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The Ultimate Performance.

The new Special
Performance Series
Components from Pioneer:

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

A70 Amplifier. 120 watts per channel. Dynamic Power
Non-Switching Amplifier, featuring DC - Servo high-gain
phono equalizer, Line Straight switch and L.E.D. peak
power indicators.

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

Check switch. ——— e e e e e ——— W
CT-90R Cassette Deck. Three head auto reverse record [ fthere's anything more you'd like .y
and play cassette deck, featuring Pioneer's own Ribbon | toknow about Pioneer'samazing
Sendust heads and the computer aided convenience of Performance Series Components,piease mail
Music Search, Blank Search, Index Scan, Blank Skip and | this coupon to 'Performance Components
Reverse, Music Repeat and Real Time Counter; auto B.L.E. | Brochure', Pioneer Electronics Australia Pty. Ltd
PLS70 Turntable. A fully automatic DirectDrive | PO.Box 295 Mordialioc, 3195 e |
Turntable, featuring Quartz-PLL coreless DC - Servo Hall i ! : E
Motor with Stable Hanging Rotor, iow mass straight |
PG. tone arm with Dynamic Resonance Absorber, ' Name ............................................................... '
and automatic operations of record detection/selection I
and repeat. T R I
$G-540 Graphic Equallzer. Seven band graphic equalizer, |
featuring L.E.D. - lit slide controls, equalizer i

recording and tape monitor switch.

[7, I
-t .
[V S
(L |
o

....................... Postcode .........ccceceeeeee. |
® | raiike toknow more about Pioneer's |
p l 0 N .- m L Performance Series Components. PI0 0293}
L Product specifications subject to change without notlce._ o
Leads the world in sound.

Pioneer Electronics Australia Pty. Ltd. (iIncorp. in Victoria), 178484 Boundary Rd., Braeside 3195. Telephone: (03) 580 9911. Branches in ati States.
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AFTER STOCKTAKE SALE — BE QUICK AND YOU WILL REAP THE BARGAINS

‘THE PRINTER PEOPLE’ SPECIALS

NEW CP-80 PRINTER
SPECIFICATIONS

Functional Specifications

Printing method — Serial impact dot matrix

Printing format — Alpha-numeric — 7 x 8 in 8 x 9 dot
matrix field. Semi-graphic (character graphic) — 7 x 8
dot matrix. Bit image graph Vertical 8 dols paralial
horizontal. 640 dols serial/line

Character size — 2.1mm (0.083")-W x 2.4mm (0.09"}-H/7 x

8 dot matrix
Character set — 228 ASCII characters; Normal and italic
alpha-numeric lonts nbols and semi-grapmics
Printing speed — 80 C 640 dots/line per second

unq_! me — Approximately 200 msec at 4.23mm
3(

{
Printing direction — Normal al. log
seeking. Superscript and brt image graphics
__Unidirectional, left to.right
Dot %’ur"‘“ 2NS Normal 540 dots/190.5
5 izontal. Compress har
dc )0 (7 0
m (1/
le 1 ema 3.35m
No 5ize 30 cc
mns. ( ressed p ]
Compressed/double widtr colu
The aboves can be mixed in a line
Paper leed — Adjustable sprocket teed and Inction leed
Paper type — Fanlold. Single sheet. Thickness
25mm (0.017). Paper width — 101 6mm
(4") to 254mm (10")
Number of copies iginal
thickness paper
Mechanical Specifications
Ribbon — Cariridge ribbon (exclusive use). black
MT hon I int £
Print head life — Ap Ihe aracters
(replaceable)
K] 4 8 -\ 6") ¢

)-H incl. sprocket cover.

Parallel CP80 $495 plus tax  Serial CP80 $595 plus tox

49
omm (49

MPI DISC DRIVES
to suit Tandy & System 80 computers)

with Box & Power supplies

| DRIVE 2 DRIVES

B 51 $265 + tax $525 + 1ax
B 52 $395 + tax $625 + tax
B 91 $470 + tax POA.
B 92 $560 + tax P.OA.

STAR PRINTER

SPECIFICATIONS

Printing system — [mpact dot mairix

Interfuce — Centronics standardized paraliel interface (TTL
level) built in printer

Matrix — Characier mode: 9 x 7 matrix. Graphic mode
6 x 6 matrix

Printing direction — Character mode: Bi-directional printing
with logical secking function. Graphic mode: Uni
directional printing from left 10 right

Number of characters per line — 131 (UY/4K/66 for
doubhle-widih characters)

Printing speed — 80 characien/sec

Character set — JIS 160 codes/ASCI1 96 codes + Inter
national character codes 64 graphics paticranis

Chgracier sizc — 2.0 (W) x 2.6 (H) in mm In case of $0
columns/line

Characier space — 2.54mm (1/10 inch) In case of RO
columny/line

Line space — 1/6, 1/8 or 1/12 inch

Paper feed system — Friction type: Friction feed. Tractor
type: Variable sprocket feed or friction feed

Line feed spee 5 lines/sec at 1/8 spacing.
sec at |/8 inch spacing

Bufler capacity — 2K bytes

Other important funciions — Form feed. Diagnostic printing,
No-paper detection, Buzzer

$495 plus tax Serial $595 plus tax

DISCOUNT DISKETTES
WELL KNOWN BRAND
12 MONTH WARRANTY
(CONTROL DATA)
5% SOFT SECTORED
—S—Side Double Density
—D-Side Double Density
8" SOFT SECTORED

—S—Sided Single Density $32.00/10
—D—Sided Double Density  $49.00/10

ALL PRICES PLUS 20%
SALES TAX

$30.00/10
$47.50/10

CHECK THE PRICES THIS MONTH ONLY
THE MITSUBISHI RANGE OF DISK DRIVES

M2896-63

Slimline 8" Disk Drive, Double Sided, Double Density, No AC Power Required, 3ms
track to track, 1.6 mbytes unformatted, 77 track/side, 109 bit soft error rate.

$515 + wx
m2894

Box & Power Supply to Suit $93 + tax
S or more $450 + tax

Standard size 8" drive, Double Sided, Double Density, 3ms track to track access, 1.6
mbytes unformatted, 77 track/side, 108 bit soft error rate.

$515 + tax
M4854

Box & Power Supply 95 + tax

Stimline 5% " disk drive, Double Sided, Double Density, 96 track/inch, 9621 bits/inch,
1.6 mbytes unformatted, 3ms track to track access, 77 track/side.

$395 + 1ax
M4853

Box & Power Supply $S65 + tax

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

$375 + tax

Box & Power Supply S65 + tax

ALL VERBATIM DISCS 20% OFF
LISTED PRICE THIS MONTH

VERBATIM DISCS Per Box
S5 YEAR DATALIFE GUARANTEE of 10
MDS Side ity 44.00
MD526-10 SSDD 10 Sectors 40 Tracks 45.00
MD525-16  SSDD 16 Sectors 40 Tracks 4510
MC » Sic D¢ sity 47 50
s 49 50
MD550 DSDD 16 Sectors 40 Tracks 4950
MD65701  SSDD Soft Sect 80 Tracks 49.50
MD5 0 SSDD 10 Sectors 80 Tracks §7.00
MO5 16  SSDD 16 Sectors 80 Tracks £7.00
MD5570 DSDD Soft S 59.00
A C 59 .00
8" VERBATIM
FD32:1000 Single Sic ] 45 00
f 3 ensit 54 .00
FDJ2-9¢ 550D Criticat: 51.00
f 4 Single Side g 18Ity 45.00
f ngle Side ensity 51.00
f Sid Sir nsity 59.00
FD104015 Doublie Sided, Single Density §9.00
FD104026 Double Sided. Single Density 59.00
FF32.2000 SD FLIPPY FLOPPY 62.00
FF34.2000 SD FLIPPY FLOPPY 62.00
DD324000 Double Sided, Double Density 54.00
DD344001 Double Sided, Doubie Density 49.00
DD344008 Double Sided, Doubte Density 51.00
DD34 4015 Doubie Sided, Doubie Density 53.00
DD34 4026 Double Sidged, Doubte Density 55.00
ALL PRICES PLUS 20% SALES TAX
WE WILL NOT BE BEATEN ON DISC PRI(ES

CPM SYSTEMS 20
Twin 8" \‘/'5(,3\f\?5](C
4MHz Double Density

Big Board (2) $2950.00 + tax
Twin 57 Drives

4MHz Double Density

Big Board (2) $1950.00 + tax

HARD DISC DRIVES
ARE HERE!

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

BIG BOARD (1) NEWS

Double Density add on.
$195 + tax (incl. Software &
Hardware)

Hard Disc Interface $195 + tax

PROWRITER PRINTERS
Tax Exempt Tax Pai

Nsop S778 S89S

NS HOS S990 SIHY
1330 SI025
15308 SI2s
I-10p SE700
1108 MEA)

TERMINALS
Come in and sce them working
—_ "v
6—24 S
24—=99 $750 i
14 + SO + ax

RITRONICS WHOLESALE PTY LTD

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

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

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

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

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

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

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

The next 12-24 months will tell.

Roger Harrison
Editor

boger K

FET COOKBOOK

Another 32-page cookbook chock full
of data and circuits on VFETs,
MOSFETs, JFETs and BiMOS and
BIiFET op-amps. Not to be missed!

VIDEO DISTRIBUTION
AMPLIFIER

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

20 MHz HANDHELD

DIGITAL FREQUENCY METER
This project features a 4Y»-digit liquid
crystal display and is completely port-
able as it's battery powered. It counts
to 20 MHz in four ranges — 2 kHz,
20 khz, 2 MHz and 20 MHz — and
features the Intersii ICM7224IPL
CMOS counter chip.

SIX COMPACT DISC
PLAYERS REVIEWED A

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

NEXT MONTH

RADIO FACSIMILE TO

COMPUTER DECODER
4l Print weather maps on your computer

using our 'Picture Plucker' decoder
project. This simple project, similar to
our popular Radicteletype to compu-
ter decoder, connects between the
audio output of a shortwave receiver
and the 8-bit port of a Microbee or
other computer.

SERVICES

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

materlal

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

CONTRIBUTIONS: The publisher accepts no responsibility
for unsolicited manuscripts, illustrations or photographic

ETI August 1983 ~ §




ALTRONICS © ALTRONICS e ALTRONICS o I’ * INICS

Phone us your order today -
We will deliver to you tomorrow!-
Try us - Phone Order Hotline (09) 328 1599

* Al Capital Citles and Suburbs — Country areas allow extra 24 hours. Offer applies to Aitronics JET SERVICE.

® ALTRONICS o

INCREDIBLE
VALUE

BULK
PACKS

ALL COMPUTER
SELECTED

SUPER PRICE

$5 each

.. 25W Reslstor Pack

o

CERAMIC PACK 50V
Av. contents 1
R3520. ELECTROLYTIC PK PCB TYPE

Av. contents 4

ATTN: FND 500 USERS
THE FND 560 IS HERE

This Brilaint Kigh intensity

version of the ever popular

FND 500 (pin for pin com-

patible) Is now avaiiabie from

us at the same jow price.
Exclusive to Altronics
Quality Falrchiio brangd.
TWICE THE BRIGHTNESS OF
AN FND 500.

Normally $3.95

nowonyy  $1.95 ea.

NEW PRODUCT

10 SEG. RED

UK MADE, GOLD PLATED

D RANGE CONNECTORS
SAVE 25% ON BULK QUANTITIES!

— T T —

P 0880 DB9 Male 9 Pin
P0881DB9 Female 9PIn
P 0885 DBS Backshell
P 0890 DB1S Male 15 Pin
P 0891 DB1S Femaie 1SPIn
P 0895 DB15 Backshell
P 0900 DB2S Male 25 Pin
P 0901 DB2S Femaie 25 Pin
P 0905 D82S Backsheil

BAR GRAPH MODULE

IMPORT SCOOP

PROFESSIONAL QUALITY

SOLDER SUCKERS

Not to be compared with inferior
Hobby types”. Saves countiess
hours in fault finding and
repair of complex PCB's.
SINGLE HANDED OPERATION
SELF CLEANING PLUNGER
LONG LIFE TEFLON TiP
DOUBLE DIAPHRAGM
N DUAL O-RING SEAL
Ang o 225mm x 20mmid)
If you SOmm STROKE
orger this POWERFUL
month ASK FOR SUCTION
A FREE REPLACEMENT
TIP CAT. T1241
YOU MUST ASKit

T1240..0nly $11.95
T1241.Replac. tip. $1.95

> e
254

20180 $2.50 10ups2.20ea.

LIMIT OF 20 PER CUSTOMER
UNTIL MORE STOCKS ARRIVE

IC SOCKETS
DIL

LOW
PROFILE

P0550 8Pin
P 0560 14 Pin
P 0565 16 Pin
P 0567 18 Pin
P 0568 20 Pin
P057024 Pin
P0S7S a0 PIn
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ALTRONICS o

NON-CORROSIVE
NICKEL ALLOY CONTACTS
RELIABLE FOR
50,000 INSERTIONS
T

There's a limit to just how
many times you can resolder
components while proto-
typing befdre you either de-
stroy the component or lift a
track from the vero.

These solderless breadboards
enable circuits to be literally
thrown together in an inst-
ant, yet all components re-

main reusable.

A necessity in all research
laboratories to save on expen-
sive development costs.

Standard 0.1 inch spacings.
Accepts all LSI'S, semis,
transistors, diodes, leds
and passives.

22-30 gauge solid hook up
wire for interconnections.
Boards are "Keyed’ to

enable easy expansion. P1012 ..

400 + 1280 HOLES

ACCEPTS UP TO 16
X 16 pin D.I.L. IC'S

SCREW
TERMINALS FOR
PS CONNECTIONS

500 + 1920 HOLES
ACCEPTS UP TO 24 x 16 pin
D.LL.ICS

METAL BACKING PLATE FOR
SHIELDING OF SENSITIVE

CIRCUITRY
$26 .$38

P1015..

® ALTRONICS o

BANKCARD JETSERVICE DELIVERY NEXT DAY e ALTRONICS

ALTRONICS o

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

HORN SPEAKERS

BOTH MODELS FULLY

NEW 20 WATT "
Q
2
WEATHER PROOF o
+ S
5
q
°

NOW IN USE WITH
THE WEST AUSTRALIAN EDUCATION DEPT AND PWD
30 WATT WITH LINE TRANSFORMER

Muitl inbulit lin ansformer allows taps
The AS-20 Is a rugged, reliable general pur- Balanced Low Z mic Input 330'53%\%. 66?)/1§W, 1%00t;10W?200015W‘ Un|ver5%|

pose public address amplifier. Designed and unbalanced Low Z mic Input swivel mounting bracket supplied.

manufactured in Australia this amp Is suit- mgh"}‘;\“"g '”"rfm" ‘%U‘es program music

able for use by schools, sporting clubs, func- 6 O OUTHUS 4 AUX Treble and Bass controls

tion centres and In professional instaliations 100V Balanced line output 4 or more

(paging systems, background music). ;gu r2to \‘Nat}ts Img Intot %"MS 15 WATT WITH LINE TRANSFORMER

INPUT CONNECTORS MIC .5 pin DIN QrCinct loRMRID action Muititap Inbulit line transformer allows 2 taps
AUX_ . .RCA Las7 thap! 1P DEReETNR 660/15W, 1K/10W, 2K/5wW, 4K/2.5W. Mounting

bracket ctears fine T X allowihg rear wail mounting.

WHY PAY OVER $200.00 FOR AN INFERIOR UNIT? C2030.

A2000....... Amazing Low Price $149.00

7 BAND GRAPHIC EQUALIZER

Hi Fidelity sound reprogduction is difficuit to achieve in the
acoustic environment known as the car, mechanical and sow + sow
road nolse combined with large expanses of ?Iass and hol- STEREO

low panels don't provide for the ideal sound. This powerful 2 ; ANY
30W + 30W stereo equalizer enables electronic accoustic 7 Y P \
compensation of both resonances and deficlencles In _ - \/, J \
quallty. The sheer power overcomes ali noise problems. &8
FeaFturets I.efadpower Ingicator « Seven frequency bands ; v [
« Front-rear fader. $R0FR A ]

dutbut Power 30W + 30W el Rondo Graphic Equalizer Amplier

r~
Distortion at 1 kHz 0.5% Max. ) -
Frequency Response 35 HZ — 25 kH2Z ' r
Tone Control 7 control 60 Hz, 150 H2, 400 HZ,
1 KkHz, 2.5 kHz, 6 kH2, 12 kH2 |
O -«

EXT DAY e ALTRONICS

4 2 o a a2 al

Control Range 12 0B Min. L
Crosstaik 108 Min - L
' - W=

Power Source OC1IV—16WV
Dimensions 155W x 45H x 1400
well designed circultry — easlly obtain smooth bass and
crisp top end.

Sultable for negative ground vehicles.

Co132. ... ... =
SUY THE SET 0: 2155/N
GAVE A MAg%Vw TOP SELLING MOTOROLA BOOKS
ONL :

sag.so a Gt 60H;  1SOML A00ML WG 25K BAKL u:.q;-"

IF YOU MISSED OUT LAST TIME, ORDER NOW!
LATEST EDITIONS JUST ARRIVED

MOTOROLA MASTER MOTOROLA MICROPROCESSOR DATA
MOTOROLA CMOS DATA SELECTION GUIDE ; B1120................ _$1
11.5¢

B 1105. - $ 0 8 1104 $7.95 Over 1200 pages covering all aspects of motorola’s micro 3

prehens! eterenc S microcomputer and peripheral components. A clearly written
5. o CMOS faminys The most usetul DOOK ever printed, Manual providing all the Jata necessary to design and bulid 3

covering 40XX_ 45)X CMOS family's Covers MOS IC'S listed by function. 5 A Ao b o nes
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Judge urges more communication
by scientists

Computerists should be learning to communicate with the rest of society,
according to Mr Justice Kirby, the chairman of the Australian Law Reform

Commission.

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

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

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

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

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

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

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

“In the age of reconciliation,
let the disciplines be reconciled.”

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

Pocket pagers display words

A pocket pager which displays sentences on a small LCD
screen should be available in Australia by the end of the

year.

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

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

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

Invention earns Government grant

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

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

Jobs for the boys

fast electronic signals.

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

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

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

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

Those participating receive a
transition allowance which is
equivalent to the unemployment

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

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



$10 million up for grabs

Jendell Consultants, a Sydney-based firm that
specialises in assisting companies to apply for
government grants, has revealed that the Federal
Government’s Industrial Research-and-Development
Incentive Scheme is “flush with funds and looking for

projects”’,

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

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

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

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

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

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

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

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

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

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

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

Systems battery range enlarged

Chloride’s Exide family of 6 and 12 V RELB batteries for
use in systems — either under standby duty or for heavy

cycling — has gaineda 4V,
3 Ah model.

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

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

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

For further information, con-

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

MITEC
QuD. UNI
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Microwave centre chases $200,000 contracts

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

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

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

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

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

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

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

solar power cells.

AS changes: the buck stops here

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

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

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

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

A star forms because of a local
dense area in a dust and gas cloud.
The inner regions of the knot grow
denser and denser until nuclear
burning Is triggered and a star is
born.

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

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

sponsibilities of the
quence’.

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

The large and small Magellanic
clouds are the two galaxies closest
to our own. To us they look like two
fuzzy, cloud-like patches in the
southern sky. Even though they are
regions where stars are starting to
torm, astronomers have found that

gas. The mechanisms of star forma-
tion are not completely understood.
Carbon stars are intense sources

very cool. They are fairly rare and
have reached a stage in their

evolution where they are obese
and, in order to lose some of their

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

THE INFRARED
REGION

Infrared can be thought of as
radlant heat; it Is the energy radi-
ated by cool objects.

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

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

The infrared portion of the spec-
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outer layers, put out soot! B

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

The Infrared region lies between
1.1um (1.1 microns) and 1 mm. At
the long wavelength end of this
region the detection techniques of
radio astronomy are more suitable.

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

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

‘main se- ||

they are very empty with no dust or '

of infrared radiation as they are |

rich in carbon and oxygen. They |

1 The Cone Nebula is part of an enormous cloud of
gas and dust. Within and around this cloud are many
recently formed stars.

ES o { = 3
1] EI="
gﬂ::{:c 2| cle 2 2
gmgg;gg—q—,m g = |
$EgSalsEY © 2 Wave
CREYGIERI=ER S - |
xO02c >|Eaqj22| = o 1 | Length
150
Rocket and
Satellite
35
Balloon

13

4
Mountain

Height
a.s.l. (km)




.I_.

R

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

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

4 There Is no direct access 1o the telescope during
a flight except via its control equipment. The tracking
system keeps the telescope on target and the
plane moves around it, controlled by the

Inertial Navigation System.

4 KEY
Altitudes at which astronomical
Most observations are possible
Many
Few

Hitchhiker’s guide
to the infrared

galaxy

Jennie Whyte

If Galileo had lived long enough to collaborate with Leonardo da

Vinci,

no doubt they would have

invented the airborne

observatory. However, the task was largely left to the efforts of
a United States astronomer, Gerard P. Kuiper, who pioneered
airborne observations in the 1960s, for whom the latest NASA-
run airborne observatory is named. This is the story of its recent

Australian expedition.

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

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

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

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

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

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

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

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

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

seventh planet from the sun in our solar
system.

Kuiper Airborne Observatory

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

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

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

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

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

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

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

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

2 Cutaway view of the above.

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

3
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The pioneer Infrared astronomers
detected radiation from celestial
bodies wlith a thermopile which is no
more than a number of thermo-
couple junctions unlted in one cell.

An early discovery showed that
the moon was covered, not with
rocks, but with flne powdery dust.
At the time it was a controversial
finding but it demonstrated that
infrared astronomy was a powerful
tool.

These astronomers didn't know
anything about the spectrum be-
yond 10 um. Based on the ground,
their detectors couldn't penetrate
the atmospheric layer which
effectively blocks the radiation from
penetrating to ground level. And
that's not the only problem Intro-
duced by the atmosphere; the sky
emits strongly in the infrared and is
particularly intense in the 10 um
band. So astronomers have to be
able to discriminate the radiation of
a star from that of the sky.

The first 20 um observation was
of the sun in 1942, There was a
breakthrough in 1947 when Golay

in general, any optical telescope
which relies entirely on refiecting
surfaces can be .used for Infrared
photometry. As water vapour is the
main cause of the atmosphere’s
absorptlon and thermal radiation,
telescopes at high-altitude sites in
very dry climates are usually the
best for infrared work. Cassegrain

focus is usually selected because of

its convenience.

All infrared photometry uses a
procedure known as chopping. Two
neighbouring patches of sky
(beams) are presented aiternately
to the detector and their difference
is taken electronically by synchron-
ous rectification. The frequency of
chopping between the two beams is
chosen to suit the response time of
the detector and may be anywhere
between about one and 1000 Hz.

The chopping frequency of the
telescope on board the KAQO Is
42 Hz. The chopping component is
the Cassegrain secondary mirror
which is tilted back and forth.
Introducing a wobbling secondary
into the light path has the effect of

published details of a subtie pneu- | moving the focal plane of the

Chopping Is used because it is
much easier to stably amplify an
alternating than a direct current
and considers the fact that the
response of the detector may vary it
the incident flux does not change.
Chopping also provides the necess-
ary discrimination against a bright
sky.

The portion of an infrared astron-
omer's equipment which
tached to the telescope comprises
two basic items: a photometer and
a Dewar.

The photometer contains the
chopping mechanism and the eye
pleces. it Is bolted onto the mount-
Ing plate of the telescope immedi-
ately behind the primary mirror,
and light enters directly from the
secondary.

The Dewar contains liquid hetium
which cools all the instruments to
4.2° K. The Dewar is fitted with a
small transparent window which
can withstand the vacuum behind it
and through which the detector
‘sees’.

On-board the KAO, a pumped
liquid helium Dewar system cools

is at- |

2 Acquisition Adams Mission /J ' /
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DETECTION matic detector for infrared radi- | telescope back and forth in front of | all the spectrometers and photo-
TECHNIQUES ation. the detector. meters to 1.2° K. (Man, that's coldl)

The photometers measure the
total brightness without going Into
spectral resolution. They consist of
a doped germanium bolometer de-
tector which measures tempera-
tures in the range of 10° K to
200° K.

These photometers are
effectively a thermometer which
absorbs infrared radiation, causing
the temperature of the element to
rise. The electrical resistance
changes with temperature and the
sensitivity is 107" watts in one
second of integration time. Filters
are used to determine the wave-

length.
Spectrometers are capable of
better sensitivities than photo-

meters, using the same detector.
5X 10" "7 watts per second sensi-
tivity can be achieved by directly
converting the infrared radiation to
electrical current.

A spectrometer comprises a
broadband detector preceded by a
narrow band fifter. The spectral
lines at specific wavelengths aliow
identification of atoms and mol-
ecules.
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For example, several ground-based radio
astronomers use the KAO to get data at the
shorter wavelengths in the submillimeter
region; others use both the KAO and the
joint NASA/UK International Ultraviolet
Explorer (IUE) satellite to obtain relevant
data. Many astronomers complement their
airborne work with an observing pro-
gramme at the NASA Infrared Telescope
Facility (IRTF) on Mauna Kea in Hawaii.

Flying high

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

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

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

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

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

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

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

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

A little toy koala bear was tied to one of
the control panels; a mascot they had
acquired on their first flight to Australia.

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

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

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

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

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

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

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

Mars is also a good calibration source, so
all is not lost if Saturn isn’t up. The
telescope was locked on to Saturn for 15
minutes and then the flight path was
altered for a more southerly direction.

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

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

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

The scientist operating these cameras

must have an extremely good knowledge of
the stars and galaxies and their relative
positions. This person is responsible for
locking the telescope on to the source that
the astronomers want to investigate. Once
the acquisition camera has pin-pointed the
area the tracking camera is brought into
action.

The tracking camera is on an offset
guider, attached underneath the telescope
and just below the instruments, such as the
photometers. The light coming through ghe
telescope is picked up by the tracking
camera. A guide star is selected and, using
the light from that star, the telescope is
locked on to the auto-guider system. If
turbulence causes the plane to deviate
slightly off course the tracking system will
maintain the telescope on target and ddjust
the attitude of the aircraft via the Inertial
Navigation System (INS).

Heading in a southerly direction on the
fourth leg of the flight, the telescope was
locked on to Lupis for oné hour. Lupis is a
young star and the astronomers had
expected to find copious amounts of
radiation coming from the cool dust; but
they didn’t find any, according to Dr A.
Hyland, an Australian astronomer at the
Mount Stromlo and Siding Springs
Observatories and one of the principal
investigators on the KAO's Australian
expedition. “Perhaps this means that our
ideas of how stars form in dust have to be
revised”, Dr Hyland said.

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

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

Just after 10pm the KAO made a
90-degree turn on a course which took it
over the north-east tip of Tasmania,
heading towards Western Australia. For
the next 100 minutes the telescope was
pointed at Chaemeleon 53083, a nearby
dark cloud region of star formation in our
galaxy. It is approximately 450 light years
away which is close, in astronomical terms.

The purpose of the investigation was to
find out how the small, lqw mass stars
being formed in the region are heating the
thick dust out of which they are formed.
When the dust is heated by the stars, to a
temperature of less than 100° K, it re-
emits radiation. The astronomers were
measuring the energy that was emitted, at
wavelengths of 50 um and 100 um.

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

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

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

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

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

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

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

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

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

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

Principal investigators
onthe KAO’s
Australian missions

Dr Paul Harvey, of the University of
Texas, has spent several years in the
United States working on his project. He
was using a six-detector array photometer
at the Cassegrain focus, measuring the
spectrum between 40 um and 200 um, to
collect more data to complete his work.
W33A was not the only infrared source
he was interested in. On his Australian
flights he was mapping regions of star
formation in the Magellanic Clouds and
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HII regions in our own galaxy. He was
observing, in the continuum, the same HII
regions that Dr John Storey was observing
in the far-infrared excited state CO
emission.

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

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

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

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

Dr Townes’ Fabry-Perot spectrometer
was also used by Dr Michael Werner, of the
Astrophysical  Experiments  Branch,
NASA/Ames Research Centre, to do far-
infrared spectrometry of the 63 um line in
the spiral arm of the HII regions. He was
doing similar observations at 52 um, 57 um
and 83 um in planetary nebulae and HII
regions.

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

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

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

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

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

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

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

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

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

Dr Al Harper, from the University of
Chicago’s Yerkes Observatory, was study-
ing the large and small Magellanic Clouds
and other external galaxies (in particular,
Centaurus A and MB83) to map star
formation regions. Measurements were
made with helium-cooled array photo-
meters at wavelengths between 100 um and
300 um.

Return flight leg

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

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

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

My feet may have been on the ground but
my head was still up there with the stars,
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lechnics“World Standard
Series” Hi-fi Systems.

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

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

So if you've been thinking of getting a sound system, you

hi-fi developments of the past decade.

And should you be wondering why Technics have called
their range the “World Standard Series”, the reason is quite
logical.

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

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

Take a look below at one of Technics’ “World Standard

can now chdose from a range containing some of the finest
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Series” - the V6555 and you'll sece what we mean.
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Direct-dniveturntables. | Honeycombspeakers.

Thousands of Technics dirvcr-drive Technics cleverly eliminate the problems
turntables can be found in studios and radio cone-shaped speakers by simply eliminating
stations worldwide. Its a tribute to the years the cone! Honeycomb speakers are flat 1o avorid
of work Technics have put into perfecting cone-induced cavity effects. The sound is superb.

~ s
New Class A amplifiers.
When you sce this sign on any Technics
amplifier, it means it includes New Class A
anuitry that tolally eliminates crossover and
switching distortion

VL
Plug-in cartridge.
One-scree fixing, no tracking weight or
bias adjustment needed. Cartridges from Shure,
Ortofon, Audio Technica, Techuics and others
can be fitted or comparcd - in seconds

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

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

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

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

Graphic equalizer SH8015: Select cither 12dB or 3dB ranges for boosting
or cutting on any of 5 audio bands on each channel.

Bass-reflex speakers SB2155: Impressive, 3-way linear-phase speakers
with bass reflex porting for improved low end performance. Removable front
covers and easy speaker cable connection

therr accuracy and durabiiity.

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

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

Technics

Nagional Pnasonic ( wstrali) Pev Led
Expanding the music experience.

5,

Dailey/NPA 208



Compact-disc sales boom

World sales of compact-disc players have exceeded expectations
and are now predicted to be between 600 000 and 700 000 units up to the
end of 1983, divided mainly between Japan and Europe.

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

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

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

Denon, Sanyo, Sharp, Thomson
and Toshiba, and it is expected
that around 20 brands will be

represented in  Europe by
October.
Manufacturers report that

consumer and dealer demand for
compact-disc players far ex-
ceeded all expectations in
Europe. Both players and discs
sold out quickly at virtually all
locations, despite relatively high
levels of supply to dealers.
Polygram at present controls
almost the entire compact-disc
market in Europe, with
Japanese labels accounting for
less than 10 per cent of sales up
to th: end of June. The world-

Waterproof radio waves

Piopeer Electronics has added fourmodelstoits GF cone
series of water-resistantcarstereospeakers.

They are the TS 465 (10 x 15
cm, 30 W, dual cone, $65), TS
1044 (10 cm, 30 W, two-way co-
axial,$79), TS1633(16cm,60 W,
two-way co-axial, $99) and TS
1655 (16 cm, 90 W, three-way,
$145).

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

The four new speakers boost
the GS cone range of car stereo
speakers to seven models — the
TS1222(13c¢m,20W, dual cone),
TS 1622 (16 cm, 25 W) and TS
1644 (16 cm, 25 W) were released
late last year.

For more details, contact
Pioneer Electronics Australia,

178-184 Boundary Rd,
Braeside Vic 3195. (03)
580-9911.

wide pressing capacity of com-
pact discs is expected to reach 10
million discs by the end of 1983.

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

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

Combination
video enhancer
and stablliser

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

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

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

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

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

The pure chrome advantage
Purechromiumdioxide videotape standsupbetterto
repeated playings than non-chrome tape, accordingtoone
oftheworld’sleading videoengineers.

Ontje Arpe, BASF’s chief
engineer of video applications,
said tests showed that after 100
passes of the video head, the pure
chrome tape had a 1.5 dB to 2.0
dB advantage in playback over
cobalt-doped ferric oxide video
tapes.
~ On a recent visit to Australia
from West Germany, Herr Arpe
said the other advantages of pure
chrome tape included clearer
colours and greater stability over
a wider range of temperatures.

However, ferric oxide tapes
continue to set the pace in the
audio market: BASF has just
released the latest in audio tape
technology, the LH Extra 1,
which replaces the highly suc-
cessful BASF LH/SM audio
tape.
BASF says the LH Extra 1, a
90-minute cassette tape, features
a greatly improved dynamic
range, particularly in the high-
frequency region.

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




Sight and Sound NEWS
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Sanyo’s amorphous head

Sanyohasannouncedthedevelopmentofaunique
‘amorphous head’for playing high-density video tapes.

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

Asaresultof thedevelopment,
Sanyo claims it is now possible to
have a recording density twice as
high as that produced with
conventional video-cassette re-
corder heads.

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

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

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

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

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

ILP’s power-booster amplifier

England’sILPElectronics
hasintroducedtheC1515,a
stereoversionofits 15W
monopower-booster
amplifier,theC15.

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

Compact and robust, and in

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

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

The new Voice of the Theatre

Forthefirsttimeinmorethanadecade,anew Altec Lansing
loudspeakersystem has been added to the Californian
company’s Voiceofthe Theatreloudspeakerfamily.

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

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

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

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

Hills updates Telesat system

The South Australian-basedelectronics company Hills
Industries hasslashedthecostandincreased the
efficiency of its Telesat television-receiving system.

The Telesat system, which
bringstelevision withinthe reach
of peopleliving in remote areas of
Australia, was introduced in
1981.

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

“The glass-fibre dish is
cheaper, lighter, more efficient
on a size-for-size basis, and it
doesn’t require trained crews to
install, as was the case with the
earlier reflector panels,” said
Ralph Aston, Hills Industries’
assistant managing director.

Originally, the Telesat system
cost about $7000 installed in
outback locations. However, the
new mode! will sell for $4500 on
an ‘install-it-yourself® basis.

The glass-fibre dish has been
designed for the4 GHzfrequency
of Intelsat Four-A, but as it can
accept frequencies up to 12 GHz,
it will be able to receive signals
from the Australian domestic
satellite, whichisscheduled togo
into operation in 1985-86.

For further information, con-
tact Hills Industries, P.O. Box
78, Clarence Gardens SA 5039.
(08) 297-3888.
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Seven hip stereo cassette
players reviewed

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

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

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

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

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

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

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

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

Louis Challis

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

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

ere.

Terminology

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

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

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

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

A good linear, or unweighted, signal-to-

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

AIWA HS-P02

Manufacturer: AIWA in Japan
Distributor: AIWA (Aust) Pty Ltd, 14
Gertrude St, Arncliffe NSW 2205, (02)
597-2386.

AKAI PM-06E

Manufacturer: Akai in Tokyo, Japan
Distributor: Akai Australia Pty Ltd, Unit 11,
Eden Park, 31 Waterloo Rd, North Ryde
NSW2113.(02)887-2311.

KLH SOLO §-200

Manufacturer: Cybernat Electronics Corp,
Tokyo, Japan

Distributor: Concept Audio Pty Ltd, 22
Wattle Rd, Brookvale NSW 2100. (02)
938-3700.

NATIONAL WAY RQ-WJ1
Manufacturer: Matsushita Electric Trading
Co, Osaka, Japan

Distributor: National Panasonic (Aust) Pty
Ltd, 95 Epping Rd, North Ryde NSW 2113.
(02) 887-5333.

SANYOM-G12

Manufacturer: Sanyo Electric Trading Co
Ltd, Osaka, Japan

Distributor: Sanyo Aust Pty Ltd, 225 Miller
8t, North Sydney NSW 2060. (02) 428-5822.

SONY WALKMAN F-2

Manufacturer: Hi-fi audio division of Sony
Corp, Japan

Distributor: Sony, 453 Kent St, Sydney NSW
2000. (02) 266-0655.

TOSHIBA KT-AS1

Manufacturer: Toshiba Corp, Tokyo, Japan
Distributor: Toshiba (Aust) Pty Ltd, Cnr
Talavera and Alma Rds, North Ryde NSW
2113. (02) 887-3322.




These sorts of figures can be provided by
many of the noise reduction systems
available.

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

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

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

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

While wow and flutter figures are
obviously relevant to stationary equip-
ment, they are even more relevant to hip

stereo players where the user may be
Jogging at 10 or 15 kilometres per hour.
The dynamic stresses and strains on the

themselves as
in the

unit may manifest
movement-induced fluctuations
sound.

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

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

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

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

SOUND REVIEW

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

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

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

Objective testing

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

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

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

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

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

The acoustical output was measured at

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

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

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

Continued on page 22 p
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“We have no
quality controllers,
just highly critical
employees’”

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

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

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

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

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

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

|

I Name s [ " =

| Address.

| Postcode._
I

I

I

I

I

Postto: Audio Technica brochure offer, c/- Rose Music Pty. Ltd.,
17-33 Market Street, South Melbourne, 3205.

audio-technica
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AIWA gets the jump on
pocket-size entertainment

It literally fits in a pocket. And at just 230 grams,
AIWA's concealable HS-PO5 stands unrivalled as
the world's lightest, smallest personal stereo
cassette player. With sound that will astound
you, even if its diminutive size doesn't.
Developing original ways to make good music
even better is an AIWA standby; has been ever
made the world's first portable stereo cassette
cassette recorder in 1967.

A pocketable cassette player? You've got to
hand it to AIWA.

AIWAs Pocket-size Steye,

HS- P05

AIWA

AIWA Aust P/L, 14 Gertrude St, Arncliffe 2205. 597 2388.
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tapes. This is, in itself, a vexed question as purchase a hip stereo player designed to  tive assessment using  pre-recorded
without the use of Dolby noise reduction cope with motion if you really do intend to  cassettes.

what you become aware of at the highest
frequencies tends to be only hiss.

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

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

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

Some of the results of this testing were,
to say the least, surprising and the
graphical results highlight the need to

use it that way.

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

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

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

Subjective testing

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

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

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

The AIWA HS-PO2 is billed by the
manufacturer as being the world’s smallest
continuous player. I could not agree with
that accolade as two of the other players
were marginally smaller. The noise re-
duction system incorporated is not Dolby
B, although it is quite effective and
achieves worthwhile results.

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

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

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

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

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

The KLH Solo 8-200 is a good
example of how a small cassette player can
be effective. This unit achieved an excep-
tional frequency response in terms of its
electrical output. It is 18 Hz to 17 kHz
which many mains operated machines
would be hard pressed to equal.

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

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

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

The National Way cassette player

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

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

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

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

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

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

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

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

The dynamic wow and flutter figures are
low and are only really bettered by one
other machine. The only factor detracting
from the performance of this unit are the
headphones, which do not appear to have
been as well engineered as the rest of the
unit. The high frequency replay perform-

ance on this unit also suffers a little
because of a slight imperfection of the
azimuth alignment.

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

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

The simplified controls, particularly the
fast forward and rewind buttons, are
mirrored in part by the National Way.
However, that unit does not offer such a
good performance, particularly in terms of
the excellent wow and flutter figures. The
Toshiba’s low wow and flutter figures are
particularly evident in the dynamic vi-
bration mode. Other good design features
noted are folding headphones and an
external battery pack for longer listening.

Even the frequency response on replay
of 70Hz to 8kHz gives the unit a
reasonably notable performance. The
Dolby noise reduction system makes it
possible to hear the highest frequencies in
the relative absence of hiss. This feature
makes the Toshiba KT-AS1 a particularly
good unit and helps it to earn an unques-
tioned five-star rating.

Conclusions

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

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

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

Continued on page 29p

Absolute copyright in this review and accompany-
ing measurements Is owned by Electronics Today
International. Under no circumstances may any
review or part thereof be reprinted or incorporated
In any reprint or used in any adverlising or
promotion without the express written agreement
of the Managling Editor.
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Now Peerless introduces another | |
major advance to kit-set loudspeaker
technology. A bass speaker witharigid ¢ 3
polypropylene cone that clearly
outperforms traditional paper composite
cone speakers to provide: « Cleaner, tighter bass sound
Low colouration and distortion « High
efficiency, suiting 25W to 100W amplifiers ¢ Consistent
rigid panel, low mass speaker cones.

Other outstanding features of Danish-built Peerless
speaker kit-sets are: » Sealed back mid-range with
excellent linearity and low distortion « Latest Peerless 1"
soft-dome tweeter  State-of-the-art crossover networks
« Exceptionally flat resporise extending to 25,000 Hz

Choose from these EA/Peerless speaker projects:
« PAS 100 12" 3-way 100W (100L)

« PAS 60 10" 3-way 90W (60L)
» PAS 25 84" 2-way 60W (25L)
includes drivers, crossover, wiring and instructions.

Sole Australian Importer, G.R.D. GROUPPTY.LTD.
698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome.

Peccless £

N.S.W.

Bondi Junction
Danish Hi-Fi Aust. Pty. Ltd. ‘Ph: (02) 387 5878
Concord

Car Radio & Hi-FiCentre

Electronic Agencies Ph: (02) 745 3077
Crows Nest

Deeva Hi-Fi Ph: (02) 439 3999
Dee Why

David Ryall Electronics Ph: (02) 982 7500
Sydney

Electronic Agencies Ph: (02) 292098
Wagga Wagga

Ph: (069) 21 4618

VIC. SA. W.A. CONCORD/6480
Ballarat Adelaide Nediands

Tutner Audio Ph: (053) 322042 | HiFi Acoustic Pt {08) 223 6774 | Danish HiFi Aust. Pty. Ltd Ph. (09)386 8564
Camberwell Adelaide aLD

Danish Hi-Fi {Aust) Pty. Ltd Ph: (03)82 7348 | Danish HiFiAust. Pty. Lid.  Ph:(08)512124 | prichane

Cheltenham Goodwood Brisbane Agencies

Beland Electronics Pn: (03) 550 2279 | The Acoustic Foundry Ph: (08) 2710276 | Aydio Cent?e P (07) 221 9944
Geelong Hawthorn Barunda

Steve Bennett Audio Ph: (052)216011 | Sound Craftsmen Ph: (08) 2720341 | G. Mils Stereo Ph: (07) 391 5606
Hawthorn St. Peters Redclitf

Tivoli Hi-Fi- Ph: (03)8188637 | Miltronix Ph: (08) 423781 | wi.FiSales Ph: (07) 284 2495
Warrnambool

Bruce Henderson Audio World Ph: (055) 62 5147

THE VERY LATEST

This great new book from ETl is so
‘hot off the press’ that the cover literally
glows red!

TOP PROJECTS VOL. 8

Our ‘Top Projects’ series have always been very popuiar with hobbyists, containing as they do
a collection of the best projects from the past year or so’s issues of ETI Magazine. Here we
have 25 projects, ranging from the ETI-1501 Negative lon Generator, to the ETi-499 General
Purpose 150 W MOSFET Power Amp Module, from the ETi-574 Disco Strobe to the ETi-469
Percussion Synthesiser, from the ETI-735 UHF TV Converter to the ETi-563 NiCad Fast
Charger. Aiso included are the ETi-599 infrared Remote Controi Unit, the ETi-567 Core
Balance Relay, the ETi-259 incremental Timer, the ETI-156 100 MHz High impedance
instrument Probe, the ETi-328 LED Oil Temperature Meter for cars, the ETi-257 Universai
Relay Driver Board, the ETi-492 Sound Bender, the ETI-1503 Intelligent Battery Charger, the
ETI-729 UHF Masthead Amp & more, & more.

Top Projects Vol. 8 is avaliabie at newsagents, selected electronic suppllers or directly, by mail
order, from ETi Book Sales, 15 Boundary St, Rushcutters Bay NSW 2011, for $4.95 plus 90¢
post and handiing.
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INTRODUCING THE REVOLUTIONARY NEW
MARANTZ COMPACT AUDIO DISC PLAYER.

! IGITAL AUDIO, the greatest improvement in music reproduction
| | since the birth of stereo is now available to give you sound more
pure than any you have previously heard.

THE MARANTZ CD EXPERIENCE. It's dramatic. And instant.
sl Plug the Marantz ComEact Disc Player directly into your existing
system and it immediately upgrades the sound - limited only b{ the performance
of your current equipment. You can expect astonishing channel separation. Very
precise spatial imaging. Sensational dynamic range. Rich bass notes. Pure true
treble. And, because the encoded music is read by non-contact laser-absolutely
no background noise and no disc wear.

MARANTZ FEATURES. The Marantz CD73 is gold toned. Elegant. Simple.

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

Marantz is control convenience.

And technologically, Marantz uses a special integrated circuit with three
functions (oversamﬁling, a transversal filter and noise-shaping) which processes
the original signal through various stages to give a dynamic range of 97dB. This
amounts to a 1dB improvement over most other systems. You may never hear the
difference. But Marantz cared enough to make their Compact Disc Player
demonstrably closer to perfection.

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

a fatiguing quality.” compact
Hear the CD?73 for yourself. Call our local office for your
nearest Marantz Dealer or write for further information. OIGITAC AUDID

EIMhRecshE°cEANREw-

HEAR NO EVIL!

MARANTZ (Australia) Pty. Limited Inc. in NSW, 19 Chard Rd., Brookvale. NSW 2100. Sydney (02) 9391900,
Melbourne (03) 5442011, Brisbane (07) 446477, Adelaide (08) 2232699, Perth (09) 276 3706, Townsville (077) 722011.




SONY.

THE ONE AND ONLY

The Sony CDP101
The magic of digital audio becomes
a magnificent reality.

Digital Audio is a revolution. The greatest e automatic music sensor e dual function digital
advance in home music reproduction since the readout of playtime ® audible fast forward and
gramophone reverse ¢ 10 function wireless remote control.
record. As you'd Compact Discs Last Forever

expect, Sony is the Just 12 cms in diameter, the Compact Disc
leader of this plays up to 60 minutes of music. It's protected from
revolution with its scratches, dust and finger prints by a plastic
magnificent coating; and because the pick-up is a laser beam,
CDP-101 player deterioration is non-existent. Reproduction remains
that offers you perfect virtually forever.

original studio Hundreds of titles will be available with many

L%ans]tgr quality at more to follow from major companies such as CBS.

By B Foﬁ the 2 CDP-101 Specifications
echnically minded,
the Specif){cations Frequency Range  5Hz-20kHz +0.5dB
read more Dynamic Range more than 90dB
convincingly than S/N more than S0dB
f??’af?rggﬁ:t:gs Channel Separation more than 90dB (at 1kHz)
response over the entire audible range ® dynamic Harmonic Distortion less than 0.004% (at 1kHz)
range and signal to noise ratio over 90dB e perfect Wow and Flutter immeasurable

channel separation e immeasurable wow B
and flutter e negligible distortion. :

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

Other features
include e fully
automatic linear skate

S

front disc loading e ————,

Contact Sony for the name of your nearest dealer.
Sydney (02) 2660655, Adelaide and N.T. (08) 2122877, Brisbane (07) 446554, Perth (09) 3238686,
Melbourne (03) 4193133, Launceston (003) 44 3078, Wollongong (042) 715777.
AUDO378
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Make and Recom. Dimensions Construction Strip Cradle Headphone Head- Number of
Model Retail & Weight Material or Carrying Cord Length phone Headphone
Price Case & Band Size Weight Sockets
AIWA $179 88x 111 x31 mm Metal Case. 1300 mm 40g 2
HS-P0O2 310g & plastic Shoulder strap. Excellent
Belt hanger.
AKAI $179 100 x 158 x 36 mm Plastic Plastic case. 1300 mm 459 2
PM-06E 5609 Shoulder strap. Reasonable
Beltclip.
Cassette pouch.
KLH $225 87x115x33 mm Plastic Case’. Belt 1100 mm 40g 2
SOLO 3509 attachment. Reasonable
$-200 Shoulder strap.
Wrist strap.
Cassette pouch.
NATIONAL $139 75x 110 x28 mm Plastic Plastic screw 1600 mm 549 2
WAY 2239 on belt cradle. Reasonable
RQ-WJ1 Shoutder strap.
SANYO $77 92 x 140 x35 mm Plastic Case". Strap. 1200 mm 60g 1
M-G12 399¢g Good
SONY $239 80 x 140 x 34 mm Plastic Plastic case*. 1250 mm 45¢g 2
WALKMAN 3709 & metal Belt attachment. Good
F2
TOSHIBA $199 80.5x108x29mm  Plastic Plastic beit 1600 mm 50g 2
KT-AS1 290g cradle. Good
No restriction. folding
headband
* Mustremove to
eject cassette
»
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Make and Tape Provision Tape Auto Demonstration Extra Features Batteries Battery Doiby B
Model Transport of Pause Counter Reverse or Blank Tape FM Cassettes Condition Noise
Controls or Mute {Not Tested) Indication Reductior
AIWA Véry good Pause No Yes —_ Pause control 3V Yes Yes
HS-P0O2 Has eject Reverse pushbutton 2x AA
Stop/eject button
AKAI Good Mute No No = Microphone [\ Yes No
PM-06E Has eject External amplifier 4 x AA
Speakers, Cassette + Ext. socket
pouch, FM cassette
Battery eliminator

KLH Good Mute No Yes — FM cassette tuner 3v Yes No

SOLO 2x AA

$-200 + Ext. socket

NATIONAL  Verygood Pause No No Yes External battery 3V Yes No

WAY case for 2 D-cells 2x AA

RQ-WJ1 to attach to beit + Ext. socket

SANYO Good Mute No No Blank tape Rechargeable 4.8V Yes No

M-G12 batteries 4 x AA (rechargeabie

+ Battery charger Ni-Cd supplied cells)

(Folding), Mute, Tone. or 4 x AA normal

Balance + Ext. socket
SONY Very good Pause Yes No Yes Microphone jack 3V Yes No
WALKMAN internal FM stereo 2x AA
F2 + Ext. socket
TOSHIBA Very good Mute No Yes -_— Externai battery pack 3v Yes Yes
KT-AS1 t6 attach to belt. 2x AA

Folding headphones

FM/AM cassette
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Ferric Oxide Frequency Frequency Response P to P Wow Audible Wow Signal to Orchestral Maximum Overall‘
or Metal Response Hz at Headphones and and Flutter Noise Fidelity SPL dB Rating
Hz at Socket ( + 6dB) RMS Flutter re 0 VU (dB) @ 1kHz
re 1 kHz
Ferric oxide 25 Hz-12 kHz 55Hz-7.5kHz 0.05% Not audible —g;.(i)Lln fogl%.l . 1175 LA
or metal 0.14% H udible hiss.
Noise reducn.
effective.
Ferric oxide 30 Hz-14 kHz 55 Hz-4 kHz 1% Low when =47 Lin Fair. 116 s
or metal 4.5kHz-7 kHz 0.3% stationary, —52(A) Hiss not
pronounced pronounced.
when moving.
Ferric oxide 18 Hz-17 kHz 65Hz-3.2kHz 0.2% Not audible =46 Lin Good. 110 oy
or metal SkHz-10 kHz 0.25% —51(A) Audible hiss.
Ferric oxide 70Hz-13kHz 100 Hz-6.5 kHz 0.05% Just audible -48 Lin Fair. 114 nen
or metal 0.25% —53(A) Audible hiss.
Ferric oxide 40 Hz-9 kHz 55 Hz-5.5kHz .05% Not audible —4BLin Fair. 116 S
0.3% —50(A) Audible hiss.
Ferric oxide 28 Hz-8.6 kHz 90 Hz-3.2 kHz 0.1% Not audible 45 Lin Very good. 115 a7
0.2% —50(A) Audible hiss.
Ferric oxide 20Hz-10.5kHz 70 Hz-8 kHz 06% Not audible —46.5 Lin Very good. 116 SN
0.13% =51(A) Dolby hiss
—B60(A) reduction.
with Dolby
ETI August 1983 — 31



T

“Medfly can fax your mind, |
mind your tax, and lef you
play in space.

The Medfly home computer is
compatible with the largest library of
software available today. What this
opens up to you and your family is
simply amazing.

For your children — education
packages on Algebra, Spelling,
Mathematics, Vocabulary —
making your Medfly virtually a home
coach or tutor.

For personal and business use —
you get access to Time
Managemerit, Business Systems,
Accounting Packages and Financial
Broadsheets.

For family entertainment — you’ll
be able to share the fun

Games and Adventure Games,
which you can plug straight in to
your home TV screen.

Medfly is a thinking machine to
expand young minds; a working
machine for home or business
accounting; a games machine for
family fun. And above all, Medfly is a
value machine, with quality
electronics by Siemens and with
more features, capabilities and add-
on potential than many costlier
microcomputers.

The basic Medfly microcomputer
system — alpha/numeric keyboard
and processor — is available now for

just $1,995 including
of Action Games, Strategy M E%FLY sales tax.

putting the value buzz into home computing

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

ALL OTHER STATES

Dara Vmvaiss

2/190 George Street, PARRAMAITA. PH: (02) 689 2599



Justsay“...CC...”

Small enough to be carried in a briefcase, Texas Instruments’ new CC-40
— CC for ‘compact computer’ — has an integrated LCD display, is
programmable in Enhanced BASIC, and can run preprogrammed
applications software loaded from either plug-in-solid-state cartridges or
from small tape cartridges.

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

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

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

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

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

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

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

Macpro and the Peter Principle

Macpro Computers Australia has launched a range of
locally manutactured microcomputer systems aimed at

the business community.

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

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

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

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

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

For additional details, con-
tact Macpro Computers Aus-
tralia, 183 Bank Street, South
Melbourne Vic. 3205.
(03)699-3100.
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CP/M3 USERS
DRC-II. The boardfor multi-user
installations. 256K dynamic RAM card
bank select. fast 4 Mhz operation. on-
board memory prom. dip-switch selectable
boundaries. bank mode allows up to 2
boards on bus. hidden retresh. phantom
disable. List Price $995.

$79 OUR

“NARCOMPUTERCARD
S100 Z80 System Card Specialists

CRC-64. Fool-proof memory system. State-
of-the-ant 64K CMOS memory card with
memory protection, on board battery back-
up. compatible with DRC-1l. write protection
enable/disable. List Price $675

$56

OUR
PRICE

SPC-29. High performance dual serial &9
parallel port 1/0 CARD. with full | O address
decoding. Switch selectable baud rates.
Link patch area, programmable modes for
strobed/latched 1/O. List Price $295

:'$235%&

MINI CARD CAGE.
Compact card cage
frame with 5-slot motherboard plated
through hole. Five edge connectors. Was
$150

nﬂnnw = e
Wﬂﬂﬂ@l

Fnan *Wﬁﬁﬂi

FDC-N. Enhanced floppy disk controller
IBM 3740 compatible, operates 5 & 8" and
single/d density drives. handles up to 4
drives. runs multi-density CP/M2.2 & MP/M
2. Veclored interrupt operation optional: List
Price $465

$37

OUR
PRICE

i
| MPC-6 Dartbaud. Z-80 based six channel
intelligent RS232 1/0 card for Multiple-User
| type systems. independant programmable
baud rates. on board 6K battery backed
l Memory. and user. programmable teatures
for system tailoring

$42

UNBEATABLE
VALUE

SBC-800..4 Mhz Z-80 CPU. two senal

RS232 ports. software programmable Baud

rate gen.. Centronics parallel port. 22 prog

O linas. real time clock (battery backed)

2K CMOS RAM. power on reset;/ power fail
detect. battery backed as standard. etc. List
Price $495

39 OUR
PRICE
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% | | Please debit my Bankcard No

(I enclose 4 stamps)
| wish to order . .
My cheque/order form for .

1S enclosed

| | Name .

Address.......

[ Signature . .

||

Piease include me on your new product I
mailing list. | am mainly interest in

systems for O Hobby. O Industrial use

O Education. O Business. O Process

OUR
PRICE

$12

S, J
| -gémw-?‘ i -
$-100 WIRE WRAP CARD. Gold-plated

edge connectors. through hole plating

| provisions tor four regulators. distributed
power rails. 1/O connector provision on top
of card

$33;

DIGITAL PANEL METER

Anatogue Devices 47 digit LED Panel

Meters. Brand new in oniginal boxes
Onginally 3

$7

OUR
PRICE

OUR
PRICE

ited Stock

PO Box 412. Dandenong 3175, Phone {03) 795 5858
Authorised distributor of SME Systems products.
* Prices subject to change without notice. All prices
excluding tax. For retail prices add 20%
All boards fully assembed and tested and backed

| I"On"OI O Other kN 531 | | by 90-day guarantee




Imagic backs video games

A leading Australian distributor has scoffed at reports
that the video computer-game market faces imminent

collapse.

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

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

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

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

Video monitor

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

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

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

A new budget priced video display is available from

AED Microcomputer products.

The display offers 22 MHz video
bandwidth which AED claims is
an improvement over competing
products. The display has a swivel
and tilt facility which can be
easily modified by the operator.

The monitor can be used on any
computer system that produces
a one volt peak-to-peak video
signal or any computer that uses
a descreat video card.

There is considerable space in
the monitor for a 270 mm x

320 mm printed circuit board as
well as a suitable power supply
which allows the monitor to be
turned into a complete stand
alone computer or terminal.

The display is capable of
80 character x 24 line format as
well as 64 x 16 or 32 format.

For further information contact
AED Microcomputer Products,
130 Military Rd, Guildford
NSW 2161. (02)681-4966.

Fast, intelligent digital plotters

Two new National digital

plotters are now available
from Scientific Devices.

The VP-6802A is an A-3 type
digital plotter with eight-colour
graphics and a plotting speed of
450 mm/s.

The VP-6801A is an A-4 type

digital plotter with six-colour
graphics and a plotting speed of
400 mm/s.

Eight-bit parallel, RS232-C
and GP-IB interfaces are option-
al with the VP-6802A and
VP-6801A, allowing these plot.

Master the microprocessor

The Australian School of Electronics, which has the practical
LernaKit course in basic electronics, is now offering a new,

‘hands-on’ practical

course on the fundamentals of

microprocessors, incorporating a built-up, ready toe use

MiCroprocessor.

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

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

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

graphics devices.

More information can be ob-
tained about these plotters from
Scientific Devices Australia
Pty Ltd, 2 Jacks Rd, South
Oakleigh Vie. 3167.
(03)579-3622.

ters to be used aﬂy

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

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

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

Commodore
redesigns
the Rat Race

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

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

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

Available on either cartridge
or tape, Rat Race is distributed
by Video Classics Computer
Games, 286 Pacific Highway,
North Sydney NSW 2060.
(02)438-4866.
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Fully encoded Preh keyboard

Preh’s keyboard division
has introduced the Preh
Commander, a
programmable intelligent
keyboard built around a
single-chip EPROM
microprocessor.

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

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

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

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

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

Scoop: A program what can tell
where youse come from but

An experimental artificial intelligence (Al) program
being conducted at IBM’s American research facility may
lead to machine recognition of social class.

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

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

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

Eventually, the project is ex-
pected to diverge into two major
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classes of applications. The first
would address incoming textual
material, providing suchservices
as preparing a synopsis of letter
contents, highlighting items
known to be of interest to the
particular manager involved,
and automatically generating
indexing terms for future docu-
ment retrieval.

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

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

EPROM programmer

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

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

The programmer comes with an
in-built serial interface that may
be configured to be RS-232, TTL
or 20 mA current loop. This

nOM SELECTY

artificial-intelligence system will
enable the system to learn and
recognise which style or pattern
of writing originated in the
Bronx, which in Harlem, and
which in San Diego.”

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

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

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

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

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

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

Flex Electronics
expands

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

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

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

A broad range of software is
available to run on the board. For
details contact Flex Electronics,
P.0. Box 75, Camberwell Vic.
3124, (03)830-1668.



Webster’s mighty mux attracts
$1 million American orders

Australian computer manufacturer D.D. Webster
Electronics has received more than $1 million in United
States export orders for its asynchronous eight-line
multiplexer, launched last February,

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

Like all Spectrum products,
the SZV11iscompatible with the
internationally popular PDP-11
systems of the giant Digital
Equipment Corporation. As a
result, the SZV11 has proved to
be an efficient eight-terminal
interface to DEC LSI-11-based
computers.

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

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

eight lines compared to the DEC
unit’s four.

Asingle SZV11sellsin Austra-
lia for $1150.

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

Show business

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

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

MicroBee budgetting package

After extensive debugging
and rewrites, Allsoft
Computer Services has
released its first software
on to the Australian market
— a home budgetting
package for the MicroBee.
The $28.90 package, which is
available from MicroBee soft-

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

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

How can | write
better software,

faster?
Write it in BASIC/2!

BASIC/Z. A new standard in compilers for the CP/M system. BASIC/Z
is the most powerful implementation of the BASIC language on CP/M
BASIC/Z generates executable machine code compatible with 8080, 8085
Z-80 under CP/M 80 and 8086/8088 processors under CP/M 86

and MS-DOS.

Syntax testing as you type. BASIC/Z has a powertul program editor with
built in syntax testing as you type. Time saving features include global
search and replace, fifteen local edit commands and extensive debugging
facilities. Line trace, error line retention, and the unique ability to ‘single
step’ a program with a continuous display of selected variables are just a
few of the features which will save you time.

Multitiered error handling allows your program 1o frap logical errors,
including previously fatal BDOS efrors. Only BASIC/Z can trap that ‘BDOS
ERROR ON A: READ ONLY before it happens

Printer/terminal customizing is bullt in. The runtime library of BASIC/Z
(included in the package) includes installation routines for the majority of
CP/M machines on the market. Your software will have near universal
application without further modification. Just one set of programs will run
on practically any hardware.

Unsurpassed accuracy. Floating point numerlcs with a range of 1E-61 to
1E+61, with a choice of precision from six 10 eighteen digits. All floating
point matns are performed in decimal (BCD), avoiding rounding off efrors.
Powerful executive functions aid programming. Using SORT, it can sort
2,000 elements in two seconds. User defined functions are fully recursive,
support multiple arguments and may contain an unlimited number of
statements.

No Royalties. BASIC/Z has no royalties nor runtime charges. The license
agreement confers the right to distribute support software such as the
BASIC/Z runtime module and the installation hardware configuration
ulility, subject only to specified copyright acknowledgements.

What does it all cost? BASIC/Z documentation & Software: $495° inc. tax.
Available from your computer supplier of from Software Source direct.
Available on 21 days approval (if software seal not broken). Or clip out the
coupon and send in for further details.

CONVENTIONAL BASIC/Z
COMPILER
- -
EDIT/SYNTAX
EDITOR CHECK &
COMPILE
T (NO LINK REQ)
_ l I
COMPILER A
= DEBUG
SYNT. Y
<RR(&‘— |.€Glc\7 Y
\_LN ERRORS _—

LINK
a l A BASIC/Z produces i
direct machine objec
DESeS code, NOT P-CODE.

it is better and faster
than CBASIC or
Microsoft BASIC.

_—~LOGIC 5=_Y
<_ERRORS’—




Master the

Microprocessor

The Purpose of this
Course

There Is a considerable,
expanding and world-wide
demand for people with a
real knowledge of
microprocessors and
general computer
technology. Such people
are needed to design and
evaluate systems and to
assess and develop the
enormous range of possible
applications, both present
and future, of
microprocessors and to
understand the installation
and servicing of the main
types of equipment of which
they may form the most vital
component.

(A microcomputer has
already been produced to
replace the mechanical
programmer on a domestic
washing machine, for
example.

This Course provides the
necessary basic information
to enable a student to really

usually refefred to as the
“hardware". This is backed
up by showing how to
program a microcomputer
{or produce its “software”)
in the most fundamental
form of computer language
called “machine code”,

No previous knowledge of
computers is necessary,
though a little basic
knowledge of electronics
plus digital and logic
circuits will be found
heiplui.

A special introductory short
course is available to
provide this back-ground
Information, if required by
an individual student on the
course without extra fee.

Student—Tutor
Contact

A qualified Tutor Is available
to every Student throughout
this Course in order to deal
with any queries which may
arise and to assess certain
questionnaires which are

Certificate

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

Practical
Self §

Learn how Microprocessors
really work
...the practical way.

[ Post coupon now: The Austraiian School of Electronics |
Pty. Ltd., P.O, Box 108, Glen Iris, Victoria, 3146

Offices at: 219 Balaclava Rd., Caulfield North.
Please send your brochure without any obligation to:

| Name

How the Course is
organised

The basis for the practical
work in the Course is the
Microcomputer.

This is supplied completely
assembled and ready to
use.

The Course text is carefully
arranged In sequence so
that each new section
follows logically from
previous work. Hardware
description and
programming technique
progress together, so that
the Student is discouraged
from treating them as
distinctly separate subjects.
Following each section of
descriptive text, detailed
instructions are given in
order to use the
Microcomputer to provide a
practical demonstration of
each new function or
technique. This provides a
very powerful way of
learning precisely how the
system operates, and

understand the functioning issued to Students ] Address enables any possible

of microprocessors and throughout the period of | = ambiguities in the Student’s

their supporting circuitry, training ] Postcode mind to be quickly resolved
I . Jq

ONE BIG ISSUE OF MICRO-80 MAGAZINE FREE!

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

MICRO-80 understands your needs, is vital reading from cover to cover and 57 ‘(\q efaﬁ' o5 \\\
features six new programs in each issue with full operating instructions. 6‘,}«”"/‘.Je \?\ QO\ »

An analysis of each program’s structure and operation is included to K7 L S G \\e
help you improve your own programming capabilities. S04 Y \d 4 i ae

Instructional articles on programming techniques, hardware \eﬁ/ (O 60\ \OO
improvements and answers to readers’ problems are also 2 NG R
published each month. ‘.,/o‘"'/ o ' =
ANOTHER MICRO-80 PLUS 1oo‘°/°b‘<\e 6‘% .

Readers can purchase a wide range of software and .gatﬁ /‘56‘\.\‘-?9\30 %q‘a‘e . O e _at ogp ,L\'Bs
hardware for their systems at keen prices. o\\/‘&@/e aeevee N ,\‘_’3'. R e et &b Q}\é . ‘&e s @206,
DON'T DELAY, ACT TODAY B N S S AV R A gl i S 1

" 52 P @ S o g 'R épobcp

Either telephone your order on o5 & <& KX e >
(08) 211 7244 (4 lines) or send in the coupon @/"’/ 3 S o
today. & > - __ WP N N SR SRSy = =

ETI CIRCUITS No. 4

contains a wide range of circuits, ideas and
data for the electronics enthusiast, arranged
in 15 categories, including: Alarms, Audio,
Computers, Games, Triggering & Switching,
Techniques, RF and Test & Measurement.

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

by mail.
$2.95
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Power House Museum’s

computer lab

Sydney’s Power House Museum hasestablished a
‘computerlab’toallow groupsof visitors the opportunity to
use microcomputers and explore their potential for

learning and leisure.

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

to disk drives and a printer.

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

Sessions for the general visitor

Alpha—80 dot
matrix impact
printer

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

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

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

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

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

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

]

character set. The user can select
emphasised Or daouble Strike

printing, ocompressed or ex-
panded characters, superscripts
or subscripts.

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

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

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

Apple makes Fortune

Apple Computerhasbeen
listedinthe Fortune 500
index otleading United
Statesindustrial
corporations,andisthefirst
company toachieve
Fortune 500 standing after
lessthanfiveyears operation.
Apple entered the personal
computer marketin 1977. By the

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

Hewlet Packard
chose Spellbinder
over all other

areas. Here are some of the reasons:

CP/M
wordprocessors.

Why?

Hewlett Packard conducted exhaustive research
before selecting a CP/M wordprocessor program
to run on their HP125 business computer. The
result? Spellbinder was judged superior in all key

Spellbinder is fully customizable. Function keys and
cursor keys really work on Spellbindert This means

taster training and more efficient use.
The most useful and workable mailing list

capabilities. Sort by post code then merge any
individual information from a mailing list into text.
Powerful sorting facilities. Sort clients by income and
then print out a list in order of income with telephone
numbers. Sort alpabetically or numerically. Eg. Print up
mailing labels for only NSW customers from an all
states list and have them sorted by pos! code.

Note: These facilities are built in.
They are not expensive add-ons.
Boilerplating. The user can create entire documents
by specifying the numbers of pertinent paragraphs on
a master 'boiler plate’ file and printing them in any

order.

Advanced printing features. Includes the ability to
print in two columns and to print multiple documents.
Forms generation facilities. Create a template that
‘looks like' your invoice. Spellbinder will show you

where to fill in the blanks - then print just the
information on your pre-printed stationery.

Ease of use. The three interactive tevels of help are
fully customizable so they are right for YOUR system.
You can even view other documents on your disk

without disturbing your current text.

Arithmetical facilities are built in. Total your invoices

prices or statements automatically. Full 16 digit
precision with up to 15 decimal places.
Full support. Software Source is dedicated to the

support of this powerful package. A growing library of
applications programs is available, from mail list entry
to invoice generators.

Contact Software Source for further details and the
name of your nearest dealer. Come and find out what
real wordprocessing is all about.

Exclusive Australasian distributor:

HPYC/t
Glover & Assoc. $5/2




0
Q
2
o)
-
5
q
®
>
q
o]
-
X
W
2
>
e
]
2
-l
W
(]
w
O
>
4
w
7
-
W
ﬁ
o]
4
q
Q
4
2
g
[+1]
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ALTRONICS KITS

COST MORE

REASONS % PREMIUM COMPONENTS USED €g. MOTOROLA, FAIRCHILD etc. * QUALITY INSTRUMENT
CASES SUPPLIED WHERE INDICATED = EVERY LAST NUT AND BOLT SUPPLIED, EVEN SOLDER = IC

SOCKETS SUPPLIED WHERE INDICATED.

Around
$1
more

Your finished product will look so good your friends won't believe you built it.
PROTECT YOUR VALUABLE CAR AND CONTENTS

CURRENT
TRIP
CAR ALARM

Exit/entry delay
No false alarms
State of the Art
Design by ETI

Protect Your Valuable Car and Contents
Circuit detects minutest voitage drop across
vehicie’'s battery earth strap, tripping the
atarm  * uses Milspec LM394 « Quality
diecast box #* genuine fujitsu reiay * auto-
matic reset after pre set time period * installs
in minutes * includes dash mounting LED-

flashes to deter thieves,
$29.50

CAR ALARM
ETI 084

A staggering number of
cars are stolen each
year, instail an Aitronics
Ajarm Kit and yours
won’t be one of them.

Circuit operates by detection of voltage
drops in the electrical system and features
a fiashing LED for dash mounting as a
deterrent to wouid be vandals and thieves,

Ka084

MONITOR AND IMPROVE VEHICLE PERFORMANCE

TWIN RANGE LED TACHO

(SEE ETI AUGUST 19801

Unit suitable for 1, 2, 3, 4, 6 and 8 cylinder
vehicles, 2 stroke or 4 stroke * fuliy
compatible with conventionai, CDi and
transistorized ignition systems « includes
protection circuitry to prevent noise and high
voltage spikes from the points and coil
circuit damaging the electronics. «

Display flashes when over-reving occurs
* only 3 connections required to electrical
system,

Check The Performance of Your Vehicle
At A Glance!

$24.50

TRANSISTOR ASSISTED IGNITION
WITH DWELL EXTENSION

The Altronics Kit includes all components
for the modifications, detalled by Electronics
Australia Feb. 1983,

Yes, it's bad enough paying $2.00 a galion foi
petrol without wasting a fortune on an out of
tune engine. Fit this transistor assisted ignition
kit in minutes and start saving money from

the very next petrol stop. Easy to build!

KA010. ... $35.00

See EA November, 1982

POWER
2o, UP

=i A MUST
FOR YOUR
COMPUTER

SYSTEM

This great new Project from EA is the answer
to a Maidens Prayer

What Does it Do?

A single 240v mains plug and lead feeds one
unswitched master 240v ou tlet plus 4 switched
240v outlets, With say a hifi system, plug
your main equipment item (e.g. Amp) into
the master outlet and whenever you ‘‘switch
on” your amp — presto — mains power is
applied to the other 4 outlets i.e. simply
“turning on’ your amp turns on your tape
cassette, tuner, turntable, graphic equaliser
without mains spikes, plops etc.

Just the shot for your Computer System.
The Altronics Kit includes case and all outlets.

$39.50

MICROWAVE OVEN
LEAK DETECTOR

MICROWAVE OVEN
LEAKAGE DETECTOR

O

AALF-SCALE BEWARE  FULL SCALF "Ué

ETI PROJECT

Completely passive project recelves microwaves
via an antenna which develops a voltage across.a
detector diode driving the meter.

Monitor your microwave oven with this easy to
build kit. All components mount on singie PCB,
including the meter.

Genuine Hewiett Packard Hot Carrier Diode

suppliea
R1724... ... st only $14.50

THE EVER POPULAR MUSICOLOUR IV EA PROJECT

Combination Colour Organ and Light Chaser.
Four channel coiour organ. Internal micro-
phone or connect to speakers for colour organ
operation. (The lights connected to each
channel pulse in beat to the music proportional
to portion of frequency spectrum concerned.)
Four chaser modes forward and reverse. Out-
put lamp l0ad capacity a massive 2400 watts

that's 100 party globes. Full instructions
and every last nut and bolt included. Great
for parties, shop signs, display windows etc.

SATURDAY
ARVO KITS

(SEE ET! AUGUST 1983)

RADIO MIC

K1106

ALIEN INVADERS

ICIN28...oxp x5 ) ST
SOUND BENDER

K4232
SOUND EFFECTS PACK
(CONTAINS PARTS FOR ALL § PROJECTS)

AP

BANKCARD JETSERVICE DELIVERY NEXT DAY e ALTRONICS

ALTRONICS o

FOR DESPATCH P& P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE ®
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POWER DOWN

MAINS APPLIANCE TIMER
(ETI JULY '8

Clever new design from ETI, mains appliance Is
turned on at the press of a button and automatic-
ally turned off some preset time later

Use for electric blankets, bathroom heaters, patio
light. If your Inclineg to fall asleep while waicnlng
TV late at night — this Is the kit for you.

« SEC Approved Transformer « Screened Front-
Pane! = Complete Kit as per ETI article, includes

every last part,
only $32.50

ALCOHOL

@fﬁa‘ BREATH TESTER

K1583
ONLY

$29.95

(SEE EA
MAY 1983)

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

7 DIGIT
FREQUENCY COUNTER

UNBELIEVABLE 0.005% ACCURACY

« Frequency and Perlod measurement to SO0
MHz (with optional prescaier) ~ Migh input sen-
sitivity. Professional unit at a fraction of the
cost of bulit up units.

« IC sockets provided throughout + LOW age rate
10.000 MHZ XTAL » Quality ABS piastic case with
deiuxe Front panel « Speclified LSI.

K2500. . $119.50

T $26.00

DECIMAL POINT

EA's BRILLIANT
LABORATORY
POWER SUPPLY

See Ea May and Jjune 1983

Over the last 2 or 3 years we have had literally
dozens of requests for a universal 5 amp Bench
Power Supply Kit. Naturally we passed this on to
the design team at Electronics Australia and at
last it is now a reality. Just look at the design
concept! A fully mains transformer isolated
supply with a very clever ‘*Switch Mode’’ low
voltage circuit

Most Importantly it's dead easy to build (ours
worked first timel).

Specifications
Input 240V 50Hz
Output Varlable 2 — 50V at up to 5 amps

$139.50

10 TURN VOLTAGE CONTROL OPTION

ony). . $10.00

HANDY + /- 12V OPTION (SEE EA JULY 1982)

$12.50

WHY PAY OVER $250 FOR AN INFERIOR COMMERCIAL UNIT?

0-40 VOLT/5 AMP LAB SUPPLY

(SEE ETI MAY & JUNE 1983)

FUNCTION
GENERATOR

—
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The most essential plece of test gear (second only

to a gooa muitimeter) on any hobbyist's bench Is
some king of audio sighal generator. This design
utilizes the iatest circuit techniques to produce
stable, iow aistortion waveforms.

A truly versatlle unit at a bargain price,

« 4 digit frequency readout (eliminates tiresome
diat callbration) — typical accuracy + 2% « 3 over-
lapping ranges x1, x10, x100 # OHM Nominat
Output — continuously varlable 3My — 2.5V P-P
a Distortion — sinewave : less than 0.7% @ 1KHz
# Linearity — triangle wave: better than 1% @
1KHZ = Sguarewave rise time — 6V/uz maximum
output « Amplitude stabllity — better than 0,1d8
on all ranges.

With the exception of the display all components
mount on a single PCB making this kit sultable for
all constructors.

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

Output voltage
Output current

0-40 V. vanable

0-0.5 A, vanable hmiting
0-5 A, vanable limiting
<50mVatuplo2.5A
<100mVupto5A
Maximum output power . 200 walts
Metering Vcitage 0-40 Vin 1 Vdivisions

Current 0-0.5 A 1n 20 mA divisions

0-5 A In 200 MA divisions

Serles regulator design enables design ang deve-
lopment of sensitive high gain audlo and RF cir-
cultry free from hum and nolse sometimes assocl-
ated with other techniques.

Output regulation

DIGITAL
CAPACITANCE METER

b

DIGITAL CAPACITANCE METER
IE = FE
PO SO

rowER

with Dejuxe Instrument Case

NEW DELUXE FINISH

We are pleased to announce the release of the
Digttal pacitance Kit housed In our Deluxe
H0480 ABS Instrument Case.
This superb Test instrument Kit now compliments
our top selling Digital Frequency Counter andg
Function Generator Project Kit. Electronics Aus-
tratla Project., Measures capacitance of both
polarized and non-polarized capacitors from 4
picofarad to 99.99 microfarads In 3 ranges.
Check values of unmarked capacitors, especlally
those littie trimmers that are never coded.
Select precise vaiues for fliters and timing net-
works within ease,

7« EXCLUSIVE TO ALTRONICS «
Each kit Includes precision measurea capacitors
for accurate calibration of each range.

BANKCARD JETSERVICE DELIVERY NEXT DAY e ALTRONICS

ALTRONICS o

® FOR DESPATCH P& P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE K] o




Project 649

The ‘screen spotter’
— a light pen for the Microbee

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

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

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

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

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

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

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

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

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

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

Geoff Nicholls

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

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

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

The head could be housed in some other
sort of container, but that shall have to be
left to your ingenuity and resourcefulness.
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~ Microbee light pen

+5V

BPX25
FPT100

IC1-TLO72

The head. This is what's in the long thin bit.
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A light penis a device that allows a computer
to locate the position of a sensor placed on
the face of the computer’'s video monitor.
Light pens simplify the entry of data to the
machine, allowing easy input of graphic
informatlon, selections of options from a
menu or entry of moves in games, such as
chess.

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

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

D3
1 N“L;S—N_w_‘ The interface. This is what's in the short fat bit.

THE DIFFERENCE BETWEEN THE ‘SCREEN SPOTTER’ AND THOSE ‘BIG BUCK’ LIGHT PENS

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

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

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

——— HOW IT WORKS — ETI 649

Phototransistor Q1 is llluminated by white
areas of the video monitor and produces a
corresponding variation in current through
R1. Transistor Q2 buffers the phototransis-
tor and IC1a plus associated components
forms a high gain ac amplifier. IC1b and
associated components square up the
output from IC1a. At this point, the signal is
either 0 V if the pen is on a black area of the
screen, or a train of pulses if the pen is on
a white area. IC2a and C6-R9-D2 stretch
the pulses so that a constant ‘1’ is obtained
at IC2b if the pen is on a white area, or vice
versa.

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

IC2¢ and assoclated components con-
dition the ARDY prompt from the
Microbee's PIO before feeding it to the
ASTB input.

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

TABLE 1

Light pen pushbutton  input value
on black off 0
on black on 1
on white off 16
on white on 17

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

The ETI-649 uses a cheap and common
phototransistor to sense the light from a
block on the VDU and relies on the software
to scan the screen and keep track of the
location. The biggest drawback is that the
screen cannot be updated faster than every
20ms because of the frame refresh of
50 Hz. Any attempt to scan faster means the
video information is written to the video
generator and then erased before It actually
has time to output it. Although this seems a
major drawback, there are techniques in
programming to reduce the scanning time.
No doubt readers will devise programs to
utilise the project in games, etc.
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Project 649

Construction

The unit is quite straightforward to con-
struct. Start with the pc boards. Whether
you've bought them or built your own,
check the tracks for little ‘bridges’ where
they run close together, particularly at the
IC pins, and for tiny cracks. See that all the
holes are drilled and that they’re the correct
size. Note that the mounting hole positions
for the DB15 plug will depend on the brand
and type purchased.

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

Assemble the components to the head
board first (ETI-649a). Solder the resistors
and capacitors in place as a first step,
making sure you get the electrolytic capaci-
tor, C5, the correct way round. Mount the
transistor, the two diodes and IC next,
making sure you get them correctly orien-
tated, too. If you wish, an IC socket may be
used for IC1. The phototransistor is
mounted at full lead length so that it may be
bent over and placed in the original probe
moulding. Identify its leads carefully and
cut the base lead short. Last of all, solder
the pushbutton key switch in place. Check
it thoroughly when you've finished.

Tackle the interface board next. Install

DB 15B RIGHT

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

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

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

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

Now you're ready to go.

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

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

—— PARTSLIST—ET| 649———

Resistors..................
R1,R4,R10,R11,
R14,R15...
(I P —.
R3,R13. W1k
R5,R7,R8, R12 ..100k
R6,R9.......cccnn ™M
Capacitors
() /KT ——— 100n ceramic
‘bluechip’
C3......civcvnciiee . INCETAMIC OF greencap
o [ 100ngreencapor
ceramic
(C ===t 47u/6Vtantalum
(0] RP=——— 33ngreencapor
ceramic
Clr B e 220ngreencapor
ceramic
1N914,1N4148
.. TLO72
...4093B
...FPT100,BPX25
Q2. R - (017 ¥ 4
Miscellaneous
S} P keyswitch(e.g:D.S.E.

§-12000r similar)
ETI-649 pc board; case—GSC type CTP1 or
simitar; DB15 plug; ‘“curly cord” (if
required)—about 1-11, metres long, etc.

Estimatedcost:$17-$35

Kits & Components. Suppliers of kits and compo-
nents for this project can be found on the Shoparound
page in this issue.
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001060
00110
00120

20130

20140

00150

20160
ea170
vo18e
290199
00200
90210
00220
00230
00240
00250

V0260

2a270
00280
Vo290
00300
20310
00320
@0330
90340
QO350
PO360

26380

20399

00400

vo410

00420

BOF06

00910

Aa920

00330

Vo949

o10v4

Microbee light pen

REM ....SCREEN SPOTTER DEMONSRATION.. ..
REM
REM
and

REM

This program dispays a menu of 7 music notes,
scans

them with a white block to locate the
spotting pen.

REM
play
REM
pressed.
REM
REM
REM
CLS:LORES
FOR N=06 TO 6
CURS
PRINT CHR(N+65);
NEXT N
REM
REM
(A=16 or
REM

The scanning block stops at the pen,and will

the relevent note if the pushbutton is

Clear screen and label notes.

S7,Ne2+1

Scanning routine loops until pen is found

17 1§ switch on),then executes the selected
play
REM
FOrR X=1 TO 13 STEP 2
CURS 60, X
FPRINT CHR(191)3CHR(191)}
FOR N=1 TO &:NEXT N
A=IN(0)
IF A=16 THEN 320
IF A<17 THEN GOTO 3990
GOSUB (X+1000)
REM

subroutine.

Software debouncer

IF A=17 THEN 37@

CURS &9, X

PRINT CHR(32);CHR(32);
NEXT X
GOTO 289
REM The play subroutines. These could be
replaced with

REM gosub calls to execute other programs etc.
1f the

REM programs are not written as subroutines,
then you
REM must change line 00350 to GOTO (X+1090) and
use

REM GOTO’s to the other programmes.

RETURN
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{BINDERS AND
PHOTOCOPIES

Send orders to: ETI Reader Services, PO Box 227, Waterloo,
NSW 2017.

BACK ISSUES

$2.50 each, available from Nov.1978

PHOTOCOPIES $2.50 per article per issue

Project No ........... Month ........ Year............ s ;
Project No........... Month ....... Year............ i
Project No ........... Month ........ N(EAE g siprete ol S

........... Month.......Year.......$ .o

Please attach a list if more than four required.

No.......... @ $7.10in
in New South Wales @ ..ccoovveninnns
NO.......... @ $8.50

in other states

TOTALS$

All prices include postage and packaging.
T

American Expresst’

u D Bankcardt
I:I Cheque*

I
|
|
I
|
|
|
I
I
|
I
|
I
|
I
|
I
|
|
|
| Project No
|
I
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
| Credit Card No:
| )
|
| card Expiry Date:.

tMinimum credit card order, $10.
*Please make cheques payable to the Federal Publishing Company Pty Ltd

: Name
| Address.

Postcode.

Signature
Unsigned orders cannot be accepted
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YOU CAN NOW PURCHASE ITEMS FROM
JAYCAR THROUGH

ALL REPAYMENTS
INCLUDE INSURANCE

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

PROFESSOR Il

BDmPUfEH OUTSTANDING!
SENISATION e,

SPECIFICATIONS

eath
‘}:-.1 jer

Tester

Grephics Cepacity 1920 uun ilow teolution) in 40« 48
wvey,

sigeis liow rou Mt Fomt wopit ciumd o
TR0 1 ey T resctution st inebriated friends!!! Great at parties)lf

1
Numbar of Cotors @ pol Canrams ;;;-- rertee
Kevboars 49 slohenumerte and function ieye » ,

I1n ter face Uss vorious Geesette tapm mnd cartridges Multwen BASIC i campavbie Dby b your life!
Softwers  Cortricgs Intarfece s date Morsge UnID with APPLE 1§ B ASIC. Mot
Prin e Intartace ONNECER 10 Prinwrs with Cenvonies I/ APPLE softwars will run on the

Inmrtace

Mcro Profemor M II
Control Pecaie

Used for soucetion & ente taknment
8 ohm, 88m

A wiERing powsr ooty h provided 10
convert AC % reauired power

Normally $658

supply
24132 175 2 30mm

n faci a good quality AM signal can e much better than its FM counterpart!
Anyone who has suffered from FM moltipath distortion w

ancy response graph in Nov-mbov EA \982
Once again, the i ity avproach

nents ta complete

5000 SERIES
sRAPHIC
EQUALISERS

the proect INCLUOING

ietelv pre punched cavinet

SAVE $159=

*Most Apple Soft Il BASIC
programs will run on the MPF 11

50V/5A laboratory

v&‘“’@h““
I
I
I
power supply SAVE $20 |
I
I
|

< W\

T 519 ——— i
4 \1\\‘ 1 9 QTS o oo stazn
ST “\K AL FEET oo POST
“‘ c‘l s Norma“ Boos/Cut: 1aah imas S"(“ T . -
S aogy LIAK); BLUEPRINT
Ref: EA May/June 1983 $149 X '."" l' functions

Current conmmation (OC)
Aoproa |00mA i 18y

$159 each
SAVE $40

AUSVRAUAN INOT MONG KONG}
ADE — SPECIAL Bu".v RACK
cAnth - QUALITY

®MOVING COIL INPUT
OMOVING MAGNET (OYNAMIC
CART}
®INPUTS {2 OFF)
OTUNER INPUT
SAUX INPUTS (2 OFF)
Cat KE4204 OTAPE INPUTS (2 OFF)
®INFUT LEVEL CONTROL
®TAPE OUTPUTS 12 OFF)
@400+ CALIBRATION
OSCILLATOR
OLED AVERAGE (VU) & PEAK

“Blueprint” ...
5000 preamp ...

(Feauires 30V AC CT)
Output shor cieurt proo)

we have seen! Using the latest switchmod
principle, very little energy is wasted with
high dissipation In the regulators — a cause
of considerable heat dissipation and high
hardware costs.

The Jaycar kit comes with every originally |
specifled component down to the last nut and
bolt. Also included are special Scotchcal
meter scales. Beware of inferior kits that do
not supply such components. (Not for sale I
as a separate Item).

Cat KE15620

'."“'"'“' : e :
| it .
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By far the most exciting high power supply l
-]

PROVIDEQ

MULTICOLOURED
LED DISPLAY

95

Breath $24
SAVE $5

Normally $29.95

B 240 $22
s\ c A1498
s‘ cn.K

Australis is one of the few countries In the world where wideband AM i tranymittec

KNOw what we mean.
The Playmaster AM tuner I3 8 true broad bandwidth superhet design. Sec the frequ

Jaycar supplies an exciutive front
panel design that differs from the odjnal E A design. The Jaycar kit prov 1des ail compo

AYCAR

v~

.Sp, L, Ilq.

Cat. KA1522

cry 6502 In ail states and territories In Australia it Is an offence to drive avehicle with an aicohol
* 64K DF RAM SUPPLIED STAN
1 oo B m=o°.u that yau sre ever tikaly blood concentration above a certain limit. In most states it's 0.05 qthers 0.08. Either
e anll] iy A At TEIECs e i) , o need way it's only a relatively small number of alcoholic drinks.
Video Typs — o iAto wyetem MAM :;‘";";;:g" rmoki¥on greehics Because it’s only a small number of drinks, many people {quite wrongly) believe that
ety Wom ,':1_‘;“:;';‘:‘;;:;_“';;':,‘:,’_‘_‘,",‘:’. i) * Video AND TV (RF) oumput they remain below the statutory limit,
Screen Porm, 960 chesscten (24 |l 40 cotumnel B :""'-" 0 - S e The KA1522 Breath Tester can help here. A unit with the same circuit diagram was
e T i 7o oyl u featured In May “Electronics Australia”

It CANNOT give you an actual blood/alcohol

content reading, however it can go close. And it can give you a relative reading between

Grab the whole kit now for only $29.95. You never know, it may save your licence or

Wide band AM Tuner

SAVE
$20

AM Tuner albgnment
kit rgt: EA March 83
This umple project
enaties you to ae€-
urately albgn  your
EA widebsnd tuner
Cat KA1IS15 57.99

5000 POWER
S AMPLIFIER

BLACK MONOLITH

OMODE SWITCH STEREO
BALANCE “ONTROL
LINE QUT. MONITOR OUT,
MON(TOR VOLUME CONTROL

FEATURES
OEXTREMELY CLOSE TRACKING
TO RIAA PHONO EQ.
®GOLD PLATED CONNECTORS
ON ALL INPUTS

OENGLISH 'LORAL LOW NOISE
SELECTOR SWITCHES
oLOW NOISE 1% S0ppm METAL

Fi SISTORS USED
OTINNED FIBREGL ASS PCB"y
#LOW CAPACITANCE SCREENED

CABLE USED THROUGHOUT
OQUALITY 1L.C SOCKETS
#SPECIAL REAR PANEL
SMULTICOLOURED RECTANGU

SAVE $20

the pair

$598




Lyrebird Piano Kit

GREAT NEW FEATURES!!

! Ret: EA March 1982 . - .
REF: EA 11/81-1/82 FREE! A stand §Tke the one illustrated but not exsctly D‘;M- klgoncc again uses the smazing SAVE $5
l"'s“ ’m‘:"):zvf ::',‘“,::;) "w;' 'S"B""Zl:'m:iiﬁﬂ but yours at no extra chaige M, 200 LCD %l:gl:bvllﬂd;l'v::o,::c:r"l: ' VNVQVSV §79
- REE! A soldering iron {worth arund $19). Yours to capacitance from - £
= “““"‘Al‘l“‘l VERSION Keep to yve years of althful service alter you have cam 10F t0 19.99uF. hatattontn . . 1 -
y l Ay $489 pleted your Lyrebird. (B8 note only) It is a must in every s 5
m)h(ll[\l, FREE! A 2004 roll of solder. You vl 1ieed some fo workshop or Jab. Cot KA1466

hutld the Lyrebied but there will be plenty left over for
other progects. {73 & B8 nate veraons),
FREE! Qualty 1€ sockets provided in both kits.

REMEMBERI! THE LYREBIRD OUTPERFORMS READY BUILT
PIANOS COSTING UP TO THOUSANDS OF DOLLARS MORE. WHY
WHEN YOUR CONSTRUCTION KNOWLEDGE CAN

Cat KA1420
PAY MORE

SAVE YOU A

DIGITAL CAPACITANCE

HEART RATE MONITOR

Kit includes case. This unit enables you to measure your own

pulse instandy and accurately, It is fight snough
SAVE $1050 even for ’j‘oggers to carry. A must for people
who may have heart problems.
NOW $64 \Complets kit including LCD Display. J

Ret EA Apin 1982

FORTUNE?

88 NOTE VERSION $489
SAVE $100

73 NOTE VERSION $425
SAVE $50

THE SUB-WOOFER
AMPLIFIER/FILTER
UNIT

o,

POST
YCKTAKE
S‘gmagxm J

Each kitis complete down tothelastnut & bolt. All fittings included!
S$X-2000. UK's largest selling electronic ignition! *’Reactive Discharge”

system — NOT CDI — with great reliability.

Cat. KJ-6650
Sparhaite sx2000 NEW
Value

1$425

The stand that we provide
for the plano kit is not the
same as the one shown in
the ilustration,

" - the ultimate in
par [' g electronic
The Brandieaders in Auto Electranics ignition

Function Generator

d

> SPECIAL

‘89

SAVE $10

oSt
LOCITAKE

7/

| 9
3 ‘2 N e
(18 - - g - Cat KAta2E

- oEHERATOR
% el W S
Toupr 3N
**Pigeon Pair’* companion to the new 500MHz DFM. Low distortion

genarator of sine, square end triangular waveforms. From below 20MHz
to over 160kHz. Inbuilt 4 digit frequency counter in de-luxe cass,

comcvew

e -

JAYCAR EXCLUSIVE — 1% 50ppm metal film resistors used for
stability

REF. EA JULY 1982
State-of-the-art power Mosfat technology combined with
an active low pass filter results in a sub-woofer amp with- SAVE

out e1gu al anywherell
® FEATURES: Around 100WRMS Drive capability. $10
Low pass (sub-woofaer) filters on board.
Can hook-up to pre-amp out or power-
amp out
Power supply on board.
(Transformer needed. ONLY $39.50) $

Normally $79

BELOW $200

== CAR
/\ COMPUTER
. O Sesteos VO I u e

NOT A KITI

*179

SAVE $20

A Reaclive Discharge System
combines sll features of the SX500 plus
® Reactive Discharge electronics combining all the $49
o of both Ind:

Discharge for maximum spark performance. -
® Gives the mos! thorough combushion of air/fuel SAV E

ratios especially current lean mMixture emission

controlled engine
® Voted "Accessory of Ihe Year and the best as tested $1 0

by Popular Motoning Magazine
® Patented clip-10-coil fitting,
@ Systems FunctionLight as well as Static Timing tight S
@ The ultimate brand leading contact-breaker

titggered system
TX-2002. Breakariess ignition! Full fitting kit to convert 90% of all
carst All contactless hardware supplied. No drilling or tapping You
can easily convert — and even use your points to work the TX-2002!
Cat. KJ-6652
Sparhrife 1x2002 -
A Reactive Discharge System — with unique auxiliary $ 1 6

circuit. Combines all teatures of the TX 1002 plus
@ Aeactve D electrunics all the sdvantages of

Inductive and C. Discharge for

pertotmance
® Gives the most thorough combustion of air/fuet ratos
aspecially curtent lean mixture emission controlled engines.
®Unique 3-way change-over switch incorporating sn suxiliary
back up circusit ‘ELECTRONIC/OFF/AUXILIARY
@ Robust die-cast case. fully tesistanl 1o motsture and heat
@ The ultimate system — REACTIVE DISCHARGE - CONTACTLESS
OR CONTACT TRIGGERED - AUXILLIARY BACK UP CIRCUIT
CLIP. TO-COIL FITTING - FOUR CONNEC TIONE ONLY
ALL PARTS IN ONE BOX TO FIT OVER 500 APPLICATIONS

TX-1002. Stighuy o 1 verson of the TX-2002 iasal for
ctat & '

Sparhrite THI0G2

Aninductive Discharge System
eC | Ettect

@ Fully waterproot
@ Protecied from the hostile environment of
the engine compartme.

SAVE $10

79

TX APPLICATIDNS

Sparhrite AT-80
mputer Proge Cor Sacunty Synem
= rite AT 80 it sorciu tily unique
A
* @ wecisl key fob 12 8 wopimd) snd you

e HURRY LIMITED ﬁg’;DMSg'fE
‘@ FEATURES STOCKS!” DATA

7 — INSTANT FUEL CONSUMPTION IN LITRES/100KM AND
‘ ,-" MPG!! (MOST OTHERS HAVE ONLY ONE OF THE ABOVE)
4 JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE
ALONG.

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

Nayca

I SYDNEY suowroom

Cat. XC2010

NUMBER 1
FOR KITS

inside o your
125 YDRK STREET PHONE: (02) 264 6688
TELEX: 72293

CARLINGFORD srowroom

Cnr. CARLINGFORD & PENNANT HILLS ROAD\
PHONE: (02) 872 4444

MAIL ORDERS & CORRESPONDENCE

BOX K 39 HAYMARKEY, SYDNEY 2000

POST AND PACKING CHARGES

$5 - $9.99 ($1.50) $10 - $24.99 ($3.20)

$25 . $49.99 ($4.50) $50 - $99.99 {$6.50)

$100 or more {$8.00}

Mail Order By

SHOP HOURS CARLINGFORD
Mon  Fri9an — 5.30pm: Sat BANKCARD
SHOP HOURS SYDNEY -

Mon - Fri 8.30am - 5.30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm Via Your Phon
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TOTAL: 8K RAM, 4K ROM

| 0PTION
EPRAOM PROGRAMMER PRINTER
OPTION
l 2K RAM
: OR
aSEEV?O;\;MuME 4K RAM 2K ROM 4K ROM 2K RAM 4K ROM
CONTROL
i M U U U U U ek U M :
cPU
0000
8000 8800 9000 2K! 6000 7000 4K 1800 2000
2K 2K EPB ROM — 4K 4K MOMITOR x ]
TEXT 8255 EPB RAM EPB RAM PRT ROM EXT ROM BnASCC RAM EXT RAM
TOOL oM
SOCKET
>
crocr]

il

<

ADDRESS

T T 1

I | |

T 0 01

DATA

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

Developing the MPF-1B
Microprofessor

The MPF-1B Microprofessor, reviewed in the October 1982
issue of ET|, has enjoyed a certain ‘cult’ popularity among
students and ‘hackers’. Here’s how to exploit its possibilities a

little further.

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

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

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

Documentation with the MPF1-B in-
cludes a User Manual, giving the funda-
mentals of the Microprofessor’s operation,
an annotated listing of the monitor pro-
gram with its subroutines and an Exper-
iment Manual which explores most of the
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programming avenues available on the
MPF-1B.

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

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

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

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

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

Lance Wilson

Hoime Bidg, Box 186,
University of Sydney NSW 2006

GHIJCDEF
LMNPS9AR
RETU4G&7
WXY 0123
32-CHARACTER SET

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

The program may be adapted for use
with 40 or 80 column printers. The files
created may be written onto cassette tape
using the MPF-1B’s own inbuilt system,
for later correction and manipulation, such
as file-searching using the Z80 block
instructions.

For example, one may set up a names
and addresses file, entered from time to
time in chronological order, and using Z80
sort programs from Rodney Zaks’ “Pro-
gramming the Z80” or one of the other
sources, it is possible to put the list into
alphabetical order, use it to print address
labels or search out particular material.

* 1st Australian Serial Rights only



OPTION OPTION
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QUERTYIP CP"O&< D=
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ZXCVENML 12345678

U 0. LS o

56-CHARACTER SET

Specifically, this could be used to list
journal references and provide key-word
searches for particular topics.

Overall therefore, there is a host of
programming exercises with practical
spinoff at a price that won't put you in
hock for the next ten years.

The simplified version of the alphanu-
meric program provides the benefit of
simplicity of use at the expense of a limited
ASCII character set. This program and the
one using SHIFT may be entered along
with other utility programs onto EPROM
where it would be accessible by means of a
simple CALL.

Similarly one could, with a rather a
larger amount of work extend the range of
the printer to such things as Japanese
symbols by modifying the PRT monitor
onto another EPROM utilising a home-
grown character set.

One of the great attractions of the
Microprofessor is the relatively easy access
to its monitors, for reasons both pedagogi-
cal and practical.

PROGRAM DETAILS
ASCON1:

Simple 32 character version.
After initialisation, which sets up buffers
in the expansion RAM area, there is the
setting up of a new line, setting up of a new
word and it goes on to fetch the next
character from the keyboard. The SCAN
subroutine in the ROM monitor displays
what is in the DISBUF and drops out of
this subroutine when a key is pressed. A
keycode is left in register A.

To use this on our 7-segment display and
in ASCII for the printer, we have to convert
it to the appropriate codes. This is done by
means of look-up tables which, with
register HL as a pointer, uses the keycode

in A as an offset to find the location
holding the appropriate code.

The 7-segment character is loaded into
DISBUF and the ASCII into OUTBUF.
The pointer IX is decremented ready for
the next character and this also means that
the display on each SCAN moves one place
to the left so that the words, as they are
entered, pass in from the right across the
display.

Register HL is incremented for the next
character also; the fact that IX and HL
require opposite adjustments is due to the
operation of the monitor.

A space denotes the end of a word and
when this occurs the free spaces left in the
20-character line are displayed for about a
second before we go back for the first
character of the new word.

Carriage return is by end of line or
SPACE + X. Carriage return and end-of-
line insert OD (stop print) until the line is
printed and this is replaced by 0A (line
feed) to separate lines. Any block of text
for later printing needs to have 0D inserted
for termination.

This simplified version is intended for

ASCON 1
e ————

INITIALISE

NEWLINE

experimentation. One may easily change
the characters produced by accessing the
7-segment (7seg) and ASCII tables. With
the rather more difficult job of getting into
the print monitor, one may even produce
new characters.

ASCON2: 56 characters
with SHIFT,CR, BACKSPACE.

With this more complex program it was
desired to be able to produce the (almost)
full Microprofessor character set in order
to create simple files, drive phoneme
generators and all the other inconsequen-
tial things a computer buff desires to do
without straining the pocket too much.

There is a shift key which, when pressed,
exchanges the 2-character tables with two
others in the pointer instructions to obtain
the shifted characters.

There is a carriage return key and a
backspace which allows one to make
corrections. This program does not display
free spaces left in the line; it is left as an
exercise for the enthusiastic programmer
to transfer this facility from the 32 into the
56. »

ASCON 2
—

INITIALISE

NEWLINE

NEWWORD

NEXT
CHARACTER

DECODE

DISPLAY
FREE SPACES
IN LINE

DECODE
FOLLOWING
CHARACTER
& STORE

NEWWORD

NEXT
CHARACTER

EXCHANGE
TABLES

P N

SPACE?

Figure 2. Flow charts for the two character set programs.
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Neither program is perfect; the 32 will
miscount free spaces and not to return
automatically if one uses the SPACE key
at the end of the line. However, if all the
bugs were picked off its backside and all
the possible extensions incorporated this
article would never see the light from the
topside of a round filing cabinet!

There are certain intrinsic strengths,
such as easy access to the buffer itself to
play with the characters or their formatt-
ing. The programs can be put on EPROM
using the Microprofessor programmer and
placed in the printer extension socket. In
this case, any internal calls need to be to
the appropriate 7000 location.

As previously mentioned, the program
can be easily modified to accommodate 40
or 80 character lines and thus interface to

To print out the full text one can use the
routine from the PRT-MPF manual:

e William Barden Jr. TRS80 Assembly
Language Programming. Tandy ($5).
o William Barden Jr. The Z80 Microcom-

DD 21 01 20 LD IX, 2001
2 puter Handbook. Sams ($11-$15).
%) AC 65 CALIﬁR/[I;I,‘I? PRT e Joseph Carr. The Z80 User’s Manual.

For the printer to terminate, OUTBUF
needs to hold 0D as its final code; this is
most easily inserted by directly accessing
the buffer to replace the 0A left by ASCON
with OD; the pointer to the last line is in
IFFF/2000.

Useful references.

e A.R. Miller. 8080/Z80 Assembly Lan-
guage, Techniques for improved program-
ming. Wiley (About $17.55).

e Rodney Zaks. Programming the Z80.
Sybex. (Under 316 at Tandy and D.S.E;

Prentice-Hall (ETI Book Sales, $25).
oM. Sargent and R. L. Shoemaker.
Interfacing Microcomputers to the Real
World. Addison-Wesley. (About $15).
@ Howard Boyet. 8080 Microcomputer Ex-
periments. $14+
o William Barden Jr. More TRS-80 As-
sembly Language Programming. Tandy $7.
(The 8080 Bugbook is also useful.)
The Microprofessor MPF-1B is avail-
able from Emona Computers, George St.,
Haymarket, Sydney and David Reid, York
St., Sydney. Price of the basic machine is
about $138 and the printer, about $105, (+

larger printers. others $26). sales tax). ®
1243 CD CALL 1880 1882 00 NOP
ASCON 1 GHIJCDEF 184C 00 NOP 188C 00 NOP
nitialise by nominating as > : ¢ 184E CD CaA
OUTBUF pointer and clearing <y 0123 1351 06 = Sl W 18:95 040 BNEH
OUTBUF. The lead address of the o [By5.0 183F 00 NOP
s eoerass, 1600 11 UD DE12001 1058 10 DUNZ 1853  10se ru mocH
Characters per line is loadedintoC, 133 g2 ! D ’ R LS L FURHRE
and 1X is nominated to point to = SR B 1858 00 noOP 1893 CD CALL 1900
DISBUF for 7 segment display. Fit- 1204 6B LD LsE 1859 F1 POP AF 1896 DD LDCIX+00>;:A
galesnBlIJoFcatlons are cleared within 1805 06 LD BsFF 185A CD CALL 1890 1899 00 NOP
Go to SCAN monitor subroutine igg; Cog CSLL 1889 185D 18 JR 1820 18%9A 00 NOP
for key-in and to display anything in HOP 185F 00 NOP
DISBUF. The keycode transferred {5 0B 00 NOP 1860 00 NOP Rl = PE!P 5
via register A is decoded into 13 ] 183C CD CALL 1940
7-segment and ASCH via look-up S0C ED LD CIFFF>»DE 1861 00 NOP 189F 12 LD <(DE>:A
tableos ?'_nd dropped into DISBUF 1810 0E LD Cs14 1862 3E LD A»0D 18RA0 13 INC DE ‘
amEjnd‘-Jof-BIhL'lJ:.is FEp— 1?12 DD LD IXs27F0 1864 12 LD (DE>sA 18A1 C9 RET
menting the counter with each 1316 00 NOP 1865 DD LDIX»<1FFF:
Character. End-_of-lineor_SPandX 1817 00 NOP 1869 CD CALL &SAC IPBoRaY LD Wi
e o o S et ot RHTS 215 LI, 27 0 188D 5E Ln-Asap - 1303733 ADD AL
A y -]
an X the indicationisforanewword: 181B 06 LD Bs1F 136E 12 LD ¢(DE)>sA i5 D% S, LD iR
the number of free spaces leftinthe 181D CD CALL 1280 186F 13 INC DE SRR AR L0 AeiHE D
Im:_'l’slhendlsplayed. ) 1820 00 NOP 1870 1906 00 HOP
e CLRBUF subroutine at 1880 4 18 JR 180C
loads 00 int (B) memory locations 1821 00 NOP 1872 76 HALT SR e (T
pler the rflalidee ke o SIDEE 81 NI - 1873 00 NOP AT IS e
The DECODE subroutneat 1890 1233 CD CALL OSFE 1874 00 nNOP 1910 BD 30 9B BA
points HL firstly at the 7-segment 1826 D CALL 1290 1875 00 NOP 1914 36 AE AF 38
lood-up tabl d o 5
in A o cftss o 116 spproprats s o2 0/0- R ToARLssa -rins e L TR
gnsacracter and then the same for 1828A C1 POP EC 1877 00 NOP 191C 8D B3 &F OF
. 182B 0D DEC :
The LPRINT subroutine firstly 122¢C 28 E YRl opnar [Echic &5 8- THE
loads a CR/STOP PRINT character = = JR Z.1860 1879 00 NOP 1924 BS 30 37 3A
into OUTBUF, calls the printer sub- ~ 182E 00 NOP 1374 00 NOP 1928 B!l 00 3D 1F
Feinces by aihe ecrermeima e - | SEI e L MER RES N S P
FRMNIIT e a L geo e mioss
word the number of free spaces In 2 21820 137D 0 N 1 3
the line is displayed by converting 1834 09 NOP ’ 187F Og Ng; im0 e
the contents of register C to 1944 6F LD LsA
7-segmentonthe LEDs. 1835 CD CALL OSFE 137F D0 NOP 1945 7E LD As{(HL)>
Dot ol o et o 2N B T ) e s Lk
e.q: in a particular chip socket, any 29 FE CP 12 1831 "2 LD CHL)Y»A 1947 FF RST 38H
intenal CALLS mustbemadetothe 133B 28 R Z,1860 1882 23 INC HL 1950 4F 31 32 33
correct location, i.e: to within that 183D 00 NOP 138% L -
Al e e L 3 10 DJINZ 1881 1954 324 35 36 37
~ Using the empty EPROM socket = 1885 C9 RET 1958 28 39 41 42
in the printer the CALL CLRBUF 183F FS PUSH AF 1886 76 HALT 195C 43 a4 a 3
(CD 8018) needs to be modifiedto 1840 DD LD TX«27Fg 1887 T
CD 8070, location 7080, whichisin 1 044 11 pu , 00 nOP 1960 59 5S4 58 53
the refocated program. USH Ix 1838 00 NOP 1964 5SS 49 48 4D
1846 E1 FOP HL 1389 00 nNDP 1368 4A 20 4E S
1847 06 LD Bsi04 138A 00 MNOP 136C 47 4C 5S¢ S7
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ASCON 2 1820 CD CALL OSFE 1866 00 NOP 1899 F1 °0P afF

1823 FE CP 03 1867 00 NOP 1894 CD CALL 1900
ﬂg?;ﬁ;ﬁf?;&J%yw 1825 28 JR Zs1870 1862 00 NOP 139D 12 LD <DE>sA
i In:

&MCE+XJémsaCRk£ ;fgg :g NEP 1869 00 NOP 189E 13 INC DE
and no display of free spaces in = ce ar 13éa 00 NOP 189F €9 RET
the line. 182A 20 JR NZs184D 1362 00 NDP 18A0 00 NO 00 00

After initialisation the pro- 182C 00 NOP 186C N0 NOP 1844 00 00 00 00
gram checks the keyboard, 182D 24 LD HLs(1SAC) 186D 00 NOP

branches if the key-inis a CR to 18aA8 00 00 00 00

print the line. if it is any other T FOSE I TR 18AC 30 19 EO 183
key except SHIFT it branches 1831 2A LD HLsC(1901)> 186F 00 NOP 18B0 21 LD HL+123C0
to 184D where the checkfora 1834 22 LD (18AC)sHL 1870 3E LD A.0D 1883 85 ADD AsL
BACKSPACE and consequent 1837 D9 EXY¥ 1872 12 LD <DF)Y,A f

operations is performed. If no 1832 22 LD - 187 % e 18B4 S5F LD L»sA
BACKSPACE it goes on to de- LD <13083uHk 1873 DI LDLRANICURIERES: SEmA FE LD, A CcHLY

code the characterand deposit EESRERRtl. NCP 1877 . CONERGE  SHe 18B6 00 NDP

itin OUTBUF. If this isspaceit 183C 2A LD HL»C(1S8AE> 187A 2E LD A»0A 18B7 C9 RET

goes back to NEWWORD in- 182F D9 EXX 187C 12 LD (DE>sA ; )

stead of NEXC. 1840 2A LD HL,C18B1> 137D 13 INC DE SRR, BD “aE, 00
mﬁéf'ﬁyngszggzl"g 1843 22 LD C(18AE>sHL 187E 18 JR 180C igg; 35 T; gg ﬁg
lookup tables is changed so as 1345 D9 EXX 1880 AF XCOR A ISEC EF 83 A2 S2
to look at the shifted char- 1847 22 LD C(18B1)>sHL 1881 27 LD C(HL>sA

acters. 1844 13 JR 181D 1882 23 INC HL 1850 BE 3A 70 9B

184C 00 NOP 1883 10 DJINZ 1sg@y 18F4 36 14 10 EE

1500 11 LD DEs200! 184D FE CP 19 18685 C9 RET 18F2 BB 00 90 28
1803 62 LD H»D 184F 20 JR NZ.1858 1886 76 MHALT 18FC 3D A3 30 FF
1804 6E LD L,E 1851 1B DEC DE 1887 00 NOP 1300 21 LD HL»1910
1305 06 LD BsFF 1352 DD INC IX 1828 00 NOP 1903 25 ADD AsL
1807 CD CALL 1880 1854 18 JR 1820 1389 00 NOP 1204 €F LD LA
180A 00 NBP 1856 00 NOP 188A 00 NOP 1905 7E LN AsCHL)Y
180B 00 NOP 1857 0o MOP 188B 00 NOP 1206 C9 RET

180C ED LDCIFFF)>sDE 1858 CD CALL 1890 128C 00 NOP 1930 20 30 3F 00
1810 OE LD Cs14 185B 0D DEC C 188D 00 NOP 19234 35 3¢ 37 38
1812 DD LD I¥s27F0 185C 28 JR Z:1870 188E 00 NOP 1938 2A 2F 2B 2D
1816 10 NOP 135E 0O NAP 188F 00 NOP 193C 26 3¢ 2E 3D
1817 21 LD HLs27E0 18SF FE CP 20 1820 DD DEC I¥X 1340 39 33 21 32
181A 06 LD B,1F 1861 20 JR NZs1220 1892 FS PUSH aF 1944 34 22 27 24
181C CD CALL 1880 1863 18 JR 1817 1893 CD CALL 18BO0 194% 29 00 34 3B
181F 00 NOP 1865 nn NOP 1896 DD LDCIX+00>,A 194C 23 23 21 FF
1500 11 01 20 62 1854 18 CA 00 0O 18A2 00 00 00 ON 18FC 8D A2 30 FF
1804 6B 06 FF CD 1858 CD 90 13 aD 18AC 10 19 Cn 18 1900 21 30 19 8S
1808 80 12 00 00 185C 28 12 00 FE 12B0 21 EO 1S oS 1904 6éF 7E C9 FF
180C ED S3 FF 1F 1860 20 20 BD 12 18B4 6F 7E 00 C9 1908 FB FE BE FF
1814 OE 14 DD 21 1864 E2 00 00 00 18B2 FF ©F EE FF 190C FE FF BF FF
1214 FO 27 00 21 1862 00 00 00 00 18BC DF FF FS FF 1910 20 <¢F 2E a0
1818 E0 27 06 1F 186C 00 00 00 0O 18C0 00 BD 40 00 1914 42 4E 4D 4C
181C CD 80 13 00 1870 2E 0D 12 DD 18C4 A7 3D BA 8S 1918 47 48 4A 4B
1820 CD FE 0S FE 1374 2A FF 1F CD 18C8 AD 27 B1 97 191C S4 59 49 S0
1324 03 22 4% 00 1373 AC 65 3E 0A 18CC B3 B6 30 1F 1920 S5 43 2C S8
1228 FE 1F 20 21 187C 12 12 18 8C 18D0 BS 3D 01 37 1924 56 45 S7 S3
182C 00 28 AC 18 1880 AF 77 22 10 13D4 FS SF 3BA AL 1928 S2 00 44 44
1830 DS 2A 01 19 1884 FC C9 76 00 18D8 1D 00 B3 OF 192C S1 41 SA FF
1834 22 AC 12 D9 1828 00 00 00 00 18DC FD 3F 9E 00 1930 20 30 3F 00
1838 22 01 19 00 188C 00 N0 00 00N 18E0 00 BD SB 00 1934 35 36 37 38
182C 24 AE 18 D9 1890 DD 2E FS CD 1BE4 AE AF 38 BF 1932 24 2F 2B 2D
1840 2A T1 12 22 1894 BO 18 DD 77 18E8 07 13 32 02 193C 26 3C 2E 3D
1844 AE 18 D9 22 1898 00 F1 €D 00 13EC EF 83 A2 82 1940 39 33 21 32
1848 B1 18 13 D1 189C 19 12 13 €9 18F0 BE BA 70 9B 1944 34 22 27 24
184C 00 FE 19 20 13A0 00 00 DO 00 13F4 36 14 10 EE 1948 29 00 ZA 3B
1850 07 1B DD 22 18A4 00 00 00 00 18F8 BB 00 90 28 194C 28 23 31 FF
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RITRONICS WHOLESALE PTY LTD

425 HIGH STREET NORTHCOTE 3070 MELBOURNE (03) 489-8131
48-50 A’BECKETT STREET MELBOURNE (03) 347-9251

“BIG BOARD

_— om o 3

STD
Bus
Connector

e
¥ oma ne onew W smeac

EPROMs
shown only
tor clarity.

Prototyping
Area

Jim Ferguson, the designer of the **Big Board’’ distributed by Digital Research: Computers, has produced
a stunning new computer that we will begin shipping in November called ‘‘Big Board II’’, it has the

following features:

4 MHz Z80 — CPU AND PERIPHERAL CHIPS
The Ferguson computer runs at 4 MHz. its monitor code is lean, uses Mode 2 interrupts,
and makes good use of the Z80-A DMA chip.

64K DYNAMIC RAM + 4K STATIC CRT RAM + 24K E(E)PROM OR
STATIC RAM

*“Big Board II” has the three memory banks. The first memory bank has eight 4164
AAMs that provide 60K of user space and 4K of monitor space. The second memory
bank has two 2Kx8 SRAMs for the memory-mapped CRT display and space for six 2732
As, 2Kx8 staticRAMS, or pin-compatible E(E)PROMs. The third memory bank is for RAM
or ROM added to the board via the STD bus. Whether bought as a bare board, a full kit,
of assembied and tested. it comes with a 350 nS2732 EPROM containing the monitor

MULIPLE-DENSITY CONTROLLER FOR SS/DS FLOPPY DISKS
The new Ferguson single-board computer has a muitiple-density disk controller. It can
use 1793, 1797, or 8877 controller chips since it generated the signal with TTL parts.
The board has two connectors for disk signal with 34 pins for 5.25° drivers, the other
with 50 pins 8° drives.

VASTLY IMPROVED CRT DISPLAY
The new Ferguson SBC uses a 6845 CRT controlier ana 8002 Video Attributed
controller to produce a display that will rival the display of quality terminals. Characters
are formed by a 5x7 dot matrix on 15.75 KHz monitors and 7x9 dot matrix on 18.60
KHz monttors. The display is user programmable with the default display 24 lines of 80
characters. 8002a chip supplied for 18 10 60 krz moniors

STD BUS CONNECTOR
The Ferguson computer brings its bus signals to a convenient place on the PC board
where users can solder an DSTD, bus cards can be plugged directly into it, and it can as
well be connected by bus cable to industry-standard card cages.

DMA

The new Ferguson computer has a Z80-A DMA chip that will allow byte-wise data
transfers at S00K bytes per second and bit serial transfers via the Z80-A S10 at 880K
bytes per second with serial processor overhead, though the monitor for the new
computer uses the DMA chip malnly for transterring data to and from disk, the chip can
readlly be used for other things since its "wait/ready” pin can be connected under
software control to some half a dozen signal lines. When a hard-disk subsystem is
connected to the “Big Board NI" via its “SASI” interface, the DMA chip makes
breathtaking disk performance possible.

**SASI"" INTERFACE FOR WINCHESTER DISKS
The “Big Board II"" implements the Host portion of the “"Shugart Associates Systems
interface™. Adding a Winchester disk drive is no harder than attaching a tloppy-disk
drive. A user simply 1: Buns a 50-conductor ribbon cable from a header on the board to
any of several inexpensive controller cards for Winchester drives that implement the
controller portion of the SASI interface. 2: Cables the controller to an appropriate drive,
and 3: Provides power for the controller-card and drive. Since our CBIOS contains code
for communication with hard-disk, that’s all a user has 10 do 10 add a Winchester to a
System!
A Z80-A S10/0 = TWO ASYNCHRONOUSISYNCHRONOUS SERIAL

A PARALLEL KEYBOARD PORT =FOUR OTHER PARALLEL PORTS
USER 1/0

The new Ferguson single board computer has one parallel port for an ASCH keyboard
and four others for user-defined 1/0. When the computer is powered-up or reset, the
monitor looks for a carriage-return at the keyuboard and serial ports. i the first carriage-
return the monitor gets comes from the paraliel keyboard, the monitor uses the board’s
video display circuitry to communicate with the user via a CRT. It the first carriage-
return is typed at an ASCII terminal attached to a serial port, the monitor autabauds and
makes the terminal the system console.

TWO Z80-A CTCs =EIGHT PROGRAMMABLE COUNTERS/TIMERS
The new Ferguson computer has two Z80-A CTCs. One is used to clock data into and
out of the Z80-A S10/0, while the other is for Systems and application use

PROM PROGRAMMING CIRCUITRY AND SOFTWARE
The new Ferguson SBC has circuitry and drivers for programming 2716s, 2732(A)s, o
pin-compatible (EYEPROMs. Sonware SZCSPeI‘I\}! ra
CP/M with Russell Smith's CBIOS tor the new Ferguson computer is available lor $220
The CBIOS is avatlable separately tor 565
Actual board size: 39.6¢cm x 22.2cm. 5 inch BIOS being developed. Approx price $95.

Pricing and Availability:

Availabiity: 2 weeks delvery.
In single quantities, full kits cost $775.00 + tax, and A&T'd computers cost
$