new Digitech DSP-128 digi
tal effects signal processor 
which is MIDI-controllable. 
Some of its range of effects are 
reverb, chorus, flange and 
delay. Up to three of the ef
fects can be operated simulta
neously. 

Seventeen main effect algo
rithms define possible effects 
and combinations and their op
erating parameters may be 
changed and stored in any of 
the 128 memory positions. 

Programming is done using 
buttons on the front panel and 
LED displays show effects and 
operating parameters. A mas-

system is given by the fact that 
it uses 43 speaker boxes pow
ered by 8.2 kilowatts. 

All this equipment is oper
ated from control centres de
signed by Freedman Sound 
which was responsible for the 
entire design and installation of 
the sound and video equip
ment. 
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ter reset prov1s10n brings the 
settings back to default posi
tions. 

Inside the unit 16-bit ADA 
conversion and a custom 20-bit 
VLSI DSP engine give the '128 
a wide dynamic range and com
puting power for smooth 
sounding effects. 

The unit is rack mounted 
with Y4-inch input jacks for 
right and left input, output, 
mix output, MIDI in, out and 
thru connections. RRP is $999. 
Rebel Audio is at 286 Gret 
North Rd, Five Dock, NSW 
2046. (02) 713 6866. 
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Pay TV by 1990 
The Minister for Transport and 
Communications, Gareth 
Evans, has announced that the 
government is looking at the 
possibility of introducing pay 
TV after the current mora
torium expires in September · 
1990. 

Things under consideration 
are the legal, social and politi
cal implications of pay TV and 
the technical details. At pre
sent the government is unde
cided on the number and range 
of services that could be pro
vided, the effects on existing 
broadcasting, restrictions on 
licensing and the effects on in
dustry and employment created 
by the new service. 

Options for distribution of 

national pay TV services are 
through satellite, or Telecom 
bearers, while terrestrial de
livery might be over UHF or 
VHF, via the new Multipoint 
Distribution Systems or by 
cable. 

The pay TV service has been 
operating for many years in the 
US and was introduced more 
recently in Europe. Subscribers 
to a channel pay for that ser
vice, using special decoding 
equipment to enable their TV 
sets to pick up the broadcast. 
The Opposition has said it 
would introduce pay TV im
mediately, and on assuming 
government that would be 
about 1989/1990. 

READER INFO No. 227 
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Law Cast NAO 
Bottom of the line, ie, most af
fordable, of the NAD OMS 
series CD players is the OMS-
1, selling for $795 RRP. 

logue supplies. 

In brief 

DSP for Home 
Like its more sophisticated 

'siblings' it incorporates over
sampled digital filtering and 16-
bit conversion, dual-mono ana
logue circuitry for channel 
separation, ·a three-beam laser 
and independent digital an ana-

Among its features are a 15-
track program memory, bi-di
rectional skip-search, repeat 
play and audible cueing. It also 
sports a combined 
Tracktrime/Remaining Time 
indicator. The deck comes with 
a remote control unit. 
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Digital audio signal processing 
equipment has been very much 
the stuff of professional sound, 
but a new unit being distrib
uted by Amber Technology is 
aimed at the serious home 

audio enthusiast. The Lexicon 
CP-1, designed for the home 
environment, includes 12 pro
grammes for generating reverb, 
ambience, panorama and sur
round-sound. 

READER INFO No. 230 

THE ART OF LISTENING. 
JAMO ART, a superflat elegant bass reflex loudspeaker designed to be hung on 
a wall. The unique computer designed slightly curved front panel is a labyrinth 
of specially formed ribs, giving the ultimate stiffness and yet minimising high 
frequency diffraction. This newly developed and highly sophisticated JAMO 
2-way design utilises a powerful 130mm bass/midrange driver, with high efficiency 
and low distortion. 
A new 25mm impregnated soft textile dome tweeter has smooth performance and 
great dispersion. The frame of this elegant wall panel is finished in either black or 
white lacquer to blend perfectly with any decor. · 

]AMO MONITOR ONE 
$650pair* 
If your decor does not permit a wall panel 
loudspeaker the new )AMO MONITOR 
ONE, a bookshelf version of )AMO ART, 
is highly recommended. White or black 
lacquer. 

JAMOART 
$750pair* 

•Recommended Retail Price 1/6/88. 

For full details see your nearest JAMO 
dealer or call Sole Australian Distributor: 
SCAN AUDIO Pty. Ltd. 
P.O. Box 242, Hawthorn 3122. 
Phone: (03) 4292199 (Melbourne) 

IF 
I 

JAMOSW-50 
ACTIVE SUBWOOFER 
$950* 
The ultimate accessory for bothJAMO ART, 
)AMO MONITOR ONE or any other quality 
hi-fi loudspeaker. This new active subwoofer 
is designed to blend discreetly with your decor, 
yet provide the subtle low frequencies found 
in today's excellent digital recordings. Black 
or white lacquer. 

uamo~== (02) 522 5697 (Sydney) 
(07) 357 7433 (Brisbane) 
(09) 3224409 (Perth) EXPERIENCE THE TRUE ART OF LISTENING 

READER INFO No. 17 
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TRUTH is a very dangerous concept. People's perception of truth is infinitely variable and therefore 

dangerous. The best example is the prejudice, snobbery and disinformation that surrounds the "Best" 

in Hi-Fi. How often have you read that the Best in this month's Hi-Fi magazine has already been 

superseded by another "Best" in the following month? The danger is that the confidence between the 

customer and the 

can quickly turn 

customer suspects 

behind the 

At Symfonia Hi-Fi 

Audio consultant 

to ridicule if the 

the dealer's motives 

suggested purchase. 

it is our opinion that 

the "Best" is defined as being in the Best interest of the customer. We find this out by asking 

important questions - not by dictating. If you are seriously interested in obtaining advice regarding 

your Hi-Fi needs, however small or large your budget is, then you owe it to yourself to put 

Symfonia Hi-Fi to the 'Truth Test'. 

Symfonia HiFi 
READER INFO No. 18 
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If 
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MASTER 
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Trade enquiries welcome. 

Telephone: 

(03) 534 4398 
.\. ... · 
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~ 
DELOS 

649 Burwood Road 
Hawthorn East 3123 
Phone (03) 813 1292 

SALES&HIRE 
IMPORTERS• MANUFACTURERS 

• New "STAR LIGHT BUD LAMPS" (3 Voltl 

ROPE SNAKE LIGHTING oPOLYCARBONATE 
TUBELIGHT •BUD LIGHT RIBBON •SPECIAL 
EFFECTS LIGHTING •BUBBLE MACHINES 
•EFFECTS PROJECTORS oSMOKE MACHINES 
oPINESPOTS •PAR 36. 46. 56 AND 64 CANS AND 
LAMPS oFLASHING BEACONS •SCANNERS 
•HELICOPTERS •BUBBLE LAMPS •STROBES 
•MIRROR BALLS •PRISMS •LONGLIFE ENERGY 
SAVING LAMPS AND GLOBES •STARLIGHT AND 
INFINITY PANELS •ULTRAVIOLET TUBES AND 
LAMPS •SPECIALISED LAMP REPLACEMENTS 
•REFLEC'T\VE PANELS ANO TAPE •ELEC
TRONIC LIGHTING CONTROLLERS-CHASERS 
•MUSICOLOUR MATRIX STARBURST •NEON 
LIGHTING EFFECTS WITH NEO LIGHT AND LINE 
LITE OR LUMEN LINE STAGE & STUDIO LAMPS. 
OISCOUGHTS •SPECIAL ORDERS •RUNNING 
NEON FIBRE OPTICS LOOMS • DISCO 
TURNTABLES oMOSFET POWER AMPLIFIERS 
• VARIOUS HI-TECH EFFECTS 

• LASER EFFECTS LIGHTING SHOW 
-Distributing Agents-

• ELECTRO VOICE• BOSE• JBL 
•CLAY PACKY • COEMAR 
• OPTIKINITICS •ZERO 88 

•LEMAITRE• LAMPO• SAPRO 
• ICE• MODE • T AS 

WRITE FOR FREE CATALOGUE 



REMEMBER THE FIRST TIME YOU HEARD 
DOLBY SURROUND® SOUND IN A THEATRE? 

WAIT 'TILL YOU HEAR 
IT AT HOMEI 

AUDIO 
About Ille Shure 
HTSSOOO 

"Once you have 
seen and heard a 
proper Dolby 
Stereo movie 
presentation in 
your own home. 
you'll 00\/ef be satisfied 
with ordinary. garden
llOliety television." 

(With the Shure HIS 
SlXXJ) ••... the whole 
effect was 0\101'
whelmong. Dtalog was 
cnsp and clean. and 
the ste<eophonic music 
and special effects 
were reproduced by 
the system with stun
ning clarity and 
impact." 

"You can actually 
achieve a much hoghe< 
quality of sound than 
on most Dolby Stereo 
theater installations" 

Berl Whyte 

"AS 
GOOD AS 
OR BETTER 

THAN 
THEATRE 
SOUND" 

If you hove any 
doubt about how 
good Dolby 
Surround® Sound is 
with home N. read 
these brief 
comments by 
independent 
authorities. 

: STEREOPHILE 
About Ille Shure 
HTS 5000 

"It is rare in 
audio to find a 
clearcut "best" of 

. anything. but in 
surround 

deeodefs. the Shure is 
the hands-down 
winner. Simply put. the 
reason is its supe!b 
sound. It has focus. 
detail, definition and 
aliveness that I'd not 
previously heard from 
any surround deeoders 
or synthesizers ... " 

"The overall effect is 
spectacular and 
authoritative-precisely 
what one wants from 
theatrical sound." 

Bill Sommerwerck 

SHURE 
HTS 5000 
HOME 
THEATRE 
SYSTEM 

AUDIO ENGINEERS PTY. LTD 
342 Kent Steet, Sydney, NSW 2000 

Ph: (02) 29-6731 

MARKETEC PTY. LTD. 
51 Scarborough Beach Rd, 

North Perth, WA 6000 
Ph: (09) 242-1119 
READER INFO No. 47 

AUDIO ENGINEERS (VIC) 
Ph: (03) 850-4329 

~klipscli 
A legend In Sound: 

~~1tg4® 
Paul Klipsch, one of the founding 
fathers of the Audio Industry, built 
his first loudspeaker in 1919 at the 
age of 15. 
In 1946 he formally established 
KLIPSCH & ASSOCIATES in Hope, 
Arkansas and 2 years later 
produced 30 of the famous 
KLIPSCHORN speaker systems. 
Today, (40 years on} the 
KLIPSCHORN is still an industry 
standard but at $12,000.00 a pair, 
a little out of the reach for most. 
With the new KLIPSCH KG4 you 
can experience the essence of 
KLIPSCH loudspeaker technology 
at one sixth the cost of the 
KLIPSCHORN. 
Like all KLIPSCH loudspeakers, the 
KG4 is hand built from genuine 
timber veneer panel and matched 
for colour and grain structure. One 
tiny flaw and the pair is destroyed. 
There is no finer speaker in 
performance and craftsmanship 
than a KLIPSCH. 
We build them for a lifetime of 
listening pleasure. 
Write for your free copy of 
KLIPSCH - The making of 
a legend. 

TASC'../\f-, 
133 Market St., 

South Melbourne 3205. 
Ph. (03) 696 2277 

READER INFO No. 21 
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The International Audio-Video Fair is something of 
a new adventure in Australian hi1i. It has mixed 
together manufacturers, distributors and retailers 
with the public, the audiophile and the moderately 
interested, and it has added a dash of vitality. 

From Hi Fi l'o laser 
At Audio-Video Fair 

The Kenwood KAC-1020 car audio power amp- qual/ly that until now has belonged only to 
home audio. 

e international audio video fair at 
Melbourne's Wesley college is the 
lfSt independent show organised in 

the eastern states since the debacles of the 
late seventies. Since that time, the Perth 
Electronic Show has held sway as the only 
show of note in the whole of Australia. 
Now, the electronic shows are coming 
back, with more razz-a-matazz than ever. 

In the Adamson Hall theatre twice daily 
Melbourne company Laser Magic Produc
tions is mounting a laser show. Bob Jane 
is showing off his latest racing car sensa
tion from the new Thunderdome, the Nas
car and Videoclips. Don't leave the kids at 
home! 

Other events scheduled are Pioneer's 
CLTV Show (Friday July 1, 7.30 pm) and 
a live concert presented by Yamaha 
(Saturday, July 2, 7.30 pm). On the more 
serious side is the Hi-fi Seminar (Sunday 
July 3, 2-4 pm) presented by John Dun
lavy of Duntech Speakers and Les Cardili
ni, a familiar contributor to this magazine. 

From the point of view of a hi-fi enthu
siast, the show should be a winner. Most 
of the significant companies will be there, 
together with a wide range of distributors 
and retail stores. On show will be a repre-
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sentative sample of the latest develop
ments from Japan and the rest of the 
world. 

One great trend is the increasing num
ber of local manufacturers. There are 
some rather interesting high end amplifiers 
and some exciting speaker designs for the 
discerning on show. 

Below is a list of some of the more in
teresting stands. The letter and number 
before each entry is the room number of 
the exhibitor in the Wesley college build
ing. A map is reprinted on page 4. 

EXHIBITION HIGHLIGHTS 
M12 
AWA 
Denon Components Hi-Fi and the fully 
imported range of Canton loudspeakers 
from West Germany are what you'll find 
at the AW A stand. 

You can listen to Denon's quality refer
ence compact players including the DCD 
3300CD player and sample the Denon 
DAP 5500 digital preamplifier, recently 
lauded in Stereophile magazine for its im
proved bass performance, increased dy-

namic range and better imaging. Also on 
display from Denon are high-power ampli
fiers, turntables and cassette decks. 

The range of Canton speakers includes 
the popular Plus C subwoofer with a loud
speakers are, according to A WA, bred for 
speed through a number of design innova
tions. High-powered barium ferrite mag
nets, rapid response diaphragms of spe
cially-coated fabric, extreme low mass 
voice coils, low loss capacitors in the 

, crossover networks are some of their fea
tures. The end result is speakers with high 
impulse accuracy capable of reproducing 
extremely short rise times, complimented 
by a superb finish. 

J3 
Convoy 
Convoy was recently appointed distributor 
of Harmon Kardon products which it has 
on display. 

Three new compact disc players from 
Harmon Kardon are the HD200 (at $599) 

A pair of KEF 104.2 speakers with attractive 
woodgrain finish. 



The Marantz digital PM.94 amplifier. 

and the high-end, remotely-controlled 
HD400 (at $699) and HD800 (at $1100). 

All three Harman Kardon units utilise a 
high-quality three-beam laser pick-up to 
ensure precise tracking of the digital sig
nals. The HK200 and HD400 employ a 16-
bit converter with an 88.2 kHz (two times) 
sampling rate, and independent left and 
right channel sample and hold processors, 
resulting in reduced digital switching 
noise. The HD800 uses dual 16-bit linear 
converters with a 176 kHz (four times) 
sampling rate, to ensure a more detailed 
sound with less digital noise near the 
audio band. 

To deal with the intermodulation distor
tion (IM) inherent to the compact disc 
medium, most manufacturers employ 
steep multi-steep multi-stage analogue fil
ters with high levels of negative feedback. 
This can produce severe phase shifts as 
well as transient intermodulation distor
tion, TIM. Harman Kardon has developed 
an analogue output section with, it claims, 
exceptionally low intermodulation distor
tion at all frequencies from de up to 
100 kHz. A simple analogue filter was 
then added to gradually reduce residual 
ultrasonic signals. In addition, this ana
logue output section utilises no negative 
feedback, which also eliminates TIM. 

In designing the players, a special circuit 
layout isolating the analogue section was 
implemented to keep radiated digital noise 
at inaudible levels, and three separate 
power supplies were established between 
the mechanical, digital and analogue 
stages. 

Two position displays on the HD400 
and HD800 include, in the first position, 
track number, elapsed time, and program 
number; in the second position, total 
tracks, total time on disc, and time re
maining. Additionally, included on all 
three models is a fluorescent digital dis
play, 36-track memory, track and index 
search, audible two-speed cue and review. 
The HD800 also includes headphone jack 
and level control. 

Also on display is the new range of Har-

mon Kardon integrated amplifiers featur
ing the high voltage/high current design 
principle used in HK's earlier Citation 
Series. 

The new Harman Kardon amplifier line
up includes the 45 watts per channel 
PM640Vxi, retailing at $599; the PM645-
Vxi, with a power rating of 60 watts per 
channel and retailing at $799; the PM655-
Vxi, delivering 90 watts per channel at 
$1299; and the top-of-the-line PM665Vxi 
with 150 watts per channel and retailing 
for $1995. 

The High Voltage/High Current design 
amplifier approach drives speaker systems 
with a wide variety of nominal impedance 
ratings more efficiently and effectively 
than any traditional design. The new Har
man Kardon integrates employ a rear 
panel switch that allows the user to select 
either a high or low output voltage eight 
ohm range. The high voltage mode more 
effectively drives nominal eight ohm loads, 
while the low voltage mode can better 
drive lower nominal reactive impedances. 
Unlike conventional amplifiers, the Har
man Kardon Vxi integrated amplifiers 
have equal power ratings into eight and 
four ohm distortion, at any frequency 

from 20 Hz to 30 kHz. In contrast, most 
manufacturers only rate their four ohm 
performance in terms of unclipped 1 kHz 
tone bursts. 

Anne Room 
Ence/ Stereo 
Who is Ence! Stereo? Founded in 1958, 
Ence! Stereo has grown to be, it claims, 
the largest and longest established quality 
audio specialist store in Australia. 

In keeping with company philosophy, 
Ence! does more than exhibit equipment. 
Sessions are scheduled to demonstrate 
equipment from a wide range of categories 
so that you leave its stand a more enlight
ened consumer. 

Many manufacturers are represented at 
the Ence! stand. Rote! is a hi-fi manufac
turer of modestly-priced, quality equip
ment that has won many awards in Eu
rope and Britain. Luxman, Japan's oldest 
and one of its most respected audio spe
cialist electronics manufacturers is there as 
is Counterpoint, highly regarded Amer
ican hybrid (valves and solid state) ampli
fier manufacturer. Another amplifier 
manufacturer is Japanese company Air
tight specialising in handmade valve ampli
fiers. 

Cerwin Vega is another American com
pany, specialising in loudspeaker manufac-

Harman/Kardon's PM665 Vxi high voltage - high current integrated amplifier. 
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allows one to switch from car to boat. 

A smooth-lined NAD 6300 cassette deck and Its remote control. 

Kenwood has been no slouch on the 
new product front. In the month April to 
May, it launched 30 new products, includ
ing car speakers which are designed for 
use with CD players. Kenwood has on dis
play three subwoofers, KFC
Wll0/Wl08/Wl69 designed to be used 
with the KPX-LlOO crossover network. 
The KFC-Ml05/105 midranges, KFC-TlOl 
tweeter and KPX-H400 passive crossover 
network make up the rest of the powerful 
car Series. And powerful they are, with 
subwoofers rated at 300 W and 400 W, 
with 35 ounce and 25 ounce ferrite mag
nets and a 300 W peak input power tweet· 
er, just to give some indication. 

ture with a strong background in Jive con
cert sound. TDI is a loudspeaker manufac
turer from Britain. Still on speakers, 
Ence! is exhibiting Australia's Duntech 
loudspeakers, regarded as the most accu
rate in the world. Made in Australia they 
are exported to Europe, Asia and the 
USA. (Check the events schedule for de
tails of a seminar by John Dunlavy of 
Duntech.) 

M4 
Lighting & Sound 
Exciting Lighting & Sound is a Melbourne 
company which specialises lighting and 
sound effects for just about all venues. its 
services are being used in indoor and out
door displays, television and film produc
tions, theatres, shopping centres, conven
tions and as a way of adding some atmos
phere to product launches. 

Products include mixers, amplifiers, con
sole and speakers, as well as lamps, zoom 
spots, and lighting controllers. Some of 
the things you can view at the Audio
Video Fair are a running neon (coloured 
gas flowing through the tube), plasma 
globes, fibre optic displays,. long life light 
globes, holograms, dancing lights, and 
professional sound equipment. 

JS 
Hi-Phon Distributors 
On show at the Hi-Phon stand is the latest 
from the Onkyo range of hi-fi compo
nents, the Tannoy Planet Series loud
speakers and Beyerdynamic consumer 
headphones. 

The new line of Onkyo compact disc 
players includes the Grand Integra-GlO, 
DX5500 and DX7500. In the Receiver line 
are the Onkyo TX-850 and TX-830. Also 
on display from Onkyo are the T-4120 
tuner and TA-2120 cassette deck. 

2A 
Kenwood 
Kenwood recently launched the first anti-
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theft in-car CD player, the KDC-80. 
Along with optimum servo control, three
beam laser pickup, double oversampling, 
electronic preamp and useful driving fea
tures like disc replay, the unit incorporates 
a special theft prevention chassis that al
lows the owner to remove the player from 
the car. A handle makes moving it about 
easier, and the fact that the unit can be 
used outside the car and features a semi
permanent memory makes it a very attrac
tive unit - though no temptation to 
thieves. 

Showpiece at the Kenwood stand is, 
however, the combined CD player/re
ceiver the KDC-90R, on public display in 
Australia for the first time at the Audio
Video Fair. The KDC-90R consists of two 
modules, the CD player and tuner con
trols in one unit that fits in a DIN sized 
hole in the dashboard, and another mod
ule housing the amplifier and tuner cir
cuits that can be located anywhere the 
owner feels is convenient. Like the KDC-
80, the KDC-90R uses optimum servo 
control, three-beam laser pickup, double 
oversampling and the theft prevention 
chassis. The unit has a host of control fea
tures and displays too numerous to list but 
one that caught our eye is a selectable il
lumination colour, green or orange to 
match the car panel illumination! 

The two CD players fit into Kenwood's 
cassette cradle for portable listening that 

Plenty of power is delivered by the 
KAC-1020 in-car stereo power amplifier, 
in fact 640 Wrms, 200 W per channel! 
This top-of-the-range unit features a 
bridgeable output which allows it to be 
used as a single-channel amp, a dynamic 
linear drive, a voltage interface gate and a 
multiple independent power supply. 

JB 
Marantz 
Two products from Marantz are the PM94 
integrated amplifier and CD94 compact 
disc player. 

Known widely for its budget hi-fi, Ma
rantz has come out with a more upmarket 
product in the PM94 amplifier. It is the 
first Marantz MOSFET amp. Marantz 
won acclaim last year in Australia when it 
won the CESA (Consumer Electronics 
Suppliers Association) award for ampli
fiers with its PM6411. 

The CD94 CD player features a mixture 
of the old and the new. Old is its use of 
parent company Philips' first CDMl 
swing-arm single-beam laser assembly. 
New is the 16-bit, four times oversam
pling, four independent regulated power 
supplies, totally separate left and right 
channel circuits and the diecast transport 
mechanism. Features include Automatic 
Music Search, Favourite Track Selection, 
and an Index Skip function. 

The Harman/Kardon HD400 remote controlled compact disc player. 



A sample from the range of Richter speakers 
eliminating shelf space problems. 

Cato Gallery 
Pioneer 
Pioneer is promoting the home hi-fi sys
tem at its stand. Its new Prologue shelf hi
fi system incorporates turntable, double 
cassette deck, AM/FM tuner and compact 
disc player to retail at $999. 

The PD-Z71 CD player features twin 
DIA converters, digital filter, random play 
and 20-track programming. The Prologue 
stereo amplifier has a built-in five-band 
graphic equaliser and 22 watt per channel 
power output. The two-way bookshelf
type speaker system features a 16 cm cone 
woofer and 6 cm cone tweeter. The Pro
logue double cassette deck with soft-touch 
mechanism offers normal and high speed 

tape copying facility. The belt-driven 
model with de-servo motor and static bal
ance and straight tone arm. 

The system comes with a three-year 
warranty. 

MB, M9 
Oz-Fi/Richter Acoustics 
Oz-Fi, or the Australian Hi-Fi Manufac
turer's Guild as it is more formally known, 
was formed late last year by a group of 
Australian hi-fi manufacturers. It began 
when Ralph Waters of Richter Acoustics 
contacted other local manufacturers of 
audio equipment with a view to establish
ing a guild to set and maintain standards 
as well as to promote and market Austra
lian products. 

Many Australians are surprised to dis
cover that Australia has a well entrenched 
local hi-fi manufacturing industry, a view 
that Oz-Fi is trying to confront. Due to its 
efforts collectively and the efforts of indi
vidual members, Australian-designed and 
built hi-fi components now feature promi
nently in retail stores which only two or 
three years ago would have shunned the 
local product. That fact says something 
too about the quality of the products. 
Over the past two years ETI has reviewed 
speakers from Richter and Orpheus, and 
the Murray amp, all with very positive 
comments. 

Oz-Fi members include Richter Acous
tics, ME Sound, Orpheus Loudspeakers, 
Etone, Reality Search, Time and Space, 
GNP Acoustics, Alan Moss ElectroStatics, 

"The Light Fantastic" 

Complete Audio Visual Laser Lighting, Special Effects. Sound and Light Show 
Laser Magic Production Shows 

(A Division of Exciting Lighting and Sound) 
267-269 Victoria Street, Abbotsford 3067. Telephone (03) 429 3711 10.00 am - 6.30 pm 

• Conventions • Advertising • Display • Entertainment • Product Launches 

Demonstration by appointment 
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'Superlative' 

Many people have been mass-marketed into 
believing that digital 'music' is superior to 
analogue reproduction. This new ORTOFON MC· 
30 Super Cartridge will most certainly show you 
where this theory goes completely wrong! Using 
pure silver wiring, Ortophase phase/amplitude 
linearity and a pure platinium damping disc, 
the ORTOFON MC·30 Super delivers directly to 
both ears the superior musicatity of h~h-class 
analogue reproduction. As others have a~eady 
said: 
" ... ihe overall sound is one of extreme clarity which 
can bear comparison with CD at its best. In fact, unlike 
CD players, a well designed moving-coil cartridge like 
this one maintains its response well beyond the 20kHz 
upper limit." 

John 8orwick, Grammophone, April 1987. 
"The MC-30 Super is a better cartridge than most of its 
rivals. It's just a thoroughly musical design, and there's 
little that needs to be added to that bald statement. Go 
for this cartridge if you want a sharp, incisive sound of 
real refinement and with explicit stereo." 

Alvin Gold, Hi-Fl Answers, April 1987. 
"The MC-30 Super ... is the child of a mating of the MC-
20 Super and the MC-2000 - both of which I know and 
adore. Once the cartridge bedded in, it was as sweet as 
sugar, an MC-2000 without the bite and with most of 
the detail .. Drtofon has plenty of reasons to'believe 
that a market for high quality cartridges still exists, and 
this continued support of the LP hasresulted in an 
outstanding transducer." 

Ken Kessler, Hl·fl News and Record Review, 
March 1987. 

''The MC-30 Super is a superlative tracker ... Highs are 
gorgeous - smooth, open, and sparklingly crisp ... Low
frequency performance, too, is excellent." 

J. Gordon Holt, Stereophile, January 1987. 

For full details and free brochures, contact the Sole 

For full details and free brochures, contact the 
Sole Australian Distnbutor, SCAN AUOIO or 
your nearest ORTOFON specialist. 

SCAN AUDIO Pty. ltd., 
52 Crown Street, Richmond, Victoria 3121. 

Telephone: (03) 429 2199. 

ortofon 
accuracy in sound 

S& T SA5042 
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The KDC-80 seems more like a home audio CD 
player. It has a high-resolution 3-beam laser pick-up, 
Optimum Servo Control for scratch resistance, and 
a double oversampling digital filter for optimum 
fidelity to the music. Plus a new mechanism that 
takes no notice of vibration. 

Its electronic audio section makes operation 
incredibly easy. You can even adjust the unit's 

angle to your liking. And change the panel illumina
tion colour. 

You won't need to worry about losing the 
KDC-80, either. Because the Theft Prevention 
Chassis lets you take the unit with you when you 
leave the car. 

So you can enjoy listening to the KDC-80 at 
home after all. 

KDC-80 CD PLAYER: S/N ratio more than 90dB, THO less than 0.005%, Dynamic range over 90dB 

KENWOOD CORPORATION 
Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan 

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. (INCORPORATED IN NSW) 

4E Woodcock Place, Lane Cove, N.S.W. 2066, Australia 
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Coaxial plug WBT-0101 ... compatible with all 
"chlnch" jacks on the market. 

Precision Fidelity, Vacuum State, and as
sociate member, Cabinet Industries. 

the Australian loudspeaker industry is 
best represented at the Oz-Fi stand, with 
systems from GHP Acoustics, Orpheus 
and Richter. From the Orpheus range are 
the four-inch bass driver Minotaur, the 
larger six-inch bass driver Dolomite and 
even larger eight-inch bass driver Apollo. 
GNP Acoustics is a recent member of the 
fledgling Oz-Fi group, with a range of 
high end (around $8000), high efficiency, 
state-of-the-art speakers. 

The latest in the Richter range are the 
tiny Fairytale and Dreamtime speakers 
and the radical, new, floor-standing Secret 
Weapons which feature a chimney port 
which fires bass notes vertically. A new 
release for the Audio-Video Fair is the 
Victor Hercules model, a high efficiency, 
high powered studio monitor. 

The Australian electrostatic speaker 
manufacturers, Alan Moss and Precision 
Fidelity are showing their wares. Both 
manufacturers have been praised for their 
moderate prices on the notoriously expen
sive electrostatic speaker. Alan Moss has 
interestingly developed an electrostatic 
system in which the bass is handled by a 

AUST'AAL..IAN HI Fl 

MANUFACT\JRERS' GUILD 

azfi 
ENDORSED 

The Oz-Fi logo representing music, Australia 
and high technology. The new logo should 
become very conspicuous. Oz-Fi plans to tag 
quality products that measure up to its exacting 
standards with this logo. Consumers can then 
identify good audio units, endorsed by Oz-Fi, 
raising Oz-Fi's profile and providing the 
consumer with a guide through the hi-fi maze. 

separate subwoofer. Precision Fidelity is 
demonstrating its Stag Electrostatic, a sec
ond generation system which designer 
Vasey Stocks claims has cured all the elec
trostatic difficulties. 

Complementing the speaker products on 
display are the samples of Space and Time 
solid core speaker cable range that fit 
loosely in their jackets to reduce effects of 
emf interference from twisted cabling. As 
well Space and Time has a range of inter
connects that have proved quite popular 
overseas. 

Need something to house your hi-fi in? 
Cabinet Industries is showing samples of 
its quality hi-fi furniture. A new range 
that it is launching also accommodates the 
video. 

At the heart of the Oz-Fi exhibition, 
pumping out all the power are a set of 
high quality, hard working ME Amps. ME 
Amps has won recognition overseas for its 
quality products. Quite a tribute is that 
JBL Vice President in the US uses an ME 
preamp. ME Sound is launching a new 
range of quality, affordable, fan-cooled, 
class A amps at the Audio-Video Fair. 

M 13 
Scan Audio 
Sean's contribution to the show is the new 
Jamo Art speaker. The bass reflex port 
has been designed as an integral canal, 
and the bass reflex opening has been posi
tioned on the rear side of the cabinet so 
the bass output through the port is further 
enhanced by the wall itself. 

The fine overtones of musical instru
ments are reproduced precisely and with 
the greatest dynamics by a new 1" impreg
nated textile dome tweeter which has a 
smooth treble with great dispersion. The 
crossover network which is computer opti
mised for this system is a 2nd-order type. 
It used heavy-duty coils of pure copper 
and low loss capicitors, giving the entire 
system high power handling capacity and 
low distortion. 

The frame of the front panel has a high 
gloss, two-component lacquer in either 
black or white finish to suit any interior 
decor. The large slightly curved front sur
face eliminates diffraction from the critical 
high frequency area. 

NEWSA-100 
SPEAKER KIT 

Since the introduction of VIFA speaker kits 
in Australia in 1985, thousands of speakers 
have been built with superb results. VIFA is 
now proud to release four new speaker 
kits ranging from a mere $399 to $1199 per 
pair including cabinets. 

Never before have speaker kits been so 
popular in Australia than after the heavy 
devaluation of the dollar. Similar fully 
imported quality loudspeakers are today 
typically 2-2112 times more expensive. And 
these speakers may very well be using 
Danish VIFA drivers anyway, as VIFA 
supply more than 50 of the world's most 
respected loudspeaker manufacturers 
with drivers. 

But why the big savings? Because 
fully imported speakers suffer from 25% 
import duty, 20-30% freight, 30% sales tax 
and 28% handling charges (typically). So if 
you would rather put your money into better 
quality than in other people's pockets, VIFA 
speaker kits are the only way to go. 

Are they difficult to build? No, the kits 

are supplied with all parts needed including 
fully built crossovers and pre-cut flatpack 
cabinets ready to assemble. No soldering 
or carpentry skills are needed, just a 
Phillips head screwdriver, some simple 
hand tools and a few hours of your leisure 
time. 

Are they as good as people say? Read 
the reviews, listen and compare with any 
other speakers twice the price or more. 
Need we say anymore? 

VIFA for the quality conscious 
audiophile. 

For full details please contact 
Sole Australian Distributor: 

SCAN AUDIO Pty. Ltd. 
P.O. Box 242, Hawthorn 3122. 
Fax(03)4299309 
Phone: (03) 4292199 (Melbourne) 

(02) 5225697 (Sydney) 
(07) 3577433 (Brisbane) 
(09) 3224409 (Perth) 

Stocked by leading stores throughout Australia 
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ue 
THE• CD• SYSTEM 

Pioneer takes a personal interest in your musical pleasure. That's why we've come up with the all-new Prologue 
shelf component system to suit your personal needs. Using our wide technological resources and long 

experience in hi-fi, we've given the Prologue everything you need for today's high-quality music sources - a 
turntable, a double cassette deck, an AM/FM stereo-tuner, and comes complete with a compad disc player. 

The stereo amplifier has a built-in graphic equalizer, and big power output to drive the free standing speaker 
systems with authority and clarity. When it comes to musical pleasure, get personal! Get Prologue, by Pioneer. 

CM) PIONEER® 
You get it all! Ask your Pioneer retailer. He's the expert, that's why he's your Pioneer dealer. 

'Rec. Retail Price 

READER INFO No. 26 
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The Jamo speakers will be the only ones 
on display in room M13. Sean's Mike 
Hendriksen says he wants a very simple 
display in which people can really listen to 
the speaker. 

This environmentally friendly design is 
at home connected to a hi-fi system or ei
ther side of the stereo television receiver, 
or anywhere where the ultimate sound 
quality is required with the minimum of 
inconvenience. The loudspeaker is rated at 
60 watts rms, making it suitable for an 
amplifier with an output of 30-60 watts 
rms. The frequency response is an amaz
ing 40-20,000 Hz. This piece of art is 
available for viewing and listenig at the 
Scan Audio stand. If you miss it there, 
your local JAMO dealer may be lucky 
enough to have a masterpiece Jamo Art 
on his wall which he will be glad to 
demonstrate. 

M1 
Yamaha 
Yamaha is the first in Australia to release 
a complete range of compact disc players 
which offer provision for the new CD sin
gle. The CD single is a 3 inch compact 
disc which has a capacity of around 20 
minutes playing time. It is in many ways 
similar to the EP record. The CD single 
will be far less expensive than standard 
compact discs and this will make the com
pact disc player an even more attractive 
proposition to the prospective Hi Fi pur
chaser. 

The Flagship of the pre/power amplifier 
range, the CX1000/MX1000 has been de
signed not only to provide the highest 
level of sound quality, but also to offer 
features which many high quality ampli-

fiers lack, such as an infrared remote con
trol, which not only controls the amplifier 
itself but also any other Yamaha RS Re
mote Compatible components that might 
be partnered with it. 

The CXlOOO Preampflier also incorpo
rates a Hi Bit, 8 x Oversampling Digital 
Filter; Hi Bit twin DIA converters and 
Digital Input which enables DIA conver
sion and Digital Filtering to occur at the 
amplifier stage (for any digital source such 
as CD, CDV or DAT). 

The MXlOOO power amplifier which 
boasts 260 Watts per channel, is matched 
to the CXlOOO to present one of the finest 
pre-power amplifier combinations to be. 
Yamaha will also be displaying the entire 
range of new Cassette Decks and Double 
Decks at the show (ten in all). 

Yamaha has concentrated with this 
range on improving sound quality and in
creasing features. It has introduced im
proved amorphous heads; Playtrim, Bias 
Adjustment and Dolby HX Pro in most 
models. Most Yamaha Cassette Decks are 
equipped with infra red remote controls; 
RS remote compatibility; Intra Scan; pro
grammable playback; phrase repeat and 
music search. These are just a few of the 
features which Yamaha has incorporated 
into their Cassette Decks for added user 
convenience. 

Something to look out for is the 
DSP3000, the new top end version of the 
DSP-1 and what it offers with a number of 
improvements over its smaller brother. 
Yamaha has also released a new four 
channel audio video amplifier, the 
A VXlOO with eight different surround set
tings. The A VXlOO has video enhance
ments, video title edit, superimposition 
and infra red remote control. e 

Pioneer's Prologue system, Including component CD player. 
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'IHE Yamaha 
CDX-1110 

YAMAHA HA VE REALLY set some of 
their competitors on their ear with the re
lease of their new "Hi-Bit" CD players. 
It's not too long ago that I was making the 
somewhat rash statement that the manu
facturers of CD players were hard pressed 
with their publicity campaigns to claim 
greater perfection when almost true per
fection was already within their grasp. Of 
course, when I made those statements, I 
did not allow for the clever engineers at 
Yamaha Corporation in Japan who have 
developed an astounding range of innova
tive digital electronics, particularly over 
the last two years. 

tional Electro-Technical Commission 
(IEC) Standard, the detractors of the CD 
system (and surprisingly there were and 
still are many) complained that nothing 
further could be done to improve the CD 
player's performance. The detractors also 
made a strong point of the circuit design
ers' inability to achieve any real perform-
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ance improvements irrespective of how
ever modest they might be. 

High Sampling 
The Yamaha Research and Development 
Group obviously decided that such a con
clusion was inappropriate and they set out 
to develop solutions to a number of prob-

1000 2000 5000 10000 20000 50i 

One of the most unusual examples of 
this technical innovation was the develop
ment of the "Hi Bit" digital range expan
sion concept. As most of you are undoubt
edly aware, the conventional CD player 
works on the principal of a 16 bit digital 
to analogue conversion system which pro
vides a nominal 96 dB dynamic range. 
This digital format was propounded by 
Sony and Philips and was standardised in 
their 'Red Book' about eight or nine years 
ago. Following the release of that Stand
ard, which is now the basis of the Interna- Figure 1: Frequency Response, right channel 5 Hz to 20 kHz. 
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Figure 2: Spot the difference: This Is the same test as figure 1, but using a different source 
disc. Frequency Response, left channel after analogue filter. 

lems associated with achieving logical im
provements in the CD's digital to ana
logue data processing format. Since devel
oping their LSI production facility near 
Hamamatsu on the island of Honshu, 
Yamaha have been amongst the foremost 
technical leaders of special integrated cir
cuits for CD based consumer products. 
Not surprisingly they were amongst the 
first of the CD manufacturers to introdice 
the concept of a 'quadruple over-sampling' 
system which raised the Standard 44-
.1 kHz sampling frequency which every
body thought was 'etched in blood') to a 
frequency of 176.4 kHz. Amongst the 
first of these machines was the COX 5000 
Compact Disc player which until recently 
was the flagship of the Yamaha CD line. 
Not satisfied with the performance that 
CD player provided, Yamaha went one 
further and offered eight times over-sam
pling, i.e. a sampling frequency of 352-
.8 kHz. This extremely high frequency fa
cilitates an even wider filtering separation 
zone created between the top of the 
audio-signal spectrum, and the sampling 
frequency which is almost in the medium 
frequency radio transmission band. 

The major advantage that such a high 
sampling frequency offers, when compared 
with a simple 44.1 kHz sampling frequen
cy, relates to the nasty characteristics of 
the simple digital filters. These filters pro
duce significant phase non-linearity and a 
readily audible stridency in the decoded 
audible signal. Many reviewers and pur
chasers of first generation CD players 
complained about this problem, especially 

when comparing the same programme 
content when played from a record on a 
quality high fidelity system. I was acutely 
aware of this problem with my original 
first generation CD player and at the first 
opportunity I changed it to a second gen
eration player which offered double over
sampling coupled with the more gentle 
characteristics of an analogue filter. Now 
by providing maximum separation be
tween the sampling frequency and the 
20 kHz nominal upper limit of the re
corded audible spectrum, the digital filter 
can be replaced by an analogue filter 

Back panel of the CDX-1110. 

Louis Cltallls 

which avoids most of the nasty phase 
characteristics. By utilising a four times 
over-sampling frequency 176.4 kHz the 
increased separation makes it possible to 
utilise an even gentler (and simpler) filter. 

By doubling that sampling frequency 
once more, the designers can make the 
analogue filter even better. This is in fact 
what Yamaha have done in the CDX-
1110. What their literature does not say is 
of course that by going to an eight times 
over-sampling the complexity of the digital 
circuitry is complicated to the point where 
they had to develop a completely new 
generation of LSI's, and a number of new 
circuits which have to fill in the missing 
bits between the data contained in a signal 
sampled at 44 kHz and the new signal 
which they are generating at 352.8 kHz. 

Because of the need to introduce a sup
plementary set of data samples each addi
tional value of which has to be computed 
on the basis of the values contained in the 
44.l kHz samples (on the disc) it becomes 
readily possible to generate additional nu
merical values which provides two possible 
additional benefits. The first of these re
lates to "2 extra bits" of data which can 
be utilised to reduce quantisation error 
noise whilst the second is the potential to 
reduce the distortion in the audio band 
width by a factor of at least four times. As 
it transpires the "Hi-Bit" filters in the 
previous generation of four times over-
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Figure 3: _Frequency response up to 20 kHz with the analogue fllter switched In. The llttle 
notch at 130 Hz Is probably a test artffact. 

sampling Yamaha CD players operated 
with 32 bit co-efficients and a 26 bit accu
mulator to perform the calculations with a 
40 bit accuracy. Those filter performed 
192 additions and 192 multiplications for 
each of the 44,100 CD samples input in 
each second at a clock rate of 16.93 meg
gahertz. A total of four eighteen bit digital 
output values is generated for each CD 
sample. Yamaha believe that when the 
music is being played at high level, and 
you have 16 bits of data to play around 
with, you have enough dynamic range and 
resolution to cope with almost anything 
that is required of the system. 
However, as our measurements have 
shown over the last six years, the distor
tion jumps up dramatically, the non-line
arity in the coding systems is readily meas
urable, and the quality of the audible sig
nal (especially after amplification) at the 
bottom of the dynamic range can be both 
numerically and on occassions subjectively 
disturbing. 

Features 
As well as providing this innovative ap
proach, the CDX-1110 also offers a wide 
range of other attractive operational fea
tures which make the player easier to use 
as well as 'playing the bells and blowing 
the whistles'. The first of these is a 44 key 
wireless remote control unit which allows 
the user to do almost everything except 
load and change discs. The first feature 
that I noticed was the presence of a 24 
key numeric key pad which provides direct 
access to any track on a normal disc with 
full programming capabilities, repeat play, 
time display modes, random play, index 
search, auto space insert, disc skip and 
scan controls. 

One very important attribute is the 
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provision of a pair of switches which pro
vide up/down volume control functions 
which are integrated into the remote con
trol and similarly incoporated on the front 
panel of the CD player. This volume con
trol utilises a 20 bit digital volume control 
which makes it possible to provide more 
than adequate volume control capabilities 
without the nasty sharp steps that many 
rotary attenuators provide. 

With one touch of the RANDOM 
PLAY key a random playback sequence 
of all the tracks on the disc are generated 
by the player and the playing of the disc 
begins automatically. The 8 digit fluores
cent display panel provides comprehensive 
information on the disc material, the 
player operation status, programming and 
time. The 8 digit display also provides a 
concurrent read-out of track number and 
disc time selectable between total time, 
elapsed and remaining time as well as 
index numbers and program track num
bers. The position of the laser optical sys-

t-- ~f--
-- -- ._+_+-H-+-H!-- -- ~ 

10 20 50 100 200 500 

Figure 4: Left channel response, 5 Hz to 20 kHz. 

tern (and thus the amount of elapsed play
ing time) is indicated directly on a gradu
ated scale on the bottom of the primary 
display which fulfills the role of an ana
logue meter supplementing the precise 
data in the section of the display immedi
ately above which shows the number of 
tracks actually on the disc and where the 
playing cycle actually is through a series of 
little red arrows over the tops of the track 
playing and the remaining tracks on the 
disc. The position of the digital attenuator 
is also displayed on the right-hand side of 
the player's main display. This shows the 
top 50dB of the available dynamic range 
with 2dB steps to assist in setting the CD 
player's volume control and more impor
tantly the potential risk of blowing up 
your speakers. 

Another innovative feature on both the 
remote control and the front panel is the 4 
way repeat play which provides repeat 
play of the entire disc, a single selection, a 
memory program sequence and any A-B 
segment on the disc as required. In keep
ing with other manufacturers, the player 
provides the opportunity to insert a 
manual space of 3 seconds delay between 
individual tracks for smooth and even 
spacing during playback and/or convenient 
(if illegal) disc to tape dubbing. I am sure 
this feature contravenes The Australian 
Recording Industry Association require
ments (as obviously do all the other CD 
players that provide a similar capability). 

The front panel of the CDX-1110 tends 
to be an understatement of its potential 
through the use of grey lettering on a pol
ished black satin anodised front panel. 
The player's 14kg weight is even more im
pressive and with this weight the 
CDXl 110 must undoubtedly be amongst 
the heavyweights in the CD player league. 

At the lower edge of the front panel is a 
large power on/off switch and adjacent to 
this are minor controls for SPACE IN-
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SERT, INDEX, RANDOM PLAY, RE
PEAT with two buttons providing the 
SINGLE FULL or OFF functions and 
A-B respectively. Three buttons are pro
vided for DELETE, SET CHECK AND 
CANCEL. Below the main display are ten 
push buttons to provide direct selection of 
the first ten tracks together with a + 10 
button which provides increments of 10 
thereafter. As well as the normal standard 
lever key push buttons the only other con
trols are the output levels UP/DOWN but
tons and the time display over the gold 
plated tip ring and sleeve headphone sock
et. 

On the back of the player are line out
put controls for gold plated line out phono 
sockets, a co-axial output providing digital 
output and an optical output socket that 
provides an optical glass fibre output sig
nal for as yet unreleased equipment. After 
removing the unit's cover the first thing 
that impressed me was the power supply 
in which the pair of power transformers 
serving the two separate circuits are la
belled as "massive power supply". The 
main circuit boards feature a relatively 
small number of LSI chips which obvi
ously make if feasible to utilise smaller, 
neater and more compact circuitry than 
many of the previous generation CD 
players which I have dis-assembled to ex
amine. 

These circuits are mounted on heavy 
copper-plated heat sinks which provide 
electrical and thermal screening. The 
amount of inter-wiring by both ribbon 
cable, and to a lesser extent, conventional 
screened or twisted pair wiring is far more 
than I would have expected and on closer 
examination I noted that there are other 
circuit boards located below the laser disc 
player mechanism. The designers have re
sorted to the use of high frequency fetrite 
bead chokes on co-axial cables and other 
techniques which are obviously essential in 
order to achieve the high signal to noise 
ratios in conjunction with the high operat
ing frequencies which this player has been 
designed to provide. I was also intrigued 
to note that the optical fibre signal output 
port utilises a transducer mounted im
mediately behind the back panel. The 
major impression that one gets is that the 
unit's electronics and mechanical compo
nents have been carefully designed to 
achieve a rugged, durable and precise per
formance. 

The first significant difference I noted 
between this CD player and others was 
the difference measured frequency re
sponse using various test discs. One set of 
discs exhibited a nominal 0.8dB rise in fre
quency response over the range 5 kHz to 
22 kHz. A second test disc, with either 
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Figure 5: The same problem is visible on the left channel. Match this with figure 4. 

analogue filter output or the direct filter 
output displayed a modest high frequency 
droop of approximately 1.5dB at 20 kHz 
and with a very smooth and extremely 
gentle curve which extends from 3 kHz 
through to the upper limit of the test disc. 
Of the two results I tend to believe the 
latter, but the alternative result is equally 
believable. 

Linearity of the CDX-1110 differed 
slightly between the left and right channels 
and the results are as close to perfect as 
you would hope to achieve from a piece of 
consumer equipment. The right channel is 
within the range zero to - . ldB all the 
way down to -7dB, is +0.5dB at -80dB 
and is - .2dB at -90dB. The left channel 
is equally precise to - 70dB, exhibits zero 
error at -80dB and is 1.4dB high at 
-90dB. These results are extremely good 
and would it appear the best I have yet re
corded for any player irrespective of price. 

Obviously the tracking between the 2 
digital to analogue converters can not be 
precisely the same, especially at the very 
bottom of their dynamic range where dif
ferences in non-linearity can be expected 
to show up. The channel separation on the 
CDX-1110 is much better than recorded 
on any other CD player other than the 
Micro Seiki (September 1987), but is no
netheless extremely good. The channel 
separations were better than 82dB at 
100 Hz, better than 99.6dB at 1 kHz, bet
ter lOOdB at lOkHz and better than 
96. 7dB at 20 kHz. 

The distortion characteristics of the CD 
player are nearly twice as good as guaran
teed all the way down to -50dB, and very 
nearly as good as the Micro Seiki's figures 
which it equals at that point. By the time 
the signal level is down to - 70dB the dis
tortion is only 1.45% whilst the Micro 
Seiki went up to 4.1%. At -80dB the 
Yamaha produces 6.5% whilst the Micro 
Seiki produced 23%. At -90dB the 

Yamaha produces 27.68% whilst the 
Micro Seiki produced 100% distortion. 

Now whilst I would have expected a 
quasi 18 bit machine to produce lower dis
tortions at low levels (when compared 
with a conventional machine), the big 
question is whether the distortion at these 
low levels is comparable with other ma
chines other than say the Micro Seiki. In 
order to assess this question, I compared 
the distortion figures with a number of 
other CD players which we tested over the 
last 2 years and noted with interest that, 
whilst the results were better than most, 
even the Yamaha YCD-1000 car CD 
player displayed lower distortions at -70, 
-80 and -90dB. That tended to confirm 
that whilst the quasi 18 bit performance 
offers superior linearity, markedly su
perior signal to noise figures, it achieves 
very little by way of tangible results in 
terms of reduced distortion. 

The emphasis characteristics. of the 
CDX-1110 are close enough to perfect to 
warrant no further comment, whilst the 
signal to noise ratio performance of this 
CD player without emphasis is excellent in 
the left channel and truly outstanding in 
the right providing 114. ldB(A) without 
emphasis and 120dB(a) with emphasis. 
This order of performance puts it margin
ally in front of the Micro Seiki, which I 
had previously regarded as the yardstick 
for comparison. These signal to noise fig
ures are unquestionably the best figures 
that we have yet recorded and will prove 
particularly hard to beat. 

The frequency accuracy of the CDX-
1110 is as close as perfect as you can get 
with only 0.1 Hz error for the 20 kHz test 
signal. As the photos of the square wave 
responses and impulse response show they 
are exemplary as would be expected for a 
machine utilising an analogue filter circuit 
following an 8 x sampling frequency 
characteristic. The CDX-1110 can track all 
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Yamaha CDX-1110 

Impulse Response 

100 Hz Square Wave 

of the test discs incorporating interruption 
in information layer, black dot distortion 
on the readout side and black stripe tests 
for trackability in the presence of fault 
characteristics. As I discovered, it also 
tracks all of my nastiest faulty discs includ-
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DIMENSIONS 
Width 
Height 
Depth 
Weight 
RRP 

435mm 
120.Smm 

418mm 
14.2kg 
$1899 

ing those with excentric centres. 

Su6/ectlve View 
I spent considerable time playing a series 
of new software including the following 
exciting discs. The first of these were 
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Figure 6: Left channel response with the analogue filter switched In. 
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Knud Vad in a J.S. Bach Organ Concert 
at the Organ of Marcussen/ Andersen 
Church in Denmark playing a series of 
eight organ pieces, most of which are well 
known and well loved. Denon 33C0-1590. 
The music and the performance was elec
trifying. I compared the performance with 
another CD player which provides four 
times over-sampling and was pleased that 
I could hear a difference, and much pre
ferred the CDX-1110. The second piece I 
played was a new piece by Jorge Bolet 
and Charles Dutoit with the Montreal 
Symphony Orchestra playing Tchaikov
sky's Piano Concerto No. 1 and Rachma
ninov's Piano Concerto No. 2 Decca 421 
181-2. 

Jorge Bolet is superb whilst Dutoit and 
the Montreal Symphony Orchestra provide 
a truly memorable performance. I expect 
that Charles Dutoit will be equally as ex
citing during his forthcoming Australian 
tour. 

The third disc set I played is Mahler's 
7th Symphony with Eliahu Inbal with the 
Frankfurt Radio Symphony Orchestra 
(Denon 60C0-1553-54). This set of discs is 
one of the most outstanding I have heard 
of Mahler's work, notwithstanding the 
seemingly incongruous combination of an 
Israeli Conductor leading a German Sym
phony Orchestra. This is a wonderful and 
moving set of discs which I believe every 
Mahler lover will want to hear. 

Although I could not hear the differ
ence, I was disappointed that the distor
tion at low levels were not better than 
achieved, if for the only reason, that a 
theoretical assessment indicated that they 
should be. At a recommended retail price 
of $1899 this player still offers outstanding 
value for money, particularly when com
pared with the price of the Micro Seiki 
and other premium performance disc 
players in Australia at this point of time. e 



MEASURED PERFORMANCE OF YAMAHA 

MODEL NO. CDX-1110 PLUS REMOTE CONTROL TRANSMITTER CDXI 110 

SERIAL NO. MOI0200 7UX 

I. 

2. 

3. 

4. 

FREQUENCY RESPONSE 

LINEARITY @ I kHz 
NOMINAL LEVEL 

0 dB 
-1.0 
-3.0 
-6.0 

-1 o.o 
-20.0 
-30.0 
-40.0 
-50.0 
-60.0 
-70.0 
-80.0 
-90.0 

CHANNEL SEPARATION 

20 Hz to 20 kHz + 1.5 dB 
5 Hz to 22.05 kHz :; 0.8 dB* 
* See Text 

LE'FT OUTPUT 

o.o 
-1.0 
-3.0 
-6.0 

-10.0 
-20.0 
-30.0 
-39.9 
-49.9 
-59.9 
-69.9 
-80.0 
-88.6 

RIGHT OUTPUT 

o.o 
-1.0 
-3.0 
-6.0 

-10.0 
-20.0 
-30.0 
-39.9 
-49.9 
-59.9 
-70.1 
-80.5 
-89.8 

FREQUENCY RIGHT INTO LEFT dB LEFT INTO RIGHT dB 
-82.0 I OOHz -82.7 

I kHz -105.9 -99.6 
!OkHz -100.4 -103.8 
20kHz -96.7 -107.5 

DISTORTION(@ !kHz) 
----2nd 3rd 4th 5th THO% 

Level 
0 108.4 103.7 

-1.0 105.5 101.5 
-3.0 114.9 102.6 110.2 102.5 
-6.0 112.0 ! JO.I 108.6 94.6 

-10 98.3 104.2 
-20 103.5 97.6 99.6 92.5 
-30 95.I 84.3 92.6 
-40 81.1 92.5 87.2 
-50 75.6 68.6 74.1 
-60 68.9 58.3 56.8 64.0 
-70 
-80 
-90 

(@ JOO Hz) 
0 113.4 Ill.I 112.7 101.9 

-20 103.8 96.0 99.J 93.8 
-40 79.7 83.3 94.4 88.4 
-60 72.4 61.I 56.6 

@ 6.3 kHz 
0 110.3 102.5 114.7 

5. ~ 
frequency Recorded Level OutE!ut Level (L) Outeut Level (R) 

I kHz -0.37 dB -0.3 -0.3 
5 kHz -4.53 dB -4.2 -4.I 

16 kHz -9.04 dB -8.5 "8.5 

6. SIGNAL TO NOISE RATIO 
Without Emphasis 

With Emphasis 

I 02.4 (Lin) 

114.0 (Lin) 

114.4 dB(A) 

120.0 dB(A) 

7. FREQUENCY ACCURACY 

(19.999 kHz) - 0.1 Hz for 20kHz test signal 

8. SQUARE WAVE RESPONSE 

(See attached photos) 

9. IMPULSE TEST 

(See attached photo) 

10. INTERRUPTION IN INFORMATION LAYER 

400 micrometer ;· 
500 micrometer ; 
600 micrometer; 
700 micrometer; 
800 micrometer; 
900 micrometer; 

Passed 
Passed 
Passed 
Passed 
Passed 
Passed 

11. BLACK DOT AT READ OUT SIDE 

300 micrometer ; 
500 micrometer; 
600 micrometer; 
800 micrometer; 

Passed 
Passed 
Passed 
Passed 

12. BLACK STRIPE TEST (passed) 

I 3. SKEW TRACKING TEST 
Test Disc Skew angle 2° skew passed. 

14. VIBRATION OR DISPLACEMENT TEST 
Acceleration level 1.5 'g1 rms passed 
Displacement test 150 mm @ 7.5 Hz excitation passed 

15. ACOUSTIC EXCITATION TEST 
Passed with flying colours 

0.0012 
0.0015 
0.0019 
0.0028 
0.0025 
0.0049 
0.011 
0.027 
0.081 
0.35 
1.45 
6.54 

27.68 

0.0014 
0.0049 
0.034 
0.29 

0.0017 

llEADEll 
INFORMJll'ION 
SEllVICE 
COUPON 
i-E-1----------;---------i 
I ectron1cs I 
I Today/?~~ ! 
I ~ I 
I · I 
•I ; J ~ !! I] ~ ; 11 ~ I i I] ; J LJ , !1 i [I] ~ l i 3 ; ,,, [ 61• 

1 26 51 76 101 126 151 176 201 226 251 276 301 326 
2 27 52 77 102 127 152 177 202 227 252 277 302 327 
3 28 53 7B 103 12B 153 178 203 22B 253 27B 303 328 
4 29 54 79 104 129 154 179 204 229 254 279 304 329 
5 30 55 BO 105 130 155 lBO 2u5 230 255 2BO 305 330 
6 31 56 B1 106 131 156 1B1 206 231 256 281 306 331 
7 32 57 B2 107 132 157 1B2 207 232 257 2B2 307 332 
B 33 SB B3 lOB 133 158 1B3 208 233 25B 2B3 30B 333 
9 34 59 B4 109 134 159 1B4 209 234 259 2B4 309 334 

10 35 60 B5 110 135 160 1B5 210 235 260 285 310 335 
11 36 61 B6 111 136 161 1B6 211 236 261 2B6 311 336 
1? 37 62 87 11? 137 162 1B7 212 237 262 2B7 312 33~ 

13 3B 63 BB 113 138 163 18B 213 238 263 2B8 313 33B 
14 39 64 89 114 139 164 189 214 239 264 289 314 339 
15 40 65 90 115 140 165 190 215 240 265 290 315 340 
16 41 66 91 116 141 166 191 216 241 266 291 316 341 
17 42 67 92 11 7 142 167 192 217 242 267 292 317 342 
1B 43 68 93 118 143 16B 193 21B 243 26B 293 31B 343 
19 44 69 94 119 144 169 194 219 244 269 294 319 344 
20 45 70 95 120 145 170 195 220 245 270 295 320 345 
21 46 71 96 121 146 171 196 221 246 271 296 321 346 
'?.2 47 72 97 122 147 172 197 222 247 272 297 322 347 
23 4B 73 9B 123 148 1 73 19B 223 24B 273 29B 323 34B 
24 49 74 99 124 149 174 199 224 249 274 299 324 349 
25 50 75 100 125 150 1 75 200 225 250 275 300 325 350 

To find out more about the products and services in this 
issue, circle the READER INFORMATION SERVICE 
numbers from the advertisements and articles and send 
today! Send to: FREE POST No. 4 The Federal Publishing 

Company P.O. Box 227 
WATERLOO, NSW 2017 

A. Engineer/Designer Please circle 

B. Technical Officer the category 

C. Technician that best 

D. Programmer/Analyst fits you. 

E. Manager 
F. Teacher/Lecturer 
G. Student 
H. Other (please state) .. 

Name .............................................................................................. 
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Address ........................................................................................... I 
............................................................. Postcode ............................ I 

POST TODAY! 
I 
I 
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Around the world, makers of video and audio tape are reporting problems. 
Profits are falling. In the US, the world's largest market, the result is a 
stagnant market, but there is an aggressive new player in the field. 
A special Sound Insights look at a dynamic market. 

J'ape Wars 
REA is emerging as one of the 
ominant forces in the tape 
arket. In the past few years 

some huge conglomerates have been 
formed to take on the world. There are 
four videotape companies: GoldStar, 
Saehan Media, SKC and Kolon - and 
four audiotape producers - Sunkyong 
Magnetic, GoldStar, Saehan Media and 
Sun Electronics. More than 90 percent of 
their total output is exported. In audio
tape, more than 80 per cent of output is 
exported. 

Meanwhile in the US, industry leaders 
continue to bewail the state of the art. 

Characteristics of the blank tape market 
in the United States this year are broader 
distribution, intense competition along 
with profitability problems and continued 
technological development. Many market 
leaders in the US believe that the industry 
needs to raise prices on videotape but that 
stiff competition makes an increase diffi
cult. Rebates are expected to end in the 
second half of the year in part because of 
announcements by major mass merchan
disers that they will not handle any more 
rebates in their stores. 

Blank tape distribution is extending to 
"everywhere there is a cash register" to 
make it convenient for shoppers to buy. 

The same trends will probably be ob
served in the smaller Australian market. 

In contrast to the gloomy outlook in the 
US, the Koreans are unbelievably bullish. 
Along with the rapid growth of VCRs on 
the world market, demand for videotape is 
rising constantly. The total estimated 
world wide demand for videotape this year 
is 0.9 billion cassettes, and Korean tape 
manufacturers expect to cover about 40 
percent of the world market. As for 
audiotape, world market demand is esti
mated at nearly 1.2 billion cassettes this 
year and growth is steady. Korean makers 
expect their share of the world supply to 
be around 30 percent. 

In order to accelerate their growth and 
to maintain an acceptable level of profita
bility with all the increased material costs 
and the appreciation of the won, Korean 
tape makers are expanding production fa
cilities and promoting their own brand 
names to gain worldwide public aware
ness. They are developing innovative 
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More than 80 per cent of Korean output Is 
exported, mainly to the US. 

package designs that appeal to different 
countries' consumers. They are also in
vesting in R&D to localise material pro
duction as well as to improve mixing and 
coating technology. 

7lte 4 Wg names. 
GoldStar, which has gained public atten
tion in the world market as a hardware 
manufacturer, intends to plant the Gold
Star brand in the field of magnetic prod
ucts. With the recent completion of a sec
ond factory in Chongju the company is 
placing more emphasis on videotape than 
on audiotape. The first plant produces 15 
million videocasette tapes, up to 18 mil
lion floppy disks and 50 million audiocas
sette tapes per year. The second plant, 
which specialises in videotape, has an an
nual production capacity of 80 million 
videocassettes. 

The company's marketing policy is fo
cused on establishing the GoldStar name 
as a tape maker. To improve its brand 
image in the world market, the company 
is participating in exhibitions and electron
ics Show in Chicago, the Cologne Elec-

tronics Show and the Leningrad Electronis 
Show, for it intends to enter the Russian 
tape market. 

One of the world's largest videocassette 
producing companies, Saehan Media, is 
part of the Samsung Group. The company 
planned to expand capacity from the pre
sent monthly production of 15 million 
videocassette tapes to 20 million by the 
end of this year, however, in March a fire 
at the company's Chongju plant destroyed 
two-thirds of Saehan's total tape produc
tion capacity. It is expected to take more 
than six months to reconstruct the facili
ties. The company also will shortly start 
renovating a factory in Sligo, Ireland 
where it will establish a monthly output of 
five million pieces by early next year. This 
product will meet the demands of the 
European market and nearby African 
countries. 

Saehan's policy is to expand production 
for OEM supply rather than emphasising 
it original brand name in the world mar
ket. However, in Africa, Saehan is cur
rently exporting products under its own 
Sensus and Media brands. In the U.S. 



market the company plans to sell its prod
uct under the Samsung brand, thanks to 
the public recognition of Samsung as a 
hardware maker, along with OEM busi
ness. Saehan had expected to supply 13 
percent of the U.S. videotape market this 
year. 

SKCZ, which changed its name from 
Sunkyong Chemical last year, produces 
polyester film, videotape cassettes and 
floppy disks. The company's Suwon plant 
is for the production of polyester film and 
the Chonan plant is for magnetic tape, 
with the annual production of 150 million 
videocassettes and 20 million floppy disks. 

The company is concentrating on ex
porting its products under the SKC brand. 
In order to firmly establish its brand 
image, the company is pushing SKC brand 
in advertising and through other dynamic 
marketing programs according to the dif
ferent local trends. Also, the company 
plans to develop a new design for SKC 
brand products in time for the Seoul 
Olympic Games. 

SKC offers a wide-ranging product 
lineup for both VHS and Beta including 
standard, high and professional grades and 
8mm videotapes. The company forecasts 
growing demand for S-VHS, VHS C and 8 
mm tape as consumers look for higher 
resolution and image quality. SKC plans 

to emphasise value-added items such as 
VHS-C, 8 mm and digital audio tape. 

lludlotape 
Sunkyong Magnetic, a specialised audio
tape manufacturing arm of the Sunkyong 
Group recorded 36 percent growth in 
calendar year 1987 over the previous year. 
For this year, the company has set its sales 
target 43 percent higher than last year. 

Sunkyong is placing more emphasis on 
high-end markets such as the United 
States and Europe with the SKC brand 
audiocassette. In the United States, Sun
kyong is supplying around 20 percent of 
the blank duplication tape to the profes
sional market, in an effort to boost its 
share in the consumer line. The company 
currently prepares various package designs 
according to different local markets. 
Specifically, Sunkyong Audo Tape Divi
sion in Los Angeles, California is kicking 
off a powerful sales promotion for this 
year with a high-impact marketing pro
gram including special promotions, strate
gic distribution and a dealer profit pro
gram. 

In the Communist bloc audiotape mar
ket, Sunkyong is concentrating on Hun
gary and Poland as the most strategic 
areas for both SMAT and SKC marketing. 

Korean VCR tape w/11 soon be widely available In Austral/a. ff overseas experience /s a guide, they 
w/11 be aggressively priced. 

Perfection for a 
small system to 
an audiophile's 
per~eptio~ of 
sonic realism. 

High quality sound in a compact 
design with the RSlOOO. 

Uncommon 
value for the 

Be moved with Infinity 
RS Series. 

Distributed by: 
Silver Australia Pty. Ltd. 

4 Rushdale Street, Scoresby, Vic. 3179. 
Ph: (03) 763 0177, Fax: (03) 763 0677. 
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Tomorrow's Electronic Technology is Here Today 

Rising Stars of 
Domestic Electronics 
OBSERVERS are fond of noting that "a 
week is a long time in politics". The same 
time span and sentiment applies equally to 
the domestic electronics scene. These 
days, it seems that hardly a week goes by 
without some announcement about a new 
electronic invention which promises to 
change our lives, some improvement 
which guarantees to make life easier or a 
new application which pledges to become 
an integral part of our lifestyle. 

Belt driven turntables, mantle radios, 
cordless telephones, pocket TVs, personal 
computers, portable cassette players, 45 
rpm records, FM radio, infrared remote 
control . . . all these inventions and 
refinements of the electronic age and a 
whole host of others, once newsmakers, 
are now taken for granted. The past may 
be history but yesterday does perhaps give 
us a guide to the rising stars of domestic 
electronics that, at least for a few brief 
shining moments are the newsmakers of 
today ... or will be tomorrow. 

New TV 
While the humble television set is 

hardly a newsmaker, what's happening to 
it certainly is. Stereo transmission and im
proved speaker fidelity have already revol
utionised TV's audio system. And digital 
signal processing is set to do the same for 
video. 

Imagine being able to watch a TV pro
gram and a video movie at the same time 
and on the same screen. Or think about 
freezing live sports action or scanning all 
available TV stations on the same screen. 
These innovations are not some pencil 
doodles on a design board. They are part 
of tomorrow's TV technology, available 
today. 

Sanyo's VHR D500 was the first digital 
video recorder in Australia. Released ear
lier this year it, like other DVRs now 
available, stores an incoming signal in 
memory, then manipulates the digitised 
data to improve picture quality or create 
special effects. 

For instance, the electronic image from 
DVR can appear as a small insert in a cor
ner of the screen superimposed on the 
main video display. The $1499 VHR D500 
goes one step beyond this with its cycle 
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Peter Barker, Manager of Janaco P!L, launched 
the first truly portable FAX machine at the 
recent Australian Telecommunications Users 
Group exhibition In Melbourne. 

memory-still. Using this technique the 
centre of the screen displays the normal 
program while 8 surrounding segments are 
frozen in sequence enabling the viewer to 
analyse fast moving scenes. 

In addition, Sanyo's first DVR has 
multi-TV programme scan which permits 
rapid selection of all on-air TV channels 
by showing stills from all channels in suc
cession. (It works by showing a multi
screen display of still pictures from preset 
TV channels shown nine at a time up to a 
maximum of 32 stations.) As well, the 
DHR D500 has a multi index scan facility 
which gives a 5 second preview of the con
tents of a tape containing a number of dif
ferent recordings. Further features include 
a unique zoom which enlarges the centre 
of the screen 4, 9 or 16 times or any quar
ter of the screen four times. All this and 
considerable more video wizardry is pro
grammed by remote control. 

CD Video 
The CD format has been modified so that 
the pictures as well as sound can be 
stored. CD has really taken off in Austra
lia. Is CDV about to do the same thing? 

Philips certainly hopes so as the Dutch 
company is preparing to attract a second 
generation of home entertainment buffs 
here and overseas with an audio and video 
playback system of very high fidelity. 

Somewhat of a hybrid between the com
pact disc and LaserVision, CD-Video 
player (which will be available in NTSC 

and PAL formats) will be able to 'play' -
using laster tracking - conventional CD 
discs; gold tinted 12 cm CDV-singles with 
6 minutes of video material and 20 
minutes of audio material; and 30 cm 
CDV's (CDV-LP) with 60 minutes a side. 

The first Philips machine, certain to be 
under some European Christmas trees this 
year, will be able to play 30 cm LaserVi
sion video discs, as well. (The extended 
play of this format is particularly good for 
feature films and classical music concerts.) 
A portable CDV-single player with an 
LCD screen, capable of playing CD-Audio 
and CDV-singles is planned for a later in
troduction. 

Although it seems unlikely at this early 
stage that CDV-single players will replace 
cassette recorders there's no doubting the 
potential is staggering particularly in the 
pop music market where each digital 
music track can have its own digital video 
image. 

CD-V and the planned CDV-single for
mats are in direct competition with digital 
audio tape (DAT). But DAT, another in
novation in home entertainment, has one 
distinct advantage: it can be reused like 
conventional magnetic tape, but several 
disadvantages including no fast scanning. 
This means the user can't program track 
sequences in any desired order without 
long delays between selections. It also 
means the unit is susceptible to head 
wear. 

The new audio medium uses cassettes 

'Speak and the words appear on a computer 
screen' Is the principle Jon Marks expounds 
with the Kunwei/ voice recognition system. 



which resemble conventional ones. How
ever, any comparison between the two 
technologies ends there. Twice as thick as 
conventional cassettes, the single sided 
DAT cassette provides up to two hours of 
playing time. In the DAT player a pair of 
recording/playback heads is mounted on a 
tilted spinning drum which moves diago
nally across the width of the moving tape. 
Similar to technology used in VCRs, this 
method enables denser encoding of data 
than available using the stationary heads 
found in analogue audio recorders. 

Communications 
Telephones are also big business. While 
Telecom will continue to sell the plain old 
phone, retail outlets will sell an increas
ingly diverse range of products that use 
the telephone lines. 

A sign of the times: there were 70 ex
hibitors at the largest display of communi
cations equipment ever assembled in Aus
tralia. Organised by the Australian Tele
communications Users Group (ATUG), in 
conjunction with Riddell Exhibition 
Promotions, the Fifth Australian Telecom
munications Exhibition and Conference 
held at Melbourne's Royal Exhibition 
Building in late April displayed a wide 
spectrum of communications equipment, 
including a perfected voice recognition 
system, an image phone using yet unavail
able ISDN technology and the first port
able facsimile machine. 

Take, for instance, the Courier 53. It is 
described as the first go-anywhere fax with 
capability to send or receive documents 
from the hotel room, office, phone booth, 
car or plane. 

"Because of its size and light 3 kg 
weight," said Peter Barker, Manager of 
Janaco, the Melbourne based distributor 
of the Courier 53, "this innovation, which 
fits into a conventional briefcase can be 
interfaced, at this stage, to NEC and 
Philips mobile phones for use in the cellu
lar area of metropolitan centres or acousti
cally coupled to any telephone system." 
The $2722 device which doubles as a 
photocopier operates from a rechargeable 
Nicad battery pack, any 240 Vac supply or 
the 12 Vdc vehicle electrical system. 

Voice recognition products manufac-

Continued product development has lead to a 
number of music refinements such as the CD 
player and Infrared remote control found on 
Sanyo's top of the line stereo midi systems. 

tured by the American Kurzweil Applied 
Intelligence, were also a big hit. Providing 
accurate recognition of up to 1000 words 
or phrases (without switching 1000 word 
block vocabularies) the KVS is the first 
speech recogniser with sufficient vocabu
lary to allow direct voice control and voice 
input for many industrial and business sys
tems such as data base enquiries and data 
entry. Apart from a larger vocabulary, 
KVS has greater accuracy and more flex
ibility than any previous voice recognition 
systems, according to Jon Marks, Sales 
Manager for DBE, Australia, Priced 
around $13,000 (not including the PC) 
KVS applications include communications 
with the handicapped and, in conjunction 
with an optional software package, rapid 
medical reports of radiology, cardiology 
and pathology tests. 

Another product is the Kurzweil Voice
works, which effectively automates the 
creation of printed or written text. Marks 
said this new product would be ideal for 
anyone without keyboard or computer 
skills or secretarial resources needing to 
rapidly produce documents or contracts 
such as those required by solicitors and es
tate agents. 

Priced around the $30,000 mark (with
out the PC) the KVW provides accurate 
recognition of up to 20,000 words or 
phrases. KVW uses the Word Perfect 
word processing package and drives it by 
voice input. Users can not only compose 
text by speaking but can also display, edit, 
process, store and print documents by 
speaking the appropriate commands. Input 
capability is about 60 - 65 spoken words 
per minute. 

Tltomas E. King 

The new Fujitsu Image Station at Mel
bourne's communication exhibition is an
other product of the future available 
today. Unfortunately communications 
technology (specifically ISDN) is not yet 
available to make use of the integrated 
voice, text, graphics and data capabilities 
of this 'electronic notebook'. 

"Such a simplified term," said Mr 
Barty, Marketing Manager, of Fujitsu 
Communications Group, "does little to ex
plain an entirely new concept in business 
communications. Designed for simultane
ous verbal and visual communications, 
Image Station can create drawings and 
text documents on screen with an elec
tronic pen, keyboard of document scan
ner. Then, during a voice converstion the 
contents on one Image Station screen can 
be transmitted to another screen, dis
cussed, edited, stored on a built-in 600 K 
3" floppy disk, printed out and/or sent to 
yet another Image Station. 

Fujitsu provided terminals, transmission 
systems and digital switching systems for 
the world's first full-scale text of ISDN 
conducted in Singapore in 1985. Further 
field tests have been held in Japan, the 
UK, Europe and the USA. 

Telecom plans a soft launch of basic 
rate access ISDN in May 1989. But it's 
likely that any sophisticated end user such 
as Fujitsu and its high speed multi media 
business communications system will only 
be able to fully come on-line in the first 
half of 1990 when the supplimentary sec
ond phase basic rate service of ISDN is 
commissioned. At that time, even though 
a few other countries may have limited 
ISDN facilities, Telecom's goal is to be 
operating the world's first fully integrated 
national service. 

But an even greater market exists for 
this sophisticated multipurpose informa
tion exchange system. Undoubtedly 
Fujitsu engineers are well aware of the 
general acceptance of new technology 
'down under'. Their development of a do
mestic-use ISDN terminal could easily be 
the next rising electronic star for the Aus
tralian consumer. e 
Consumer and business telecommunications 
equipment with multi line facilities and large 
memories demonstrated by Ross Makris of 
Dallas Delta Corporation. 
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WIN A NEW P~li:: 
GRAPHIC EQUALIZER 

* Australian design * Low noise * Balanced input * High pass filter * EQ by-pass filter 

Enter this contest sponsored by Freedman Sound and you 
could win your choice of a PEQ-3300M mono or 
PEQ-3400S stereo graphic equalizer. Both graphic 
equalizers have just been released. Aimed at the 
professional or serious amateur they are both 19" rack 
mount models, incorporating many desirable features. 

Both models are available from Freedman 
Sound, 91A Liverpool Rd., Summer Hill, NSW 
2130. Phone (02) 797 0986 for only $395 inc. tax. 

To enter this contest put your name, address 
and whether you would prefer the mono or 
stereo model on the back of an envelope, enclose 
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the ETI logo at the bottom and send it to ETI 
Freedman Sound Competition, PO Box 227, Wa
terloo 2015. 

This contest will be drawn on August 12 and 
the three winners will be notified then and an
nounced in September ETI. 



Sound is becoming increasingly important in establishing mood and 
ambience for residential and commercial environments. Through ongoing 
research, Bose explores the field of psycho-acoustics to learn more about 
how sound affects emotions. The result of this research is an innovative 
line of audio products that allow you to use sound in ways you never 
thought possible. 
When you need to select a speaker system, Bose gives you a lot of options 
such as advanced speaker systems that are ideal for the latest audio/video 
entertainment centres. Ceiling speaker systems that can be heard but not 
seen. Environmental speakers that withstand the elements - from a 
subzero ski slope to a 200°F sauna. Even colour-coordinating speakers 
that can be used as design elements. 
Our reputation for quality has made Bose the speaker of choice for the 
Queen Elizabeth II, the Hollywood Palace, the Royal Albert Hall in London 
and Adelaide's Festival Theatre. The list goes on. 

Bose giv~s 
you music 
in your choice 
of size, shape 
and colour. 

Bose products have earned an international reputation for quality and 
reliability over the past 22 years. And all Bose products have one common 
goal: making the environment more pleasing to the ear as well as the eye. 
So next time you're looking for speakers look for Bose. Regardless of the 
size, shape and colour you choose, we know you will be impressed. 
For more information, brochures and prices please contact: 
Bose (Aust.) Inc. 11 Muriel Ave, Rydalmere, 2116. (02) 6841022. 

N.SW & VIC Bose (02) 6841022. Qill. Stereo Supplies (07) 2213623 
TAS. Chessman Distrib. (003) 39 3353. S.A Blackwood Sound (08) 2781281. 
WA. Prosound (09) 3251066. N.Z. Rangitoto (649) 274 7860. 

BOSE· 
Better sound through research. 
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YAMAHA'S NEW 
CDX 1110 CD PLAYER 

OWES ITS BRILLIANCE 
TOA PIECE OF 

TWO·BIT TECHNOLOGY. 

Until now, CD players were limited to 

44.1 kHZ and 16 bit technology. Now 

Yamaha has, as Audio Magazine states, 

"found a way to improve on perfection". 

Introducing the world's finest CD player 

that features 18 shifting bits and 8 times 

oversampling digital filters. A tech

nological progression that quadruples 

both sampling frequency and density to 

produce exquisite wave-form resolution. 

Saatchi YAM 044 

The result is unsurpassed sound quality. 

We could mention its 44 key wireless 

remote control, its new 3 beam laser 

pick - up, its 24 track direct access and 

random access programmable playback. 

Or we could compare it to our previous 

model, the CDX 1100. Of which Audio 

Magazine said ''As to how a CD player is 

ideally supposed to sound, we do not 

hesitate to say that it should sound like the 
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CDX 1100''. All of which proves that the 

new CDX 1110 won't sound one bit better 

than any other CD player. It'll sound 

two-bits better. Starting at $399, our 

entire CD player range is there for the 

picking in your local Yamaha Hi -Fi store. 

5 YEAR WARRANTY. 

12 month warranty on laser heads. 
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430 IFPEEK<F+32>•255THENSOUND10,1•POKEF,32:GOT0460 
440 POKEF,321F=F+321POKEF,243 
450 X=USR<X>:GOT0430 
460 FORY=29089T029119STEP2 
470 IFPEEK<Y><>32THEN310 
480 NEXT 
500 'COLLECT POINTS 
510 SOUND31,1!31,1 
520 IFD>OTHEND=D-2 
530 M=M•<2000-<D*100)) 
540 IFD=OTHENM=5000 
550 U=U+M+P:POKEL,32:GOT0140 
600 'WIPEOUT 
610 SOUND15,1 
620 COLOR,1:POKE30744,0 
630 FORI=1T0501NEXT:SOUND5,1 
640 POKE30744,1:COLOR,O 

0 RE" ttttttttttttttttttttSSStSttttttt 
1 RE" ttttttt 3-D PLANET "AKER ttttttt 
2 RE" ttttttt BY BRAD "ARSHALL ttStttt 
3 RE" tttlllt 3 • "ARCH - 1987 tttlttt 
4 RE" tttttttttitttitttttttStSSttttttt 
10 : R=1001XC=160:YC•100 
20 : 6RAPHIC1,1:COLDR1,2 
30 1 FDRY=-RTOR 
40 : Xl=INTISQRIRtR-YtYll 
SO 1 FORX=-X1TDX1 
60 N=IKTIRNDl1ltX1t2l+1 
70 : IFN<X1+XTHENDRAN1,X+XC,Y+YC 
BO : NEXT X 
90 1 NEXT Y 

READY. 

650 N=N-1:M=<32-M>*101U=U+" 
660 FORL=28864T029151 
670 POKEL,32•NEXT 
680 IFN=OTHEN700 
690 GOT0140 
700 'END ROUND 
710 IFU$=TSTHEN730 
720 IFU=TTHENT$="A DRAW" 
730 IFU>TTHENT=U:T$=U$ 
740 PRINTG>9," 
745 PRINTG>9,TS:PRINTGl88,N 
750 PRINTGl41,TIPRINTGl56,U 
760 PRINTGl96,"<T>TRY AGAIN <N>NEW GAME <E>END" 
765 PRINT0>170,"llGAME OVERl!!" 
770 A$=INKEY$ 
775 AS=INKEY$:IFAS=""THEN770 
780 IFA$="T"THEN100 
785 IFA$="N"THEN50 
790 IFAS="E"THENCLS:END 
795 GOT0770 
800 'INITIAL 
810 CLSIPOKE30744,0 
830 PRINT"PLAYER,PLEASE INPUT YOUR NAME" 
840 PRINT" IND MORE THAN SEVEN .LETTERSr' 
850 PRINT:INPUTUS 
860 S=LEN<US) 
870 IFS<10RS>7THEN840 
880 RETURN 
900 'INSTRUCT 
905 CLS:PRINTTAB<8>;"tK>ISINTE8RAToA#" 
910 PRINTTAB<7>;"<BY ALAN STIBBARD>" 
915 PRINT"YOU ARE IN A CRAFT WHICH HOVERS" 
920 PRINT"OVER TALL STRUCTURES.YOUR TASK" 
925 PRINT"IS TO DESTROY THESE BY DROPPING" 
930 PRINT"BOMBS DOWN ON TO THEM BEFORE" 
935 PRINT"YOUR ALTITUDE GETS TOO LOW AND" 
940 PRINT"YOU CRASH INTO ONE OF THEM." 
945 PRINT"THE GAME BECOME'S MORE DIFFICULT"; 
950 PRINT"AS YOU SUCCEED EACH FRAME.THE" 
955 PRINT"NUMBER OF BOMBS WILL DECREASE;" 
960 PRINT"AND THE SPEED OF THE CRAFT WILL" 
965 PR I NT" INCREASE. HIGHEST SCORER WI NS ! 1 • 

970 PRINT"*BOMBS NOT DROPPED ARE A BONUS." 
975 PRINT"*THE <SPACE> KEY DROPS THE BOMBS"; 
980 PR I NT II II:! IT RETURN KEY TO CONTI NOEi"; I I NPUTSS 
985 RETURN 

Dlslntegrafor and comments are explained in 
This game is run on the VZ- the program. 

A. stlbbard . 200 or 300. All the instructions 

3-D Planet Design 
This program is designed to 
make a 3-dimensional picture 
of a planet or moon. It gets the 
30 effect by using Dot Distri
bution. This is random to a 
certain degree; dots to the left 
of the centre are more likely to 
be turned on than ones to the 
right. 

The result is quite stunning. 
It uses the hi-res '320 by 200 bit 
map mode. This is an excellent 
example of how a very small 
program can produce a great 
output. 

Stanmore MSW 

Unfortunately it is not in ma
chine code, so a full size planet 
(which is default values) takes 
about 28 minutes to display. 
This is because of. the slowness 
of BASIC. The program could 
be transferred to machine 
code; for any of those interest
ed. 

The radius of the planet is 
defined by R in line 10. The X 
and Y axes are determined by 
XC and YC in line 10 also. 

Brad Manhal 
ManjlmupWA 

ETI July 1988 - 73 



FEED FORWARD 

READY. 

JO REM 3-D SURFACE PLOTTER FOR 128 
20 REM ORIGINAL PROGRAM FOR THE MICROBEE BY JOHN MC CORMACK 
30 REM CONVERSION BY NI CHOL.AS SCULL 
130 PRINT":'J" ~ 
140 INPUT "HOW MANY LINES RESOLUTION <X-AXIS)": N 
150 INPUT "HOW MANY LINES RESOLUTION<Y-AXIS> ":M 
160 INPUT "WHAT'S THE DOMAIN OF X<MIN,MAX>"1XO,Xl 
170 INPUT "WHAT'S THE DOMAIN OF Y<MIN,MA>>":YO,Yl 
175 INPUT "DO YOU '1.IANT A PRINTOUT<Y.N> ":P$ 
180 PRINT":7't GRAPHIC1 :SCALE1: SCNCLR 
200 NO=<X1-XO)/N:MO=<V1-YO>/M 
210 A•512: B=!'.512 
215A1=2,17993878iS1=SIN<AU :Cl=CDS<Al> 
220 FDR Y2=YO TO Yl STEP MO 
230 FDR X2=XO TO X 1 
240 GOSUB 1000 
250 80SUB2000 
260 DRAW 1,A+U,B+V/2 
270 NEXT X2: NEXT V2 
290 FOR X2=XO TO X 1 STEP NO 
300 FOR Y2=YO TO Yl 
310 GOSUB 1000 
320 GOSUB 2000 
330 DRAW 1,A+U.B+V/2 
340 NEXT Y2: NEXT X2 
350 IF PS="Y" THEN GOSUB 60000 ELSE 360 
360 GET AS:IF A$="" THEN 360:GRAPHICO:PRINT"*":END 
370 GRAPH I CO: PRINT"*": END 
1000 REM THIS GENERATES THE EQUATION 
1010 REM 
1020 Z2=300/ ( ( X2*X2/ 1000) + <Y2•Y2/500) +1): Z2=Z2* <-1) 
1030 RETURN 
2000 REM THIS CONVERTS 3-D INTO PERSPECTIVE 2-D 
2010 REM 
2020 REM 
2030 Ul =X2-Y2*C1 
2040 Vl :.Z2+Y2*S1 
2050 U=INT <Ul > 
2060 V=INT <Vl > 
2070 RETURN 
60000 SOUND 1 , 40960, 60 
60001 GET TS: IF T$='"'THEN 60001 
6000~ SL=8192:REM START OF HI-RES SCREEN 
60010 DI MSC< 127) ,A$ <25, 40): FORI=OT0127:READSC (I): T""T+'JC (I): NEXT 
60020 IFT< ">24512 THEN GRAPH I CO: PRINT"ERROR IN DATA STATEMENTS": STOP 
60030 DATA 128, 192, 160 ,224, 144 ,208.176 ,240, 136,200, 168,232, 152 ,216, 184 ,248, 132 
60040 DATA 196, 164, 228, 148,212. 180, 244, 140,204, 172,236, 156 ,220, 188, 2:52, 130, 194 
600:50 DATA 162,226,146,210,178,242,138,202, 170,234, 1~4,218, 186,250, 134, 198, 166 
60060 DATA 230, 150,214, 182, 246, 142 .206, 174. 238, 158, 222, 190, 254, 129, 193, 161,225 
60070 DATA 145 ,209, 177 ,241, 137 ,201, J.69,233, 153,217, 185,249, 133, 197, 165,229, 149 
60080 DATA 213, 181,245,141. 205, 173,237, 157, 221, 189.253 .131, 195, 163,227, 147, 211 
60090 DATA 179,243, 139,203, 171,235,155 1 219, 187, 251, 135, 19'9, 167, 231, 151, 215, 183 
60100 DATA 247,143,207,1n5,239,159,223,191,255 
60110 OPEN4 ,4:FORl=7680+SL T07992+SLSTEPB: M= < 1-7680-SU /8+1 
60120 FORJ=I-7680TOISTE:P320:N= ( 1-J) /320+1: FORl<=J+7TOJSTEP-1: X=PEEK (K) 
60130 IFX>127THENX=X-64:130T060130 
60140 IFK=J+7THENAt: <N,M) =A$ (N.M>+CHR$ <SC <XANDPEEK <¥-1 > +128> >: GOT06(1160 
60150 AS<N,M>=At<N,M)+CHR$<SC<X> J 
60160 NEXT: NEXT: FORL=1 T025: PRINT#4 .CHR$ (8) A:t: <L ,M> ~: NEXT:PRINT#4 ,CHR:t: <B>: NEXT 
60170 PRINT#4:CLOSE4 
60180 RETURN 

3·D Plotter 
This is a conversion to Cl28 
basic of a program originally 
published in the April '84 issue 
of ETI. The domains of X and 
Y must be about - 300 to 300 
at most, and there should be a 
fairly large number of lines 

FOR SALi: Appllx 1616 com
puter conslStlng of 2 x 3.5" 
Chlnon dltvel. Disk/coproces
sor board. Samsung monitor 
(new). New keyboard. Power 
supply wHh mains fitter. Genu· 
lne (expensive) case. cauette 
deck. Joystick. ft Is very well 
bulH (machined IC sockels 
and 4 x expansion sockels). 
Jeremy EIHs, 10 Mercedes Crt., 
Rosanna 3084. (03) 459-5698. 

NEW PRINTER: $205 - Genuine 
IBM 81h" Prtnter, 80 column, 
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each way, but apart from that, 
the program is fairly similar 
apart from the screen dump 
routine at line 60000 to 60180 

Nicholas Scull 
Mount Lawley 

WA 

buy own adaplels for Apple, 
CommodOre, Atari. Tony Petro
ski, 6 Crighton Place, Dapto 
Heights, NSW 2530. 

For Sale: m and EA back 
Issues. m - 1981-1987. EA -
1982· 1987. Phone: Andrew 
after hours on 371-6336. 

WANTED URGENTLY - ClrcuH 
diagrams for a Dokorder 1140 
• any spare parts. P.O. Box 
606, Horhsam, 3400 or Ph. 
(053) 82 1351 and ask for 
steve. 

10 REM DISK DIRECTORY DUMPER 

20 REM "BY G.TUNNY <CJOPYRIGHT 1988" 

30 REM************************* 

40 LPRINTCHR$(27) ;CHR$(21); :REM SET SINGLE LINE FEED 

50 CLS:PRINT" DISK DUMPER ":REM INVERSE 

60 INPUT"HEADING FOR DISK";H$ 

70 INPUT"INSERT DIS~ AND HIT RETURN";XZ9 

Biil LPRINT"----";HI;" 

85 LPRINT 

911! POKE311l876,1 

100 STATUS 

11115 LPRINT 

107 POKE30876,1 

110 DIR 

120 FORI=1TOLEN<H$J+7 

130 LPRINT"-";:NEXTI 

135 LPRINT"-" 

141/l INPUT"ANOTHER COPY";YS 

15111 1FY$="YES"ORY•="Y"THENRUN 

Disk Directory 
Dumper 
This handy little program 
dumps the disk directory and 

ERRATA- ETl-1413 

Astute readers will have 
noticed that our presentation of 
the ETl-1413 (ETI June 1988, 
p78) was a right royal 
shambles! What can we say? 
Even the best run outfit has its 
off days. As we clean the egg 
off our faces, please note a 
new parts list, which overrides 
both the previous parts list and 
the values on the original 
circuit diagram: 

Resistors 
R1, 2, 3, 7, 9, 14, 
21, 22 .................... 10k 
R4, 16, 17,20 ........ 31<9 
R5, 6, 8, 11, 15 ...... 100k 
R10 ........................ 22k 
R12 ...............•........ 33R 
R13 ........................ 390k 
R18,19 ................... 2k2 

the disc status directly on to 
the printer. 

G. Tunny 
Gorokan 

NSW 

RV1 ....................... 10k twin gang 
pc board 
mounting 

RV2 ....................... 20k twin gang 
pc board 
mounting 

RV3 ....................... 10k log 
RV4, 6, 7 ................ 10k 
RVS ....................... 20k trim 

Capacitors 
C1,2 ...................... 33n ceramic 
C3 .......................... 1fJ/50V 

electro. 
C4, 5 ...................... 1 µ tant. 
C6, 7 ...................... 1 µ.!35V tant. 
CS, 9 ..........•........... 1000fJ/25V electro 
C10, 11 .................. 5n6 ceramic 

Semiconductors 
IC1, 3, 5 ................. TL 072 or equiv. 
IC2, 4 ..................... TL 071 or equiv. 
ICS ......................... 7815 
IC7 ......................... 7915 
01, 2 ...................... IN914 or equiv. 

Note that the ABOVE and BELOW 
level LEDs are not tabled, and one is 
shown with the reverse polarity. 
Also note that C6 and C7 connect to 
the ground rail in the normal fashion. 



Reversible Led 
Logic Indicators +12V 

T This circuit is useful for a prototype 
breadboard. Any number of LED's 
can be changed from logic "1" indica
tion to logic "O" indication using only 
one SPOT switch. 

,--,-------....,..._,..------.-......---a.... SWITCH ,---- --r----
2x 
INL.148 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 

-, 
I 
I 
I If the switch is switched to ground 

a logic "l" will tum on the LED. If 
the switch is switched to +ve then a 
logic "O'' will tum on the LED. In ei
ther position, with no logic in, the 
LED will be off. 

L. Kafer 
Laverlon 

Vic. 

LOGIC IN 

Feed Forward needs your minds. If you have ideas for circuits that you 
would like to enter in our idea of the month contest, programs for the com· 
puling columns or just want a word with the editor, send your thoughts to: 

Feed Forward 
ETI, Federal Publishing, 
PO Box 227, 
Waterloo, NSW 2017 

Contributors can look forward to $20 for each published idea/program which 
should be submitted with the declaration coupon below. 

Programs MUST be in the form of a listing from a printer. You should in· 
dicate which computer the program is for. Letters should be typewritten or 
from a printer, preferably with lines double spaced. Circuits can be drawn 
roughly, because we have a draughtsman who redraws them anyway, but 
make sure they are clear enough for us to understand. 

'Idea of the month' contest 
Scope Laboratories, which manufactures and distributes soldering irons and 
accessory tools, is sponsoring this contest with a prize given away every 
month for the best item submitted for publication in the 'Ideas for Exper· 
imenters' column - one of the most consistently popular features in ETI 
Magazine. Each month, we will be giving away a Scope Soldering Station 
(model ETC60L) worth approxir:nately $191. 

selections will be made at the sole discretion of the editorial staff of ETI 
Magazine. 

I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
I 
I 

j REPEAT I REPEAT 
-------~-------~ 

RULES 

The winning entry will be judged by the Editor of ETI Magazine, whose deci· 
sion will be final. No correspondence can be entered into regarding the 
decision. 

The winner will be advised by telegram. The name of the winner, together 
with the winning idea, will be published in the next possible issue of ETI 
Magazine. 

Contestants must enter their names and addresses where indicated on 
each coupon. Photostats or clearly written copies will be accepted. You may 
send as many entries as your wish. 

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 to abide by their conditions. 

r---------------------~------
couPoN 
Cut and send to: Scope-ETI 'Idea of the Month' Contest/ 

Computing Column, ETI Magazine, PO Box 227, 
Waterloo NSW 2017. 

"I agree to the above terms and grant Bectronlcs Today lntemationa/ all rights to 
pub[sh my idea/program in ETI Magazine or other publications produced by it. I 
declare that the attached Idea/program Is my own original material, that It has not 
previously been published and that Its publication doas not violate any other. 

yrlghl."'' 
eyreach of copyright is now a criminal offence. 

Tltle of Idea/program ................................................................................ . 

Signature .......................................................... Date ............................... . 

Name .......................................................................................................... . 

Address ..................................................................................................... . 

................................................................. Postcode ............................... . 

L---------------------------J 
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+9V DC 

TO PIN 14 ON 0-+--+---------.--------... 

A1 
A2 
K3 

01 
02 
03 

ALL IC's 

TO PIN 7 ON 
ALL IC's 

Logic Pulsar 
This logic pulser is intended to 
be used with the logic probe 
published in the March issue. 
The design allows either a sin
gle pulse or a pulse train to be 
outputted to the circuit under 
test. I have decided to list the 
relevant design equations for 
the readers to make their own 
calculations on the pulse dura
tion and the frequency of the 
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33R 

33R 

pulse train. 

6V RElAY 
HB1 

11rff 

6V 
RELAY 

111 I1 

6V 
RELAY 

Ill I1 
100µ + 

125V J 
6V 
RELAY 

11111 

Pulse Duration = R4C2 
Pulse Train frequency = 

1.44 
(R2-2R3)Cl 

Train Pulse Duration = 
0.693(R2+ R3)Cl 

The pulser draws it's power 
from the circuit under test. 

R.Glll, 
Klppa·Rlng 

Qld. 

Ramming It Home 
The Psion Organiser II XP has 
32KB of Ram. The Eprom 
Programmes occupy some of 
this leaving 23.5KB for the 
user. Unfortunately your article 
stated the Ram to be 16KB; 
this was incorrect. 

An OPL Procedure can also 
be accessed through the calcu
lator on the Organiser. 

Eg ... 
FACT: (N) 
IFN=O 
RETURN (1) 
ENDIF 
RETURN (N*FACT:(N-1)) 
Can be accessed through the 

calculator thus. 
Cale: 6+5+FACT:(6)+8 
= 739 

This procedure can be used 
to calculate permutations and 
combinations. The procedure 
can be called within other 
procedures and used to develop 
higher functions. Beyond a 
scientific calculator, the Orga
niser gives the user Real Com
puter Power. 

PERM: (N,R) 
RETURN 

(N)/(FACT:(N-R)) 
FACT: 

Which can then be accessed 
through the calculator ... thus 

CALC: 
(4,3)-2 

=33 

6+5+PERM: 

As well as the mathematical, 
scientific and engineering appli
cations, the organiser also has 

further you could use this very strong file handling facili
Procedure to achieve higher ties, allowing up to four files to 
functions. be opened simultaneously and 

Eg. CALC: 
(6)/FACT' (6-4) 

=360 

FACT: I through the comms-link an-
other file can be opened on a 
PC. 

+Vee 
R4 

14 

R3 f-
PB~i(o-PU-LS_E_l __ +--1 6 8 

......... ~-'I~ 5 NE556 9 1----'T'---~ 
4 10 ,______,,.,_" 

3 11 

2 12 

+Vee 

C2 

C3 10n 

Electronic SP4T SWttch 
This circuit is an electronic ver
sionof a mechanical SP4T 
switch with a row of push-but
tons which are often found on 
electronic equipment. Pressing 
any push-button will cause it's 
corresponding flip-flop to "set" 
and the corresponding LED 
and relay to turn on. It will 
also reset all other flip-flops via 
the OR gates, thus only the se-

7' 

TIP 

PB2 
(TRAIN) 

lected switch is activated. On 
power-up Cl and Rl sets ICla. 
The commons on the relays can 
be connected together to give a 
true SP4T rotary switch opera
tion or they can remain isolat
ed. The relays used in the 
prototype 6V at 50mA types. 

B. Hirst 
Northcote 

Vic 



Within the limitations of 
screen size and memory; the 
only difference beteen the or
ganiser and a desktop is that a 
desktop computer doesn't fit in 
a pocket. 

I use mine to carry my 
tracker data bases (like a 
nomad gone walkabout). even 
without a cellular phone, its in
valuable! I also carry the 
pocket spreadsheet and spell 
checker because I need them. 

I am sorry that your unfa
miliarity with the keyboard 
caused you some difficulty. I 
suppose as a journalist, you 
have been very used to the 
keyboard at your desk. I can 
assure you that with just a little 
time you will find yourself 
becoming almost as quick with 
the organiser with one hand 
behind your back and walking 
down a busy street. 
Bryant lenitteen IApplc(M/D) 

EME Plodud Manager (Pslon) 

Just For Schools 
In speaking for the high school 
population that read your 
magazine I want to thank you 
for such great reading material. 
Would it be possible though to 
include an article comparing 
different sound systems ranging 
from the lower priced range to 
the expensive such as the Sony 
FH15A (for us high schoolers). 

llya Gruzden 
ClaNVllle, 

Sydney, MSW 

Project Please 
Keep up "Sound Insights" -
it's not bad - how about good 
medium power guitar amp -
25 watts or so? - haven't had 
one for a while in the projects 
section. Also you need more 
variety in your CD reviews. 

J.Kennedy 
Condon Hiii, Qld. 

1VRO On The Go 
I refer to the May '88 issue of 
your magazine and in particular 

the article "Australia's number 
one sky watcher". 

I have on several occasions 
over the past 12-18 months 
spoken to Vic about my own 
TYRO station and exchanged 
ideas with him (Vic) about our 
own stations! On each occasion 
Vic has been most helpful and 
informative with this our inter
esting "hobby". 

While I do not expect the 
writer to know what goes on in 
every radio - amateur's back
yard through out the country, a 
quick telephone call or two to 
suppliers of equipment such as 
Acesat, Dick Smith Electronics 
etc, would have revealed that 
there are other amateurs in this 
country who have TYRO 
equipment. I personally knew 
of 3 others besides Vic! 

I have no objections at all 
with the comment that Vic 
Barker's station is the best in 
this country - my discussions 
with him reveal that he is most 
competent but I object most 
strongly with the last paragraph 
of the article when it states. 

this veteran experi
menter finds there is no one 
else in the country to exchange 
ideas and information with . . . 

This is simply not true! 
If you the Editor, and the 

writer of the article (T. E. 
King) care to speak to Vic 
about it you too will verify the 
inaccuracy of such a statement. 

Vic Barker does not go it 
alone! 

John E. Dunkley 
(VK5JE) 

Pooraka SA 

Thanks a Mllllon 
Just a note to say thank you 
for publishing the announce
ment of Webster's UK office 
(May, Industry news, p 10). 

Just one thing, I hope our 
sales are running at more than 
$650 p.a.! 

- Gan Phlbben 
Webster Corp. 

I think we meant $650m. Mea 
Culpa-Ed. 

S'IViss-1nacle 
co1nponents, 

australia's leacliag 
distributor. 

I ,:---------, 
I . . I 
I I 
I I 
I I 
I I 
I I 
I I 
I As exclusive agents for premium- I 
I quality Euro Dip components, ACD I 

Itronics provide a totally reliable ex-

1 stock source of Telecom and Defence I 
Department-approved I.C. sockets and 

I carriers at very competitive prices. . . I 
then back it up with superior service. 

I Alter all, we want to get - and keep I 
- your business, and that's why our 

I key personnel have many years' I 
experience in supplying electronic 

I ~~~::n:::s !~~~e~r~u;:Yt~~;:~~~ I . I information, catalogues and prices. I 
IRoCoDo ITROnlCsl 
I MELBOURNE: 1159 Malw:rn St, Bayswater Vic 3153. Ph 720 5088, Fax 720 31781 

SYD!UY: 106 Belmore Rd, Riw:rwood NSW 2210. Ph 534 6200, Fax 534 4910 
.BRISBANE: 5 Noreen St, Chapel Hill gld 4069. Ph 878 1488, Fax 878149:J .._ ______ _ 

READER INFO No. 31 



NEW PRODUCTS 

Im• PrOCBBBOI' For P82 
Imaging Technology has 
released the industry's first real
time, modular image processor 
for IBM's Personal System/2. 
Called the Series 151, the sub
system enables PS/2 users to 
perform high-performance 
image processing on the new 
Micro Channel bus. 

The Series 151 image pro
cessor can be configured to meet 
varying applications require
ments. Users choose from 11 
functional boards - eight for 
pipeline image processing - to 
create a cost-effective image 
processor. Other verions of the 
Series 151 are compatible with 
the PC-AT and the VMEbus, in
cluding Sun Microsystems work
stations. 
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The Series 151 captures from 
CCIR, RS-170 and nonstandard 
video sensors such as line- and 
area-scan cameras. Once digi
tised, images are processed in 
real-time using one or more 
pipeline image processing 
boards. Capabilities in the 
Series 151 product line include 
real-time averaging, subtracting, 
convolutions with programma
ble 8 x 8 kernels, histograms, 
feature extraction, binary corre
lation, morphology, and median 
filtering. 

For further information on 
Series 151, please contact: The 
Dindima Group on (03) 873-
4455. 

READER INFO No. 204 

High 8/IBBll Kook,,,,,,.,., 
Sydney based Kookaburra Com
puters have recognised the move 
to faster processing by announc
ing a special price on the Speed
plus 286. At $450 they are ex
pecting stock to go fast. 

The Speedplus 286 is an inter
nal option card designed to sig
nificantly enhance the perform
ance of the IBM PC, XT or 
clones thereof. It includes an 
80286 16-bit microprocessor to 
replace the 8088 originally pro
vided. The 80286 processor runs 
at 7.2 MHZ, as compared to the 

8088's speed of 4.77 MHZ. 
The Speedplus also includes 

SK of cache memory. With 
cache memory enabled, your 
software applications can run up 
to 7.5 times as fast as they do 
without the Speedplus 286. 
Even with cache memory dis
abled, the Speedplus 286 should 
still at least double the speed of 
your application programs. 

Further information and or
ders from: Kookaburra Com
puters on (02) 365-0706. 
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NBW Tra•BirtBr 
Icom has released a new model, 
the IC-781. The central feature 
of the 781, both visually and 
technically is a large multifunc
tional cathode ray tube (CRT) 
providing menu-driven tracking 
of memory data storage, multi
ple filter configurations and 
VFO settings. 

The CRT also doubles as a 
powerful spectra-scope, display
ing up to 200 kHz of the spec
trum in graphic detail for instant 
location of interfering signals, 
close analysis of received trans
missions, wide-band DX signal 
spotting and visual tuning of 
digital transmissions. 

CRT spectra-scope band
width is selectable at 50, 100 or 
200 kHz, and a highly accurate 
built-in log amplifier allows ac
curate measurement of received 
signals from 0-50 dBu. 

Two independent passband 
tuning (PBT) circuits, one on 
the 9 MHz second IF and the 
other on the 455 kHz third IF, 
electronically narrow the IC-
781's bandwidth using computer 
driven dual rotary encoders, 

combined with an IF shift facili
ty, to eliminate adjacent signal 
interference. 

An advanced array of high 
quality, high shape factor filters 
in the IC-781, the basis for the 
twin PBT control, also provide 
standard 500 Hz CW filtering 
(250 Hz filter optional), plus 
9 MHz and 455 kHz filters at 
the touch of a button. 

A delay-controlled trigger cir
cuit provides the IC-781 noise 
blanker with the ability to blank 
repetitive pulsed noise up to a 
maximum of 15 milliseconds. 
Together with an MCF filter at 
the front of the noise amplifier, 
this allows the IC-781 to fully 
eliminate OTH radar (Wood
pecker) signals, even on adja
cent frequencies. 

loom's advanced direct digital 
synthesis (DDS) frequency lock
ing system, a feature of all new 
Icom transceivers, provides the 
IC-781 with frequency stability 
and the fast lock-up time, mak
ing it ideal '. for high-speed 
switching applications like 
AMTOR and Packet Radio. 
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Com,,_,. "'°""' With the computers and display 
hardware widely available 
today, animation, when applied 
intelligently to appropriate 
problems can be a powerful 
tool available to comprehend 
three dimensional structures, 
evaluate design alternatives, 
and communicate what is in the 
designer's mind to the client's 
eye. 

Utilising Autodesk's inte
grated product range, anima
tion is now an accessible option 
for the PC-user. AutoCAD al
lows you to build three domen
sional surface models of ob
jects. AutoShade gives you the 
ability to view the models you 
create in AutoCAD as realistic 
pictures, moving from the ab
straction of a surface image to 
the concreteness of a photo
graph. AutoFlix takes the next 
step by introducing MOTION 
into AutoCAD's models and 
AutoShade's pictures. 

AutoFlix makes a movie ex
actly as a movie camera does, 
by taking multiple pictures and 
then presenting them to the 
eye rapidly enough to create 
the illusion of motion. Every 
movie is a collection of 
"frames". Each frame is simply 
a still picture which, in Auto
Flix, is generated by Auto
Shade as a rendering or slide 
file. 

In Kinetic Animation, ob-

TRW Optoelectronics has just 
released two new series of 
extra fast recovery rectifiers. 

The first, the DSR3000/ 
DSR5000 series, is an axial 
lead EFRR (extra fast recovery 
rectifier) which exhibits the 
fastest trr available. This speed 
is ' coupled with low leakages 
and low VF. These devices are 
hard glass sealed for high reli
ability; The DSR3000/DSR5000 
is ideally suited for military 
programs as well as commercial 
applications . and are also 
screened to equivalent per 
JANTX or JANTXV levels 
upon request. 

jects in the model move as 
well. The camera position can 
be fixed or moving, but the key 
"action" in the movie is 
changes occurring in the 
model. 

You can define 
sound track or "Score" to ac
company your "movie". The 
score is coded from musical 
notation and can be synchro
nised with the visual part of the 
movie. You may also use vec
tor slides generated by Auto
CAD, AutoSketch or Auto
Shade, and simple ASCII text 
files. You can make your 
movies interactive, or overlay 
multiple images (as in double 
exposure) permitting easy com
position of titles. You can even 
"splice" other movies previ
ously generated with AutoFlix 
into a movie, allowing you to 
assemble a complete movie 
from separately developed 
scenes. 

Hardware requirements for 
the initial version of AutoFlix 
(to be released within weeks) 
include: IBM/PC/XT/AT or 
compatible, 640 RAM, hard 
disk, EGA Display Adapter 
and compatible display monitor 
and a pointing device (option
al). 

For further information con
tact: Debra Donegan, Auto
desk Australia (03) 429-9888 
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The second, the HCR3400/ 
HCR31000 series of surface 
mount EFRR also exhibit the 
fastest trr available, with low 
leakage and low VF. These de
vices are hermetically sealed in 
a miniature custom surface 
mount leadless chip carrier. 
This construction provides for 
easy handling and mounting, 
while being rugged enough for 
medical, military or commercial 
applications. 

information, 
Total Elec
Street, Bur-
3125 .. Tel: 

For further 
please contact: 
tronics, 9 Harker 
wood Victoria 
(03) 288-4044. 
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The 488PCI generates GPIB from a PC 

Making a PC Control ,,,,,,..,,,,, 
Scientific Devices (03) 579-3622 
is importing a range of plug-in 
cards for IBM clones which 
turns them into GPIB control
lers, allowing the computers to 
operate as control station for up 
to 14 instruments. The units 
come from ICS in California. 

ICS's 488-PCI incorporates all 
requires software drivers and all 
GPIB controller functions on 
the card itself. This means that 
the 488-PCI is independent of 
the host computer's RAM or 
disk. Instead, RAM and disk are 
used only to store the user's test 
and measurement programs. 

The 488-PCI supplies a bat
tery backed time-of-day clock 
for precise measurement and 
control operations as a standard 
feature. It also permits the user 
to change the standard 
mnemonics of the GPIB com-

Amiga CAD 
A new CAD package has been 
designed in Bendigo for the 
Amiga. It's called AP AL, and 
claims to revolutionise the CAD 
scene by allowing even the 
Amiga 500 to outperform an 
IBM AT. 

AP AL is a true vector based 
CAD sysem for fast accurate 
work. High quality output is 
provided by either plotters or 

mand set into words of any pro
gramming or spoken language 
that may be more familiar or 
convenient. 

The standard 488-PCI card 
supports IBM Basic, BasicA, 
and compiled Basic; other card 
versions are available to support 
a variety of languages including 
C and Turbo Pascal. It transfers 
data at speeds of 67 Kbytes/sec
ond using program 1/0 and to 
300 Kbytes/second using DMA. 
The bus drivers meet all IEEE 
488 specifications, and the 
driver routines are stored in a 
8K x 8 EPROM; an on-card 2K 
x 8 SRAM offers the user extra 
working space. The card accepts 
standard IEEE 488 cabling; it is 
powered from its host comput
er's power supply and draws 
600 mA at +5 Vdc. 
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printers (including the new 24 
pin types). The software is de
signed and produced in Austra
lia. According to designer Bas
ford Systems, ongoing support is 
a high priority and is readily 
available. Training arrange
ments are being developed. Re
tail price is currently set at $199. 

For more information phone 
(054) 43-3349. 
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The HP4195 nefworklapectrum analyser from Hewlett-Packard combines vector 
network and spectrum measurements In one Instrument. 

BIO - RllaltlmB Craft 
BSO (Boston Systems Office) 
supplier of cross compilers, has 
released a multitasking operat
ing system for embedded appli
cations running on Motorola 
M68XXX, Intel 80X86 and Na
tional Semiconductors 32000 
families. 

Why do you need an operat
ing system for a microprocessor? 
16 and 32 bit microprocessors 

are very powerful, and they are 
increasingly used in applications 
demanding realtime responses. 
The amount of code these proc
essors are running is often more 
than a megabyte. To make the 
software easy to develop and 
maintain an operating system is 
needed. 

The overall code size is small. 
The executive is only 3Kbytes. 
The primitives are powerful and 

allow all classic needs for a real
time application to be met, eg: 
mailboxes, semaphores and 
events. BSO/RC can co-exist 
with MSDOS in a PC. This 
mean that the PC becomes a 
realtime multi-tasking piece of 
hardware with access to the fea
tures of MSDOS. 

For more information contact 
Sea Software on (03) 894-1407. 
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Datat:raft RBl•BB X.25 lwitching Pad 
Datacraft Australia has an
nounced the release of a new 
addition to the Telematics/PCI 
SmartNet family of X.25 prod
ucts. Its called the SmartNet 
4000 Switching Pad which effec
tively fills out the mid to lower 
end of the SmartNed product 
range which presently consists of 
the 2000 and 3000 series. 

The SmartNet 4000 is an entry 
level full function async pad
switching pad based on 80186 
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processor with 512kb DRAM, 
upgradeable to lMb. It provides 
up to 10 X.25 links and up to 2 
X.25 links with 4 to 16 asynchro
nous channels with speeds up to 
9600 bps. 

The unit is fully software con
figurable with an integral 31;2" 
diskette drive. Software archi
tecture and command structure 
is the same as on the 2000 and 
3000 Series. 

Network management is pro-

vided by the SmartView NMS 
package implemented on an 
IBM PC. SmartView provides a 
central operator with the ability 
to monitor network perform
ance and control configurations 
over the entire range. 

The SmartNet 4000 is priced 
under $5000 depending on con
figuration. 

For further information 
phone Datacraft Australia on 
(03) 727-9111. 
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A Tl TMS320C25 was flown on board 
lfeteout P2, here being launched 
from French Guiana to test n for 
radiation hardness. The fltght will 
fast about eight years, during which 
Ume Tl will collect valuable data on 
the rellabltlty of Its products In 
space. 

l'lllwChi/11 
Several exciting new chips have 
been released during the month. 
Intel announced their new gen
eration processor, the 80960 
with 32 bit RISC architecture at 
a press conference in California 
recently. They are specified to 
run at 10 million instructions per 
second. Its just one of 16 ICs to 
form part of the 960 family. 
More information is available in 
Australia from Intel on (02) 957-
2744. 

The new generation of lM 
DRAMS in slowly becoming 
available. George Brown (03) 
329-7500 now have the Samsung 
KM41C1000 CMOS device on 
sale. It has fully TTL compatible 
inputs and outputs. This 100 ns 
chip uses a common 1/0 and 
uses the JEDEC standard pin 
outs. 

Meanwhile SEEQ in the US 
have released a 512 K Flash 
EPROM. According to SEEQ 
publicity, the 48F512 offers 
twice the density of any 
EPROM currently on the mar
ket. Another unique feature is 
that it is available as a surface 
mount device. Erase time in cir
cuit is claimed to be only 7.5 sec
onds. Write time is one millisec
ond. SEEQ guarantee the chip 
for a minimum 100 write erase 
cycles. 

Texas Instruments have also 
been busy developing 32030 
DSP applications. Cross compil
ers, linkers, simulators and C 
compilers are now available. 
However, documentation for 
the TMS320C30 version is only 
available under a non disclosure 
agreement because of patent 
problems. If you want one, 
speed to TI on (02) 887-1122. 
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0812 Apricot ComputBrs 
The new OS/2 operating sys
tem, from Apricot Computers, 
will run on any Apricot Xen-i 
286 or Xen-i 386 PC system, 
including those installed or 
being manufactured now and in 
the future. 

This was stated in Melbourne 
recently by Mr Julian Barson, 
Managing director of Barson 
Computers Australasia, Aus
tr~la.sian distributor for Apricot 
ug:-Ltd. Mr Barson made the 
statement to counter reports 
circulated in the marketplace 
by rival companies on Apricot 
compatibility with OS/2. 

OS/2, scheduled to be 
released by the developers, 
Miocrosoft, in the first quarter 
of next year, will also run on 
the new Apricot PC/S range of 
five 80286-based PCs and 

workstations. Barson pointed 
out that Apricot systems were 
fully compatible with the IBM 
AT and the new PS/2 system. 

In the UK, Apricot and Mi
crosoft are jointly developing 
an enhanced version of Micro
soft networks to enable MS
DOS workstations and PCs to 
exploit the functionality of the 
MOS OS/2 LAN manager, in
cluding its support for applica
tions which use distributed pro
cessing. 

This will be the first local 
area networking product to 
bridge the gap between MS
DOS and OS/2, and is the la
test in a series of joint projects 
with Microsoft in which Apri
cot's network development re
sources have been called upon. 
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Mlw BIL RBBiltorB 
Miniature high density single in 
line (SIL) thick film resistor net
works are now available from 
Crusader. They are available in 
combinations of different ohmic 
values. Epoxy coated packages, 
with 5 pins to 12 pins in three 
standard networks complete the 
series. A (separate), B (com-

Bun control 
Using the latest technology in 
miniature electronic compo
nents, Philips engineers at 
Hendon, South Australia have 
developed a circuit that will 
provide the control functions 
necessary for charging lead acid 
batteries from solar modules. 

The OM1602 thick film hy
brid modules measure only 53 
x 28 x 5 mm and can control 
systems of 12 volts to 48 volts. 

Charge current flows from 
the solar array via an external 
series switching element, to the 
battery. The series switching 
element can be a RELAY or a 
FET, as the OM1602 has been 
designed to drive either device. 

When the voltage across the 
battery exceeds a level corre
sponding to full charge, the 
series switching element is 

mon), and S (series) rated 
power of the networks is Vs W 
and maximum working voltage 
100 V temperature range -40 to 
+125 deg C. 

A free catalogue is available 
from Crusader Electronic Com
ponents on (02) 516-3855. 
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open circuited, allowing the 
battery voltage to discharge. 
The voltage will fall until it 
falls below another preset level 
at which the series switching 
element is closed. 

These switching levels are 
factory-preset and require no 
field adjustment, however 
prov1S1on has been made to 
allow for slight adjustment if 
desired. 

The only extra components 
required to make a complete 
regulator are the isolating 
diodes for each panel, and the 
switching element. Having all 
the control circuitry contained 
in one module, it is ideal for 
both large and small installa
tions. 

For further information, con
tact Philips on (02) 434 3322. 
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Bolar CllllB 
Sydney based Solarex claim to 
have produced solar cells with 
the highest VA rating available. 

The new Solarex MEGA 
series of modules, the MSX58 
and MSX54, are a direct result 
of some 10 years of research and 
development in semicrystalline 
silicon casting and enhancement 
techniques. 

The MSX58 and MSX54 pro
duce 3.75 and 3.5 Amps of cur-

rent, at 14 Volts Nominal, with a 
peak power rating of 58 and 54 
watts respectively. The Solarex 
manufacturing facility at Villa
wood, NSW has been retrofitted 
to produce the new MEGA 
modules and mass production 
runs are under way. For more 
information contact Solarex on 
(02) 727-4455. 
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EPRllM Programar 
Sydney based Microcontrol has 
released an EPROM pro
gramme to suit the new genera
tion of ode megabit EPROMS. 

The programmer features an 
expansion bus and a modular 
operating system to safeguard it 
against obsolescence. Software 
updates are performed by re
placing the control ROM, so 
that the programmer will be able 
to accept devices up to SM bits 
when they become available. 

It can handle 24, 28 and 32 pin 
EPROMS without personality 
modules. It can currently pro
gram 134 devices from 15 manu
facturers from 2716 to 
27010/27011. 

All programmer software is 
contained on-board, and the 
unit is programmed via an 
RS232C interface, with trans
mission rates of up to 19200 
band and optional XON/XOFF 
software handshake. Eight 
translation formats are sup
ported including Intel, Motoro
la, Tektronix, ASCII and bi
nary, allowing the programmer 
to interface with PCs and a wide 
range of popular development 
systems. 

To prevent damage to the 
programmer and devices, the 
programmer carries out exten
sive hardware and software 
checks before and during pro
gramming, making it virtually 
impossible to damage the pro
grammer with a faulty device. 

Microcontrol has also de
signed the MAlOOO to be used in 
a stand-alone mode, allowing 
the user to initiate common 
operations such as duplicate 
EPROM, blank test or vertify 
data, and an optional RS232C 
hand terminal is also available. 

With a possible export market 
for the MAlOOO in mind, the 
company has designed the unit 
to be operated from a 12V de 
plug-in wall adaptor. Eliminat
ing the internal power supply 
makes the unit better suited for 
export, since different supply 
versions do not have· to be 
manufactured. 

It is currently priced at $990, 
which Microcontrol says is about 
half the cost of similar imported 
devices. Further information is 
available from Microcontrol, 
Unit 11, President Avenue, 
Monterey 2217. 
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@!:s~ERS 
Ratings: Available as standard types: 240V Primary 

Now available with Telecom 
engineering approval -
secondary insulation 
conforming to AS3108. 

IA 15 30 50 80 120 160 225 300 500 625 
SECVOl1S 
6+6 • • • • • 
9+9 • • • • • • 
12+12 • • • • • • • 
15+15 • • • • • • • • 
1B+1B • • • • • • • • 
22+22 • • • • • • • • 
25+25 • • • • • • • • • 
30+30 • • • • • • • • • 
~+~ • • • • • • 

The Toroidal 
Power 
Transformer 
Offers the following advantages: 

OIJH~ 
1'41JLAfl(lf< 

• Smaller size and weight to meet modern "slimline" 
requirements. 
• Low electrically induced noise demanded by compact 
equipment. 
• High efficiency enabling conservative rating while 
maintaining size advantage. 
• Lower operating temperature. 

---, 
OjfOl'~(OjE _ _::jH{~S 

40+40 • • • • • 
45+45 • • • • 
50+50 • • • • 
~+~ • • 

As the Telecom approved transformers are of similar 
dimensions and output characteristics to the standard types. 
prototype equipment can be developed using stock toroidals at 
lower cost. 

ELECTROMARK Pty. Ltd. ILP transformers can also be supplied with 110V and 
120+ 120V primary. Write or Fax for our comprehensive 
specification sheets and list of non-standard types regularly 
stocked. 

43 Anderson Rd (PO Box 184) MORTDALE 2223 Australia 
Phone: (02)570 7287 Fax: (02)57 5128 

We specialise in converting fixed 
logic designs to 8039, 87 49 and 
6805 single chip microprocessor 

systems with enhanced capabilities 
at economical prices. 

Enquire about out PC based 4800 
and 6805 series cross-assemblers 
that will assemble a 20K source 

file in 10 seconds. 

VANDA IA 
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POWER PRODUCTS DIVl510n 

HIGH 
PERFORMANCE 
DC/DC CONVERTERS 
DCJOC Converters 

Output Power Output Voltages Input Voltages 
SINGLE OUTPUT MODELS 

0 5·1W 5, 12, 15 voe 5, 12 voe 
1-1.5W 5, 12, 15 voe 5, 12, 15, 24, 28, 48 voe 

5, 12, 15, voe 18-26', 36-72' voe 
3.SW 5, 6, 12. 15 voe 5, 12. 24, 2a, 48 voe 

5W 5 voe 11.32· voe 
6W 5, 12 voe 5, 12, 24, 28, 48 voe 

10-60W 5. 12. 15 voe 5, 12. 24, 28. 48 voe 
DUAL OUTPUT MODELS 

1-1.8W +12, ±15VDC 5. 12 VDC 
1.5-1.SW + 12. + 15 voe 5, 12. 24, 20, 48 voe 

2.5-3W +5. +12, ±15VOe 18-36". Je-12· voe 
3-30W +12. +15VOe 5, 12, 24, 28, 48 voe 

55-60W 5 & s. s & 12. 12 & 12. 15 & 1s voe 12, 24. 48 voe 
TRIPLE OUTPUT MODELS 

9W ± 12 & s, ±ts & s voe s, 12. 24, 2a. 48 voe 
15W 1 :t 12 & 5. ± 15 & 5, ± 5 & 12 voe 9-18·, 1a.J6·, 36-72' voe 
25W 1 ± 12 & 5, ± 15 & 5 voe 12, 24, 28, 48 voe 

55-60W ± 12 & s. ± 15 & s, ± s & 12, ± 5 & 1s voe 12, 24, 48 voe 

I Features 

24 Pin DIP 
Six Side Shield 
24 Pm Hybnd DIP 
H1Qh Performance 
Non·tsolated 
UnreQulated 
HiQh Performance 

24 Pm DIP 
H1ah Performance 
24 Pin Hybrid DIP 
Hiah Performance 
H1ah Performance 

I High Performance 
Economy 
High Performance 
High Performance 

AMllEX 13 AVON ROAD 
NORTH RYDE 2113 

Sen es 

PM600 
H 
DR 
F, PM. EM 
WF 

LPS,M.~~ 

PM, EM, A 
A 
DR 

PM, A, J, EM, BA, N 
WRK 

I c 
ES 

WAK 

Suite 8, Midway Arcade 
145 Maroondah Highway 

Ringwood 3134 ELECTRONICS PTY LTD 
POSTAL ADDRESS 
PO BOX 285 
CHATSWOOD 2057 
AUSTRALIA 

TELEPHONE (02) 805 0844 
FACSIMILE (02) 805 0750 

( 03) 870 6078 V2h2 AMl READER INFO No. 34 
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REVIEW 

PLOftERS IN 
ADELAIDE 
Jon Fairall 
Strictly by coincidence, two in
teresting new plotters have 
been developed in Adelaide 
within the past few months, 
and both seem set to achieve 
some popularity in the market
place, if only because they 
have sufficient unusual features 
to make an impression. 

First up is an Al sized pen 
plotter being constructed by 
Barrington Corporation. Ac
cording to Barry Liston it is the 
least expensive flat bed Al 
(big) plotter on the market, 
and at $4600 he is not far 
wrong. A smaller A2 sized ver
sion is for sale for $3.3k, and a 
bigger AO one for $6.8k. All 
versions have the same elec
tronic features. 

The basic mechanism, includ
ing most of the control circuit
ry, the motors and the pen 
head are made in the US and 
imported into the country in kit 
form. An electrostatic hold 
down system and an 88 k 
buffer are added here. The 
electrostatic hold down is gen
erated using interleaved combs 
of copper sheeting laid under 
the plotter bed. One comb has 
a potential of +3.5 kV and the 
other, -3.5 kV, giving a poten
tial between them of 7 kV. 
This is enough to generate suf
ficient hold down to keep a 
sheet of Al paper in position 
even when used in the vertical 
position. The 88 k of memory 
added into the system in Ade
laide is a considerable boom 
for operators, since it makes it 
possible to load a reasonably 
sized drawing into memory, 
thus freeing up the host com
puter for different tasks. 

Liston claims that he already 
has outstanding orders for 50 
plotters, and is expecting more. 
He also wants to re-export his 
improvements to the plotter 

The QED 300 plotter wlll take up to 
A3 a/zed l/ght-aena/tlve paper which 

can be handled In daylight. 

back to the parent company in 
the US. 

The second plotter represents 
the culmination of a few years 
work by academics at RMIT, 
who have designed a small 
solid state light source into the 
structure of a conventional 
plotter pen. Quest Internation
al, a vehicle for David Brown 
in Melbourne, has got hold of 
an OEM plotter, put the light 
pen and the electronics necces
sary to drive it inside, put a 
light proof lid on the outside, 
and is now flogging it as the 
world's first PC based photo
plotter. It works; what's more, 
it works extremely well if the 
artwork I saw in Adelaide is 
anything to go by. 

Although the process is sim
ple in theory, there have been 
a number of development 
problems along the way, not 
least being the design of an 
optical system which can make 
a track to a precisely defined 

width. Quest engineers are a 
bit coy about explaining exactly 
how the system works, but 
clearly there has to be an algo
rithm in the software to match 
the light intensity to the speed 
at which the head is moving. 
The lightpen-carrying head can 
travel as fast as the mechanism 
will allow, typically four times 
faster than with a pen, but 
even so, it needs to start slowly 
and stop slowly to prevent any 
bounce in the head. During 
these times the exposure needs 
to be reduced to avoid over
exposing the film. 

The track width created by 
the pen can't be varied, so to 
achieve different sized tracks, 
different pens need to be used, 
thus each plotter comes with 
eight. Pads can be made to a 
variety of different sizes how
ever, by using a technique 
known as flashing. The pad is 
drawn by taking the pen to the 
appropriate spot and then puls-

The Barrington 
Corporet/on•a flat 
bed A 1 plotter 
au/table tor well 

mounting. 

ing the light on and off. The 
size of the pad depends on the 
strength and length of the 
pulse. 

The device being released in 
Adelaide is the Quest 
QED300 which will take up to 
A3 sized paper, but develop
ments are a planned up to size 
AO. Quest· is selling a system 
that allows the light sensitive 
paper to be handled in daylight 
even up to these sizes. All the 
developing and other film pro
cessing can also be done in 
normal light through the use of 
light tight containers. 

Will it sell? Brown needs to 
convince the market that there 
are advantages to be gained by 
drawing directly onto film. It's 
quicker, and probably of better 
quality than most commercial 
artwork, but it is more messy, 
because it needs all the devel
oping chemicals with it. At 
least you have the choice. e 

ETI July 1988 - 83 



ETl·188 
PCB EXPOSURE UNIT 

Utilising the natural radiation of the sun, this project makes 
printed circuit board exposure easy and inexpensive. 

THE MOST COMMON method of 
producing printed circuit boards for small 
production runs, prototypes, or one offs is 
through the use of boards with an ultra 
violet (UV) light sensitive surface onto 
which the circuit pattern is imaged. This 
imaging is generally achieved by passing 
the UV light through a negative of the cir
cuit pattern. Anywhere that the etchant 
resist surface is exposed will "harden" and 
not be washed away when placed in the 
developer solution. 

Mostly the UV light source is obtained 
through special filament lamps or Phillips 
TLA-5 Actinic blue fluorescent tubes. The 
aim of this project was to remove three of 
the biggest problems in using these light 
sources: 
1. COST - UV light sources are rela

tively expensive. 
2. SIZE - . The maximum size of the 

board that can be exposed is limited. 
3. NON EVEN LIGHT DISTRIBUTION 

- artificial light sources tend to have 
"hot spots" where the UV light is more 
concentrated thereby leading to boards 
that are overexposed in some places 
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and underexposed in others. 
One easy solution to all the above prob

lems is to use a commonly available 
source - the sun! It is free (ie. low cost), 
PCB area is limited only by your imagina
tion and parallel light rays means that ex
posure is completely even across the 
whole board surface. Hence this project 
describes the construction of a unit which 
holds the printed circuit board negative, 
and times the exposure to the sun. 

The board holder also has the important 
task of keeping the board and the negative 
tightly squashed together so that the 
image is accurately transferred without un
dercutting or "bubbles". The design that 
was adopted is shown in Figure 1. It is 
made up of two hinged sections with a 
glass sheet and foam pad in between. The 
first section opens via two fish hook 
latches at the side. This gives access to the 
foam pad upon which the board is laid 
with photo sensitive surface upward. The 
negative is them placed on top of the 
board and the glass sheet pressed down 
and latched with the hooks . .As the glass is 
latched the foam compresses and firmly 

couples the board and negative together. 
The second hinged section is the light 
cover or hood. This is placed over the 
glass sheet and is removed when the expo
sure is to commence. When the buzzer of 
the electronic timer sounds the cover is 
then placed back over the glass to prevent 
further exposure to UV light. 

The electronics are housed under the 
glass sheet and have a light sensitive 
phototransistor which senses the amount 
of light that is incident upon the unit. Ul
timately the output of the sensor is a cur
rent, I, shown in the circuit diagram. This 
current is integrated and switches a com
parator when the accumulated light is cor
rect for proper exposure. The comparator 
then makes a buzzer sound to indicate the 
"cover up time". The electronics is pow
ered by a 9 Volt battery to allow for com
plete portability. 

Although the photosensor is measuring 
incident light across a frequency spectrum 
that is not just ultra violet, experimental 
results have shown that the output of the 
sensor is fairly reliable as an indicator of 
the amount of UV present in sunlight. 

The ability for the circuit to integrate 
the light levels is needed so that factors 
such as clouds passing overhead can be 
compensated for. It also means that differ
ent light sensitivities on different days will 
not produce different results. 
Construction 
The printed circuit board is single sided 
and fairly easy to construct. Firstly, check 
the board for solder bridges or breaks be
tween tracks. Assuming all is well, pro
ceed by inserting the lowest profile com
ponents first and working up to the high
est. Solder the four wire links, then the 
zener diode (checking for correct orienta
tion), resistors, integrated circuits, etc. 
The switch is printed circuit mounting to 
reduce wiring and is the last component to 
be soldered into place. The phototransis
tor should be placed well up off the board 



so that it will not be affected by the 
shadows of the other components or the 
foam that will be placed around it. 

The only wiring that is needed is for the 
buzzer and the 9 Volt battery clip. When 
wiring the battery clip cut off all but 5 cm 
of the lead length. This will allow the bat
tery to sit neatly beside the board when 
the unit is fully constructed. 

When all is finished do a final check to 
make sure everything is OK. Check that 
pin 1 of all the ICs are in the correct 
place, the two electrolic capacitors have 
the positive terminal connected the right 
way round, both transistors are inserted 
properly, and that the two diodes are 
orientated correctly. Last of all, flip the 
board over and look at the soldering, 
touching up any suspect joints. 

Now being no master carpenter, here 
come5 the tricky part. Firstly, cut the 
wood to the size you wish. The example 
shown in Figure 1 is just what I have de
cided upon but it can be any size you 
wish. The bottom and top panels are cut 
from plywood whereas the glass holders 
were dressed timber to provide a tighter 
fit on the glass. The glass sheet can be ob
tained from any glazier and should be 

6mm thick to stop flexing. All edges 
should be properly finished to prevent in
juries to users. 

Attach the dressed timber pieces to the 
glass by 3mm bolts drilled through their 
ends, two bolts on either side allow for a 
good fit. The glass is then sandwiched be
tween the two pieces of wood and the 
bolts tightened. 

The bottom and top panels are joined 
to the assembly with the hinges as shown 
in the diagram. Next the fish hook latches 
are screwed in. 

The foam pad is then cut to size. The 
thickness should be greater than the thick
ness of the dressed timber pieces so that it 
has to compress when the unit is fully 
closed. Cut a rectangle out of one end of 
the foam for where the printed circuit 
board is to be mounted. The PCB is posi
tioned so that the switch and the calibra
tion potentiometer are accessible when the 
assembly is fully closed and is bolted down 
through the bottom plywood panel. 
Testing 
When the electronics has been carefully 
inspected, the battery may be connected. 
Slowly turn RVl until the buzzer sounds. 
Rotate the trim pot the other way and it 

should turn off. Now return it to its cen
tral position, turn the switch off and then 
on again to discharge C. Shine a bright 
light onto the phototransistor and time 
how long it takes to buzz. Switch the unit 
on and then off again now keeping the 
sensor covered. The time that it takes the 
buzzer to sound should be much longer. 

If the circuit does not pass these initial 
tests we must do some troubleshooting. 
Again check the orientation of the ICs, 
transisators, capacitors and diodes against 
the component overlay. Ensure that the 
black and red wires from the battery clip 
are going into the board in the right 
places. 

With a fresh battery, measure the volt
age between common and the -ve and 
+ve rails. The magnitude of these should 
be around 4.5 volts ±1.5 volts. If it is not, 
check for places in which large currents 
can be drawn on the rail with the smallest 
voltages. Ql can be checked for correct 
operation by measuring the voltage at 
VA. As the incident light is changed on 
the sensor, the voltage should change. If 
this is not the case there is something 
wrong with the phototransistor or associ
ated circuitry. If the buzzer is not sound-
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ing check that the comparator (IC2) is 
switching by looking at its output with a 
multimeter and rotating RVl back and 
forth. Also measure the voltage at pin 3 of 
IC3. If it reads OV or 9V then the oscilla
tor is not operating. 
Making Printed Circuit Boards 
Since we are constructing a project 
used in the fabrication of boards a 
brief guide to the processes will be 
given: 
1. ARTWORK PRODUCTION . - the 

artwork is laid out using artwork tape 
or a computer aided design pack
age. Typically it is produced at 4:1, 
2:1 or 1 :1 scales and then photo
graphically converted to 1 :1 when 
the negative is being made. 

2. NEGATIVE PRODUCTION - the 
artwork is photographed to produce 
a negative of the original. This can 
be done at many professional photo
graphic stores at a reasonable cost. 
Alternatively a negative may be con
tact printed from 1 :1 artwork using a 
"Scotchcal" type process. 

3. BOARD EXPOSURE - the UV 
sensitive PCB is then exposed to 
UV light for a set period of time 
through the negative which is placed 
firmly on the top of the board. After 

GIANT TRANSISTORS 
* Darlington Transistors in single, dual and multiple 

arrays. MOS-gate up to 100A, 450V, Bipolar 
up to 400A, 1400V. 

* Transistors now available in single and multiple 
arrays. MOS up to 50A, 450V, Bipolar up to 
BOOA, 1200V. 

* Transistor Drivers, Opto Isolated, PCB Mount. 

THE TOSHIBA RANGE OF POWER SEMI 
CONDUCTORS NOW AVAILABLE FROM: 
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11-15 Kembla St, 
CHELTENHAM VIC 3192 

exposure the plastic film over the 
photoresist surface is removed. 

4. DEVELOPING - the photoresist 
surface is then developed in a de
veloper solution which washes away 
the resist anywhere it has not been 
exposed to the UV light. 

5. ETCHING - the board is then 
etched in a solution which eats away 
at the copper surface. Typical etch
ing compounds are Ammonium Per
sulphate or Ferric Chloride. 

6. STRIPPING - the photoresist over 
the copper tracks that have not been 
etched away is then removed with a 
stripper solution. 

7. DRILLING - all the holes for the 
components are then drilled at high 
speed to allow components to be 
placed on the finished board. 
This finishes the board production 

although many other steps are possi
ble - such as tinning, solder resist 
layers, and component overlay silk 
screening. 

Using It 
The unit is extremely simple to operate. 
Firstly, in a dark room, the bottom section 
is opened and the unexposed board and 
negative placed on the foam. The glass is 
then pressed down and latched and the 
top cover closed to prevent light from 
reaching the board until you are ready. 
Now take the sealed unit out into the sun 
and well away from any shadows which 
would cause uneven exposure. When all is 
settled switch the electronics on and then 
Ii.ft the top cover. Sit back, twiddle your 
thumbs and wait for the buzzer to sound. 
Close the cover again, walk back to your 
dark room and develop the board. 



TIMBER 

GLASS 

TIMBER 

A word of caution when waiting for the 
buzzer - watch your shadow if you are 
walking around. 

Double sided boards can be exposed by 
doing one side first and then returning to 
the dark room to flip the board over to do 
the other side. The foam will be sufficient 
to stop light from reaching the underside 
when the top is removed, however a piece 
of black plastic can be laid underneath if 
you are worried. 
Calibration 
Before PCBs can be exposed with the 
newly constructed unit it must be cali
brated so that the buzzer will sound after 
the correct amount of light has fallen upon 
the board. The best way to do this is to do 
a little experimenting. Take the unit out 
into the sun and set RVl so that the 
buzzer sounds after one minute, thirty sec-

9V CLIP 

onds. To fine tune the system make a few 
little test boards that can be exposed 
through a negative you have handy. The 
negative should be fairly detailed so that 
under or overexposure can be more easily 
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seen. Expose the test pieces one at a time 
and adjust RVl so that the best results are 
obtained. 

Once the system has been calibrated it 
will then automatically compensate for 
variations in light iptensity by increasing 
or decreasing the exposure times. In gen
eral this variation in time is fairly small 
but will ensure good and repeatable re
sults. 

So there we have it, a cheap and accu
rate board exposure system which should 
enable a lot more people to become in
volved in making their own boards and 
still get a good suntan. e 
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VZ300 Data Logger 

For $60 you can build a box to plug into a VZ300 computer to log up to 8 
analogue channels. Data can later be stored on cassette tape. 

Bob Sutton 
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THE TASMANIAN BRANCH of the ANZ 
Solar Energy Society needed a cheap means 
of recording temperatures and other vari
ables in passively heated solar houses. 
About 10 days of hourly recording are re
quired to be sure of getting the thermal 
thumbprint for a house. I thought of de
signing a battery-powered data logger 
around the Motorola MC146805 micro
processor but decided instead it would be 
faster to build an attachment for a cheap, 
mains-powered microcomputer and tO 
program it in a high level language. Hav
ing recently taken a course on the Z-80 
microprocessor with Scott Ashton at 
Elizabeth College I chose the Z-80 based 
VZ300 which sells for around $120. Of 
course a TV screen or monitor plus a cas
sette recorder are also needed. (This is 
not the first time a VZ has been used as a 
data logger: Bruce Baudinet of Sunspot 
Design built one for the VZ200.) 

This article gives sufficient detail to 
build the box (called the "logger") to 
collect data, to store the data on cassette 
tape, to retrieve it and to plot a graph. As 
examples the logger and programs are for 
the configuration I use for solar work. 
The programs deliberately lack refine
ments so that someone literate in BASIC 
can modify them readily to suit other re
quirements. Examples of sensors/transduc
ers and their interfacing are given. 
1/0 Operation 
The VZ300 can transfer data from/to up 
to 256 input/output ports using the INP 
and OUT instructions. Data is transferred 
under the control of the RD, WR and 
IORQ lines. I have designated the logger 
to be the vacant port 64. Thus the code 
Z=INP(64) transfers one byte (8 bits) of 
data from port 64 to the real variable Z. 
Likewise OUT 64,Y transfers Y to the 
logger output latch. Y can be a constant, 
a real variable, an integer variable or an 



Table 1: AID ccmtrol 
Lower case letters are used to avoid confusion 
with the VZ300 lines 

wr rd 

1 1 dormant 
1 0 offer converted 
0 1 start conversion 
0 0 forbidden 

Table 2: VZ300 output port configuration 
showing start conversion and offer value 
Instructions for channel 2. 

spare AID select 

765 43 2 1 0 LSB 

wr rd a1 a1 ao 

000 0 1 0 1 0 start conv= 
8+2=19=0AH 

000 1 0 0 1 0 offer value= 
16+2=18= 12H 

expression but it must be an integer in the 
range 0 to 255. 

The latch (IC2) is used to select the 
analogue channel (lowest 3 bits) and to 
control the AID converter (next 2 bits). 
The highest 3 bits are spare and their con
tents are irrelevant. 
The five steps to collect a sample are: 
1. SELECT the analogue input channel; 
2. START the AID conversion; 
3. WAIT for completion; 
4. OFFER the converted value to the 
VZ300; 
5. INPUT to VZ300. 
OFFER and SELECT can be combined 
when treating channels sequentially. Table 
1 gives the AID control and Table 2 gives 
an example of the START and OFFER 
patterns. Programs 1, 2 and 3 are suitable 
for testing. 
Cassette Data Storage 
The collection program (see box) POKEs 
data into a 6 K block of unused memory. 
This data is then stored on cassette tape 
by making the operating system think it is 
storing a program. Later the data is re
covered by the reverse procedure and 
then some data processing program is 
loaded and run. 

The following is the procedure to be 
followed to store and recover all 6 K. The 
modification for reduced storage is given 
later. 
1. Load and run Program 4. 
2. Terminate it at the end of logging by 
CTRL/BREAK. 
3. Then type the following instructions, 
terminating each with RETURN. 

POKE 30884,254 
POKE 30885,143 
POKE 30969,0 
POKE 30970,168 

4. CSA VE"datname" having started the 
tape recorder before RETURN. 5. 
Choose your own "datname". 

·aoa&w1' ..,,,. 
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6. Switch the computer off and then on 
again before reloading data. 
7. To reload data and process 

switch on 
CLOAD"datname'' 
NEW 
CLOAD''processprog'' 
RUN 
To store less than 6 K, change the 168 

PROGRAM 5 VIEW DATA 

in POKE 30970,168 above, to 144 + the 
number of blocks of 256 bytes (including 
partly filled blocks). For example if 5 
channels were logged hourly for 190 hours 
then there would be 950 bytes and there
fore 4 blocks would be required. Thus the 
number would be 148 instead of 168. 
Analogue Circuits 
The ADC0804 AID converter features 

This pr·oc&ss i r19 program just di sp I ays on 
retrieved from cassette tape. 

the screer1 the r a" va 1 ues 

10 INPUT'NUM OF PERIODS";N 
20 INPUT"NUM OF ACTIVE CHNS'IM 
30 IF N*M>6144 THEN N•INT!6144/Nl 
40 AP•-28672 
50 FOR I=JTO N 
60 PRINT I I 
70 FOR J=JTO M 
80 PRINT USING" ##H";PEEK!APl 
90 AP=AP+i 
100 NEXT J 
!JO PRINT 
120 NEXT I 
PROGRAM 6 PLOT DATA 
JO CLS:MODEfJJ:COLOR 4 
20 FOR Y=OT050:SETC10,57-Yl:NEXTY 
30 FOR Y-=OT050STEP:5: SET ( 1 J I :57-Y) : NE}<TY 
40FORY=OT050:SETC107,57-Yl:NEXTY 
50FORY=0'.050STEP5:SET!J06,57-Yl:NEXTY 
60FORX-=1C•T0107: SET ex, :57}: MEXTX 
70AP=-28672 
100FORI=101TOJ50 
110YO=PEEKCAP+2ll-2) 
120YO=INTC.34~Y0+10.2t.5J 
130COLOR 4:SET110+I,~7-YO> 
J40YJ =PEEK !AP+2H-1 l 
J 50'r'J a:JNT (. 31 *Y J +8. 4+'. :5J 
160COLOR 2!SETC10+I,57-Y1> 
190NEXTI 
200GOT0200 
This is broken by CTRL J DREAf< 
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Program listings 
All the program listed in 
this article are available 
on tape from: 
Tasmanian Branch 
ANZ5S5, PO Box 121, 
Sandy Bay, Tas 7005. 
Send $10 plus stamped 
self-addressed envelope: 

span adjustment and high impedance dif
ferential input. The inputs have diode 
clamps which with high source resistance 
hold the input voltages in the required 
range of -0.3 V to +5.3 V. 

The span control Vref/2 at pin 9 ap
pears from the outside as a 2.5 V source 
in series with about 1000 ohms. External 
resistors are added to alter the pin 9 volt
age. The span is twice the voltage at pin 
9. 

The converted count is given by 
c = (v- - V-) x 128 I Vpin 9 

For example when v+= +3.1, v-= 
+2.5 and Vpin9 = Vref/2 = 0.5, the 
count is 153. Out-of-range inputs give 
counts of 0 or 255. 
Transducers 
For temperature measurement I mostly 
use the LM335 sensor. Provided it passes 
at least 0.5 mA it behaves as a tempera
ture controlled zener diode. The constant 
is nominally 10 mV/K. Thus at O"C 
( =273.2 K) the nominal voltage is 2. 73 V 
and at 30°C it is 3.03 V. The board has 

D D 0,D D D D 

D 

D D 
DD 

0 



provision for pullup(/down) resistors and 
·filter capacitors. 

My photovoltaic solar radiation trans
ducer gives about 300 m V full output 
which is quite compatible with the span 
for the LM335. The negative wire is sim
ply joined to v- and kept well insulated .. 

I measure electricity consumption by 
detecting the mark on the rotating disc of 
a kWh meter. This is done using a reflec
tive opto switch (RS stock No. 307-913) 

costing about $15. The instrument has 
LEDs to indicate status to assist in align
ing it on the glass in front of the disc. 
Rubber bands and self adhesive picture 
hooks are convenient for attachment. A 
0.5 second pulse lengthener is required to 
ensure that a pulse is not missed when the 
disc is rotating quickly. The program 
counts pulses by detecting low-to-high 
transitions for channel 7. Because the IR 
LED alone draws 40 mA this instrument 

Program 4 COLLECTION PROGRAM 
DATA COLLECTION 

10 PRINT'DATA COLLECTION PROGRA"' 
ZO PRINT 
30 DI" Al71,1171,C•l71,L,H71,8C71 
100 RE" INITIATE CONSTANTI, TI"', DATE 
110 PRINT'CHANNEL8' 
120 PRINT' SLOPE OFFSET IDENT' 
130 FOR I•OT07 
140 READ AIIl,llI>,C•III 
!SO PRINT USING' 111.l•'IAIIllllill 
HU PRINT c•u1 
160 NEXT I 
170 PRINT'lF WRONG THEN BREAK • CHANGE'I 
171 PRINT' LINES 200·270' 
180 PRINT'WRITE DOWN CORRECTED VALUES' 
200 DATA 1,0,TE"P 
210 DATA 1,0,TE"P 
220 DATA O,O,V 
230 DATA O,O,V 
240 DATA O,O,V 
2SO DATA O,O,V 
260 DATA 1,0,RAD 
270 DATA I, O, KWH 
280 INPUT'NEXT HOUR OF DAY'IH 
290 INPUT'DAY OF "ONTH'IDll 
300 PRINT'PRESS S TO START LOGGING' 
310 A••INKEY• 
320 IF A•<>"S' THEN GO TO 310 
330 SH•H:SD~DS:AP•-28672 
33S POKEAP·2,25SlPOKEAP·l,2S4 

340 IF H<23.S THEN GO TO 400 
350 H•O: Dll•Dll+1 
400 FOR K•1T0360 
410 FOR L•I T030 
420 GOSUB600:RE" SCAN 
430 FOR D•IT05:NEXT D:REH DELAY 
440 NEXT L 
450 REH PRINT HOUR • ACTIVE INPUTS 
451 GOSUB700 
470 FOR D•IT039:NEXT D:REH FINE DELAY 
480 NEXT K 
490 RE" TRANSFER ACTIVE CHN AVERAGES TO RA" 

491 GOSUB800 
500 H•H+I 
510 GO TO 340 

600 REH SUB SCAN 
60S OUT 64, 24 
610 FOR I•OT07 
615 OUT64,B+I 
620 D•INP164> 
62:1 OUT64,16+I 
630 LSIIl•INP164> 
63S NEXT I 
640 FOR I•OT06 
64S SII>•SII>+LSII> 
6:10 NEXT I 
6SS IF LSII>>l2B THEN NW•! ELSE NW•O 
660 IF NW>OL THEN Sl7>•Sl7)+1 
665 OL•NW:LSl7>•INTISl711 
670 RETURN 

700 REH SUB PRINT LATEST 
710 PRINT DSIHI 
720 FOR l•OT07 
730 IF C•II>•'V' THEN GO TO 7:10 
740 PRINT LSII>*AII>+BII>I 
7'0 NEXT I 
760 PRINT 
770 RETURN 

800 REH SUB STORE 
BOS FOR I•OT07 
BIO IF C•II>•'V' THEN GO TO 860 
BIS XD•SIIl/10800 
B20 IF 1•7 THEN XD•XD*SOO 
B2S XS•INTIXD+.S> 
830 IF XS>25S THEN XS•2SS 
83:1 BCI>•O 
840 IF AP>•·204BO THEN STOP 
845 POKE AP, XS 
8:10 PRINT XS 
SSS AP•AP+I 
860 NEXT I 
86' RETURN 

should be connected to other than the 
VZ300 +5 V supply. 

Graphs 
The VZ300 has two graphics modes: 
MODE (0) for text- 32 characters wide by 
16 down (the default mode) and MODE (1) 
which is 128 x 64. The rectangle is the only 
symbol in MODE (1) but variation can be 
obtained by altering the shading. 

The SET(X,Y) instruction in MODE 

The coll.Ctlon progr•m h.. the 
following fe•turea: 
1. All 8 cunnela •re ••mpled three 

times • second. V•luea from 
ch•nnela O through 8 •re 
•ccumul•ted to be divided by 10,800 
•Her •n hour to give •ver•ve v•luea. 
Clulnnel 7 (counter) la •ccumu .. ted 
•nd effectively divided by 21.8 so 
th•t n c•n never overlomd. 

2. heh hour, v•lue• for ectlve ch•nnela 
•re tr•nalerred aequentl•lly to 
atormge In RAM atllrtlng •t •ddreaa 
38884 = 9000H. An •ctlve cunnel la 
one wnhout • "V" (for v•c•nt) In llnea 
200to270. 

3. At lnltl•llntlon the user enters the 
atllrtlng hour (Integer O through 23) 
•nd the uy of month. S•mpllng 
commences when ''S" la pressed. 
The user determines the algnlflc•nce 
of the hour eg, period atllrtlng, or 
centered on, or finishing. 

4. Logging la termln•ted by 
CTRL/BRl!AK or when the store fills. 
D•tll for the unfinished hour la lost. 

5. D•Y of month la aequentl•I but d-• 
not revert to 1 •t •ny ch•nge ol 
month. 

8. Every 10 seconds the screen 
receives the l•teat d•y, hour •nd 
-led v•luea for •ctlve ch•nnela. 
Thia la useful for monnorlng •nd 
c•llbr•tlntt· Sc•llng I• multlplylng by 
the llfJProprl•te conat•nt •nd mddlng 
the olfaet stored In lines 200 to 270. 
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(1) marks the rectangle at the position X 
(across), Y (down). To get normal plots 
with Y positive up the variable effectively 
becomes 63-Y. 

Program 6 draws axes and then plots 
scaled values of data for two channels for 
time intervals 101 to 150. Lines 120 and 
150 contain the appropriate scaling formu
lae; the + .5 being for correct rounding. A 
natural improvement would be to store 
the scaling constants and list of active 
channels in arrays as in Program 4; but 
the aim here is to keep it simple. 
Construction 
Construction is straightforward and only a 
logic probe is needed for any trouble 
shooting. 

Decide on your input socket layout and 
then mount suitable polarised sockets on 
the lid of the box (We used two pin DIN 
sockets in the prototype.) To minimise 
crosstalk, keep the common side resist
ance low in the cable to the board. Also 
leave the cable long enough to allow the 
sections to be separated for testing. Sol
der the passive components - links, ca
pacitors, resistors and IC sockets. Install 
plenty of test pins. Finally add the 25 way 
ribbon and 30 way socket to the VZ300 
printer port. Solder the only crossover 
first (socket pin 12); then solder all other 
pins sequentially (1, 16, 2, 17, ... ). File 
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a depression in the box to hold the ribbon 
firmly with the box shut. Visually and 
using an ohm meter check for shorts be
tween adjacent tracks. 
Testing 
ALWAYS SWITCH OFF THE COM
PUTER BEFORE PLUGGING/UN
PLUGGING THE LOGGER OR 
ADDING/REMOVING IC'S. 
First, with no logger IC's test that the 
computer keeps working and that the + 5 
V reaches all sockets. A logic probe 
would indicate activity on the address and 
data lines. 
Refer to the section on I/0 operation. 
Second, insert the 1/0 selector (74LS138), 
run Programs 1 and 2 and check sepa
rately for low pulses on pins 11 and 13. 
You will need a logic probe to pick up the 
pulses. If a logic probe is unavailable then 
proceed anyway. 
Third, insert the data latch (74LS374) and 
check that it correctly accepts bit patterns 
from the computer. A voltmeter can be 
used. 
Fourth, taking the usual precautions to 
earth yourself and the board, inset the 
analogue selector (CD4051) and test for 
the output signal at pin 3. Select channels 
by program via the latch. The analogue 
inputs have pullup resistors so operation 
can be checked by earthing inputs. 

Fifth, again taking care with earthing, in
sert the analogue-to-digital converter 
(ADC0804LCN). Check for oscillator ac
tion - pin 4. The analogue voltage refer
ence (pin 7) should be around 2.5 V and 
the span voltage (pin9) around 0.53 V. 
Run Program 3 to test the logger. Then 
proceed to full data collection - Program 
4. To display scans more frequently than 
evey 10 seconds reduce the 30 in line 410.e 



COMPLETE 
STATISTICAL SYSTEM 

FORYOURPC! 
CSS (Complete Statistical System) is a high performance, integrated statistical data 
processing, database management, and graphics system for science, business, 
and engineering applications, that runs on your PC! The comprehensiveness and 
speed of CSS make it a realistic and attractive alternative to mainframe statistical 
packages. CSS is incomparably faster and more flexible than mainframe programs 
and at the same time offers an equal or better selection of analytical methods. 
CSS is capable of Basic and Descriptive Statistics, Multiway Frequency Tables, 
Nonparametric Statistics, Exploratory Data Analysis with Analyti~I Graphs, Multiple 
Regression Methods, Time Series Analysis with Modeling and Forecasting, General 
Anova/Ancova/Manova, Contrast Analysis, Discriminant Function Analysis, Factor 
Analysis/Principal Components, Multidimensional Scaling. . ........................ $950 

Here are some reasons why we believe that CSS is the most powerful, advanced, 
and elegant statistical package on the market. 

MAXIMUM SIZE OF DATA FILES 
CSS: As large as DOS allows I SPSS/pc+ : As large as DOS allows 

GRAPHICS 
CSS: Large selection of colour, hi·res, quality graphs, very flexible SPSS/pc+ : Limited character based graphs, rigid interface between 
interface between numbers and graphics (all CSS output can be numbers and graphics. 
converted into a variety of graphs; also, user selected results from 
different CSS analyses can be easily combined in a single graph). 

USER INTERFACE 
CSS: Fast hierarchical menus; the entire user interface is optimised SPSS/pc+: Command language; some commands are several lines 
to limit the number of keystrokes necessary to perform an analysis; long (in case of a typo, e.g., a misspelled variable label, the entire 
fast selection of individual variables or lists of variables; previous command has to be re-typed); commands can also be submitted via 
variable selections are "remembered" (and can be edited) across batch tiles. 
consecutive analyses; batch processing is also supported. 

PROCESSING LISTS OF VARIABLES 
CSS: Supported by all procedures (where applicable, lists of I SPSS/pc+: Supported by all procedures (where applicable, lists of 
dependent variables can be automatically processed with the same dependent variables can be automatically processed with the same 
design, e.g., int-tests, Crosstabulations, A_NOVA, Regression, etc.) design, e.g., int-tests, Crosstabulations, ANOVA, Regression, etc.) 

SELECTION OF SUBSETS OF CASES FOR ANALYSES 
CSS: Yes (on line selection of cases via "include if" or "exclude if" I SPSS/pc+: Yes (via logical "select if" conditions 
selection conditions that remain in effectforthe entire CSS session or 
until canoelled; the selection conditions can be saved for repeated use) 

. . 

SCREEN DISPLAY OF OUTPUT 
CSS: All CSS output is displayed via Scrollsheets. These are dynamic, SPSS/pc+: Output scrolls across the screen (a "MORE. ."prompt 
scrollable, user controllable, multi-layered tables wrth cells expandable appears when the screen is full. 
into pop-up windows. All numbers and labels (or selected subsets) in 
Scrollsheets can be instantly converted into a variety of presentation 
quality graphs. The contents of different Scrollsheets can be instantly 
aggregated, combined, _compared, plotted, printed, or saved. 

DISPLAY FORMATS FOR NUMBERS 
CSS: Flexible; all display formats are dynamically adjusted to yield I SPSS/pc+: Fixed, regardless of value (e.g., if values are very small, 
maximum display precision while preserving compatibility offormats SPSS cannot display them with su(ficient precision) 
wrthin columns of numbers; special extended formats are available 
where applicable (B-weight = ·0~27563759532) 

PRINTING 
CSS: Selective printing or saving of results (e.g., only specified tal>les SPSS/pc+: Only via dumping all screen output from an analysis to 
with results, or subsets of tables); alt results can also be autpmatically the printer or file; hi-res graphics are not available. 
printed (or saved) in formatted reports; graphics can be printed on all 
plotters, dot matrix, colour, and laser printers. (including printers 
supporting PostScript) 

ACCESS TO INDUSTRY STANDARD FILE FORMATS 
CSS: Intelligent read/write interface to (unlimited size) Lotus. dBll, I SPSS/pc+: No (only ASCII; an optional file conversion package is 
dBlll+, DIF, SYLK, and a variety of formatted and unformatted available) 
ASCII files; CSS imports not only data values but also formats, labels, 
headef!. logical va_riable~. missing data codes, etc.. . - - - . . - . - .... 

SUBMITIING OUTPUT FROM ONE ANALYSIS AS INPUT FOR ANOTHER 
CSS: In addition to matrices (corr., cov., etc.) and scores that are I SPSS/pc+: Only matrices (corr., cov., etc.) and scores that are 
calculated for each case (e.g., residuals, factor scores), all other calculated for each case (e.g., residuals) 
numbers generated wrth CSS analyses ~an be converted into the 
CSS data file format. __ 
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ETl·1417: 
VIFASA·100 SPEAKERS 

Build these high performance speakers at a low budget price 

Tom Manning 

TIIIS IS THE GOLDEN age for the Hi
Fi enthusiast. The recent introduction of 
sophisticated musical recording and play
back technology makes it possible for 
modem budget equipment to outperform 
the very best of front ends available just 
ten years ago. Digital recording tech
niques, the compact disc, Domestic Digital 
Audio Tape (DAT) recorders plus an ex
tremely high standard of analogue {via 
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L.P.) reproduction make a first class audio 
front end available to many. 

However, this performance per dollar 
factor simply does not, and never has, ex
tended to the loudspeaker - the quality 
of this electro-mechanical system has al
ways been price proportionate. Today, 
awareness of the inherent shortcomings of 
(particularly) low cost speakers is prompt
ing many enthusiasts to seek alternative 

ways to achieve high quality sound for a 
reasonable outlay. Not surprisingly, home 
built speakers, (very popular some years 
ago) .built from professional designs are 
enjoying a healthy renaissance. The Mel
bourne loudspeaker distributor, Scan 
Audio, has just released a high quality 
DIY speaker, locally designed using Dan
ish Vifa drivers. This system, the SA-100, 
loosely based on a much earlier and very 
popular design using similar components, 
compliments the SA-70 bookshelf system 
described last month in ETI. 

First Design Considerations 
To compliment both the Vifa SA-70 and 
SA-50 designs (the latter a high quality 
true miniature speaker) substantial incre
ments in SPL (Sound Pressure Level), 
bass end performance, and overall effi
ciency were seen to be both desirable and 
logical. To achieve a worthwhile increase 
in bass capability, a proportionate increase 
in cabinet volume is mandatory - after 
predicting the performance of many 
drivers in various enclosures one combina
tion seemed ideal. The Vifa P-21 bass
midrange unit, housed in a 42 litre vented 
enclosure would give us the desired bass 
end capability with excellent transient per
formance and high power handling. 

Alignment 
It's worthwhile looking at the steps used 
in determining an "alignment" (suitability 
of matching a bass driver with a cabinet) 
- to appreciate this an explanation of 
some basic parameters will help. The key 
points are: 

1. The free air resonance (Fo), which 
is the frequency at which the moving 
system of the driver exhibits the maxi
mum output for the minimum electrical 
signal. 
2. The total Q factor of the driver 
(Qt), which is the quality factor at 
resonance, and which indicates the 



combined effects of the driver's electri
cal and mechanical damping of the 
moving system at its free air resonance. 
3. The VAS, which is the volume of air 
in litres need to provide the same re
storing force to the cone as does the 
suspension. Expressed more generally, 
an indication of the "springiness" of 
the suspension system. 

We can now predict: 
1. Vb, the optimum cabinet volume for 

any driver, 
2. Fb, the frequency at which the reflex 

port exhibits the maximum output - also 
known as the box resonance. 

3. F3, the -3dB point (half output) of 
the bass response. 

Consultation of Thiele's alignment 
charts indicates that a cabinet volume of 
42 litres with a cabinet resonance of 48 Hz 
and a 3 dB of 43 Hz will be ideal. 

These computations, now used world
wide, are the result of some pioneering re
search. by two Australian engineers, 

The D25 tweeter frequency reeponse and lnpUt 
Impedance curves. 
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Neville Thiele and Richard Small (now of 
KEF fame). Begun in the early 1970's by 
Thiele and later expanded by Small, their 
work provides designers with a solid 
grounding on which to model low fre
quency speaker behaviour. 

Midrange Musings 
Numbers aside - the bass driver in a two 
way system such as this is required to 
reproduce the lion's share of the mid
range, and its behaviour in this region will 
more than anything else determine the 
overall sonic result. The P-21 features a 
non-resonant alloy frame, rubber roll 
outer suspension for good linearity at high 
excursions, and a thick, rigid polypropyl
ene cone. The latter is particularly impor
tant for midrange resolution since the 
driver must work in a frequency region 
where the mass of the cone prevents it 
from moving in unision with the voice 
coil, causing "wave modes", which are 
then propagated through the cone and 
(hopefully!) terminated by the edge sus
pension. Both the type of material and its 
constructional consistency determine how 
well this task is accomplished. It is now 
widely accepted that thick polypropylene 
is a very suitable material for the purpose. 

As the frequency increases, the cone be
comes acoustically heavier resulting in a 
substantial reduction of output. Looking 
at the frequency response graph of the 
P-21, there's nothing much useful above 
the 3 kHz mark, and at this region it is 
necessary to consider a treble driver capa
ble of covering the remainder of the fre
quency spectrum. 

Tweeter Thoughts 
Frequency range is largely a function of 
size. Just as a 210 mm bass driver cannot 
perform adequately at high frequencies, a 

_ lD Hi Wr. Speed:~ 100_ mm/sec. 

Frequency reeponse and Input lmPetiance of 
the P21 woofer. 

small tweeter has neither the radiating 
area nor the excursion capabilities to 
reproduce low frequency energy. Certain 
compromises must be made to satisfy, 
partly, conflicting requirements. Choosing 
a tweeter which will both operate at the 2 
to 3 kHz region and extend out to the 
upper limits of the frequency range while 
still maintaining good power handling can 
be problematic, but fortunately Vifa make 
such a device. The D-25-TG tweeter uses 
a roll suspension 25 mm polyamide dome, 
ferrofluid voice coil cooling and an over
sized magnetic structure. The low mass 
diaphragm gives excellent high frequency 
extension, the ferrofluid filled voice coil 
gap ensures high power handling and the 
"suspension" is sufficiently compliant to 
ensure reliable operation at the 2 to 3 kHz 
region. In short it is an ideal choice. 

Dividing Decisions 
With drivers decided, we were now ready 
to tackle the crossover - usually the most 
interesting and always the most complex 
aspect of speaker design. It is good to 
start analysing the individual response of 
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each driver (Figure 1 and 2). A study of 
the on axis response of the P-21 shows 
reasonably flat response out to 2 kHz. 
Shortly after this a fairly fast roll off takes 
place. This natural roll off, coupled with a 
first order electrical filter (more on this 
later) will provide adequate signal attenua
tion. The treble circuit, however requires 
a different approach. Just as the woofer 
has a natural resonant frequency (dis-

4mm 
rebate 

ORI VER MOUNTING 

Dimensions of the cabinet 
tor those who wish to cut 
their own box. Above Is a 
detail showing the rebates 
that need to be cut for the 
drivers. 
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cussed earlier) so too does the tweeter -
but here it becomes important since oper
ating the unit at or near this frequency 
will cause exessive excursion, resulting in 
definite distortion and possible damage. 
Since the resonance of the D-25 lies at 1.5 
kHz and the crossover frequency at 2.5 
kHz, it is essential that the voltage applied 
to the tweeter at its resonance be substan
tially lower than that in its operating 
band. This necessitates a second order 
slope of 12 dB per octave. C2 and C3 in 
parallel form the first reactive component 
(6.9 µ.F), with the .28 mH coil, L2, the 
second. With each of these components 
contributing 6 dB of attenuation, the re
sult is a rapid electrical roll off ensuring 
reliable operation. Obviously this is not a 
problem for the woofer, but a symmetrical 
crossover function is desirable to achieve a 
balanced response, and as mentioned ear
lier, the natural roll off coupled with the 
previously mentioned first order electrical 
filter provides us with an overall acoustical 
attenuation of around 18 dB per octave. 
The resulting phase error at the crossover 
frequency is now less than 60 degrees, ex
plaining the in phase connection of the 
drivers, which, when considered purely in 
electrical terms would not be logical, since 
a phase error of 135 degrees (the cumula
tive result of three reactive components 
each contributing 45 degrees) would ne
cessitate reversing the tweeter's connections 
to negate a large acoustical cancellation at 
the crossover point. The remaining 

components in the trebel section, R2 and 
R3 constitute an attenuation pad, reducing 
the treble level about 2 dB, providing an 
overall flat response. Cl and Rl, connected 
in series across the woofer, serve as an 
equalizer, exhibiting an impedance 
decrease with rising frequency. This 
compensates for the rise in impedance of 
the woofer caused by the large self 
inductance of the four layer voice coil and 
oversized magnet/pole piece assembly. 

Performance 
The subjective performance of the SA-10()· 
is extremely good. The bass seems to,.ex
tend even deeper than the computer align
ment (Figure 3) predicts. This ~s not sur
prising, given that the proximity of the 
floor and walls provide ~ siZeable increase 
in output in the low registers. Midrange 
and treble performance, too is excellent, 
the speaker . having the ability to place 
various voice and instruments in the sonic 
soundstage with depth and precision. The 
speakers are also capable of high sound 
pressure levels - enough at least to sat
isfy most afficionados of loud rock music! 

Construction 
Scan Audio will be supplying complete 
kits for the SA-100, however you could 
save substantially by buying just the 
drivers and constructing the cabinet your
self. Detailed dimensions are given in the 
diagram. 

Vita SA-100 

2 Cabinets - see text. 
2 Vila P-21-W0-12 woofers. 
2 Vila D-25-TG tweeters. 

C2 
6µ8 

2 90mm .)( 11 Smm PVC bass reflex ports. 
2 Connecting terminals - see photograph. 
8 Male, 8 female grill clips. 
2 Pieces..of grill cloth 75cm x 35cm. 
Quantity of self-tapping Phillps head screws. 
Medium density polyurethane foam, 890 x 
270x 25mm. 
Additionally, you will require some simple 
tools, a can of adhesive spray glue, a roll of 
50mm wide P.V.C. tape, some P.V.A. wood 
glue and a can of matt black spray paint. 
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It you buy the ready cut and laminated, 
the procedure Is much easier than at 
left. 1: Lay out all the bits. 2: Fold up the 
sides. 3: Glue them together and hold It 
with tape. 4: When dry, flt the front 
panel. 

10 20 Hz 50 100 200 500 1 kHz 

Combined frequency response and Impedance diagram tor the SA-100. 
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10 20 40 

Do computers 
play any part 
in your life? 

If they do - or if you just want to 
find out about them - don't miss 

each month's issue of 

•NEWS 
•REVIEWS 

•PROGRAMS 
•TUTORIALS 

All Your Computer's articles are 
written in everyday English. 
not computer jargon, so even if 
you're a beginner there's 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 
exciting world of computing. 
- Your Computer is going 
to cost you a lot less 
than its overseas rivals - and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time. Look for it every month at 
your newsagent. 

Look for it each month 
at your local newsagent 

or subscribe now by 
phoning (02) 693 9517 

or 693 9515 
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Construction 
H you're assembling the speakers from a 
supplied kit, begin by unpacking the con
tents of the cabipet pack. This must be 
done carefully ~ause the top, sides and 
bottom of each enclosure are in a wrap
around piece and held together by the 
decorative veneer "hinges" which allow 
them to be folded. If you are not careful 
in handling the enclosure in this form you 
could tear the veneer and spoil the fin
ished result. You should also remove the 
contents of the box containing the individ
ual drivers, the crossover networks and 
the other components, and check them 
against the parts list. 

Before starting assembly, it is wise to 
drill pilot holes for the self-tapping screws, 
ensuring that they penetrate in a straight 
line, a 2 mm drill gives a suitable pilot 
hole. Use the drivers as a template when 
marking the holes, but take care to avoid 
damaging them. 

The nickel plated terminal blocks are 
mounted on the back panel. Each requires 
four mounting screws for which the pilot 
holes should also now be drilled. 

With all the drilling completed, you can 
proceed with glueing the enclosures. The 
wraparound member actually folds around 
the back panel and has a machined rebate 
to hold it in place. This gives a rigid struc
ture, even before the glue sets. 

The procedure is quite simple. Lay out 
the continuous side piece on a flat surface 
such as a floor or large table. The three 
fold joints should be flexed as little as pos
sible, as noted above. Then run a line of 
PV A glue into each of the V-cuts for the 
three fold joints and into the rebate chan
nel. The back panel can now be fitted into 
the channel of what will become the base 
panel. Make sure that the terminal block 
hole is at the bottom; i.e: it corresponds 
to the join in the veneer which should also 
be at the bottom. Then it is a matter of 
carefully wrapping the sides around the 
back panel, making sure that no stress is 
placed on any of the three comer joints. 

That done, the final comer is held to
gether with strips of packaging tape. Don't 
worry if a little glue oozes out onto the 
veneer, it peels away from the plastic 
quite easily once it is dry. The bass reflex 
ports should be fitted now. Once they are 
painted and dry they can be glued from 
behind with hot melt glue. Leave the as
sembly for at least 2 hours to allow the 
glue to set. 

Each crossover is preassembled on a 
piece of chipboard, so that it can be 
screwed in position on the back of the en
closures. Make a note of the connections 
for the respective terminals on the cross
over; ie, input, bass and treble. Once this 
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A computer generated prediction of the perlormance of the ETI 1417. 

is done, you can fit the damping material 
to the back and bottom of the enclosure, 
stapling or glueing it in place. Do not at
tempt to line the sides or top of the cabi
net. Meanwhile, the grills can be pre
pared. 'A framework is supplied over 
which the screen cloth must be stretched. 
As each side of the cloth is stretched and 
folded into position, it can be retained 
with spray glue and staples. 

When the grill cloths are fixed into 
place, you should trim off the excess. Be 
sure to uncover the grill mounting holes. 
There is one in each comer - they are 
12 mm in diameter. A special plastic clip 
is inserted into each, the mating half of 
each clip being mounted in the front panel 
of the enclosure. They can be inserted 
now with a gentle tap from a hammer. 

Now that the glue is completely dry, fit 
the terminal blocks and solder them to the 
crossovers. This done, you can complete 
the remainder of the cabinet assembly. 
The front panel can now be fitted, rather 
more simply than the back panel - It just 
slides into the rebated front of the box. 
Run a bead of glue around the perimeter 
of the box first, using a generous squirt of 
glue, enough to give the front panel an 
airtight seal. Leave the whole enclosure 
for another hour or so, to let all the glue 
set. 

After the requisite drying time has 
passed, the drivers can be mounted. Sol
der their terminals first, paying particular 
attention to polarity and making sure that 
you do not transpose the woofer and 
tweeter connections - if you make a mis
take here you will ruin the tweeter. 

Then it is a matter of fitting the grills 
onto the enclosures - just push them on 
- and you are finished. Connect them up 
to your amplifier, select some music and 
settle back to enjoy the sound. e 

Tom Manning is with Scan Audio in 
Melbourne. 

Price List 

Components for this project are 
available from Scan Audio 
D25tweeter 
P21 woofer 
SA100 kit (no cabinet) 
SA100 kit complete 

MODEL: 
SYSTEM: 
WOOFER: 

TWEETER: 

RATED POWER: 
IEC POWER: 
SENSITIVITY (1W/1m): 
FREQUENCY RESPONSE: 
CROSS-OVER FREQ'CY: 

TUNING FREQUENCY: 
IMPEDANCE: 
INTERNAL VOLUME: 
DIMENSIONS (H x W x D): 
WEIGHT: 
SUITING SPKR. STAND: 

PRICE EXCL. CABINETS 
PRICE INCL. CABINETS 

$74 
$188 
$629 
$799 

VIFA SA-1Cl0 
2-way bassreflex 
197mm (8") 
VIFA P21W0-12-08 

25 mm dome I.fl. 
VIFA D25TG-55-06 
100 Watt peak 
70WattRMS 
91 dB 
35-20,000 Hz 
2200 Hz 

48 Hz 
8ohms 
42 litres 
64x29x32cm 
15 kgs (approx) 
VIFA SA·100 

$629.00 pair 
$799.00 pair 
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ETl·1534 
Speedometer Module 

Build a cheap, easy to implement speedo that can be used on 
boats, cars or bikes, or to measure engine speed, wind 

speed, or a hundred and one other applications. 

James Twomey 

The ETI 1534 mounted on• 81ceteboerd. The 118MOr la fitted to the wheel. 
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MAN HAS ALWAYS been fascinated by 
speed. Unfortunately not all modes of 
transport come with the facility to mea
sure it. Sometimes it's too difficult or ex
pensive. Sometimes its just not possible to 
get it installed. With this in mind we de
signed a speedometer which can be 
adapted to as many applications as inge
nuity or imagination will allow. 

An important feature in a speed mea
suring device is the ability to measure 
speed without affecting it. Direct drive 
bicycle speedometers, which measure the 
current flowing from a small dynamo, 
never caught on because of the extra ef
fort required to drive them. The ETI-1534 
measures speed using magnetism, and 
causes an imperceptable increase in the 
resistance of the shaft. It uses an LCD dis
play and is battery powered. It is versatile 
enough to be customised to almost any 
use. It can be powered from any voltage 
between 7.5 and 15 V. The leading zero's 
of the 411.z digit display can be displayed or 
blanked. A decimal point can even be in
sulated. 

This months article concentrates. the 
workings of the ETl-1534. Next month's 
issue will give construction details, how to 
customise the ETI-1534 and details on 
building projects such as a skateboard 
speedo or a boat speedo. We are open to 
suggestions for any other applications you 
might have. 

Operation 
The ETI-1534 operates as follows. A mag
net is mounted on a moving part of the 
vehicle. This could be a wheel or a propel
ler, or any other device where the rota
tional speed is linearly dependant on the 
speed you wish to measure. A magnetic 
sensing or "Hall Effect" device is 
mounted on a fixed part of the vehicle in 



such a way that it will interact with the 
magnet once per rotation. The hall effect 
device then gives a voltage signal for each 
revolution of the moving part. 

The physical relationship between the 
hall effect device and the magnet is quite 
critical. The hall effect switch needs to be 
brought to within 1 to Smm of the mag
net; and virtually at right angles to it, for 
decent switching. Although this means 
that you need to consider the mechanical 
problems of mounting with some care, the 
switch is actually made quite immune to 
false triggering. You will not seem to ac
celerate everytime you go under a power 
line! 

This signal is conditioned and fed into a 
counter. The counter value is an indica
tion of the number of revolutions of the 
rotating part and thus of the distance tra
velled. To turn distance into speed, it is 
merely neccessary to divide by time. So by 
.adding a timebase circuit the speed is 
measured. Inside the box, with the boards titted to show the module plugged Into the board. 

I 1 BP 

11. DIGIT 

CARRY 
LZB l/P 

LZB OIP 

INHIBIT 
RESET 
STORE 

osc 
roJNT 
INPUT 

+5V OUTPUT 

REG ISO 

7.5-15V 
INPUT 

GND 

K 
- J 

H 

-G 
-F 

-D 
-c 

A 
E .. 

R11 i2t< 

C7 tn 

2 --
_1 -

B 

G4 I>< 
F4 12S 

IC1 E4 24 

7224 °' 2' 
27 ABS C4 22 
2• CARRI' 84 21 .. 

lZB IN A4 120 

lO LZB CM.JT F3 19 
31 

INHIBIT GJ 1R 

JJ RESET EJ 17 

34 SlORE 03 1fi 

36 osc CJ 15 
32 COUNT 83 14 

A3 11 

F2 12 
>.Rt2 G2 11 • :>tM E2 10 ZD1 

SV1 
02

19 

:E GNO C2 
8 

82 
7 

A2 G 

F1 4 

G1 
3 

E1 2 

01 
4D 

C1 
39 

B1 '" 

A1 
37 

v. BP 
1 r 

01 l~i.yt.O 

1-----=- R9 
• 1M l/P DIP 

IC2 ?Bl.OS •:R10 
"'>100K 

:= cs ~t ~ 220n 10n 
37 

I 
OV 

3 

36 
37 

s 4~ DIGIT 
6 LCD 
7 --19..o 
34 DSP1 -.i.o 
3S 4 

8 

31 8 
1_ 

32 12 6 

9 16 s-
10 R~~~ 

R7 R8> ,, 
1M ) 

• > •• 
• •• 29 1M 1M

4 

JJ 

26 2 

27 28 

13 33 
14 38 

1S 39 

24 

2S 40 

22 
23 1 

17 

18 

19 

20 

21 

TBP 
.......1-0 

' 

Diagram of the Lascar LCD counter module. Connecting pin 4 to either 5, 6, 7 or 8 positions 
the decimal point. 

NC 

NC 

OP1_ 9999 

DP19.999 

CP199.99 

DP1999.9 

BP 

OP COM 

Our system is totally flexible in the 
sense that because you have compete con
trol over the timebase, you can choose to 
measure in whatever units you wish. All 
you need to do is change the length of 
time over which the count occurs. 

The Hall Effect 
A hall effect device is simply a transducer 
that converts magnetic field. Intensity into 
voltage. It is possible to complete these 
projects without a full understanding of 
the hall effect, but an explanation is in
cluded for those who wish to customise 
the 1534 to their own ends. 

Figure 1 shows a piece of N-type semi
conductor with a magnetic field B acting 
on it and a current I flowing through it. 
The hall effect results from the force F, 
with which a magnetic field B acts on a 
current density J according to the vector 
product . 

F = J x B 
The force acts on the charge carriers ( elec
trons in this example) moving at a drift 
velocity v opposite to the convention cur
rent direction. The mobile carriers are 
pushed towards the back. As a result, 
there is an excess of mobile carriers at the 
back and a depletion of mobile carriers at 
the front. As the mobile carriers in figure 
1 are electrons, the back of the semicon-
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/. 
The Hall effect. An N-type semiconductor with 
current density J In a normal magneUc field B. 
A fOrce F acts on an electron q carrying the 
current. 
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BATTERY 7.5 -15V 
+ 

Inside the Hall Effect Device. 

HALL 
EFFECT 
SWITCH 

+ 
etl 
1534 

ductor becomes negative with respect to 
the front. This gives rise to a measurable 
voltage called the "Hall Voltage" (Vh). If 
we had chosen P-type semiconductor the 
polrity of Vh would be reversed. 

When first discovered by EH Hall in the 
1870s, it was believed that the hall effect 
had no practical value because the hall 
voltages in metals are small. It come into 
its own with the advent of semiconductors 
which have high drift velocities and can 
produce hall voltages of the order of milli
volts with moderate currents. 

The hall effect is packaged in an inte
grated circuit with an amplifier, hystersis 
and drive transistor all on one device. This 
makes it easy to interface to the counter 
module. To implement a practical switch
ing circuit, a simple pullup resistor is 
needed. 

From an operational point of view, the 
device is simplicity itself. The output tran
sistor in the device is normally off. When 
the magnetic field perpendicular to the 
surface of the semiconductor exceeds the 
threshold or operate point the output tran
sistor turns on. A special hysteresis circuit 
prevents it from turning back off again so 
that a fast switching action, without 
bounce, occurs. 
The Counter Module 
The heart of the project is the Lascar 
C7224 LCD module sold in Australia by 
Jaycar. This module consists of a voltage 
regulator, counter IC and an LCD display. 
It is not neccessary to use the module. If 



·--------------· : JOIN THE I 
I WIRELESS : 
I I 

I INSTITUTE OF I 
: AUSTRALIA I 

I 
I 

The Wireless Institute of Australia I 
(W.l.A) represents radio amateurs in I 
local and international matters and I 
provides assistance, education and I 
many other services. As a member I 
you will receive: I 

• AMATEUR RADIO the monthly 
magazine of the WIA. 

• News of DX, propagation, clubs, 
satellites, etc. 

OTHER SERVICES INCLUDE: 

• A world-wide QSL service 

: • Weekly news and information 
I broadcasts 

I • Books and publications sales 
I 
I • Classes for students for the Novice, 
I Limited and Full Call Certificates 

I • Lessons by correspondence 
I 
I • Participation in contests, seminars 
I and field days ·· 

I • Sole representation for amateurs at 
I government level 

I Learn more about the W.l.A. and 

I AMATEUR RADIO 

I I Forward this coupon, or write to: 

IW.l.A. 
IRO.BOX300 
I CAULFIELD SOUJH 
I VICTORIA 3162 
I Registered Address: 31105 Hawthorn Road, Caulfield 

I North : 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I -
I 

I Please send a WIA membership form to: I 
INAME ···········································I : ····················································: 
I I 
1Address ........................................ I 
I .................................................... I 
I I 1 ····················································I 
1 ····················································I 
I .................. Postcode................... I 
I BKP.66/129A I 

·--------------~ READER INFO No. 37 
ETI July 1988 - 103 







Dual Serial 
Port Br Printer 

Port Kit. 
IBM® A.T. compatible 

S 9 9 Plus 20% Tax 
(includes $6.50 P+H) 

106 

As featured in 
Electronics Australia May '88. 

• Sockets for all IC's 
• includes all hardware 

for second serial port 
SERIAL PORT 
FORMATS 
• 25 pin 'D' format 
• 9 pin 'D' format 
PRINTER PORT 
• standard IBM® printer port. 
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Inside the box with the LCD In situ. Note that the battery Is mounted externally. 

you can get hold of the 7224, an LCD 
module and the 780S you can implement 
the circuit quite easily. However, we used 
the module since it enabled us to get the 
circuit up and running quickly. It is simply 
plugged onto the circuit board via a pc 
boad socket. Should you decide to build 
The ETI-1S34 and use it for more than 
one application the Lascar module can be 
plugged in and out of each one necessitat
ing the purchase of only one module. 

The Lascar module has a fairly straight
forward circuit (Fig 3). A 78LOS voltage 
regulator regulates the input supply volt
age to +SY. This +SY is used in the mod-

ETl· 1534 Parts list 
Resistors (all 114 wait) 
R11k 
A268k 
R3 5k6 
A4 Sk6 
AS, R6, R7, RB, R9, R12 1M* 
R10100k' 
A11 22k' 
RV1 68k trim 
Capacitors 
C1 33u 
C210n 
C382n 
C482n 
CS 220n' 
C610n' 
Semiconductors 
IC1 7224' 
IC2 7805* 
IC3 Hall effect switch 
IC45S5timer 
IC5 4528 dual monostable 
01 BC237' 
01 1N4148* 
ZD1 SV1 zener• 
'These items are included on the Lascar 
counter module available from Jaycar. 

ule as well as by any external devices. 
Input signals are protected by a S .1 Y 
zener. The remaining semiconductors are 
an NPN transistor and a counter IC which 
also drives the LCD display. The pin-out 
functions are as follows (Fig 4). 
A OSC Access to the backplane oscillator, 
not of interest. 
B GND Ground 
C STORE If this is at + Y the display is 
frozen (the counter continues to count). If 
it is at OY the counter value is displayed. 
D RESET Resets the counter to zero. 
E COUNT The counter is incremented on 
negative going transitions here. 
F INHIBIT Taken to OY to inhibit the 
counter. Not of interest. 
G LZB o/p Used when cascading mod
ules. Not of interest. 
H LZB i/p Held at + Y to blank the lead
ing zeros, OY to display them. 
J CARRY Used in a multiple module sys
tem. 
K 1/2 DIGIT Not of interest. 
1 7.S - lS power. 
2 +SY Used to power external circuitry. 
3 BP Not of interest. 
4 DP COM This pin is used to drive the 
decimal point in any or all of the following 
positions. DP COM is linked to the appro
priate pin to give a decimal point in the 
appropriate position. 
S DP 1999.9 
6 DP 199.99 
7 DP 19.999 
8 DP 1.9999 
9 No connection 
10 No connection 

Next month we will detail the mechani
cal problems involved in a number of spe
cific applications of the 1S14. e 



DON'T SWITCH ON YOUR 
SCANNER WITHOUT IT! 

THE AUSTRALIAN 
VHF/UHF FREQUENCY REGISTER 

... BY STATE 
Compiled from the Department of Communications 
AMFAR listing, this unique register cover frequencies 
from 42.500 to 519.925MHz. This exhaustive listing is 
made on a State by State basis. If you awn a scanner this 
gives you instant information about the frequency you 
are on. 

The sturdy ring-bound volume has over 200 pages of 
vital scanning information. Please specify State when 
ordering. 

Full price $26.50 plus $5.50 P&P 
All States version $100.00 plus $5.50 P&P 

Also available: the Australian H.F. Frequency Register 
$39.00 plus $5.50 P&P 

~·#" 
~C!~!fUNICATIO~ 

28 Parkes Street, Parramatta 2150 
or phone (02) 633 4333 for same day 

delivery. We accept Bankcard, VISA, 
MasterCard. Mail orders our specialty. 
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TURN YOUR 
SURPLUS STOCK 

INTO CASH!! 
Jaycar will purchase your 

surplus stocks 
of components and 
equipment. We are 

continually on the lookout for 
sources of prime 

quality merchandise. 
CALL GARY 

JOHNSTON OR 
BRUCE ROUTLEY 

NOW ON 
(02) 747 2022 

Win 
the"Relay_s11race 

withP&B 

To stay competitive in the 
electronics business 

today you need quality you can rely on, 
value for money, a broad range to choose from and 
excellent service ... all essential elements of 

Potter & Brumfields' world champion team of Relays. 
Meet the individual team members: 

• Power Relays/Contactors 
• PC Board Relays 
• High Performance Relays 
• Reed Relays 
• General Purpose Relays 

Developed and trained to perfection. Contact 
us for detailed information on your specific Relay interest. 

SYDNEY 439 2200 MELBOURNE 542 3260 
I TECNICO ELECTRONICS 

For electronic components & instrumentation. 
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* Flat Packaged, low power EL Display 
LJ 640U26. Featuring 640 x 200 dot. 

* Dot Matrix LCD, 40 characters x 2 lines. 

theUN740 

Positive or negative transflective display. 
LM 402X01. With built in backlight. 
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Next 
Month 
• ETI-1418 

Build a high 
quality 
recording 
studio mixer 

• Louis Challis 
• reviews 

Britain's 
Tannoy Eclipse 
speakers 

• The future of 
Woomera 
Rocket Range 

PRODUCT 
SAFETY RECALL 

DICK SMITH 
ELECTRONICS PTY. LTD. 

NOTICE TO 
CUSTOMERS 

BEAT TRIGGERED 
STROBE KITS 

Cat No. K-3153 

sold in component 
form for customer 
construction 

have been sold in all states and may, if 
proper safety procedures are ignored, 
constitute a serious risk when 
constructed, as the power switch 
supplied with some kits is 
incompatible with the wiring diagram. 

Customers are asked to return this 
product, whether or not assembled, as 
a matter of urgency to the nearest Dick 
Smith Electronics store for immediate 
attention to the problem. 

We apologise for any inconvenience 
caused. Further enquiries may be 
made by contacting Rex Callaghan, 
Technical Service Division (02) 888 
3200 or your nearest Dick Smith store. 

Flexeprom 
Programming versatility at 

a competitive price. 

+ Able to program just about any 
CMOS/NMOS EPROM, EEPROM, 
MPUS and TTL PROMS. 

+ Powerful easy to use host 
software provided - includes 
screen based editor. 

+ Intelligent and normal 
programming. 

ALL AUSTRALIAN 
+ Designed and manufactured by 

(03) 714 8269. P.O. Box 105 
Hurstbridge 3099 FAX: (03) 714-8554 

READER INFO No. 43 

UV PROCESSING 
EQUIPMENT 

KALEX LIGHT BOX 
• Autoreset Timer 
• 2 Level Exposure 
• Timing Light 
• Instant Light Up 
• Safety Micro Switch 
• Exposure to 22in x 11 in 

$650.00 
PCB PROCESSING 
KALEX ETCH TANK 

• Two Compartment 
•Heater 
• Recirculation 

(by Magnetic Pump) 
• Two Level Rack • Lid 

$650.00 
3M Scotchal Photosensitive 

Riston 3400 PCB Material 
All prices plus sales tax if ;~P;:~~: Ave • 

East Ivanhoe 3079 
(03) 497 3422 

497 3034 
Fax (03) 314 7400 

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS 
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TEXAS 
INSTRUMENTS 

TECHNOLOGY AWARD UPDATE 

During 1987 Texas Instruments spon
sored various final year electrical engi
neering projects in the fields of Digital 
Signal Processing, Local Area Networks, 
and Parallel Processing. 

Digital Signal Processing (DSP) tech
niques can now be applied to a wide vari
ety of telecommunications tasks. In this 
update a method using DSP for speech 
scrambling is discussed. 

Student: Tom Henry. 
Supervisor: Alan Bradley - Royal Mel

bourne Institute of Technology. 

PRINCIPLE OF OPERATION 
A Time Domain Medium Security 

Voice Scrambler was constructed and test
ed. The results have been tested for both 
security and voice quality. The security of 
the current system ranked highly when 
tested against various methods designed to 
infiltrate the speech message. Further im
provements on voice quality can be made 
by increasing the bandwidth and sampling 
rate. 

The time domain scrambling used in the 
system works by dividing the input signal 
into segments. These segments are stored 
in the scrambler and then passed to the 
output, but in a permutated order. The 
order in which they are output is deter
mined by a scrambling table. This scram
bled signal is passed via a voice channel to 
the receiver where the same process oc
curs, except the permutation table decodes 
the speech. 

An example of an original signal and its 
scrambled version is shown in the figure 
below. 

Clearly synchronisation is a key factor 
in a time domain scrambling system where 
the receiver has to identify block bound-

1 aries and to reconstruct the speech wave
form, as well as achieve phase synchroni
sation between the transmitter and the re
ceiver sampling clocks. These have tradi
tionally been a major stumbling block that 
has restricted the development of time do-

ORIGINAL SIGNAL 

t=O t=8 
(a) 

main scramblers. Digital Signal Processors 
such as the TMS320 family can efficiently 
carry out block storage, permutation, and 
synchronisation procedures thus allowing 
the construction of low cost, yet efficient 
speech scrambling systems. 

PARALLEL LISTENING 
Before tests can begin to be carried out 

on a security sytem, it is essential to deter
mine if it can be easily infiltrated. This 
technique involves summing the total 
number of segments within a block where 
the first sample of every segment is added 
together and used as the new first sample 
of every segment. This is repeated for 

t=8 

SCRAMBLED SIGNAL 
IDISCONTUNUITIES I 

I I I I I I 

I~ I I UI: I I L/1 I I I I 

IU I VI 
I I I I I I I 

t=l 6 
(b) 

every other sample so that a sum of all the 
segments is produced and used as every 
segment. The resulting waveform should 
contain a reproduction of the original plus 
a fair amount of noise. The parallel listen
ing test was carried out on a Rectangular 
Window Scrambler inplementation. To 
test its performance a series of four-digit 
numbers were played through the scram
bler, and a listener had to write down 
what he believed he heard. From this a 
percentage of intelligibility could be ob
tained. The parallel listening signal was 
less intelligible than the already scrambled 
signal. The result of this test was zero in
telligibility for parallel listening. 

TEXAS INSTRUMENTS AUSTRALIA 
SEMICONDUCTOR GROUP 

Phone (02) 887-1122 
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DREGS 

Buck(ing) The Numbers 
In a world fast becoming reliant on calcu
lators, seemingly simple mathematical 
problems can become quite confusing -
even with the help of your pocket brain. 

ETI offers no prizes but asks you to 
consider the following: 

Three imbibers (yes, they were staff) 
spent far too long in the bar and managed 
to quaff thirty bucks worth of amber. 

On settling, each of them threw in $10, 
being notoriously lousy tippers to the dis
may of the barman. 

The same barman, being an honest 
type, discovered an error and adjusted the 
bill to $25. 

"Fair enough," decides the trio, 'Give 
us back a dollar each and keep the re
maining two bucks for yourself!" - sud
den generosity doubtless due to .05 plus! 

Thus having each received a one dollar 
refund on the proffered $10 they each 
contributed $9 plus $2 to the barman. 

Ok: 3 x 9 = 27 plus 2 to the barman 
makes a total of $29 ... where's the re
maining dollar? See if you Casio can help 
you now! 

Timely Suggestion 
Y <;mrs truly takes great pride in being em
ployed at ETI even though he has neither 
the time nor the ante to spend long hours 
in the local. 

He's even more proud to be surrounded 
by a world of technology and the experts 
that write its material but he can't help 
wondering why none of the clocks in the 

office manages to show the correct time. 
Perhaps if they were digital our boys 

would know how to deal with them. 
Reminds this writer of a yarn in the· 

early days of computers and their logic 
when someone enquired of a computer 
which of two time pieces he should buy -
one had stopped completely while the 
other lost some 5 minutes every day 

The answer came back smartly: Pur
chase the one that has stopped completely 
for it will show the correct time twice in 
the one day while the other one will only 
show the correct time every goodness
knows-how-many days. 

Stands Corrected 
In the early days of computerisation many 
and varied stories on the infinite "wis
dom" of the computer did the rounds. 

Those that knew better supplied us with 
anecdotes to be laughed at and ominous 
warnings of a big-brother type office ma
chine running our lives. 

Some actually believed that the com
puter had a brain of it's own and would 
supply us with all types of answers hith
erto unheard of. 

The following among them: -
"This computer can answer any ques

tion," boasted the proud owner. 
"Ok, ask it where my father is now," 

suggested the sceptic. 
Question duly fed in with the resultant 

reply: "Your father is teeing off on the 
6th hole at the Meadowlands golf course" 

"Nonsense," exclaims Mr Sceptic," My 

father has been dead for 4 years!" 
Computer owner demands more info for 

his Pride & Joy toy. 
"My father, Gordon Charles Chips, died 

4 years ago, where is he now?" is the next 
question. 

Came the smart answer: "Correct. The 
man who married your mother, Gordon 
Charles Chips died Jan 22, 1984. 

Your father, meantime, got a 2 under
par, on the 6th at Meadowlands golf 
course! 

Sizing Up! 
This writer would also like to see some 
form of standardising being applied to the 
clothing industry. 

Seems that we still do not have our gar
ment sizes nutted out. 

How many of us have bought a shirt or 
pants after first checking the size in the 
one we are wearing only to discover that 
the identically-sized newly purchased item 
doesn't fit at all. 

Worse still - knowing your wife, sweet
heart or whatever is a size 12 (again hav
ing checked the tags) you buy her the 
blouse she hinted at only to discover that 
it's too small. 

The mere suggestion that perhaps she's 
a size 14 doesn't exactly make for a nice 
evening and is sure to take the shine off 
the whole idea of buying her a present. 

Surely, by now someone can calculate 
garment sizes to a more accurate mini
mum/maximum to each size? e 
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A comprehensive range of Japanese transistors and !C's to suit 
television, VCR and audio products. 
Brands stocked include SANYO, HITACHI, TOSHIBA, NEC, 
MATSUSHITA, SANKEN RHOM, etc. 
We are catering for the repair industry. 
Phone for a comprehensive stock list. 

TRADE AND WHOLESALE 
ENQUIRIES 
Phone or send your business details to: 
WES Components, 
P.O. Box 451, 
Ashfield 2131. 
PH: 797 9866 FAX: 799 7051 
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RETAIL ENQUIRIES A 
Wagner Electronics, n 
305 Liverpool Rd, WAGNER 
Ashfield 2131. v-v 
PH: 7989233 ..... 


