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A new dynamic generation of
Maxell tapes.

When Maxell announces an improvement in the quality of its
tape, you can bet the improvement has to be pretty dynamic. In fact,
we think our new generation has even gone beyond our own standards
of superior sound reproduction.

Take our high level (CrO2) position tape — the UD-XL 1I.
Maxell engineers have succeeded in expanding its dynamic range in the
middle-low frequency range by 1 dB, while also pushing its sensitivity
by 1 dB in the high frequency range. Then look at our normal position
UD-XL I, UD and LN tapes — our engineers expanded the dynamic range
at all frequency points, while also boosting output in the high frequency
range. The new dynamic range, of course, allows for better music
reproduction even for LN-type tapes.

On the UD-XL [ and II, we also added an exclusive shell
stabilizer for significantly improved tape running and track positioning.

One thing hasn’t changed on all Maxell tapes — our functional
features like 4-function leader tape, replaceable index labels for UD-XL
series tapes and Maxell’'s through-production system — your guarantee of
quality and superior sound reproduction.

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 usec. EQ)
UD-XL II: High level position (High level bias/70 usec. EQ)

maxellzl coo}

ULTRA-DYNAMIC

For details on all Maxell hecording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL 1l: 60, 90 min.
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90 120 min./LN: 60, 90, 120 min.
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THE FASCINATING THING about space exploration is — there’s
no limit | Qur space feature this month is a report on Project
Daedalus, about a study on sending an unmanned probe to a
neighbouring star system. Returning to Earth, if you've been
musing about buying a video cassette recorder then you'd best
take a quick read of our article (starts page 135) and get in
quick because they won’t remain at such low prices as at present !

Got the flat note blues ? Tune up with our Electronic Tuning
Fork. Crystal-derived accuracy and straightforward pc board
construction are features and you can plug it into your guitar amp,
too. For the hobby computer enthusiast, last month’s news (7
about the Z-80 processor board should have whetted the appetite.~ @mﬁ@nﬁg
Well, here it is — page 30, right now.

On the hi-fi front, one wonders if amplifier technology could be
improved much these days. Judging by the report on Sansui’s
AU-417, the answer seems — not much ! Two speaker reviews are
featured in the Sound section this month, the Model 15 from
Altec-Lansing and the DR-1 from RTR.

Lastly, we have some good news and some bad news . . . as
the well-known joke goes. December the 7th will go down in
history as “The last, great, wild Synergistic Beer Drinking Fling".
All good things come to an end . . . see page 98. The bad news
will be the followingday . . . . .

So you think this issue’s a good one ? Wait until you see
December |

Roger Harrison, Editor
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Electronics Today International is published by Modern Magazines (Hold-
ings) Ltd, 15 Boundary St, Rushcutters Bay, NSW 2011. It is printed (in
1979) by Wilke & Co, Browns Rd, Clayton, Victoria and distributed by
Australian Consolidated Press. Recommended retail price only.

ETI subscriptions cost $19.00 per year (inc. postage) within Australia.
Cost elsewhere is $24.50 (inc. postage — surface mail). Airmail rates on
application.

Photostats are available of any article ever published by ETI. We charge
aflat $2.00, regardless of page quantity, from any one issue of ET1. Thus, if
the article is in three issues the cost is $6.00. Send orders to the address
below. The charge includes postage.

Back issues: cost $1.40 each plus 45 cents post and packing. We can
supply only the following issues:

1976: Nov Dec

1977: April May June July Ayug Sept Oct Nov Dec

1978: Jan Feb Mar April May June July Aug Sept Oct Nov Dec

1979: all to date

Binders available for $4.50 plus 90 cents post NSW, $2.other states.
Orders to: Subscriptions Department, ETI 3rd Floor,

15 Boundary Street, RUSHCUTTERS BAY, 2011 NSW

READER ENQUIRIES

By Mail: There is no charge for replies but a foolscap-size stamped
addressed envelope must be enclosed. Queries relating to projects can
only be answered if related to the item as published. We cannot advise on
modifications to projects, other than errata or addenda, nor if a project has
been modified or if components are otherwise than specified. We try to
answer letters as soon as possible. Difficult questions may take time to
answer.

By phone: We can only answer readers technical enquiries by telephone
after 4 pm. In enquiring by telephone about back issues or photostats,
please ask for the “Subscriptions Department”. 33-4282

MICROFILM

Microfiche editions of this publication are available by annual subscription
from Microsystems Pty Ltd, PO Box 188, North Sydney, NSW 2060.

COPYRIGHT

The contents of Electronics Today International and associated publications is fully pro-
tected by the Commonwealth Copyright Act (1968).

Copyright extends to all written materal, photographs, drawings, circult diagrams and
printed circuit boards. Although any form of reproduction Is a breach of copyright, we are not
concemed about individuals constructing projects for thelr own private use, nor by pop
groups (for example) constructing one or more items for use in connection with their
performances.

Commercial organisations should note that no project or part project described in
Electronics Today International or assoclated publications may be offered for sale, or sold, in
substantially or fully assembled form, unless a licence has been specifically obtained so todo
from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders.

Liability:

Comments and test results on equipment reviewed refer to the particular item submitted for
review and may not necessarily pertain to other units of the same make or model number.
Whilst every effort has been made to ensure that all constructional projects referred to in this
edition will operate as indicated efficiently and properly and that all necessary components to
manufacture the same will be avallable no responsibility whatsoever Is accepted in respect of
the failure for any reason at all of the project to operate effectively or at all whether due to any
fault in design or otherwise and no responsibility is accepted for the failure to obtain any
components parts in respect of any such project. Further, no responsibility is accepted in
respect of any injury or damage caused by any fault in the design of any such project as
aforesaid.




LISTED BELOW ARE THE
OUTPERFORM

OOOR

MAJOR HEADPHONES THAT
THE MARUNI HV3

ing too!!!
MARUNI microphones take some beating
N.B.

NMARUNI

SUPERLATIVE HEADPHONES AND MICROPHONES

THE MARUNI CORPORATION

297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 ® TELEPHONE, 645 2079 @ TELEX 32571
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¥2 PRICE TRANSISTOR PACK!

We stlll have 8 few experimenter's transistor packs left (you may
remember them from Februsry Electronics Australia). These transistors
are ideal for the hobbyist. and at the price we are offering them for
offer exceotional value for money.
Thece are twenty transistors in all, equivalent to BC\OG': BC107's.
BC157 s and BC158's. 9012
ACK OF TWENTY TRANSISTORS: $2.80 (plu. 500 P&P}
(nomul price for twenty transistors of this type approx. $6.801)
Those transistors are guaranteed brand new, and are at! within manufact:
urer’s spacifications. They sre NOT seconds or surplus rejects.
Avallable through all chl lmnh stores, mnny Dlel
mith Mail Ord

IT'S ABOUT TIME ...

STOPWATCH/TORCH | vALUE

A stopwalch that can Fon

THE
MOTORIST:

Quart: cheonometar sccuracy, lacgs,

aasy-te-read Ruorescent digita

Opecaten from 12 vohs, tshes levy

powsr then yeur dash liphts Easy to

mutsl, hracket supphed

As shewn, with case: Cat X-1047
524.50

Unit without case (for inatalistion in

dool: Cat X-1045 §1 9,50

150 PROJECTS TO BUILD...

That's right. ® whole 150 of them. Radios. amplifiers.
salar projects, etc atc. No soldering required. snd it ie
battery operated — sa it is complsuly safe!

Includes basutilully detailed

OWN A TRS-807

READ THIS AND SAVE!
The Dick Smith Mini Disk Drive is

0% chasper thon the Tondy Disk
Drive, e b 14% lrgar cagacaty.

See our sdvert oa page 24 of

Septomber Eloctronics Austraiie

for mete exciting detaits!

$379.00

Cet X-3230

Navalty redice make ldes! gitis! Dne e disgubeod 08
8 pig ~ mala chauvinist model to be suset. The other
@ big scrow: (around 100mm long. that's how bigt)

D
FOR TH E H
So we gel them! Yeu've
osked us to1 9 volt sikaline
coils — hote they are.
Dursceils: alkalina hatteries
which outlest carban ¢
by up to § 10 1. So for theee

Mala Thouvinist pig: Cat A-4310. Wos $§.95; now
$5.95

OST MONITOR

Suits Exidy Sorcerer, Tandy TRS-80, Apple. stc
etc. Why pay over $200 for a manitor whep
this one suits tham all? -

Brend new &

Quarsnteed

12V DC/240V AC

operation

Cat X-1196

$149.50

1 your way bn dark corners with
hendy fibre-aptic terch Shaht
o & twists inte the ‘warks’

1 the handymsn & habbyist.

) o $3.95

OEAR CUSTOMERS

Quite ofea. producis we sdvertise are comp
Ietely sold out withing a few deys. Or
problems may Nold up delivery of promised
90005 30 they are ot in the steres whaen the
adven appoers. Pleese dou't

manager o slalt they sre

anything ahout it! What w

Be quicki Ensy-10-
build peper tape
reoder Wit tor el
computar  enthus-
insts. Murry!
NOW

<3

VALUE!

7 5%

Ca1 K-3488

PGRADE YOUR TRS-80,
APPLE OR SORCERER

So they've reduced the price of their 18k
axpansion kit. still double
price of ours! Upgreds your TRS-80

Apple or Sorcersr 1o 16k for I2b Iram 18k} with

our sasy-te-fit aspension bit.

Full inatructions previded. Don't be conned
inte paying $300 for o $150 convers:

Cat X-1185 (TR$-30 canv, Cot N+1186)

(NB Extrs switchos roquirsd sl 49.50

sito includes o torch! LCD

for loag battery irfa. highty sccursts.
Nota' dus to demand
Mocks may be fow

19 pich up o um:ulu qu give the store g
ring first . . just
Dick Bmllh and Staff

THEY'RE BACK
(we
hope)! g

PS. IU's o clack
N

Incredible valuel Quality EMI
C-30.cassettes at 8 traction of
the price you'd sxpect. Idesi

REASURE HUNTERS

Sas our et
Dick Smith Electronics has treasure hunters for all budgets —
trom simple types under $30.00 to the finest avasilable: the
mighty Fisher 558D ~ the "Rolls Royce’ of treasure hunters.

for letters, lectures, computer
use, music, etc etc etc.
And look st tha price againl

EMITAPE
X1000

(SORRY ~ This special is
CaETTL 30

for mail order customers

only. Personal shoppers: -

N\
ol hobby use ,‘,‘@(f)
For privats & experim- é’m
Jast number

Sisply push 1 button los
ute re=dist up 1o 18 dignael}

manusl housed in sturdy and
aftractive wooden cany cese
Even imciudes 8 trensparem
IC! An ideal gitt — one 1hat
cauld start o usetul hobby or
o worthwhils coresr.

Cot X.2030

Find the treasure hunter vou want from our outstanding range:
Budget Model: 1deal for the beachcomber.

You won't o . 01d tine to pay lor this one! Self contained, uses m.l.s voh

battery. Fingortip sdjustable centrols, Cat X-1062 29.90

Techng Tncnr TR Discriminator (the only detector with o

Zperts: it looks s wmple, but ki a true T-A

itivity. Cat X-1085, $138.00

watch your stors for in-
f10re bargaing.)

. 75¢

owte has bean overwhaiming! Two

sold out ~ bundreds have

ppoinied. New snother shipment

hos arnvad of these remarkable push-bution

phons  disllers whick romembat the lest

number you dislled. If you weat swe. hurry:
wtocks won') lest fong!

ATTENTION: Aithough these disllers fit pert-

sctly into etandard Austsalian telsphones (wo

soldeniag required) presast reguletions do

nat aliow you to ese them for this purpose.

$49.95 “"

$53.50 AL

COMING SOON:!

The new Yaesu FT-207R
CPU controlled,
synthesised 2m
hand-held

800 channels across 144-148MHz. with
¥ ontry of all fr b

scen manually, or sutomaticstly for a

busy or a clear channel. With four

ohannels of frequency memory:

memory back-up when powaer is ‘off,

600k H2 repeats: splits {or odd

splits H you wish) = it's got the lot!

Don't buy a 2 metre rig

until you ses this auperb

technological breakthrough.

It's due in our stores in just

& tew weoks = snd h will be

well worth the wartl

Cat D-2888 $388.00

AMATEURS

DON'FT FORGET Dick Snuth will inatch or
better ANY GENUINE ADVERTISED PRICE
on Yaesuw or Hy Gam

(Svs our sdvent alsewhars I8 this is

D-tex Treasure Hunters: for when you'rs earious sbout irsasurs finding!
Four versions of thia world-femous detector:

oh & Cot X-1073. $398.00

385 seorch coils OF (3) with 200mmcoil and GROUND
REJECTION cirewitry instand of lorgs coil . . . . Cat X+1074 (apectty typs). . . . $450.00
{4) With both 200 & J55mm ceits AND ground rsjection . . . . Cst K-1075 . . . . $480.00
NOTE: 8 budget D-tex model with 200mm coil onty is evsilsbis in fimited quantities onky.
O-tax . Cet X-1072 $395.00
AND THE BEST OF THEM ALL:

THE FABULOUS FISHER 5550 — o VLF {very low frequescy) §/Rgiscriminaior wilh
pround repection — scknowledged By experts to be the state-ol-the-snt in tressure
huniers. [t sslle for S100 lans than fta neasest rival the Whites 000D
Fishar 565D (may be b8 limited supply for & few washs) CatX-1078 ... §549.00
recommend that beginners {m treasure
hase the Flsher $SSD, it ls so incredibly
emaitive It Is quite difficuilt to use and master unless you
have an expert to show youw how!
—

NEW!

Dich Smith cessertes havs hesn up-greded
Brilliant new paciaging tells you they re different
— find out for yourssM just how good they really
ool Try 8 couple of thess quality tap:
ik, try ton {types com

e

buy diect fom the
mportec and e,
Betiery included!

Cat X-10;
Incredible accuracy

Incredible slzso

value
EXCLUSIVE TO DICK SMITH!

“GOLDEN ROD”
TV ANTENNA\

A go-anywhere TV antenna -
for car, heuse, boat, etec etc.
Yeu can mount this in verticsl o1 hogkzontal mode for eithar
n— 80 t i3 Waal tor use on 8 carevan
with ratiacior for maximum

Mateur eguigiment

€60 LN: $1.50 ea(Cat C-3350)
C90 LN: $2,00 ea(Cat C-3362)

RECTANGUL
€90 EDR: $2.75 ea(Cat C-3354)

Il LEDS!
Cat L-4022 Z~

Us‘ 23% $29so e s

o deck or eecorder and racerver
¥ of owr new bosk The i

Comes with meuntisg
Ca1 L4028

tectanguiar Leds
Avarladie i 1ed ar green
AE0 GREEN
Co1 7 4040 Car 2 3047
65¢ each

155¢ each lor 10 01 mare)

BALUN:

Want to uss co-sx? You'll
need o batun TI e iy =
waalherpioot, sirang. = >
cat-a52  $2.50 L%

HUGE STOCKS NOW IN!
The WIA Amateur

It you live in the metropolitain area or even a fringe area

then this s the sntenna for you. It will give sxcellen:

resufts. Maximum gain on channels 0.2,7.9 & 10, with

GOLD ANODISED elements for extra long lite. 300 ohms
with ing bracket.

rding medium. snd how te get 1he
bast rom your tapes and taps rscording squipment
Also availabie separataly. Cot B:-8035 @ 50¢

AT LAST!

Wollongong Now Open
3 ol

BUYING BY ORDER vALUE:

Radio Callbook MAIL? ! 21
s evasyt Simply st 3

(1979 ED'T'ON) the dems you wanl, with

Yas! Wa naw have lorge siocha of the hen catatogue numbers. Bt

and post it oft wilh your
Inatitute’s A ehegque 1o our mail ordes

ue Redio Callbosh. centie {address a1 night)

the callsigns, nam 0on'1 forgel 1n include

of simodt alf the amatsur operators post b paching {charges

and SWis in Austraiis b PNG, phus apply 10 1utal order value

loads of dats & informatien. s pes tabie

Every amatewr & SWL

Cat B-2317

The new Dick Smith
Wollongong store is now
open. Call in and say hi
to the manager, Peter
Marding. and his tnendly
staff. For everything you
want in electronics, —
263 Keira Street,
Wollongong.
Phone28 3800

NDTE These chaiges apply 1o guods semt ny

post in Austraia only Large and bulky iems
cannal he sent by pe

W you preles we will ateh your widee by

. Comel Rosd Fraght te anywhere n Austrabia

for only S6 00  1ha's below what 11 costs

and bulhy tlems aarmaity sent

ntess yau tpecity dilteremly {eg

by ot ar e you pay lierght on delvery |

Then watch your letjerb.




MINI HI-FI
SPEAKERS

Top performanca trom such o tiny
spester. Il space is @ problem. or
# you dom’t want your speshars to
look obtrusive, try thess.

They'rs only 120 1120 x 130mm,
snd performencs is equal to meny
speakors costing two end thriee
umas 88 much! Try them you'll be
pleasantty surprisad’ Cot A-2378

$99.50 pair

®Car
® Bost
@ Carevan

3-wey light: Huore. spot ond
flashar for compers. in the cer,
home; wherever you need @
portable lamp. Hand held or vae
shoulder strap supphed

Cat X-1084

51495

BB 8H

R

NOW IN EASY-MIX
PACK . . .

Yos! No mare mucking sbout with powders, |
waiting for them to dissolve. Now Dick hos |
handy pachs of ferric chlonds in

@ Homs Units & Fiats
BRIIBIIBNIBRPRL PSRRI IRRNS

)
‘ucK sMITH

i aassal 220 s d el ledd et e sy sd sl

caLLing BIG

SONSTRUQ&E\M

AND A
problems: Ll
This huge * Ou"""
rack mount- \

ing case.

Quality con-

struction,

measures 8 huge

425x250x140mm

Comes ss shown H-2480

with handles 8 pre
punched ventilation

holes. Professional
quslity.

49%

BB BRIBIBBLBIS ISR BHBES ccccuuuuc.uuuccuum

COMING SOON: DICK SMITH'S

‘FUN WAY INTO ELECTRONICS'

The all-new Introduction to elactronics.
& Ata Dick Smith store or booksoller SO

$ OMRON DPDT "

Cat. 8-7138
Just look st this superb reiay bergein
ated ot 12V DC with 290 obm call
resistance, massive 0.44 comact ruting
Mounts direct on PCH. ideal for
madern circurts requining « small ralay.

IT'S THE TIME OF THE BURGLAR AGAIN —
AND IT'S TIME YOU DID SOMETHING ABOUT THEM!

GLASS BREAKAGE

DETECTOR
Incrediblel Up-to-the-
minute 1echnology gives
protection for shops, offices,
homes. etc. Simply glues on
window, it gluss bresks. it
actustes slarm system. s
not affected by tapping or
other sounds; sensor reacts
only to sound of glass actually

Iiquid torm: just pour inta water end you heve

instent solution Mekes 60OmI of etchanl ———

Cot H.5852
20% MORE ETCHANT FOR
THE SAME PRICE! $

ucvc » ‘W‘muc ey
Ail *

et computer enthusiasts. expenmenters
This calsculster hayboard kit with o
host ol uses: comes complete wilh
PC board, il heys anc spring
ol tor combination tocks. alerm

ing. Approx 26mm cuba

Cet L-5230

$29.50

Daor switches handy lor car alorms,
home alarms. stc normally open
with deor closed. close when door
opans {it thet's mot double dutch

Cat 15256 $1.6$ pr.

ALARM COMPONENTS

SIREN SPEAKER: Highly efficient
deters the most determined lelog.
Operates trom 12 volts

Cat L-7026 $11.50

FULLY INTEGRATED
RELJABLE CAR
PROTECTION

At last: & reliable suto alarm thet is easy to use.

installs in minutes. senses voltage drops In

system to sound alarm. Even has a specisl loop

for CB & cassatte, etc, protection.

12 voit. suits all negative sarth cars. Does not

use vehicle horn: built-in siren for top protection
~

—_—

GUARD YOUR HOME!
A tot of burglaries occur when you are at
homel Guard your house with this portable
ultrasonic alarm. |f anyone crosses the
Invisible beam, the alarm sounds. tdeal for
when you're watching TV, leaving the rest
of the house unguarded Battery operated.,
mains operation via optional power pack.
Covers up to 300 square test. Outstandmg
value; cheap insurance!

Cat L-5108

NEW KITS

(and new kit components)

Remembar parts for most kita im most of the electronic magerzines are normal stock lines.
So sven it & hit 150t histed. we mey be sbis to help you snywey. Call in end otk ws!

PROCESS TIMER (see ETI OCYT '79)

Printed eircuit board CatH-8623 $3.95

INFRA-RED REMOTE CONTROLLER (Sea Oct. EA)
CQY89A Infra-red diodes Cat Z-3235
BPW24 Photo tran: Cat Z-1954
Printed circuit boar: Cat H-8365

$1.50
$3.50
$5.95

OISCO STROBE (similar to ETI September)
Complets kit Cat K-3150
Printed Circuit Board. Cat H-8572
Fiashtube Catl §-3882
Trigger transtormer. CatM-0104
Discharge Capacitors (sach). Cet R-2855
Reflector. Cat K-6016

WINDSCREEN WIPER DELAY (Ses September EA)
Printed circuit board Cat H-8364
Othar components for this project are normal stock lines

AUTO CHIME {Ses September EA)

Cat K 3502
Cat H-8363
Cat 2-6825

$29.75
$3.70
$18.50

Complete kit
Pnnted Circuit Bosrd
TMS- 1000 Integratad Circurnt

INDUCTION BALANCE METAL DETECTOR (See ETI)
Short form kit (not ncluding former or dowsll for rod
Cat K-3100
Ca1 H-8578

$35.80
Printed circunt board only $1 50
PLAVMASTEN SYEREO EQUALIZER {Ses May EA)

C kit I Car K-3500 $99.50
UA4138 Quad Op Amps. Cat Z-6105 $1.88
PC Boards {set of 3 high quality boards) Cat H-8360 $12.95
Slider pots Cat R-1980 85¢
Knobs to suit slider pots Cat H-3782 50c¢

9kHz WHISTLE FILTER FOR TUNER{See Feb EA)
kit.

Comp Cat K-3496 $19.75

INTERSIL LCO EVALUATION KIT (Sao Fob EA)
(As used in EA digital voltmeter) Cat K-3450 $39.50

MAJOR DICK SMITH RESELLERS

Listed below are re-sellers who stock s large range of our
products. However, we cannot guarantes that they will have all
items in stock or at the prices we advertise.

A&M Electronics
78 High Street. Wodonga, Vic. Ph 244 588

-----------------------

il

\dad et el 222 2222

$99.00

e e L e amaans LTI L LT

VALUE!
SPST Cat 51918
MICROSWITCH
FOR JUST 60¢!

Yes, thet's nght s microawntch for only 60
conts! These brond naw, hendy Mtle awrtches
were bought as o bulk purchess — end the huge
saving is passed om to you Micro switches
mormally sstl for sround $2 — $3 of so!

Think of the uges elerms. control ciccuits,
models, service work, efc ett. Seve now!

Advanced Electronics

5a The Quadrant, Launceston Tas. Ph 317 078
Aero Electronics,

123a Bathurst Street. Hobart Tas. Ph 348 232
Peter Brown Electronics

9 Doveton Street North, Ballarat Vic. Ph 323 035
Coastal Electronics

43 Vulcan Street, Moruya NSW. Ph 742 545
Crystal TV Rentals Pty Ltd

66 Crystal Streat, Broken Hill NSW . Ph 6897
Delta Electrix

67 Queen Street. Ayr, Nth Qid. Ph 831 357
Elektron 2000

44 Brown Road, Broadmeadow, Newcastle NSW, Ph 691 222
Fred R Hayes Electrical

28 Station Street, Bowrsl NSW. Ph 611 861

D & M Harrington,

6/1 Machinery Drive, Tweed Heads South. NSW. Ph 364 589
Hutchesson's Communications

5 Elizabeth Street. Mt Gambier SA. Ph 256 404

Keller Electronics

218 Adelalde Street. Maryborough. Qid. Ph 214 559
Lismore Kitronics

Cnr Magellan St & Bruxner Hwy. Lismore NSW. Ph 214 137
M&W Electronics

48 McNamara Street. Orange NSW. Ph 826 491

Mellor Enterprises

Shop 2/15 Forsythe St, Whyalla Norrie, SA. Ph 454 131
Power & Sound

147 Argyle Street. Traralgon. Vie. Ph 743 638

Stevens Electrical

42 Victoria Street, Mackay, Qid, Ph 511 723

Sumner Electronics

95 Mitchell Street. Bendigo, Vic. Ph 431 977

Sound Components

78 Brisbane Street. Tamworth NSW. Ph 661 363

Trilogy Wholesale Electronics

40 Princes Hwy, Fairy Meadow, Wollongong. NSW. Ph 831 219
Tropical TV Services

249 Fulham Rd, Vincent, Townsville Qid. Ph 791 421
Variety Discounts

113 Horton Street, Port Macquarie NSW. Ph 835 486
Wellington Electrical Services
110 Lee Street. Wellington NSW. Ph 325
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BONZA
BULK
BUY
BARGAINS -
BEWDY!

LT Y YTV T Y e aanaad

SAVE 20% TawTasTIc
Famous “Weller cord-
less soldering iron

For saldering powsr whersver you go: thia bandy
Wallar iron has Inbuilt re

with mains chargar. Bulb in and lights the wi

cormars. Incadibla veles: compare our price

FABULOUS COLOUR TV GAMES
GREAT FUN FOR CHILDREN AND ADULTS.

Great for when the TV programs are crook (and [sn’t that a lot
of the time?). These coOlOUr TV games feature plug-in
cartridges which give you greater choice: you simply buy the
cartridges you want. Simple to operate. will not damage the
TV set in any way, hours of fun and enjoyment for the whole
family. Price includes basic 6 game program.

OTHER CARTRIDGES AVAILABLE:
10 game super sports {Cat X-1182)

Motoreycle — four games of skill (Cat X-3163)

Car race = play a friend or the clock {Cat X-1165)
Wipeout - Six fasclnating games (Cat X-1168)

BIG QUANTITIES

Inferested in buying (or
sefling) big quantities
of bonta bulk buy hnes
such as we show here”
Talk to owr marketing

manager  Phome (021
888 3200

Budget
Car
Sound

Slider pots take
a tumble ...

Top quelity shides pots.
made by Sosnss. 50k
resistance, probably the
most used velue gaing,
Compare our price with __
others! Cat R-1982

60¢ ea!

A spamker toc $2 567 Who s
iadding?? Cortandy not us
These wcradible vehs car
rudie/ viore0 speskens we 16
ohm impedence (so they N
st arrythung!) end meesurs
100 x 150mm  Ca A-7132

32.50!!!
BYPPPPB BSB89 588
* JC SOCKETS
WAY UNDER RECOMMENDED % LEAP DOWN
RETAIL PRICE! IN PRICE!

INCLUDES MAINS CHARGER AND
1P« 12 MONTH GUARANTEE Save with Dick Smith bufh buying power:
wi've slashed the pnce of our mast populer
1C sockets by up to 25% Dort muss out
8 pin mind dip: Cat P-4080 was 40c each
Save 25% - NOW ONLY 30¢C ea!
18 pin DIL Cot P-4140 Ware sefling for
40c. NOW ONLY 35¢ EACH!

e 2L S 2 2L 222 22

$20.00
.$29.00
$26.00
$25.00

Other TV games
avaliable from a low $19.95!

DICK SMITH ELECTRONICS

NSW 125 York Street, SYONEY Ph 290 3377 | VIC 399 Lonsdale St, MELBODURNE. Ph 67 9834
147 Hume Hwy, CHULLORA.  Ph 642 8922 656 Bridge Road. RICHMOND. Ph 428 1614
162 Pacific Hwy, GORE HILL  Ph 439 5311 | QLD 166 Logan Road. BURANDA.  Ph 391 6233
30 Grose Sirest. PARRAMATTA. Ph 683 1133 | SA 203 Wright St.  ADELAIDE.  Ph 212 1962
263 Keira Street, WOLLONGONG. Ph 28 3800 | WA 414 William St. PERTH. Ph 328 6944
ACT 36 Gladstone St, FYSHWICK. Ph 80 4944
EXCEPT WHERE NOTED, ALL ITEMS SHOWN IN STOCK AT PRIC

MAIL ORDER CENTRE: PO Box 321. NORTH RYDE NSW 2113, Ph 888 3200. PACK & POST EXTRA

DSE642

welcome here
SHOPS OPEN 9AM to 5.30PM
(Saturday: 9am till 12 noon
BRISBANE: Hall hour earlier
ANY TERMS DFFERED ARE TO
APPROVEO APPLICANTS ONLY

RE-SELLERS OF OICK SMITH
PROOUCTS IN MOST AREAS OF AUSTRALIA




NEWS cigest

Satellite TV broadcasting
trials in Australia a success!

The Canadian Department of Communications de-
monstrated direct-to-home TV satellite broadcasting in
Australia, in co-operation with the Australian Post and

Telecommunications Department, during August and

September.

The Hermes experimental
satellite was employed for
the trials, which used a
number of low cost TV
receive-only (TVRO) earth
station terminals. Telephony
demonstrations were also
included in the trials.

The Hermes satellite was
moved from its location above
the equator south of Calgary
(Canada) to 142 degrees west
longitude, over the middle of the
Pacific, for the demonstrations,
where it could be ‘seen’ from
eastern Australia.

A workshop — ''Satellite
Communications — Canadian
Experience and Australian
Planning” — was held in Can-
berra over 22-24 August at
which both TV and telephony
satellite communications were
demonstrated.

The Canadian team conduct-
ing the trials here demonstrated
a telephony hookup via the
Hermes craft using two termi-
nals employing one metre dis-
hes operating on the experi-
mental 12/14 GHz band. The
terminals were connected to the
Australian switched telephone
network and ISD dialling via the
satellite was demonstrated.

The recent IREE convention
(IREECON) in Sydney was
treated to satellite TV demonst-
rations via Hermes, from 27-31
August. From the 4th to the 21st
of August demonstrations of
TVRO terminals were carried
out at about 50 different remote
rural locations in eastern Au-
stralia, through NSW and QLD.
These demonstrations were
quite successful and were met
with a great deal of interest.

The team demonstrated low
and high power TV reception
from the satellite using 1.2
metre diameter (1) dish anten-
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nas, electronic equipment suit-
able for domestic production
and standard consumer TV
sets.

Further successful demonst-
rations of telephony and TV
were conducted in New Guinea
on September 4 and 5.

Dr John Chapman, Assistant
Deputy Minister (Spaces Prog-
ramme) in the Canadian De-
partment of Communications,
(DOC) led the Canadian delega-
tion to Australia, which com-
prised representatives from the
DOC, the Canadian Telecom-
munications Carriers Associa-
tion, Telesat Canada, Spar
Aerospace Ltd of Montreal, SED
Systems Inc of Saskatoon and
the Ontario Educational Com-
munications Authority.

Unfortunately, Dr John

Chapman — known as "Mr
Satellite’ — died shortly after re-
turning to Canada.

Hermes is the eighth of nine
Canadian satellites in orbit.
Launched in January 1976, it had a
design lifetime of two years, but was
in its fourth year of operation. The
Canadian designed and built satel-
lite has been used in a wide range of
social and technological experi-
ments in areas such as tele-
education, telehealth, community
interaction and broadcasting to re-
mote communities. Hermes was the
first satellite to operate in the 14/12
GHz frequency band. lts high power
permits direct broadcasting to re-
ceiving dishes as small as 600 mm
in diameter. Such earth stations are
expected to be mass produced and
cost as little as $500 in the near
future. Hermes was shutdown in
September.

ABOVE: The 1.2 m diameter
dish of the TV Receive Only
{(TVRO) demonstration terminal
installed at the University of New
South Wales campus for the
IREECON in August. Downlink
is on 12 GHz.

LEFT: Picture originated in Can-
ada and received in Australia
via the Hermes experimental
domestic broadcasting/telephony
satellite. This is an example of
low power reception from the
satellite’s 20 W transponder.

Sinclair split

Britain’s Sinclair Radionics
Ltdis to be split up following
a decision by its principal
shareholder (Britain’s Na-
tional Enterprise Board).

The company is currently
best known for its $200 50 mm»
screen pocket TV set — the
rights to which have been sold
to Binatone Ltd in Wembley,
Middx.

It is possible that the UK
Philips’ subsidiary, Mullard Ltd,
may produce Sinclair's thin-
screen TV. Development of the
latter unit will be continued by
founder-director Clive Sinclair
through his wholly-owned
company, Sinclair Research



Training in electronics
and communications

Newcastle Technical College provides a wide range of elec-
tronics training courses for residents of Newcastle and the
Hunter Valley and offers the Electronics Trades Course both
as a fulltime pre-apprenticeship course, and in block release
pattern to provide for apprentices and others throughout

Northern NSW.

The Electronics Trades Course which replaces the older Radio
Trades Course has been broadened to include both analogue and
digital techniques and offers a range of optional subjects in stage 3

in specialised areas of the industry.

Other courses offered include Post Trades Television, Radio
Transmission, Industrial Electronics, Basic Electronics, Two Way
Radio Users Course, Technical Principles of Two Way Radio, and

Television Studio Techniques.

Thus, the College caters for a wide range of interests from hobby
and amateur radio, through trade courses to post trade courses.
Other special courses may be made available subject to sufficient

demand.

Enquiries regarding enrolments, content of courses, attendance
patterns, entry requirements can be made in writing to —

The Senior Head Teacher

School of Applied Electricity — Electronics Division
NEWCASTLE TECHNICAL COLLEGE

Maitland Road,
TIGHES HILL. NSW. 2297

or by phoning (049) 61-0461 extn 367.

Get the FAX ma’am

Melbournians can now send or receive facsimile copies
of documents to a number of overseas cities.

Whilst services such as
these have long been used
by newspapers this is the
first time in Australia that
such a facility has been av-
ailable to the public.

Overseas-Fax, the name
given to the new service,
opened for business in OTC's
Melbourne office on September
1, 1979. it supplements the in-
ternational phototelegram ser-
vice which has been operating
for a number of years.

Overseas-Fax is available 24
hours a day, seven days a week,
so that documents can be
transmitted during local busi-
ness hours or to coincide with
those in overseas destinations.
Incoming facsimile copy can be
collected from OTC's office or
delivery arranged by mail or
courier.

The unique feature of
Overseas-Fax is its ability to

transmit and receive all types of
documents (line drawings,
manuscripts, plans and graphs,
magazine layouts, clothing de-
signs, ideographic scripts, cus-
toms documents, edited copy
and signatures) in faithful re-
production over any distance,
bureau-to-bureau, within mi-
nutes. Colour cannot be repro-
duced and satisfactory black-
on-white reproduction of col-
oured documents depends
largely on their contrast.

Overseas-Fax presently cor-
responds with RCA Global
Communications officesin New
York, San Francisco, Hawaii and
Washington DC. Extensions of
the service to Hong Kong, Man-
ila and Singapore will follow
shortly. Other major overseas
centres will have the service
soon.

At a cost of $10 per A4 page,
Overseas-Fax compares

ELECTRONICS
AUSTRALIA EDITOR
JOINS DICK SMITH
MR. JAMIESON ROWE
has been appointed
Technical Director of the
Dick Smith Electronics
group of companies. He
takes up this position after
almost 20 years with
Electronics Australia
magazine, baving beld the
position of Editor since

March, 1971.

A graduate in both
Electronics  Engineering
and Arts, “Jim” Rowe is
well  known in  the
electronics industry, in
technical education and to
Australia’s electronics
bobbyists. He has written
many bundreds of articles
and a number of basic
textbooks. He is also
regarded by many as the
“fatbher”’ of hobby

favourably with courier or air-
freight charges, but its major
advantage is time-saving. Usu-
ally, the document can be col-
lected at the corresponding
overseas bureau within an hour
of transmission from Australia.
These bureaux also offer a
number of delivery options in-
cluding mail and courier ser-
vices. It is also possible to for-
ward the document from the re-

computing in Australia,
baving  designed  from
scratch one of the first
bobby/teaching computers
in the world.

“We see the 1980s as a
period  of  incredible
growth, " both for
electronics as a whole and
for. small computers in
particular. I know that Jim
Rowe bas the skills and
experience to enable us to
take advantage of the
opportunities represented
by this growth.”’

Jim Rowe is married,
and be and bis wife Laraine
bave three children. He is
expected to take up bis
new position on November
5th, 1979.

“l am quite excited at
the prospect of baving Jim
Rowe working with us”,
says Dick Smith.

ceiving bureau by facsimile re-
transmission.

Though the Overseas-Fax
service is initially only available
in Melbourne, a bureau is in-
tended to be soon established in
OTC's Sydney head office.

All enquiries concerning
Overseas-Fax should be di-
rected to (03)60 0351 (Mel-
bourne) or (02) 230 5284 (Syd-
ney).
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Yes! Your next party can be just as exciting, vibrant ' ll
and colourful as the bestdisco . . . splashes of colour .
and light to make any party really swing!

Dick Smith has some fantastic disco gear and it

won’t cost you big money either.

‘STROBE

Turn out the lights, switch on your strobe light and ‘freeze’ the
action - turns your party Into a light show of distinction.
Everything in this kit has been made to make its construction
easy - even for the beginner. Kit includes photographic type
reflector with perspex safety screen plus all electronic parts
and case, to make a superb strobe with a variable flash rate of
1 to 20 seconds. Easy to follow but comprehensive instructions
are included with each kit.

Music into light! Audio information from your amplifier is used to
‘FREEZE, THE control 3 channels of coloureq fights - as the frequer;cy ‘cha:;g;esr:rr\‘e'
ACT'ON WITH lights beat to the music using duﬁergnt levels of sound to give
light levels. Easy to construct by using the exclusive 16 page assembly
4 manual. (For coloured lights see below).
STROBE

See DPS for all DISCO COLOURED LIGHTS
P&P deta " The Holder: wai, ficor or celling mount with

swivelling base so you can ‘place’ your light

P-5620 $3.50 each
THE FLOODS: screw into the above holder for

use with Musicolor system

ONLY
YELLOW RED BLUE GREEN ¢7.95
$-3850 §-3852 S§-3854 $-3856 each

W © g The Complete DISCO
: light system
uv

A completely Integrated unit with 30 lights in

5 different colours covering frequencies from

very low to ultra high. Connect to your Hi Fi,

plug into the AC, play your music and see the

light show come to iife! Presented In a wooden

cabinet with multi-dimensional diamond pat-

\) tern front for a colour show in depth. Size:

53902 460(h)x290(w)x185(d)mm.

Not just a ‘blued’ tube - this is a true UV tube that will give
fantastic effects when the normal room lighting is turned off.
Clothes washed in certain brands of detergent will ‘fluoresce’
under this light to give weird and wonderful effects. The tube is
rated at a standard 40 watts and has the normal two pin fitting.

Also available and handy for disco installations:
AC mains plugs Cat. P-5400 only §6C each: 3 core malins cable Cat. W-20585 @ 40¢/m or if you buy a 100 metres or more pay only
36¢/m; Heavy duty speaker cable Cat. W-2012 @ 18¢/m or for 100 metres or more pay only 15¢/m; Cordless soldering iron (has in-

!)ullt rec!\avgeable battery) complete with tip and charger for only $26.00 Cat. T-1050 - plus many other ‘bits and pieces’ for your disco
installation - Dick Smith Electronics the name behind successful consumer electronics.

DICK SMITH ELECTRONICS

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS




NEWSdigest

Sinclair instruments feature
versatility, small size

British manufacturer, Sinciair, have established a reputation
for delivering versatile products in small packages for a

reasonable price.

This being so, many techni-
cians and hobbyists should be
‘interested in two Sinclair test in-
struments featuring small size
and versatile functions.

The PFM200 is an 8-digit,
200 MHz hand-held digital fre-
quency meter. It has two ranges
— 20 Hz to 10 MHz and 5 MHz
to 200 MHz, with three selecta-
ble gate times to suit each range
(six in all). It operates from a
standard No. 216 9V battery
and comes complete with input
leads for around $140. Not bad!

We had occasion to look one
over in the ET1 labs recently and
it certainly did its stuff in fine
style. The display is pocket
calculator-sized, but so is the in-
strument! No doubt it would
prove very handy for fleld-
servicing applications.

We had the opportunity to
play with the Sinclair DM450 di-
gital multimeter also. This in-
cludes pretty-well the standard
volts- (milli)amps-ohms and
ac/dc ranges as found on many
a multimeter. The instrument is
battery-operated (four NiCad ‘C’
cells) and has a 6-digit display.
Maximum current range is 10
amps, max. volts — 1200 dc,
750 ac. The ohms range starts
at 200 ohms and goes to 20M.

It's asmall device, housed in a
plastic case that appears as if it
would not stand much abuse —
although we didn't really check
this out.

Price is a competitive
$256.52. Extras available are a
high voltage ac prove, ac adap-
tor/charger and deluxe carrying
case.

All worth careful scrutiny.
Further detalls from Emona En-
terprises Pty Ltd, Suite 8, 661
George St, Sydney 2000. (02)
212-4815.

Instant french
letters

A nation-wide electronic
mail system based on cheap
and simple domestic fac-
simile machines is currently
being researched by Fr-
ance's Postal and Telecom-
munications Dept.

The facsimile machines are
being developed by Thompson
CSF using 1728-element
charge-coupled devices for
document reading. A thermal
device is used for printing.

The aim of the PTT is to have
the new service in operation by
1981 — they hope for a million
users by 1985.

Proposed cost of the termi-
nals is around $400.

Presumably any alternative is
better than France's existing in-
ternal mail services which by
comparison make our own Post
Office seem like the ultimate
model of efficiency.

International award to
Australian instrument

An Australian mineral survey instrument has won a prestigi-

ous international award.

The instrument, SIROTEM,
which was invented by CSIRO
and developed by Geoex Pty Ltd
of Adelaide has been named as
one of the winners of the IR 100
awards for achievements in sci-
ence and technology.

The awards, for the most sig-
nificant new technical products
each year, are made by the in-
ternational magazine Industrial
Research and Development.

To win one of the IR 100
awards, SIROTEM faced inter-
national competition from or-
ganisations such as NASA,
Massachusetts Institute of
Technology, GEC, EM], DuPont
and Hitachi.

SIROTEM can be carried on a
back pack and includes a con-
trol box containing a powerful
electronic computer and a flexi-
ble loop of wire up to 400
metres long.

The instrument operates on
the principle that ore bodies
conduct electricity and is used
by geophysicists to locate ore
bodies before test drilling.

The instrument was launched
into the commercial market
early last year and already mod-
els — at about $20,000 each —
have been sold in Finland, Swe-
den, the UK and Canada as well
as within Australia.

World’s longest opto-link

An experimental optical telecommunications system, 96 km
in length, has been assembied by Philips Research
Laboratories in Holland. Itis belleved to be the iongest made

so far.

The glass fibre connection
takes the form of 16 reels of
cable, each cable being made of
six separate strands. The reels
are connected in two sections of
eight kilometres each.

The signal is passed down
one strand in the cable, through
a repeater at each eight
kilometre section, through the
second eight kilometre section
— then through a further repea-
ter before returning up the cable
via a second strand. This sequ-
ence is repeated, via all six
strands and eleven repeaters
until the signal emerges at the
end of its 96 km journey.

The-attenuation of the system
Is a mere 4 dB/km including the
joints every kilometre, hence the
need for repeaters at only eight
kilometre intervals — a big im-

provement over conventional
copper cable links (which re-
quire repeaters every two to four
kilometres).

Also in the opto-link field is
the news from Japan's Nippon
Telegraph and Telephone Cor-
poration that they have suc-
ceeded in transmitting an 800
Mbit/s signal through a 30 km
length of fibre-optic cable with
an error rate of less than 17,712,
The signal source was a 1.3 um
indium-gallium-arsenide —
phosphide laser operating at
room temperature. The attenu-
ation at this wavelength is such
that the loss in the cable is only
0.73 db/km including losses in
splices every 2 km.

Total dispersion at this
wavelength is almost zero thus
making possible an extremely
wide bandwidth.
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Specialised
Soldering
Toolsfrom...

SERVICE SITUATION

TAKE THIS TOOL

GET THIS USER ADVANTAGE

® No power
® No time to get power
® Must work on live gear

SCOPE
"“CORDLESS"

® 12 volt. Battery power available
only.

® Outdoor and bad weather
expected.

® Service vehicle can get
within 6 metres.

SCOPE -
"12VOLT
SUPERSPEED"

. 40—200 Terminations depending

on conductor size.

. Recharges overnight.
. Heats in 6 seconds.
. 60 watts — Controllable

temperature.

>oN s

. 5 Second heating.

200 watts if needed.
Controllable temperature.

. You can replace tip or element

anywhere in minutes.

® Modern sophisticated PCB
equipment.

® Accurate & automatic temp.
control wanted.

® Components are heat critical.

1. Heats in 45 seconds.

. Dial any temp. 200°—400°
. Plugs direct to mains.

No transformer needed.

. Accept iron plated tips from

0.8mm to 6.4mm.

SCOPE
; e : ’ SUPERSPEED
® Unpredictable soldering situation. 150w 1. 5 second heat up:
® Maybe elegtncal or electronic 2. Controllable temperature.
or mechanical. - g -
~ 1 t 1
® You can’t come back to base . : - _°r W A
for a bigger or smaller iron. SCOPE 4. 4 volt safety in the hand.
“MINI"
75w

Available from your normal trade suppliers in Australia

and New Zealand.

SCOPE LABORATORIES

Box 63 Niddrie Vic., 3042.
Phone: (03) 338 1566. TLX 34382.
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Dear Sir
Would it be possible for you to
explain how to work out your capacitor
values. | used to read ETI a while ago
and noticed when | recently purchased a
copy that the capacitor values have
suddenly changed.
1f you could show me how to convert
from microfards to this new system |
would be most grateful.
Yours faithfully
Shane Waye

Dear Mr Waye

Articles on component numbering
and marking systems can be found in
the May/June 1976 and March 1377
issues of ETI. Simply explained how-
ever, the system we now use is in com-
mon use and according to the system
set down by the Australian Standards
Association.

For capacitors, the terms pF, nF and
uF are used. The lower case letters
designating the capacitance “multiplier”
relative to one Farad, as follows:

p=10 ;2 (vico)

n= 10'6_ {nano)
u=10" (micro)
Thus,

1000pF = 1nF, expressed as 1n
1000n = 1uF, expressed as Tu

Values in each multiplier range up to
1000 are expressed directly,; for 1000
and above the next range is used. For
example: 560p, 820p, 1n.

No decimal points are used, the multi-
plier letter replacing it, as follows:

5.6 pF is written 5p6

0.001 uF = 1000 pF, expressed as 1n
0.0056 uF =5600p F expressed as 5n6
0.01 uF is expressed as 10n

Similarly, with resistors. The multi-
pliers used are:

R = 1, ohms, directly

k = 1000 (103); kilohms

M = 10°; megohms

Thus, 560 ohms is expressed as 560R,
etc. Again, no decimal points are used.

1800 ohms is written 1k8
0.56 ohms is written OR56
4.7 ohms is written 4R7

[ trust this is of assistance.

Dear Sir

May | congratulate you and your staff
on your fine publication. You have
always catered well for our electronic
interests and preoccupation. You have
catered for those who combine other
interests with electronics, e.g. Photo-
graphy, Model Railway, cars, etc. How
delighted, we who play around in boats
would be, if we could combine more
electronics with our boating.

Seriously, a group of us who share a
common interest in electronics first and
boating second, would be pleased to see
some detailed technical articles on sonar
with perhaps some circuits and constru-
ction projects on depth finders or
indicators. What an exciting array of
displays and alarms we could develop
from this.

Looking forward to many more years
of reading ETI.

Brian Clark
Windsor, NSW

Dear Roger

Congratulations on a most improved
format! The magazine is most sophisti-
cated now but still caters for all levels of
readership.

Never overlook the teachers and kids
for their basic theory needs and simple
practical models.

I've a few ideas: what about an
article discussing the various decibel
designations - i.e. dBm (O dBm, +4 dBm,
+8 dBm - who uses what and why; dBV,
dBi, dBmV, etc. Also what is the ‘NAB’
and the '|EC’ and what are they all
about?

Your October article on the toxicity
of Berryllium was very timely.

Graeme Scott VK3ZR
Surrey Hills, Vic

What agood idea(s) - article(s) coming
in due course.

Dear Sir

We have recently been made aware
by telephone enquiries from Telecom
Australia and others in the Electronics
field and by articles in Trade Publi-
cations, of the danger in the use of
Beryllium Oxide included in the manu-
facture of certain components and
ancillary products.

It should be very important to
Technicians and others who may be
handling servicing materials, in particular
Heat Transfer compounds, to know that

at least one such product - Bevaloid
GS$13 - which is manufactured in our
Brookvale plant does not contain
Beryllium Oxide.

We feel that the Electronics Industry
should be made aware that there are
comparatively ‘safe’ materials available
to them, and the best way to do this is
through the pages of your excellent
publication, together with other
Technical Magazines covering the same
field.

N E Blackler
Marketing Officer
Bevaloid Australia Pty Ltd

Dear Sir

| have a query concerning the crystals
specified for the ETI Aircraft Band
Converter (ETI 721, Mar ‘79). As
suggested, | purchased two crystals,
offered by Dick Smith for use in scann-
ing receivers.

| have since, found that both crystals
seem to be incorrectly marked by the
same degree, or, alternatively have been
designed for a 10.5 MHz IF.

i.e. Xtal Marking Oscillator output
124.7 135.2 MHz
118.7 129.2 MHz

Thus, for the receiver to be tuned to
the channel specified on the Xtal the
second |F would need to be tuned to
10.5 MHz and not 10.7 MHz.

| would be interested to know if the
Xtals are incorrectly marked or whether
they have been designed intentionally
for a 10.5 MHz IF for use in the scanning
receivers.

This need not be a problem other
than | have Xtals for some other channels
with the channel output appearing on
10.7 MHz.

| am also anxious to know whether
you have any definite plans to describe
a matching 10.7 MHz | F/Audio system
to complement the converter and
aerial already published.

R J Verrall
Taroona, Tasmania

| spoke to the Service Manager at Dick
Smith Electronics, Mr Gary Crapp,
about the problem. It seems the cry-
stals may be incorrectly marked. If you
return them an exchange will be arran-
ged. A suitable 10.7 MHz [F/audio
strip is planned for early next year.
Roger Harrison
Editor
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POWERSCOPE

A NEW CLASS OF OSCILLOSCOPE
DEDICATED TO MEASUREMENT

THUMBWHEEL SWITCHES

THUMBWHEEL SWITCH ONLY
SF — Front Mount SR Rear Mount

rPart No. | Descrlgtlon Pnca 19 Prlca @
IN THE FIELD OF _SF-12_| Single Pole 10 Position | 3.00 270 |
)  SR-12. Decimal [ 300 | 270 |
POWER co NTROL _SF-21_| 10 Position BCD only L 3.00 1 270 |

SR-21 N [ 300 | 270

’ ACCESSORIES For front mount

Pan No. |  Description | | Price 19 I Price 10+]

SF EP | End Plate (Pair) i 75 69 |
_SF-DP_| Divider Plate (each) _ SOF=mir_ L5
SF-BB | Blank Body (each) .50 .45 |
SF-HB_| Half Body (each) 50 | 45 |

= ACCESSORIES For rear mount

Part No Description [ Price 19 | Price 1__1
SR- §P_ End Plates (pair) [ 75 69 |

|_SR- DP_ D|v|der Plate (each) 50 45
SR-BB | Blank Body (each) .5Q 45 __‘

["SR-HB | Half Body (each] [ 50 45

SERIES SF Front Mount Assembly
PANEL CUT OUT LENGTH

Wt d 2 R e ; N
A 1 NO OF SWITCHES
1 PALR Ei'D PLATES INCHE L
e e - — 4
641 1625
06955 2475
t 322¢
. 4 585 40 2%
re 2 5E
2205 56 25
2

SFEP SFTV SF02 SPNB SERR SEDP  SREP

QU uarrawn

SERIES SR Rear Mount Assembly

Safety engineered
for DIRECT measurement
of waveforms in AC and DC power lines

PANEL THICKNESS REQ
397 0254w

SWITCH, DIVIDEA, OR 0315 * 0007
FULL BODY SPACER G001 0127 Mw

® 4 Channel differential input. 100mV to e, o i T g 41 3 eSS eRCen Tavi aver v

200V/div. DC to 7.5 MHz. o TERETLEE T ginge T )
® Common mode rejection 350V RMS e _S7.80 ] RECTIFIERS ;

CERMET SINGLE | Wo2 15A 200v s050

W04 154 400V SO 60 Wi
TURN TRIM POT KBPC 602 6 Am, 200V $150
Spectrol model 63P KBPC 606 6Amp 600V $1:75
DAC'TOUAL SIZE KBPC 1002 10Amp <00V 5195
KBPC 1004 10 Amp 400V §2 25
STOCK VALUES KBPC 3502 35Amp 200V s2 60

( +500V)
® Maximum Input 660V RMS or + 1000V
(3kV peak transient overload)

® 0° to 359° phase measurement with
digital readout.

® 0°, 120°, 180° and 240° zero reference
by push button selection.

® 100nSec to 10Sec/div. time base with
phase delay trigger.

10. 20. 50, 100, 200. 500, 1K, 2K. 5K. | KBPC 3504 35 Amp 400V 5298

10K. 20K, 50K, 100K. 200K. 500K, 1M ¥
2M 19 soss | LOGIC PROBES
10+ Values may be mixed ____SO75 ]| CONTINENTAL SPECIALITIES

COMPUTER

—
COOLING FANS ——— "
Popular Muffin fan
Standard size 4.68" LP2 15 MMz max input $24.95
square, 110 volt LP1 10 MMz max mput $44 .95
or 240 volt LP3 50 MHz max nput $69.95
avalable $24.50

DP1  Digital pulser with aulooolanty
$74

pulse sensing

® Hazard-free operation with insulated DIP SWITCHES
controls, panel and probes. p pid =gt S % POWER TRANSFORMERS
® Powered by single or two phase AC,  hoenone 5180 N MICROCOMPUTERS

8 posions * See Feb 1979 E A for full details

o iona r . O 8345
Dl oy ot . o WIRE WRAP IC SOCKETS | | /s,
® Supplied with 4 x 1:1 probes and 4 x 10:1 Gold plated 3 level wrap * SE 805
Q 8 PIN 42 24 PIN 1.30 8V (v 5A 2x14V + 1A $16.50
probes (3kV rating). 14 PIN 66 28PIN 182 | SE810
BWD 16 PIN 74 40 PIN 1.96 g;/om 10A 2x15V @ 1A $19.00
18 PIN 90 :
OSCILLOSCOPES made to measure 20 PIN 1 20 8V« 204 15V 1A o o
15V (« 3 4
ELECTRONICS PTY. LTD Ry — —
E . 8 TRIBUT All prices plus 15% saies tax. Plus frelght: $2 smali parcels,
Miles St., Mulgrave, Vic. 3170 NSW: (02) 888 8111 $5 larger.
P.O. Box 325, Springvale, Vic. 3171 qip. (07) 52 7255
Ehglne (08) 5(|5|1 2888 -— SA &NT. =(B) 212 3111 STEWART ELECTRON'CS
ables: ‘Oscilloscope Melb’ TAS: 003) 23 1843
ST nstioen) e oy 2 B 33 SUNHILL ROAD, MT. WAVERLEY. 3149.
NZ: WELLINGTON 66 3581 Phone (03) 277-0622 Telex AA36908.
PS 881/A RUCKCAE 59 5527 Bankcard accepted. Mon-Fri 9am to 6pm.

Sat 9am to 12 noon.
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Project DAEDALUS
flight of fantasy,
or fantastic flight?

Recently, the British Interplanetary Society published a report on ‘Project
Daedalus'. It was nearly 200 pages long and took five years to write. it's
packed with detailed calculations for the design of an interstellar craft.
These show that the capability is almost within our grasp. Phil Cohen
analyses the results of the report.

THE DAEDALUS PROJECT isa detailed
study of the feasibility of building and
launching an unmanned interstellar
probe. The purpose of such a probe
would be to gain information about
nearby stellar systems — and especially
to search for planets which may contain
the first alien life we contact.

The project is the work of the British
Interplanetary society, a society which
was founded in 1933 with the aim of
advancing the space industry in the UK.

The study group which worked on
the Daedalus project consisted of a
small number of professional scientists
and engineers from establishments such
as the UK Atomic Energy Authority,
British Aircraft Corporation, RAF and
City University, London. The work was
carried out in their spare time over a
period of five years and culminated in

the publication of a JBIS (Journal of
the British Interplanetary Society)
report nearly two hundred pages long,
which contained a summary of the
results of the study!

The intricate report attempts to raise,
and find theoretical solutions for, all
possible problems which would be
involved in such a project and even
includes the design of a factory to ‘mine
the atmosphere of Jupiter to produce
propellant for the Daedalus ecraft.

The name Daedalus (meaning
‘cunningly wrought’) is from a Greek
legend — Daedalus built sets of wings
for himself and his son, Icarus. During
their flight, Icarus disobeyed his father’s
instructions and flew too close to the
Sun. The wax holding his wings together
melted and he was killed. Daedalus,
however, reached his destination

without mishap!

The mission
The probe’s mission is to fly past
Barnard’s star, dropping smaller probes
which will collect data about the star
and any possible planetary system,
transmitting it back to earth. To get
there, it will need to accelerate to about
12% of the speed of light, that is:
3.6 x 10”7 metres per second! Barnard’s
star is some 5.91 light years (Ly) away.
Barnard’s star is not definitely known
to have planets. Recent observations
have shown that the star ‘waltzes’
slightly, suggesting that its ‘dancing
partner’ is a massive planet, similar to
Jupiter. However, this waltz is not
pronounced enough to prove, with any
degree of certainty, the existence of a
planetary system. >
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LOW PROFILE
TRANSFORMERS

with 40% Extra Power

AL 7VA/6 6V C.T. or 3V
AL 7VA/9 9V C.T. or 4.5V
AL 7VA/12 12V C.T. or 6V
AL 7VA/15 15V C.T. or 7.5V
AL 7VA/18 18V C.T. or 9V
AL 7VA/24 24V C.T. or 12V
AL 7VA/30 30V C.T. or 15V

All Models Rated At 7VA.

Features:
Insulated to AS C126
PCB Mounting Pins

Pin Compatible with other
Current Models

Mounting Clamps available for
non PCB applications

Modern Welded Stack

Fully enclosed windings

Size L.49mm, W.35mm, H.34mm.
Weight 0.23 Kg

Also available in 10VA with similar
dimensions for O.E.M. Quantities.

S.E.C. certificate of sultabllity to ASC126.

IX;ILEC| A+R Electronics Pty Ltd
30-32 Lexton Road,Box Hill.Vic,3128 Austraia. Telex:32286.

A MEMBER OF VICTORIA: 89 066! QUEENSLAND: 52542]

THE R-SO. R h R
HLEcThomoaNAR  NSW: 7896733 WEST AUST: 3819522

GROUP STH. AUST: 51 6981

HONG KONG : (3)891271
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HOME OF ELECTRONIC
COMPONENTS AND

280 CPU

Processor unit

280 CTC

Counter/Timer

280 PIO

Peripheral interface

280 DMA

Direct memory accesss

280 SI0

Serial Input-output

Zilog

MICROPROCESSORS

With a large stock range of 1K,
4 K, 16 K, RAMS, ROMS, PROMS, EPROMS

SEE THE NEW ITOH PRINTER

Plus a full range of:

e CMOS, TTL, TRANSISTORS
e 4 and 8 MHz CRYSTALS

o DREAM 6800 BOARDS

e CHIPOS MGNITOR PROMS

(O@I(S A
rﬂ'(b*“THE P@FESS&L\)JNALS" o

170-180 Wright Street, Adelaide. SA. 5000. GPO Box 537,
Adelaide. 5001. Telephone (08) 212-3111. Telex 88261




Why Barnard’s Star, then? There
are two stellar systems closer to us
— Proxima Centauri at 4.3 Ly and
Alpha Centauri A/B at 4.4 Ly. Alpha
Centauri A/B is a double star and must
surely be as interesting as Barnard’s
Star?

The answer is that the Daedalus
Project is an attempt, not to design a
probe completely, but to provide a
design framework for further studies.
The design team considered that if it
was possible to use a Daedalus-type
craft to reach Barnard’s Star, it shoud
be possible to get to Alpha or Proxima
Centauri also.

One major consideration in deciding
on the actual ‘mission profile’ chosen
was that it had to yield some sort of
results within a human lifetime. This
was because it was considered unlikely
that any state would undertake a longer-
term project!

The first twenty years of the project
would be spent designing, building and
fuelling the craft. It would then
accelerate out of the Solar System for
2 years, at which time the first stage
would be dropped to save weight.
The second stage would také over

for another 1.8 years, accelerating the
craft to its final, awesome speed.

There would then come a 40-year
wait, with the craft transmitting only
data about the interstellar medium —
the dust concentration, for instance,
which would be invaluable for the
design of later craft.
e
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The positions in space of the stars closest to
the sun. The figure beside each star is its
‘interest’ ranking. These were arrived at by
taking into account the distance, the ‘unique-
ness’ of the star (how frequently similar types
occur) and the probability of habitable
planets. The obvious choice for a mission
would be Alpha Centauri but the probe was
designed to reach Barnard’s Star for good
measure.
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At the end of this period the craft
would be close enough to its target
to detect the existence of any ‘gas
giant’ planets similar to Jupiter. At
about this point it would start to dis-
perse its probes. The dispersal has to
take place this soon because it takes
a lot of power to change course at that
sort of speed and the probes would
have to fly past the star itself as well as p
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Star as seen from the Earth.

Barnard’s
Unfortunately it's not visible to the naked

eye, It appears in the constellation of

Ophiuchus.

TANK SUPPORT AND
JETTISON ARM
/s

Secfion A-A

The second stage. This is similar to the first stage but carries the payload — a package of smaller probes ta be deployed near the end of the ipurney.
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any planets. which may be at wide
orbits. The decisions about which
directiori to send each probe would be
taken by the main computer on board
the craft. As radio waves would take
about five years to reach Earth from the
ship by this time (and thus a ten-year
wait for a reply!), all decisions would
have to be taken by the ship's computer.
As the craft reached the outer limits
of the system, the probes would begin
to send back information to it. It would
relay the information back to Earth,
the total transmission time being about
three years — the beginning of the
message would only be half-way home
when the craft stopped transmitting!

The craft

The Daedalus probe has a two-stage
engine, the first stage being dropped to
save weight when its fuel is finished.
These two stages propel the payload
of smaller probes, computers for
controlling the mission, communic-
ations and other equipment.

The first stage weighs over 40 000
tonnes fully fuelled and is about 150
metres long and 190 metres wide. It
consists only of a giant motor and six
spherical fuel tanks. It burns for about
two Yyears continuously at the start of
the mission. The designers also took
into account which materials would be
used for the craft’s reaction chamber,
for instance, have to stand temperatures
from 3°K (3 degrees centrigrade above
absolute zero) to 1600°K. This means
using an exotic alloy. The one chosen
was molybdenum with titanium,
zirconium and carbon, internally
nitrided — you don’t come across alloys
much more exotic than that!

DEUTERIUM PLUG

DEUTERIUM HONEYCOMB
WITH LIOUID “He FILLING

5

DEUTERIUM
COAT
SUPERCONDUCTING
SMELL

DEUTERIUM/TRITIUM
TRIGGER

The fuel pellet structure. The superconducting
shill enables the pellet handling system to
fire the pellet into the reaction area, where
the boiling of the deuterium coat generates
enough pressure to detonate the ‘trigger’
pellet. Each fuel pellet is 1 to 2 cm in diameter.

The fuel tanks are dropped during
the course of the ‘burn’ to save weight.
As they weigh over 16 tonnes cach this
is quite a saving. Remember, the fuel is
being used up also — the first stage
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INJECTOR POWER
STORAGE CAPACITOR

PROPELLANT

STORAGE

INJECTION GUN

FORWARD FIELD COIL

FUEL PELLET OF D3He

REACTION CHAMBER

REAR FIELD COIL
RELATIVISTIC ELECTRON

BEAM GENERATOR

e __ EXHAUST

7
s T 7' ‘ taas . SN
\ INDUCTION PICKOFF
\ / COILS
MAGNETIC ’

The Daedalus propulsion system. This works by controlled nuclear fusion explosions. Solid
pellets of a hydrogen isotope mixture are fired on by electron beams and a magnetic field
contains the blast. See the text for a full description.

itself, without fuel and tanks, weighs
only 100 tonnes.

The second stage is almost the same
as the first, except that it's about
1/10th of the mass and about % the size,
It has four fuel tanks which are also
disposable and carries the payload bay.
This is about 30 metres long and about
50 metres diameter. It holds (starting
at the front) an erosion shield to protect
the craft from interstellar dust erosion,
the eighteen disposable self-propelled
probes, the main telescopes, the com-
munications equipment and computers
and the ‘wardens’.

As the craft will be on its own for
some decades, and as only the most
optimistic would expect there to be no
failures on board during all this time,
it is necessary to have some form of
automatic repair. This is where the
wardens come in. Controlled by the
main computers, they are multi-purpose
self-propelled robots, flexible enough
to perform any repair or replacement
necessary (within reason). The ship
would also carry a large complement
of spares — hopefully, the wardens
wouldn’t have to build anything from
scratch.

The ship would be 190 metres long

at launch and would weigh over 54 000
tonnes — that’s a lot of mass to get
moving!

The propulsion system

The starship is propelled by a series of
very small nuclear fusion explosions,
occurring at the rate of 250 per second.

The Daedalus propulsion system
contains the energy of the explosions in
a very strong magnetic field and releases
it between explosions by squirting out
the explosion products at an exhaust
velocity of about 107 m/s.

The fuel for these explosions is a
mixture of isotopes of hydrogen and
helium in a solid fuel ‘pellet’ about 10
to 20 mm across. These are stored in
fuel tanks at a temperature of 3°K (3°C
above absolute zero) to keep them from
melting!

The pellet structure is rather similar
to a particular brand of sweet — a thin
hard coating and a honeycomb centre.
The coating is not made of chocolate,
however, but of a superconducting
material. This makes it possible to shoot
the pellets into the reaction area by
magnetic means at an acceleration of
about 106g. This phenomenal acceler-



ation is necessary so that they can cross
the gap between the pellet ejection
system and the ignition point between
the time when the last explosion has
died down and the next one is required
to start. As this happens 250 times a
second, this crossing has to be fairly
fast.

Once at the ignition point, beams of
high-energy electrons are shot at the
pellet. This vaporises the outer shell
instantaneously, which increases the
pressure and temperature of the centre
to the levels required to ignite fusion.
The ignition is helped by a ‘trigger’
particle in the centre.

The expanding plasma is trapped
by immensely strong magnetic fields set
up by two coils surrounding the engine.
The coils generate a peak field intensity
of around 14 Tesla and are cooled by
liquid helium flowing through the
hollow conductors to keep the temp-
erature down to 4°K. The field is
deformed by the explosion and
(hopefully) contains it and keeps it
within the reaction chamber — exactly
like the ‘magnetic bottle’ which can be
used to contain nuclear fusion reaction
in terrestrial fusion power generating
stations.

One of the reasons for choosing the
particular fuel used is that very little of
the reaction energy is released as
neutrons. This means that the engine
is relatively ‘cold’ (in radioactive terms
only!), as the electrons and protons
from the reaction can be trapped
magnetically, whereas neutrons cannot.
This lack of neutrons means that very

Gavin Roberts

littdle shielding is needed to protect
the rest of the ship — a weight saving.
Unfortunately, the fuel is rare on
Earth and this brings its own problems.
For the entire mission, about 3 x 101°
fuel pellets would be required — with a
total mass of around 50 000 tonnes.
This would consist mainly of 30 000
tonnés of helium-3 and 20 000 Tonnes»

S

EXHAUST ' 3
-
FLOW

100

_REACTION

-

CHAMBER

-100

A computer-generated cross-section of the area around the reaction chamber, showing the
magnetic field profile. The peak field generated in the coils would be about 14 Tesla.
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Gavin Roberts

.... flight of fantasy, or fantastic flight?

of deuterium. As these are both very
rare they have to either be produced
artificially on Earth or ‘imported’
from elsewhere.

Probe debris protection

The chunks of rock which plagued Dan
Dare and his ilk by ploughing through
the walls of spacecraft during gaps in
the plot are not as numerous in inter-
stellar space as was once imagined.

In the main, the matter which will
be encountered between stars consists
of ionised and neutral hydrogen clouds
and very fine dust grains.

The average mass of the grains is
thought to be about 0.1 pg (or 101 0kg).
While this is not exactly enormous,
the craft will hit quite a large number
of them, all at a velocity of 32 000 km
per second!.

There are two problems to be
countered — the heating effect of the

22 — November 1979 ETI

ionised gasses (as large numbers ot high
energy protons and electrons hit the
vehicle) and the erosion caused by the
impact of the dust. The designers
predict that the erosion shield of the
probe will reach a temperature of
193°K — well within reasonable limits.

The material used for the shield
will probably be boron and the report
concludes that a thickness of 9mm
of boron will survive dust erosion long
enough to protect the vehicle from the
X-rays produced by the impact of
protons and electrons (and of course
the protons and electrons themselves)
during the course of the entire coast
period.

When the probe reaches the
Barnard’s Star System, however, it will
encounter the same problem again, but
on an entirely different scale.

The target system, if it’s anything
like our own, will be full of all manner

of junk — ranging from material the same
size as the interstellar dust all the wa
up to asteroids weighing up to 10!
tonnes! Of course, the likelihood of
meeting something large is small, so to
speak. The designers of the probe took
as a target protection against a 0.5
tonne object.

To protect the vehicle against half-
tonne rocks coming towards it at
32 000 km per second is not as difficult
as it sounds, luckily! The system used is
to fly a small chemically-propelled
vehicle about 200 km ahead of the main
probe and use it to deploy a smoke
cloud about 100m thick and with a
total mass of 6 kg. While this secems
rather insubstantial, the calculations
show that anything under 500 kg will
be totally vaporised on meeting this
cloud and that the expanding vapor will
be too thin to harm the vehicle when
it passes through it, 200 km behind the
smoke cloud and 0.005 seconds later.



It seems that you can stop anything if
only it’s moving fast enough!

A similar method would be used to
protect the smaller probes which are
shot into other parts of the target
system. The probe couldn’t really be
said to fly past the Barnard system — it
punches several holes in it and flies
through it!

r 20
_EROSION
SHIELD
POWER
SUPPLY
NUCLEAR
L 14 SHIELD
COMMUNICATIONS
BAY
OPTICS
BAY
COMPUTING AND
SIGNAL PROCESSING
SUBPROBE
BAY
- 2
L Ty 1ON ENGINES
0 I  AND PROPELLANT
STATION
DISTANCE (m)

One of the subprobes. These would fiy
through the target system, sending inform-
ation to the main craft which would relay
it back to Earth.

Subprobes

Most of the information to be gained
about the target system will be via the
220 tonnes of smaller probes the
mother ship will carry. These will be
‘launched’ some distance from Barnard’s
Star and will follow carefully-planned
trajectories through the system, trans-
mitting information back to the main
vehicle.

The probes (18 in all) would be
designed for specific tasks — three for
terrestrial plants, five for stellar physics
etc.
They would each contain a debris
protection system similar to the main
ship’s. In fact, there would be nineteen
holes punched in the target systems
detritus! There is an important principle
in physics which states that you can’t
study anything without changing it —
that’s certainly true here.

The Daedalus craft would also carry
five ‘interstellar medium probes’ for

finding the shape of variations in dust
concentrations, for example. These
would be spread around the mother
craft (three at a time, with two in
reserve) at a distance of 1000 to 10 000
km. When the craft flies through the
edge of a cloud of dust, the information
from all four sources (including the
main vehicle) would give information
about the shape of the edge and how
the dust varied throughout the cloud.

Communications

Naturally, it will be useful for the probe
to be in contact with the earth at all
times — it should be capable of sending
information back and receiving major
‘policy change’ messages.

During the boost phase, a large
plume of plasma (dissociated sub-
atomic particles) will trail the vehicle,
making microwave communications
impossible. For this reason the probe
will carry a communications laser for
use during the early period of the
mission. This system will have a band-
width (frequency response) of 20 kHz
and a range of one light year (32 000
km per second over one year). This
requires a laser with a peak power of
1.3 MW, operating in the infra-red
(which the plasma would be transparent
to).

When the boost phase finishes, the
craft  will deploy a microwave
transmitter/receiver which will be
mounted in what was previously the
reaction chamber, using the chamber to
focus the microwaves. This would
operate at 2.24 — 3.02 GHz and would
have a data rate of 864 k baud (864 000
bits/second). The range would be about
seven light years — sufficient for the
‘Post-encounter’ transmission of data
about the interstellar medium on the
far side of the target system. One thing
which had to be taken into account in
designing the system was that trans-
missions would be received at a lower
frequency due to the Doppler effect!

Less powerful transmitters and
receivers would also be required for
communication with the disposable
probes-and the wardens.

The computers

Perhaps the one aspect of the Daedalus
project which will require the greatest
extension of present-day capabilities is
the self-repair function.

The concept of the multi-purpose
‘warden’ robots is all very well but these
are, after all, only as intelligent as the
software (computer programs) which
control them.

All the way through the report the
wardens crop up as a sort of deus ex
machina for repair and even improve-

ment of the craft.

As was mentioned before, the speed
of radio waves limits the amount of
control from the earth to an absolute
minimum. The report shows, by extra-
polating data from military and
commercial aircraft, that a long flight
without on-board repair is not feasible.

This means, in effect, that before the
project is undertaken there must be a
major advance in the state of what is
known as ‘artificial intelligence’.

The ability of modern computers to
deal with predictable repairs — items
which will inevitably wear out in a
certain way — and such other tasks as
will be known in advance is probably
adequate when projected to the mission
date. However, the complete inability
of software as it stands at present to
deal with a) un-predictable events and
failures and b) failures in the software
itself is discouraging.

Then again, looking back' at the
advances in computing in the ,ast few
years . . . who knows?

The memory capacity of the system,
calculated from the amount of inform-
ation to be stored during flypast for
transmission back to earth, is about

3 x 10" bits. Using the latest in high

density information storage — the
magnetic bubble memory — this would
require about 200 000 integrated

circuits, weighing 1% tonnes!

Summary

The Daedalus Project makes fascinating
reading. What is most impressive is the
level of detail to which everything
has been thought out. For instance,
the material used for the insulators in
the electron beam generators (part of
the engine) ‘was chosen to be beryllia,
which has the required mechanical
and eclectrical properties. The mere
fact that the designers have gone into
such detail lends the report much
credibility.

The whole thing is written in a clear
(if highly technical) manner with
references to all sources of data — all
in all a very impressive work — but what
use is it?

The report will have several effects.
One will be to swell the ranks of the
British Interplanetary Society. Another
may be the serious consideration at
some time in the future of a Daedalus-
type project. It’s worth noting that the
same society produced a feasibility
study on a lunar mission some thirty
years before Apollo 11! o

Further information on the BIS is
available from: The Executive Secretary,
The British Interplanetary Society,
12 Bessborough Gardens, London,
SW1V 2JJ, England.
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Electronic
: Components
and Materials,

New high quality
range for single

and three-phase
power control.

This comprehensive range

offers a choice of commutation

characteristics at most

current and voitage levels.

They are all recommended for F
new equipment designs, but for '
applications in the 40A region,

attention is particularly drawn to

the BTW41-G and BTW41-H

series in the SOT-80 “Tripak”

encapsulation.

Basic data is given in the

accompanying chart
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The extraordinary
inventions of
Sir Joseph Swan

C.L. Bolz

One hundred years ago he gave the first public
demonstration of the incandescent-filament lamp.
Together with Edison, his name is incorporated in the
trademark of Ediswan light globes — produced to this day
by the Thorn Electric Company.

His invention brought about the establishment of the
electrical engineering industry. Apart from that he
contributed much to the technology of photography — he
patented bromide printing paper, as still used today — he
greatly improved the secondary cell and worked on early
fuel cells. His contribution to 20th century technology has

been far-reaching.

THE BRITISH ASSOCIATION for the
Advancement of Science recently
sponsored celebrations in Newcastle-
upon-Tyne, North East England, to
commemorate the centenary of the
first-ever public demonstration of an
incandescent-filament electric lamp.

The man who gave the demonstration
in 1879 was Joseph Swan, a North-
country Englishman who was to prove
one of Britain’'s most remarkable
inventors, responsible for innovations
that are still with us today and for the
start of the electrical engineering
industry.

He had but a rudimentary education,
which pleased him because the casualness
of it all allowed him to learn, while very
young, about a wide range of crafts
from ironwork to rope-making, about
coal-gas and about electricity. He
learned by very close observation and
through the friendly interest craftsmen
showed to an eager, wide-eyed,
knowledge-seeking boy. On leaving
school at 13 he was apprenticed to a
firm of druggists and so began to learn
chemistry.

He grew up with several brand new
branches of technology — photography,
electro-plating, batteries and the
production of vacuum.

“The elation created by the
announcement of a great discovery and

first acquaintance with its results,”
he wrote later on, “‘is a sensation of an
extraordinarily uplifting character, and 1
can never forget its effect as a stimulus
to experimental effort.”

The electric lamp

It was in Sunderland, his birthplace that,
at the age of 17 the seed was planted
that led him to his most famous
inventions in electric lighting. He read
about a new type of electric lamp,
patented in 1845, that made use of an
electric current passing through a wire
in a vacuum. He also heard about it in a
lecture and saw the principle
demonstrated.

In 1846, at the age of 18, he joined a
friend in a chemist and druggist business
in Newcastle-upon-Tyne, where all his
subsequent work on incandescent
lighting was done until 1883,

The seed of 1845 germinated because
of a remarkable development in vacuum
technology from 1855 onwards, starting
with the German inventor Heinrich
Geissler. It was the invention of the
mercury pump. Before this was available
all efforts to make a conductor
incandescent in an evacuated bulb failed
because the conductor either melted or
burned away in the oxygen of the
remaining air.

The pressure attainable up to 1855

was about 13 mm of mercury (13 torr
in modern terms). The mercury pump

achieved 10 -3 torr, which seemed
(naively as we now know) nearly a
perfect vacuum.

It inspired Swan to start experi-
menting. He realized that a material
of very high melting point was needed
and he chose carbon. He also knew that
he needed the carbon very thin so that
more power could be concentrated in a
small space, to make a sort of super
candle so to speak, or to achieve the
‘subdivision’ of the electric light, as it
was quaintly expressed in those days.
He also needed the carbon to be flexible
so that it could be bent into shape. It
was a great challenge to his ingenuity
and his considerable manipulative skill.

In the 1860s he succeeded in
‘carbonizing’ strips of paper by a
technique of his own, which was what
we would today call pyrolysis. That is,
heating to a very high temperature in
the absence of oxygen. The resulting
strips were remarkable, being flexible
and metallic.

Adsorbed air

Lamps made with the strips were,
nevertheless, a failure. There were
difficulties in connecting the strip to the
platinum wires used
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sk David Hafler proves, once again,that ‘world’class doesn’t have

10 cost the earth. Introducing

Audlo pioneer David Hafler, is back on the scene. After
his great success with the now — famous Dynaco Kit
preamplifiers and power amplifiers he now follows up
with a product bearing his own name — the DH — 101
preamplifier. David Hafler has one overriding
philosophy . . . the best at a reasonable price. The DH
—101 is acknowledged as one of the best preamplifiers
in the sound world. It is now available in Australia,
The easy to assemble kit is priced at a remarkable low
$375. The assembly procedure requires no great
technical skill and the whole job takes just a few hounrs.

“’l‘he specifications of the DH — 101 are extensive. 'I’he?'
can best be described as ‘state of the art’ — and then some!’
*‘Our conclusion is that if one is looking for a preamplifier
with perfect electrical performance, enough Input and control
flexibility for almost anyone, and a minimum of gimmickry —
and selling, at least in kit form, for a truly ‘bargain basement’
price — the Hafler DH — 101 fills the bill admirably. It looks
to us as though the Hafler touch has, if anything, become
even more refined with the passage of time.

STEREO REVIEW

“but its performance is literally ‘state of the art’. Its
distortion Is virtually unmeasurable . . ." ‘All noise levels are
inaudible and, with ‘A’ weighting, are very difficult to meas-

- quite possibly the most highly refined preamplifier

p

one can buy (in terms of sheer performance)’. . we have
been informed by those who have built the kit that it is very
simple, and that even a neophyte should be capable of assem-
bling a properly performing preamplifier in a few hours

or 50.
POPULAR ELECTRONICS

“’l'his unit has much of the punch and definition of the
finest solid state preamplifiers that I have listened to. But the
most amazing thing about the Model DH — 101 is not the
bottom end, but what the unit does in the midrange and top.
This is the first preamplifier I have heard that not only spreads
an orchestral stage to an extreme left and extreme right,
but also spreads this stage in a near perfect rectangle to the
rear’. ‘Like the very finest preamps that I have listened to,

nai

EAMPLIFIER

‘MODEL DH — 101 IN KIT FORM, ONLY

Read what the leading International Hi-Fi press

bave to say about the David Hafler DH — 101 then if you
are convinced, fill in the coupon below to ensure delwery.

Sl

b e

3/

the Hafler has phenomenally good definition and inner detail.
ABSOLUTE SOUND

Q‘The overall sound quality 'of the Hafler preamp .is
first rate. It has absolutely no irritating qualities, is very clean,
very quiet, very neutral’. ‘The audiophile who either can’t
or won't spend several weeks pay for a preamp no longer has
to settle for something less than the preamp of his dreams.
AUDIO CRITIC

“In sum, we were surprised that this preamplifier is not
being offered to the audiophile at twice its recommended
retail price, because even at that level it would be worth
every cent.

STEREO BUYERS’ GUIDE — AMPLIFIERS

the David Hafler DH-I01 preamplifier: Specifications

PHONOQO PREAMP SECTION

second Phono overioad: 180 inV 1 kH

Type: Discrete transistor (no inteyrated circuits)
10 Hs tu 100 kHz Maximum output: 7 volts 20 Hz 1o 20 kHz Distortion:
Less than ,0006% @ 1 kHz and 3 volts out Slew rate: 12 volts per micre-
1.8 volts ¢

1 d8

Rated output: 3 volts response:

Excellent!

0 kHz Phono

Input impedance: Greater than 25 k0 Square wave and pulse
Bass contral: Type: Moving inflection

with variable turnover Amount; ¥ 12 dB @ 50 Hz Treble control: Type
Shelving with fixed turnover frequency Amount

GENERAL SPECIFICATIONS

* 10 dB @ 20 kHz

cartridge interaction: 20 kHz none Hum and nojse: A’ weighted 86
dB below 10 inV 1 kHz input Frequency response: Complies with RIAA
pecification 40 Hz tc kHz ¥ 05 dB Hi-pass filter: In accordance
with proposed RIAA revision (IEC .publication 98, Amendment No.4,
Sept 1976) Gain: 34 dB @ 1kHz Input impedance: 47 k(Y in parallel with

'lnbut capacity can be modifled to conform with cartridge requirements. Above value
must be added to eapacity of connecting cables to get total cartridge load.

TONE CONTROL SEGTION AND HIGH LEVEL AMPLIFIER
Type: Discrete transistor (no integrated circuits) Rated output: 3 volts
10H 100 kH, Maximum output: 7 volts 10 H 100 kHz Distortion:
Less than .001% 20 Hz to 20 kHz Slew rate: 12 volts per microsecond
Rise time: 2 re ds Hum and noise: A" weighted 90 dB below
1 volt Frequency response: +0.0, —0.25 dB 20 Hz to 20 kHZ Gain: 20 dB

Number of semi-conductors: 28 transistors, 2 integrated circuit power supply
regulators, 4 diodes, 1 LED Inputs: Two phono, tuner, auxiliary, two tape
recorders Outputs: Two tape (buffered) and one program Provision for
patching in external equipment Controls: Volume, balance, bass treble,
dub, switching of inputs, mono-stereo, tone control defeat, power on-off
Intermodulation distortion: At normal levels of operation IMD, whether
SMPTE or CCIF, from phono input to preamplifier output is below the
residual of currently available instruments AC voitage: 100-130 and 200
260, 50/60 Hz Power consuption: 3.5 watts AC convenience outlets:
2 switched, 5 amp continuous, 72 amp surge: 2 unswitched, & amp con
tinuous Designed to requirements of Underwriter Laboratories Specification
UL-1270 Size: 13.75" wide x 3.25" high x 8.38" deep (35 x 8.25 x 21.3cm)
Shipping weight: 9 Ibs. (4 Kg)

All specifications are subject to change without notice

Guarantee: The parts in a DN

Stop Press: Just released!

101 kit sre warrsnted

David Hafler DH — 102 Moving
Coil pre-Preamplifier, specifically

To David Hafler, C/— Concept
Audio Pty. Ltd., 22 Wattle Road,

The
POST TODAY

for a full year from the purchase date. If 8 defective com
ponent is found on a circuit board or in 8 kit. simply returmn
the individual part Lo Conceps Audio prepaid together with
the serial number and the dste of purchase, and it will be
replaced at no charge. If you eannot locate what is wrong with

your DH — 101, return it 1o Concept Audio along with s copy
of the dsted bill of sale and & cheque for'$25. If the difficulty
is a defective part, the unit will be returned to you together
with your $25. Il the problem is found to be an error in your
assembly of the unit, the unjt wiil be put in proper working
order and then retumed to you freight prepaid. This warranty
is void if the kit has not been completely assembled or if
other than Tosin core solder has been used. Units assembled
with acid core solder or paste flux will be returned unserviced

designed to be installed within
your DH — 101 as an integral
art of the unit. Coming soon!
he David Hafler DH — 200
Power Amplifier. Details avail-
able as soon as possible.
The David Hafler DH — 101 is
also available re-assembled
for just $475. Telephone Con-
cept Audio (02) 938 3700 for
your nearest retailer.

Brookvale, N.S.W. 2100, Australia. .
Telephone: (02) 938 3700

Yes, I am convinced that the DH — 101 is truly outstanding
Please rush my kit as soon as possible. I enclose $375.

............ P/Code

DH/ETI



electricity into the glass bulb. In
addition, carbon was deposited on the
inside of the glass when the lamp was
runping, making it opaque. Against the
opinion of all colleagues and academic
judgement he decided that this was
caused by the poor degree of vacuum
and the release of adsorbed air during
incandescence.

He then had a flash of intuition that
solved the problem. Towards the end of
the evacuation process by mercury
pump he flashed a high current through
the carbon. It removed adsorbed gas and
created a higher vacuum. This leap in
technology was made in 1878 and the
technique has been used ever since.

He was still searching for a better
conductor that would lend itself to mass
production and be easily connected to
the platinim leads. He made at first very
thin carbon rods and he showed his
first successful lamp with a carbon rod
one millimetre in diameter to the
Newecastle-upon-Tyne Chemical Society
on 18 December 1878. On 3 February
1879 he gave a public lecture-demon-
stration to an audience of some 700
people in the premises of the Literary
and Philosophical Society of Newcastle.

The possibility of the ‘subdivision’ of
electric light was by this time a subject
for public discussion in newspapers.
Swan’s name became widely known.
He continued his work on a new type of
conductor and eventually produced a
remarkable carbon filament, though
he did not use the word.

By this time he had a rival, the young
American inventor, Thomas A. Edison,
who early learned the value of publicity.
Reports, later shown to be premature,
flashed across the Atlantic to the effect
that Edison had finally solved the
problem of the ‘subdivision’ of electric
light, and the confident news at first
caused a slump in gas-company shares.

It is interesting that Swan did not
patent his first electric lamp of 1878-9
because he considered that the basic
idea was well known and therefore not
patentable. Edison had no such self-
restraint and on 10 November 1879 he
applied for, and gained, a British patent
embodying the idea of a carbon
filament. Legally, therefore, he is the
inventor of the incandescant-filament
electric lamp, though the word ‘inventor’
is misleading here, for the basic notions
were well established.

Swan was not being naive in this, for
he had started patenting his inventions
in 1864. However, spurred on by
Edison’s sharp rivalry he rushed to
patent his flash technique of evacuation
two years after he had invented it.

Lighting homes

With his own lamp development he was

The electric lamp Swan demonstrated to the
Newcastle Literary and Philosophical Society
in February, 1879. The conductor was a
carbo_n rod about 1T mm thick.

very successful. He converted cotton
into a transparent resin by means of
sulphuric acid, a process he called
parchmentizing. The resin was easily

cut and shaped into filaments that were.

strong and flexible and could be
carbonized by pyrolysis to make carbon
‘wire’. He formed a company in
Newcastle to make the new lamps.
There were problems still of outside
connectors and easy replacement and so
on, but he lighted the homes of several
eminent people as well as the shop of
and enterprising Newcastle linen-draper.
The Royal Navy took up his electric
lighting, Many public buildings were
lighted.

The incandescent lamp had arrived.

At that time anyone wishing to have
the new electric lamps needed his own
generator, driven by gas or steam. There
was no general supply of electricity.
But the demand raised problems of
generation, transmission and
distribution, involving the making of
cable; there were problems of switching,
too. The solution of these problems
established the electrical-engineering
industry. The first power station in the
world was built at Holborn Viaduct, in
London, at the beginning of 1882 by
Edison’s company.

This lively inventor’s aggressive
attitude led to a period of litigation, real
or threatened. It is not necessary here to
go into all the details of the confront-
ation. It is enough to say that Swan led
the field and Edison was very quick
to catch up. Eventually, the two men
joined in the Edison and Swan Electric
Lamp Company.

The trade name Ediswan still survives
in lamps now manufactured by Thorn
Electric in Britain.

Up to 1883 Swan’s filaments, made
by carbonizing cellulose, controlled the

market while .Edison’s commercial
filaments were carbonized slivers of
bamboo. Then Swan produced yet
another remarkable invention. He
created a cellulose plastic and squirted
it through a fine hole so that it formed
a fine continuous fibre.

This process was suitable for mass
production and the pyrolysed fibre
made carbon filaments that were homo-
geneous and of constant diameter. From
1884 onwards all Swan lamps had these
carbon filaments. They were the basis
of all electric incandescent lamps until
tungsten came into use in about 1905.
The carbon filaments continued to
produce blackening of the glass but
only after a useful length of life.

Swan in this process was in fact
producing cellulose acetate fibre, the
first ‘artificial silk’. Mrs Swan crocheted
some of the finer fibres into table mars
but Swan himself took the matter no
further. Some of his assistants — he was
shrewd in his selection of them — were
later involved in the artificial-silk
industry for a long time.

Patents

In outline something should be said
about his other inventions. He first
produced collodion successfully in 1856
for use in photography and his method
is still used. He patented the so-called
carbon process for making accurately-
graded prints from negatives in 1864.
He applied the method to copper-plate
etching. He patented the chrome
treatment of leather in 1866. He
contributed original discoveries to the
development of dry photographic plates
and he patented bromide printing paper,
as still used to-day, in 1879.

Swan greatly improved the then new
secondary cell, or accumulator, by
introducing the cellular lead plate filled
with spongy lead; he patented it in 1881.
After his move to the London area in
1883 he continued work on a range of
problems including the behaviour of
dielectrics under electric discharge,
leading to improvements in induction
coils and transformers. He tried for
years, with great skill but no success,
to create an electric cell with an
imperishable electrolyte, anticipating
the modern fuel cell by using oxygen
and hydrogen as electrodes and a
ceramic as a porous electrolyte.

By the 1890s he was a famous man,
called upon to serve on councils and
committees. Many scientific ' societies
awarded him medals. He was elected
Fellow of the Royal Society in 1894,
when he was 66 years old; King Edward
VII knighted him in 1904. He remained
mentally alert throughout his life and
was experimenting to the end. He died
in his 86th year in May 1914. ®
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Some of - AUSTRALIA’S LOWEST COMPONENT PRICES

Note:: Regular Prices not temporary specials — keeo us in mind for that next order. (Diggerman Electronics)

Linear potentiometers Quallty Large red LEDS well difused
POTS 38c rotary carbon 38¢c ea. wide viewing angle. LEDS 'l
¥ 500 Ohm, 1K, 5K. 10K, 17c each, $1.50 per 10, $110/K $12 .00 e
(LINEAR Ve 25K, 50K, 100K, 250K, Quality MOUNTING CLIPS 5c ea. 17¢ each
ALUM. SHAFT 500K, 1M, 2M $4/100
4 g . Values: 100, 250, 500 Ohm, Trade/govt./S.T. exempt: welcome. Schools
#’ﬁ*}' o TRIMPOTS 1K, 2K, 5K, 10K, 25K, 50K, Send for special lists (e.g. $26 a 100 TRADE Credit
e et 15 pomm) roox, ook sook v ow | Bokama s59 e 1000 LCOs gt i T ENTRANCE  Okay
—_— e SIGNAL DIODE  [N4148 G
BC 107 METAL CAN TRANSISTOR A 1 Amp. DIODES $4 a 100 :f;}
BC 108 l {8525 sov 1Nd001 - Be . -
e BC 108 -13c ¢ gt A $30 a 1000 5¢ each
. o1 Siwg r"’@'* 400V 1N4004 - 8¢
13¢ ?oo it $11 5 1000V 1N4007 - 12¢ ZENER DIODES: 15¢c each 400 mW 5%
o 10% off 100. SAME E24 values 3V 1o 33V
(per 100 prices in brackets) - | e
Cap. 16V 25V 50V r’ﬁ i i e o S S 00
0.47 uF Y, ! - J _ n_
X thru to all all al it psnsm el (N Jlee 8 s e
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_ Fuil axial price list — SAE - - _ -
SCRs: TRIACS: 25 1A 400V
SCRs C106Y1 08A 30V C103Y s TR
A 40c 0.8A 200V C103B 60 6A 400V SC141D — $1.30 SC260D
4A 30V C106Y1 40 10A 400V SC1460 — $1.50 s
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THE BEST BUY IN WATCHES WANT TO MAKE A FORTUNE

z = $ BE A MILLIONAIRE - $
- Most millionaires are self made - here's how
< $ Start building your fortune today by sending $
o & for our free brochure on:-
e u $ e STARTING MILLIONAIRES SUCCESS KIT $
E e MAIL ORDER RICHES SUCCESS KIT
= g" $ e ZERO CASH SUCCESS TECHNIQUES $
o § e REAL ESTATE SUCCESS KIT
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(=) © IMPORT EXPORT OFFERS, WHOLESALE CATALOGUE
") SOURCES. lliustrated (This ilem suitable business use
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w
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g Best selling detectors in Australia, Brochures 10c
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with rechargeable battery 4.0ig v study. I 0 i 5
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ailly nee minutes ful sun-

gghlv. electric light also charges. :’(’ZII’::I:‘.)" e et o RES|STOR SELLOUT

tainless steel.

5% off two or more 5% off two or more $1 per 100 pack same resistance YaW 5%

Both watches feature:- 12 months guarantee=digits con- 1 Ohm to 1M stocked at ad booking
stantly displayed. Hour, minutes, seconds, month, date. All values must go - new brand coming

Nightlight Satistaction guaranteed or return within 14 days.
Competable trade discounts. Agents wanted every town.

DIGGERMAN ELECTRONICS  P.o. BOX 33, CORAMBA, N.S.W. 2466
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Project

A Z80-based

central processing unit

using the S-100 bus system

David Griffiths

THE Z80 MICROPROCESSOR, de-
signed by Zilog and second-sourced by
Mostek, is currently one of the most
popular 8-bit microprocessors on the
market. The Z80 is an enhancement
of the mass selling Intel 8080/8080A
microprocessor. It retains 8080 software
compatability (i.e: almost any 8080
program can be run on a Z80, but not
vice versa) and hence the enormous
quantities of already available 8080
programs can still be utilized on the Z80.
These programs include a selection of
Tape Operating Systems, Disk Operating
Systems, Editors, Assemblers and
several of the popular high level
languages such as BASIC, FORTRAN
and Pascal. With the high cost and effort
involved in software development, this
compatability is one major factor
contributing to the Z80's popularity.

In addition however, the Z80 has an
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expanded instruction set, many
additional registers, improved hardware
interfacing and 4 MHz operating
capability.

Before going any further, I would
like to counter the argument that a
beginner may find the Z80’s 158
instructions more bewildering than
something like the 8080°’s 78 instruc-
tions. This is not at all true, because a
beginner need only be aware of a small
subset of the instruction set when
first programming. Also, the expanded
instruction set provides many
instructions and additional addressing
modes that make programming easier.

The above points regarding the
instruction set are not going to directly
affect you if you are not going to be
doing machine code/assembler
programming. If you intend using a high
level language, such as BASIC, then the

Z80’s instruction set will give more
efficient use of memory space and
faster program execution.

Printed Circuit Board ‘“real estate”

works out expensive, therefore the
design concept with this CPU board was
to include as many facilities on the
board as practical. By doing this the
board is self-contained with its own
1/0 (Input/Output), memory, real time
clock and several other facilities that
usually require adding accessory boards.

In conjunction with the on-board
monitor program in ROM (read only
memory) and .an ETI-640 (DG 640)
VDU, it is possible to operate this
CPU board as a complete micro-
computer by connecting a keyboard to
one of the 1/0 ports and video monitor.

On-board memory
There are 2 kilobytes (2K) of EPROM



(crasable programmable read only
memory) for the monitor program and
2K of RAM (random access memory)
on the board. (Just under 300 H (Hex)
bytes (3 x 256) of RAM is used by the
monitor).

The ROM is intended to be a single
supply, 2K x 8, 2716. However, due
to current availability problems and the
fact that single supply ROMs are
considerably more expensive than triple
supply ROMs, provision has been made
on the board to use a triple supply ROM
by cutting three links and adding some
zener diodes. The RAM uses four 2114
chips (1K x 4 bits each).

The on-board memory is configured
as a 4K block with the ROM below the
RAM. The 4K block can be located at
any 4K boundary in the memory map
by use of wirewrap links, or it can be
completely disabled if desired.

This is certainly not all the memory
that you will ever need but it is more
than sufficient for initial checkout and
limited programs. This means that when
you first get the board running you
don’t have to add a2 memory board
before you can run programs. (See the
diagram for memory addressing details).

On-board I/O

The board includes one parallel
unlatched input port and a Z80 PIO
chip that can be programmed as
required. The parallel input port is
intended to be used with eight sense
switches on a front panel, however this
is just one of many possible uses.

The PIO comprises two separate
8-bit ports that can be programmed
as input, output, bi-directional (Port A
only) or in bit mode as eight indepen-
dant bits (mixed in or out). The PIO
can be programmed to interrupt in any
of these modes.

The on-board 1/0 occupies 10 Hex
consecutive addresses from the Z80
1/0 address range of 100H. It can be
strapped to occupy any of fourlocations:

00-0FH
404FH
80-8FH
CO-CFH
The monitor program uses the 1/0 in
the lowest address position (00-OFH).
The 1/0 addressing within this range
is as follows:

00 Port A Data

H
01H P10 Port A Control
02 Port B Data

H
03H Port B Control

04, Channel 0

05, CTC Channel 1

06y, Channel 2

07, Channel 3

08y, SWP CNTRL/Status
09y Parallel i/p port
OA, OB, Not used

OCH PIC Data

oD, Control

OE, OF, Not used

CTC and real time clock

A Z80 CTC (counter timer circuit) is
provided on the board for interval
timing applications or counting external
events. The CTC comprises four
independent channels that can each be
programmed as timers or counters. As
timers they will count multiples of
system clock (16 x or 256 x) and then
cause an interrupt after a programmed
number of counts (up to 255). This
gives a timing range of between 8 us and
32.6 ms with a 2 MHz clock rate. When
programmed as a counter, the CTC
channel will count transitions (up to
255) on an input pin and can be made
to interrupt after a given number of
transitions.

The real time clock (RTC) is
implemented by providing channel O of
the CTC with a 200 Hz clock signal. The
monitor software makes the CTC
interrupt after 200 counts and thus the
processor is interrupted at 1 Hz. The
software simply increments a counter

to give ‘time of day’ or elapsed time.

Channel 1 (of the CTC) has the one-
second output of channel O connected
to its input, so ch. 1 can be used to time
for up to 255 seconds.

The use of the CTC and real time
clock allow accurate time delays to be
implemented in programs without the
program being bound by timing loops.

Power On Jump (POJ)

This facility allows the execution address
after a system reset or at initial power
on to be selected by a DIP switch. Thus
the processor can be made to execute
a ROM located on any 100 Hz boundary
in memory, leaving the addresses at the
bottom of memory clear for applications
programs.

Software write protect

Provision is made to inhibit writing to
any memory within the entire memory
map, under program control. Some
memory boards already have provision
for write protecting on them, however
this is usually done in large segments
and it may not be convenient to protect
a whole segment. Having the write
protect facility on the CPU board allows
the flexibility of protecting any

memory in the system.

In conjunction with the program-
mable interrupt controller (PIC) it is
possible to cause an interrupt if any
attempt is' made to violate the write
protection. This can be used to trap
program walks.
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Project

THE PROCESSOR

The Zilog Z80 microprocessor is
one of the latest of the 8-bit
micros. Increased data handling
capacity and more efficient use

pared to other devices are the
two major features of the device.
These features, coupled with
single supply requirements and
on-chip output decoding and
timing, make it a very easy pro-
cessor to design into a system.

The block diagram of the
CPU is at right.

The internal register
configuration contains
208 bits of read/write memory
that are accessible to the pro-
grammer. The registers include
two sets of six general purpose
registers that may be uysed
individually as B8-bit registers or
as 16-bit register pairs.

There are also two sets of
accumulator and flag registers.

of the available memory com-

The programmer has access to
either set of main or alternate

registers. through a group of
exchange Instructions. This
alternate set allows foreground/
background mode of operation
or may be reserved for very fast
Interrupt response.

The CPU aiso contains a 16-
bit stack pointer which permits
simple implementation of multi-
ple level interrupt, unlimited
subroutine nesting and simpli-
fication of many types of data
handling.

The two 16-bit index registers
allow tabular data manipulation
and easy implementation of
relocatable code. The Refresh
register | provides for automatic,
totally |transparent refresh of
externa. dynamic memories,
The | reglster is used in a power-
ful interrupt response mode to
form the upper weight bits of a
pointer to an interrupt service
address table, while the inter-
rupting device supplies the lower
eight bits of the pointer. An
indirect call is then made to this
service address.

12

CPU AND
SYSTEM

CONTROL
SIGNALS

INSTRUCTION
DECODE
ANO

cru
CONTROL

s8I
DATa BUS

a
OATA BUS
CONTROL
I,

v

g1
N

-
REGISTERS
ADDRESS
CONTROL

16 84T
ADORESS 8US

PARALLEL INPUT
OUTPUT CHIP —
Z80-PI10

The parallel input output
chip interfaces with the
various peripheral devices,
keyboards, VDUs and the
like to allow information
flow from these devices
to the 280 CPU.

The internal structute
of the Z80-PIO consists
of a Z80-CPU bus interface,
internal control logic. Port

¢SV GND 4

INTERNAL
CONTROL
LOGK

L)
DATA
=t ok cOnTROL

| er—
HANDSHAKE *
—i

INTERRUPT
CONTROL

a
3

A

L] DATA
OR CONTROL

e —
HANDSHAKE *

e

* Nt used 10 bit mode

INTERRUPT CONTROL LINES

A 1/0O flogic, Port B 1/0
logic, aihd interrupt control
logic. The CPU bus inter-
face logic allows the PIO
to interface directly to the
Z80-CPU with no other
external logic. However,

decoders and/or
line buffers may be
required for large systems.

The internal control
logic synchronizes the CPU
data bus to the peripheral
device interfaces {Port A

address

3\

PERIPHERAL
INTERFACE

and Port B). The two 1/O
ports (A and B) are virtually
identical and are used to
interface directly to
peripheral devices.

The Port 1/O logic is
composed of six registers
with “‘handshake’” control

logic as shown. The
registers include: an 8-bit
data input register, an

8-bit data output register,
a 2-bit mode control
register, an 8-bit mask
register, an 8-bit input/out-
put select register, and a
2-bit mask control register.

timer chip

four

The counter
programmable

timing functions

different functions as required.

bus interface, Internal

Channel Logic, and

Control Logic.

COUNTER-TIMER Z80-CTC

is a
channel
device that provides counting and
for the 280
CPU. The CPU configures the
four CTC channeis to provide

The internal structure of the
Z280-CTC consists of a Z80-CPU
Control
Logic, four sets of Counter/Timer
Interrupt

The four Independent counter/
timer channels are identified by

sequential numbers from 0 to 3.
The CTC has the capability
of generating a unique interrupt
vector for each separate channel
(for automatic vectoring to an
interrupt service routine).

The four channels can be
connected into four contiguous
slots in the standard Z80 priority
chain with channel number O
having the highest priority. The
CPU bus interface logic allows the
CTC device to interface directly
to the CPU with no other external
logic. | However, port address
decoders and/or line buffers may
be required for large systems.

CHANNEL
CONTROL
RECISTER
AND LOGIC
(A BITS)

TIME
CONSTANT
RECISTER
X TS

INTERNAL 8US

PRESCALER
(% BITS)

DOWN
COUNTER

ZERO COUNT/TIMEOUT

EXTERNAL CLOUK TIMER TRMGGRR

x BITS)
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Programmable Interrupt Controller
The CPU board is designed to work in
conjunction with the Z80's powerful
interrupt mode 2. This mode permits
fast handling of multiple interrupts by
requiring each interrupting device
(usually an 1/0 port) to respond with a
vector identifying itself ‘upon receipt of
an interrupt acknowledge signal’.

All chips in the Z80 family have
provision to make this response.
However, to facilitate using boards
which do not have such provision, there
is an interrupt controller chip that can
respond on behalf of an external (to the
CPU board) interrupt.

Because this facility is only likely to
be required when the system s
expanded, (and even then, not if Z80
chips are used) this PIC chip need not
be included on the basic board.

Control signal gating

The necessary gating to derive the
control signals on the board and for the
S$100 bus is done by a fusible link 32
byte PROM. Using a PROM for this
function reduces the chip count.

DGOS monitor program

DGOS (DG Operating System) is a
monitor program that has been written
specifically for use with the DG Z80
CPU Board and is intended to be run
in the. on-board ROM. An alternate
program can be substituted if you desire
to use the board for a dedicated
application or write your own monitor
program.

DGOS is written to run in conjunction
with a DG 640 VDU.

DGOS is written to provide control
over the special facilities of the CPU
board, as well as providing all the usual
requirements of a machine code
monitor/debugging tool.

Thc basic functions provided are:
Examine contents of memory (in
hexadecimal).

Modify contents of memory (in
hexadecimal).

Execute a program from a given addr.
Read a tape file (program or data)
into memory.

* Write a tape file.

In addition to these basic functions
there are several commands that facilitate
program debugging and modification:
Move a block of memory (starting
from the top or bottom).

Fill a block of memory (with any
value).

Compare two blocks of memory.

* Search for a character string (1-6

char’s).
And command for control of hardware
facilities:
* Protect a block of memory.
* Unprotect a block of memory.
* Set ‘Time of Day’.

Monitor program

The Monitor Program is contained
within a read only memory (ROM)
which is plugged into the board. This
program tells the computer how to
communicate with all the things which
may be connected to it such as VDU
or cassette unit, and the order which
things must be done for the correct
operation of the system.

Monitor prograins vary from system
to system depending on the facilities
needed and are always very lengthy.
For this reason we have not presented
the Monitor Program here but the
Monitor designed for this system is
available commercially as a plug-in
chip.

Alternatively, any Z80 monitor will
do equally well or perhaps you will
want to ‘blow your own’. See Shop-
around for the availability of pre-
programmed Monitor ROMs.

The printed circuit board is a double-
sided type with plated-through holes as
the circuitry is very complex. For two
reasons, we have not been able to
reproduce the artwork here. Firstly,
to do so would require a considerable
amount of space and secondly, there
would not be a great number of readers
able to reproduce a pc board of this
size and complexity. However, for those
hardy souls with enough tenacity,
patience and equipment to do the job,
a high quality copy of the artwork can
be obtained from the magazine by
sending a large, stamped, self-addressed
envelope to:

ETI 680 pc artwork

Electronics Today Magazine

15 Boundary St.

RUSHCUTTERS BAY 2011 NSW

The copyright on the pc board design
is held by David Griffiths/Microworld.
Any companies wishing to reproduce
the board themselves should contact
David Griffiths direct ( P.O. Box 248
Baulkham Hills NSW 2153).

We understand David has made
arrangements for high quality, fibre-
glass substrate pc boards to be available
at trade prices through Applied
Technology.

Intending constructors can obtain
boards through a number of retail
outlets, details are given in Shoparound.

2-80 ClPU

REFERENCES

Zilog  Z80/Z80A CPU Technical
Manual

Zilog  Z80/Z80A PIO Technical
Manual

Zilog  Z80/Z80A CTC Technical
Manual

Zilog  Application Note ‘Z80 Family

Program Interrupt Structure’
Zilog 780 Assembly Language Pro-
gramming Manual
Mostek Z80 CPU Technical Manual
AMD  AM9519 Universal Interrupt
Controller
— Prelim Information
— Application note
Intel  Component Data Catalog 1978
The Zilog refer¢nces are available

through Zilog’s Australian agent —
ZAPS.

HOW ABOUT THIS
FOR VALUE 7!

TOP PROJECTS

FROM ELECTRONCS TODAY INTERNATIONAL
VOLUMES PRICESS

Top Projects Volume 5.

Over 20 of our top projects for the
princely sum of $3 | A collection of
some of the ‘Best from ETI’ projects,
including the Induction Balance
Metal Detector; Accentuated Beat
Metronome; Marine Gas Alarm;
Shutter Speed Timer; CB Power
Supply; Simple Compressor/expan-
der; Ultrasonic Switch; Photo Strobe;
House Alarm; White Line Follower
and many more.

Send $3.00, plus 45 cents post
and packing, for your copy to:

Electronics Today International
Subscriptions Department

15 Boundary St

Rushcutters Bay NSW 2011
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SCIENTIFIC

MARK 56 - L . \ v MARK 90 {programmabie)

® 12 digit display — displays entries or i \r’ e 12 digit display — displays entries or results In
results in 3 modes, Scientific, Fixed Point y 3 modes, Sclentific, Fixed Polint or Englneering.
or Engineering. L T - j @ Programmable — 72 ketstroke program storage.

® Trig functions — caicuiates in radlans or ' e Trig functions — calculates in radians or degrees pr
degrees or grads. . grads.

o Linear regresslon: Trend analysis slope & A ® Lfnear regression: Trend analysis siope and intercept.
intercept. ® Percentage calculations -— add-on/discount/yield percentage.

e Percentage calculations — add-on/discount/ @ Polar/Rectangular conversion.
yield percentage. 10 memories — 7 functions — M+, M—, MR, MX, M, Store, MEX.

® 10 memories — 7 functions — M+, M-, MR, M X, Operates on rechargeable batteries or AC current (recharger/adaptor

M-+, Store, MEX. incl).

® 8 metric conversions. Dimenslons — L 6" x H 1 1/8" x W 3", incl. tax $65

@ Dperates on rechargeable batterles or AC current \
(recharger/adaptor inci).

e Dimensions —L 6" x H11/8'" x W 3",

; inch.
i. . ‘
$49.95 inci. tax 8601 $39.95 ¢ ———
® Advanced LCD scientific calculator | 222

® 10 digit with sign or 8 digit mantissa
+ 2 digit exponent display e 1 Independen | [RR———"
me‘n;gry e Calculation range: 10 - a
10 ® Mode key for Degree/Radlan/ o .
Grad/Statistical function seiection e Two oD @ @ @B
fevel parenthesis e Scientific functions: e jea B AW

. x, 16x, n, x!, 10%, €%, In, log, y* L NN Q e 2

x
xJv, nPr, nCr, sin, cos, tan. sin-', cos ' . ddd @ Q

:::-nl-i s.:nnv _:os}?x tza:?‘p(;l;‘.h;(k)fol;?:): I o 2]

"E)f'chang? "functlons: CN, PsR, R-+P, - £

BeG, o Long battery ite — over 2006 | BEIEIE)EB

Behree Sheminiam Saser®” i sze witn | EICNEIG)E
§:]oje] -

[ ]—

® LCD Calculator, Clock/Alarm Stop Watch e 8 digit liquid
crystal display e hoatlng decimal point e Fully addressabie

%-rl\(Ae'nggrr‘n%rlys'maoype.rc::\at'mkeganobsehg:;s il b T I Available from: Johansen Systems P/L, ¢/- Isa Plaza Realty, K-Mart Plaza, Mt Isa,

minute of the day e Stop watch, lap counter, displays hours, Qid. 4825. Caleb’s Calculators, 117 Bayliss St, Shop 5, Neslo Arcade, Wagga
minutes seconds and tenth of a second up to 9-59-59.9 Wagga. Radio Parts Group, 562 Spencer St, Nth Melbourne, 1103 Dandenong Rd,
® Battery iife approximately 10,000 hagurs e Includes East Malvern, Vic. DCL Surveying Instruments P/L, 52 Hughes St, Mile End,

23&?.,','::'“0;'5"5“?;1?" C":";,titgfpf_. xcazs:ei./sllln‘g't.ructlon SecH Adelaide. Calculator Supermarket, 435 Bourke St, Melbourne.

32 95 Trade enquiries only:
$ . incl. tax Electrocount Pty. Ltd. 67-6412.
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BUILD YOURSELF Described in a series of articles
A starting ETI May, 1979, this

top performing amplifier uses

TOP CLASS the latest Darlington Out-
AMPLIFIER put Transistors and produces
ETI SERIES 4000 60W per channel into 8 Ohm.
A professional quality case

(TWIN 60W) with timber side panels and
prepunched silk screened
front panel will match any
"off the sheif’” Hi Fi gear.

Our repair service is available
on this kit.

SPECIFICATIONS ETI 470
60 watts into 8 Ohms {40V supply).
10 Hz2 TO 100 KHz £ .5 dB.
500 mV rms per 60w output.
better than -110 dB.
better than -110 35 dB.
Closed Loop 0.04%.

$29.50 each.

Power Qutput
Frequency Response
Input Sensitivity
Hum and Noise
Feedback Ratlo
Distortion

* ETI 470 60W module (2 req)
ETI 470 PREAMP KIT (1 reg)
4000 Series Case—timber sides, silk screen,
front panel $45.00 (F).
Complete Kit...down to the last bolt, includes 2 x 470 Kkit,
1 x 471 kit, 1 x power supply, 4000 case with timber sides, silk
screened prepunched front panei, knobs, sockets etc. Also in-
cludes our detailed step by step assembly manual $179.50 (F).

This has to be pne of the
most powerfui 280, S100
cards yet produced in the
worild to date. Designed by
David Griffiths exclusively
for Applied Technology, the
DG 280 is packed with a
host of features, Including:

AT LAST
DESIGNED BY
DAVID GRIFFITHS

FOR $100 BUS.
DG Z80

$100 board.

280 CPU.

Z280—provides 2 parallel ports fuily programmable for

Input/output or control mode.

Z80 CTC—provides 4 fully programmable counter/timer

channels. One channel serves as a REAL TIME CLOCK.

SOFTWARE WRITE PROJECT—allows write protection

of all memory 'in 100 HEX byte increments

8 BIT SWITCH REGISTER—DIP SWITCH ‘that can be read

by the processor.

REAL TIME CLOCK ON BOARD.

ON BOARD ROM provision for 2K bytes of resldent

monitor (in 27162\A!or immedlate operation.

OtN kBC:ARD RAM provision for 2K bytes for scratch pad,

stack etc.

POWER ON JUMP to any 100 HEX boundary on reset.

* % %% % % % N

$195.25

. $175.00)
$48.00
$240.00
$215.00)

DG 280 BASIC KIT

DGOS MONITOR ROM
ASSEMBLED/TESTED
(Tax Exempt . ..

APPLIED
TECHNOLOGY
PTY. LTD. SHOWROOM:

bankcard

1A Pattison Avenue,
WAITARA, 2077

HAVE FUN WHILE
LEARNING ABOUT
MICRO COMPUTERS

Learn. as you build this
fascinating microprocessor
project designed by Michael
Bauer and published in Elec-
tronics Australia May, 1979.

We have redesigned the PCB
to use the latest 6802 chip
which has a self-contained
ctock driver (eliminates 6875
supply probiem) and is fully
6800 compatible. A separate
PCB is supplied containing
an 18 key keyboard, power
supply and modulator.

All components are supfmed
including top quatity fibre-
glass PCB, keyboard, mod-
ulator CHIPOS In 2708
EPROM, 6802 with fuil data
sheets. Ajso Included Is a
detalled operator's manual
with construction notes, data
sheets and exciting programs
for you to run.

4 MHz XTAL.
1K x 8 on card (31K expansion off card).
CHIPOS 1K x 8 in EPROM.
64 x 32 DOT MATRIX.
. 75 OHm. 1V p-p OR RF Modulator at
Channel O.
INPUT/OUTPUT . .. 6821 CONTROLS
Hex Keypad Plus Function, Reset Keys.
Tape 300 Baud Cassette Interface.
Real Time Cilock.
Audio Bleeper.
Display/DMA Control Line.

DREAM 6802 COMPLETE KIT

VIDEO OUTPUT . . .

$149.50.

$100 VDU — DG640 An ideal support for the
DG Z80, this S100 VDU was
described in ETI March
1978 and has now become
popular in Europe. Designed
by David Griffiths, the DG
640 features:

16 lines of 64 characters,
Upper/lower case.
“"CHUNKY" graphics.
Crystal locked, self con-
contained TV scan control
circuitry,

Top quality plated through
PCB with solder mask.
Sockets for all IC's.

S100 edge connector.
Detailed assembly manual
with support software for
2650, SC/MP, Z80, 8080
and 6800.

$139.50
($125.70 Tax Exempt)
$149.50
($134.85 Tax_Exempt)

MAIL ORDERS TO:
P.O. Box 311, HORNSBY, 2077 N°T¢:

{1} items marked {F) will be sent freight forward
{at your expense)...On other items please
add $2.00 per order towards packing/postage.

Prices shown are TAX PAID, Tax exemption
Institutions must Include officlal Certificate
with the order,

Hours 9—5 Monday to Saturday.

welcome here

PHONE: 487-2711




Project 606

An electronic ‘tuning fork’

Design Phil Cohen
Article Staff

BRIEF HISTORY
OF THE TUNING FORK

According to “The Oxford Companion
to Music’’, the tuning fork (or pitch
fork as it was called, and we shall soon
see why) was invented in 1711 by a
British gentleman called John Shore
who was Sergeant Trumpeter to the
court and lutenist in the Chapel Royal.
Though famous for his trumpet playing
(Handel and Purcell composed works
for him), it was in his capacity as
lutenist that he came to invent the
tuning fork. Handel’s tuning fork was
made by Shore, and it still exists.

John Shore was clearly something of
a ‘character’ for he introduced the new
‘pitch fork’ with a pun:

1 have not about me a pitch pipe,
but | have what will do as well to tune
by, a pitch fork’, which he would trot
out at concerts where he played the lute.

It was a mid-19th century scientist,
Rudolph Koenig, of Paris, who refined
the pitch fork to that general form
which is commonly used today.

MUSICAL INSTRUMENTS are generally
a clever and harmonious blend of physics
and aesthetics (both aural and visual).
But, underlying all this wonderful
harmony and human cleverness is the
law of ‘the cussedness of nature’. This
law, simply explained, says that through
all the consistency and harmony we find
in nature runs a streak of cussedness
always causing something to be out of
place. It is this very streak of cussedness
that has thwarted attempts to date to
develop a ‘unified field’ theory that
would link gravity, electricity and
magnetism.

It doesn’t seem, at this stage, that
gravity, electricity and magnetism have
much to do with musical instruments
and tuning forks, but we'll get around
to it!
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For one musical instrument to be
played with another requires both to
be tuned to the same fundamental pitch
(or frequency). If not, the sound will be
unpleasant — generally described as
discordant.

Over the centuries there were various
ideas as to what basic ‘standard’ pitch
would be adopted. After some consider-
able squabbling a ‘standard concert
pitch’ was settled upon in 1929. This
gave the note' ‘A’ a pitch of 440 Hz.

That standard remains to this day. Of
course, it means that modern orchestras
playing the music of Hadyn, Mozart and
Bach, for example, will not be playing
in the pitch in which the music was
originally composed.

Another, perhaps more graphic,
example occurs in recordings made by
modern pop groups of old ‘blues’
masters. In the days when many of
these ‘race’ records were being cut in
America — direct to disc, too! — many



musicians, particularly guitarists, played
in widely varying pitches. A comparison
between The Beatles’ recording of
“Matchbox Blues” and those made
some 30 or more years earlier by Lead-
belly and Blind Lemon Jefferson reveals
a remarkably wide variation. Leadbelly
tuned his 12-string guitar ‘low’, Blind
Lemon Jefferson tuned his six-string
guitar ‘high’ and The Beatles played
in ‘British Standard Concert Pitch’.

There are few musical instruments
which will retain their tuning for any
appreciable length of time. All of the
portable stringed instruments (guitars,
banjos, mandolins, violins, cellos ad
infinitum) are particularly prone to
drifting strings. Wind instruments also
suffer — you have to take them apart to
carry them and they must be tuned
when re-assembled for playing.

See what we mean about the cussed-
ness of nature ?

This problem gave rise to the need
for some device which would serve as
an  accurate standard to which
instruments could be tuned. Even the
piano and oboe — which are generally
used as tuning references in an orchestra
— must be tuned from time to time.

In ‘olden times’ pitch-pipes were
employed as pitch standards. These
were simple wooden ‘“‘whistles’ of the
open pipe or vibrating reed variety.
These little ‘fixed pitch’ devices, whilst
simple and portable, suffered from pitch
inaccuracies brought about by changes

in air temperature and humidity. How-
ever, they’re still in use as they’re fine
where no great pitch accuracy or
adherence to a standard is required
The ‘tuning fork’ as such was invented
by John Shore: in Britain in 1711 (see
note on history).

The traditional tuning fork consists
of two cantilevered bars attached to a
common base — it resembles that
common eating utensil, hence the name.
When the tines are struck (or one tine)
they will vibrate, producing a sound of
a  definite pitch, or frequency,
determined by the length of the tines.
The pitch is largely unaffected by
temperature, except by gross variations,
and accuracy can be maintained within
about 0.1%.

They are portable and relatively
inexpensive but suffer from low sound
level output and do not give a sustained
note — it ‘dies away’. What’s more,
as many modern groups use electrically
amplified instruments and sound
reinforcement, a failing of tuning forks
is lack of a pick-up.

Again, the cussedness of nature
raises its head. Remember  too, the
popularity of the electric guitar. They
have magnetic pickups and require
plugging into an amplifier. Now you
see what electricity and magnetism
have to do with musical instruments !
Gravity ? Oh, most instruments will
go out of tune when dropped from
a height !

Tuning Fork

HOW IT WORKS — ETI 606

The signal is generated at a high frequency
(about 3.6 MHz) by a crystal oscillator
and then divided down to the output
frequency by a counting circuit. IC1c is
the oscillator — gates biased into their
linear region by R1 and R2. Capacitor
C1 forms a phase-shift network with the
bias components, providing a shift of
180 degrees at the crystsl frequency.
As the crystal is in series with the
feedback path, the circuit will oscillate
at the crystal frequency.

IC1d forms a buffer between the
oscillator and the clock input of IC2,
a 14-stage counter.

As the required division is not a power
of two, decoding of the counter (IC2)
outputs is necessary. This is provided
in three gates — IC1a, IC3c and IC3d.
These modify the outputs of IC2 to
obtain the required division by resetting
IC2 after the appropriate count.

Switch SW2 changes the decoding for
either a division by 8128 for a 440 Hz
output or 8048 for a 445 Hz output.

When all the inputs of IC4, an eight
input NOR gate, go high its output goes
low and drives IC1b via a network to
remove noise pulses (R3, C2). IC1d then
provides a reset signal to the divider,
ready for the next count.

The Q13 output from the divider
provides a signal at the required frequency
and, after buffering provided by IC3a is
fed to the volume control. The pulses
are then fed to an emitter follower (Q1)
and thence to the speaker.

+9V TO PIN 14 1 o b A
N '
OF IC1 AND 3 r{ -, +
2 = 9v
9V BATTERY
10k OR 9V DC PLUG
IC1 AND 3 ARE 4011 LOG PACKET
PIN 14 1S +Ve Ui
PIN 7 1S OV -
16
a3f2
as b2
1
an : ov
0
- < anftd R3 5
10M 11 1 10k 4
—AAMA—e—{liC1 d 101 crock -p ica - Ic1b
arl® 4068
13 c2 6
33
R2 o Ic2 F .
8 —~10 22k 4020 1, 4 E 5
D
—flicrc 0 sl {E}___o _
9 () 2 c |sw2
109T V=—Swl 9] LETTERS ON sw2
_ A B REFER TO OVERLAY
e = 13 8 10 SWITCH SHOWN
o ol icad IC3c IN 440Hz POSITION
T 1 9
RESET{L
18
ov
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Project 06

Demand for an ‘electronic’ tuning
fork arose in recent years, seemingly as
a result of the rapid increase in ‘all-
electric’ bands. A number of commerciat
models have appeared but it seems that
the perennial ‘do-it-yourselfers’ would
rather build their own. Some readers
have enquired about the possibility of
doing an electronic tuning fork as a
project — and here you have it.

The design
The problem appears fairly straight-
forward — synthesize 440 Hz with an
accuracy and stability of 0.1% or better.
First thought was to use the 50 Hz
mains frequency as a reference (as it is
very stable in frequency) and phase-lock
an oscillator to it. This was tried using a
3900 quad op-amp as oscillator and
PLL and some CMOS divider chips —
five ICs in all. It worked, but the device
had a number of practical drawbacks.
First up, SO Hz mainsshad to be
available. A musician friend pointed out
that, here, we had made an unwarranted
assumption. In the words of a well-
known prophet: “It ain’t necessarily
so!”. On top of that, the editor pointed
out that many musicians who play
stringed instruments prefer to tune
about 3 Hz to 5 Hz high (or ‘sharp’)
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as it makes their instruments sound
much ‘brighter’. We had also heard that
there were some orchestras tuning up
using ‘A’ set at 445 Hz. This started a
furious argument. As everything started

. to get confused at this stage and text-

book consultations threw less light on
the subject than was felt desirable, we
decided to contact the Sydney Conserv-
atorium of Music in an effort to resolve
the dispute.

We spoke to Mr Trevor Faulcher who
said that some orchestras in Sweden
were using 445 Hz as a standard pitch
for ‘A’ and confirmed that stringed
instrument players preferred to tune
a little sharp in pitch.

The problem now was, should the
electronic tuning fork project include
both 440 Hz and 445 Hz outputs or
just 440 Hz alone? As the project was
to be portable and battery operated the
techniques that might be used to
generate the required outpur were
examined. The best bet was to use a
commonly available quartz crystal and
divide it down to give a 440 Hz output.
A slightly different division should
yield a 445 Hz output. A quick check
indicated such a scheme would require
fewer ICs than the PLL version first
devised and that both frequencies
could be provided.

As the project was to be battery
operated, it was clear that CMOS ICs
would be necessary in the circuit and
this imposed a limit on the frequency
of the crystal of about 5 MHz.

There are two very common crystals
available from many outlets: one on
4.433619 MHz which is the PAL colour
TV system chrominance sub-carrier
frequency, and 3.579545 MHz which is
the NTSC system chrominance sub-
carrier frequency. (We couldn’t find out
why the latter is common here — but,
there it is!) We chose the lower
frequency of the two for several reasons.
Firstly, 4.4 MHz is pushing the limit
of CMOS if repeatable results were to
be obtained by constructors. Secondly,
it was the cheaper of the two!

Obtaining 440 Hz from such a high
frequency requires dividing by a very
large number. To get 440 Hz requires
dividing by about 8130 while 445 Hz
requires dividing by about 8050.

Accordingly, a 4020 CMOS divider
was settled upon. This will provide a
division ratio as high as 2!%. By suitably
decoding the various outputs from the
divider and resetting it when the
appropriate count is reached, the output
will be at (or close to) the frequency we
want.

Thus, the outputs of the 4020 are
decoded at a count of 8128 — conven-
iently close to 8130 — producing an
output of 440.396 Hz, That’s only
0.09% high. This is within the tolerance
range of a standard tuning fork. To
obtain an output close to 445 Hz, the
4020 outputs are decoded at a count
of 8048, producing an output of
444.775 Hz which is only 0.05% low.

A fairly simple audio output stage
has been provided, driving a small
speaker, and a jack socket output for
connection into an amplifier.

Current consumption is around
10 mA, so a No. 216 9V battery should
last a very long time with the sort of
intermittent use this project is likely to
experience.

Construction

We strongly recommend you use the
pc board specified for this project.
For a start, it simplifies construction,
and secondly it reduces the possibility
of wiring errors. With digital circuitry,
bugs created by wiring errors can
prove most frustrating to track down —
particularly if you haven’t had much
experience with digital equipment. The
project is not a difficult one; if you
have had a small amount of experience
constructing projects and finding your
way around circuits and layout diag-
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Component overlay. The pc board pattern will be reproduced next month on the ‘PCB’ phge.

rams, then it should not prove too
challenging.

It is best to commence construction
by assembling the components on
the printed circuit board. Leave the
ICs till last — we shall see why shordy.
Solder the crystal, the BC547 transistor,
diode, resistors and capacitors in first.
Watch the orientation of the diode, D1.
Then do all the links using, say 22 gauge,
tinned copper wire. There are six in all.
Take care here, and refer to the overlay.

The two switches, the volume cont-
rol potentiometer, the jack socket
and the loudspeaker may now be
connected before being assembled
to the front panel. Don’t forget the
battery connector. Use generous lengths
of hookup wire — about 120 mm to
150 mm long. This makes for easy
assembly of these components to the
front panel.

Now the ICs may be inserted in the
board and soldered. As they are all
CMOS types, they should be handled
with care. They will be supplied inserted
in a conductive plastic foam or foil-
wrapped styrene block. Remove them
carefully. Take care to pick them up
with your thumb and forefinger grasp-
ing the ends of the package, not touch-
ing the pins. Making sure you have them'

correctly oriented, insert them into
the pc board. To check the orientation,
look for a small indentation in the case
immediately adjacent a pin at one end.
This is pin 1. There may also be a large
indentation in this end of the case. Note
that all the ICs have the same orient-
ation.

To solder the pins of the ICs, use an
iron having an earthed tip and barrel.
If you're unsure about this, use a clip
lead to connect the iron’s barrel to the
negative supply rail on the pc board.

These measures will ensure you
don’t ‘blow’ the ICs with either static
charges or leakage currents from the
iron.

We assembled our prototype into
a small ‘zippy’ box, measuring 160 mm
by 96 mm by 50 mm. The aluminium
front panel was drilled to take the
controls positioned as shown on our
template. You don’t have to be too
exact, there’s plenty of leeway. Speaker
mounting may seem a little mysterious.
Several large holes were drilled where
the cone faces the panel. The speaker
may be glued in place or screws placed
around the edge (only three are nec-
essary) with large "washers under the
nuts overlapping the edge of the speaker,
thus holding it in place. The panel on

Tuning) Fork

our prototype was covered with a
Scotchcal overlay, as shown in the
photograph. The sound from the
speaker can be heard quite clearly
through this and there is no need
to cut holes in the Scotchcal. This
helps protect the speaker, too.

Take care where you mount the
jack socket. See that it clears the
speaker magnet — with the jack plug
inserted ! — when the panel is assembled
and that it doesn’t foul the pc board.

The pc board is held in place with
four bolts and some 12 mm standoffs
fixed to the base of the box. Mount it
down one end so that the battery
may be jammed between the end of
the box and the pc board, using a
small piece of foam rubber.

If you wished, this project could be
powered by a small plugpack ‘battery
eliminator’ — se¢ Lab Notes on page 50
of this issue.

The last thing to do is check that you
have the switches wired correctly.
Make sure that when you switch from
440 Hz to 445 Hz the output goes a
littde sharp in pitch. If the volume
control works in ‘reverse’, simply
transpose the two wires going to the
outside connecting lugs on the potent-
iometer. ®

PARTS LIST - ETI 606

Resistors all %W, 5%
B3t mbt el . 1 10M
Ri2 ‘5 §7s atd's .22k
8 ' Bk amnant 10k
R4 o i = 470R
Capacitors
(Ch) VAT 10p ceramic
(e 2xn'sle 33p ceramic
O3k vla s 4 10n greencap
B ey 100u 25V electro
Semiconductors
1IC1,I1C3 ... .4011BorC
N B NS e 4020
i SR 4068
Q1 .......BC548, BC108 or similar
PN AT w4 e IN914 or similar

R IAL B 10k log potentiometer

XTAL 1 ... .3.579545 MHz Xtal
(see text)

Y ey b 8 ohm speaker

| R SPST miniature toggle
switch

N2, ., ..o DPDT miniature toggle
switch

L - % T mono jack socket

9V, No.216 battery or Plug Pack (Ferguson
type PPA9 - DC or similar), ETI 606 pc
board, Zippy box to suit (1556 mm x 105
mm x 50 mm), knob, plug for jack socket
(if needed).
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Why Build Your s l

Own Power
Supply ?

When we can supply
you with an approved
plugpack ready to

connect to your
equipment.

URRUAU <UL

AC ADAPTORS

Plugpacks are a convenient means of powering extra-low-voltage, and
Available in 6 different sizes, plugpacks can be custom-buiit for a wide g
Battery eliminators for calculators, tape recorders, casseite players, F’L

Sty
battery-operated, equipment from AC mains. Self contained they plug l blg a/ia ’,S‘
variety of applications including: \ 95 777

A4
radios, flash guns, electric tools and other battery operated equipment. \ /ND(jslfg %/)LL/ON/
¥

directly into the mains power socket. ra gesl.
Battery chargers for nickel-cadmium & lead acid batteries etc. SUP AN
Power supplies for amplifiers, tuners, electric shavers, digital clocks,

electric toys etc.
Whatever your requirement we can design a plugpack to suit you, including \ /
your own brand name. ayy g
62 x 42 x 42mm 67 x 51 x 42mm 75 x 48 x 44mm Each plugpack is supplied with a 3 metre

lead and connecting plug of your choice.
Stock models include:

4,6,8 & 12V AC
3,4.5,6,7.5 9& 12V DC
with outputs up to 18VA

Custom:built models to your own
specification:

MICRO MINI MiDi @ Manufactured to Australian Standard
70 x 48 x 45mm 95 x 52 x 50mm 95 x 52 x 60mm Ziled

® Models to Telecom specifications.
@ S.E.C. approved.

‘Wm, > ‘ ® Really low prices.
l . ® 12 month guarantee.
il TECHNICAL SPECIFICATIONS
- AVAILABLE ON REQUEST.
MULTI ] MAXI MAXI PLUS ™}

A READY-MADE AND APPROVED POWER SUPPLY COULD
SAVE YOU A LOT OF TIME, TROUBLE AND EXPENSE.

[X:ILEC| A+RELECTRONICS PTY.LTD. i
‘ A MEMBER OF THE A+4R-SOANAR ELECTRONICS GROUP QUEENSLAND: 525421

QUALITY PRODUCTS 30 Lexton Road,BoxHillVic.3128,Australia.  Telex:32286. o onel o2,
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- f ] 2
STRAIGHTEN PINS RELEASE m INSERT

{71416 Pin Dip IC Inserter [ iNs-1416 ]

ROLLS OF WIRE

Wire for wire-wrapping AWG-30
(0.25mm) KYNAR* wire, 50 ft. roll,
silver plated, solid conductor,
easy stripping.

30 AWG Biue Wire. 50it Roil | R 308-0050
30-AWG Yellow Wire 5011 Roll | R 30Y 0050
30-AWG White Wire, 5011 Roll | R 30w 0050
30-AWG Red Wire. 5011. Roll R-30R- 0050

'___’..»'P""—-

L 0
. ‘(
D otro
0 b0
QLU
STRIP WRAP UNWRAP

%GUMN
WRAP

MODIFIED
WRAP

Wire-wrapping, stripping, unwrapping tool for
HOBBY WRAP AWG 30 on.025 (0,63mm) Square Post.

TOOL [ Regular wrap I
[ ModifiedWrap |

WSU-30 ]
WSU-30M 1

—
WIRE DISPENSER
» With 50 ft. Roll of AWG 30
KYNAR® wire-wrapping wire.
= Cuts the wire to length.
= Strips 1° of insulation.
® Refillable (For refills, see above)

Blue Wire wD-30-8
Yellow Wire WD-30-Y
White Wire WD-30-W
Red Wire wD-30 R

AMPEC ENGINEERING CO PTY LTD
1 Wellington Street, Rozelle 2039
PO Box. 132, Rozelle 2039. Phone (02) 818 1166

WIRE-WRAPPING TOOL
Moder 6w 630

For .025" (0,63mm) sq. post
3 \ *MODIFIED’ wrap, positive
indexing, anti-overwrapping
device.

For AWG 30
For AWG 26-28

B8W-630
B8W-2628

Battery
wire

wrapping
tool
COMPLETE ‘

Bit for AWG 30 BT-30
Bit for AWG 26-28| BT-2628

WITH BIT
AND SLEEVE Vg

SUSE “C" SI2E NI-CAD BATTERIES

{NOT INCLUDED)

DIP/IC EXTRACTOR TOOL

The EX-1 Extractor is ideally suited for hobbyist or
lab engineer. Featuring one piece Spring steel con-
struction. It will extract all LSt. MSI and SS| devices

of from 8 to 24°pins
ﬁ Extractor Tool ] EX-1 J J
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introducing
Dick Smith’s
MINI DISK DRIVE

MORE FEATURES FOR YOUR
poiLaR! cueck setow:  DON’T PAY

133.4mm minifloppy diskette 0O Use as first drive or add-on drives
40 tracks with TRS-80

Soft Sectored O Faster drive than TRS-80 (track to
Dual sensors for recording on track access is 25m$ instead of
both sides 40mS on TRS-80)

Recording density (inside track) 0 Power supply will run two drives!
2768bpi O Cable harness will run four drives! r

:)rT\::h::. ?;tsse:?:;dsl::(ectable g gD?cga;_rr\:iI:t:r;thice Back-up :PEclA L
HERE’S WHAT YOU CAN SAVE: INTRODUCTORY
NUMBER OF DRIVES, S obe | onie PR"E

MINI DISK DRIVE (Cat X-3230) $378.00 $378.00 $379.00 $378.00

POWER SUPPLY UNIT (Cat X-3234) $60.00 N/A $60.00 N/A

(Powers one or two drives) - ‘

WIRING HARNESS (Cat X-3232) 54950 2 = ;T

(Connects up ta 4 disk drives) {Or do it yourself) e e ua

005 DISKETTE INC TAX

(available from Tandy) $1928 Va i /A

TOTAL COST OF $439.00 00
DICK SMITH SYSTEM $508.45 - $379.00 9. | ‘_379. Po WER
TOTAL COST OF TANOY SYSTEM: $699.00 $688.00 $689.00 $689.00 i

*6 000
YOU SAVE: | $190.55 [$310.00 | $250.00 | $310.00 SUPPLY INCTAX

So if you buy a 4 drive system from Dick Smith you save a massive $1080.55 plus you get 4%k extra memary!

DICK SMITH ELECTRONICS

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS




Project 146

The ‘Mainsmaster’

Jonathan Scott

An essential piece of equipment for the keen
experimenter’'s workshop, service bench or test lab.

WHEN TESTING an item of newly-
developed mains-operated equipment,
or servicing a unit of commercial
manufacture, the need often arises
where the circuit's response to
variations in mains voltage has to be
examined. The performance of
regulated power supplies is a typical
case in point.

The traditional method is to use a
‘““variac”. This is a type of continuously
variable autotransformer — constructed
somewhat like an enormous wirewound
potentiometer. A large dial moves a
contact over the single winding — the
output being taken between the contact
and one end of the winding. The main
drawback of the variac, for most
hobbyists, experimenters — even
servicemen, is cost. Secondly, it may do
more than is necessary for most people’s
applications.

Boost or buck

The simple and inexpensive, solution
is to connect a suitable step-down
transformer as an autotransformer with
switching arranged to ‘boost’ or ‘buck’
the mains voltage by a small, fixed
percentage. This will do the same job as
a variac, but over a limited range, and
allows scope for a few useful additions
— such as monitoring the load voltage
and current.

Thus, we have the ‘Mainsmaster’.

This project uses a very common
stepdown transformer having a 25-0-25
volt secondary. This is switched in series
with the output socket so that, when
the whole secondary is connected in
phase with the mains, it will add 50
volts increasing the output by about
20%. When only half the secondary is
connected in phase, the output voltage
will increase by about 10%.

Similarly, when the whole secondary
is connected out of phase with the
mains, the output will decrease by 20%;
with balf the secondary connected out
of phase the output will decrease 10%.

As the transformer secondary is rated
at 2A, loads up to about 500 W may be
run from the Mainsmaster.

To monitor the output voltage and
current a series of resistors and diodes
provide rectification and voltage and
current scaling for a commonly available
1 mA meter movement. A new- scale
has been provided, marked with the
appropriate  voltage and  current
scales.

Standard, inexpensive, mains-rated
toggle switches are used to arrange
the boost and cut, meter switching and
switching of the output direct to the
mains.

Construction

Since the whole circuit is at active mains
potential we recommend that the three-
pin plug be fitted last of all!

Unless you are competent to do so, it
would be wise not to deviate from our
design in any detail.

Construction is relatively simple,
with only the meter, diodes and trans-
former needing to be connected a
particular way around. All switches
need to be 240V rated. We used DPDT
switches for SW1-SW4 though only two
need to be DPDT rather than SPDT.
This was because we could not readily
locate 240V AC switches of identcal
appearance in both DPDT and SPDT. It
is advisable to use the pc board shown
as it forms a solid, reliable mount for
the trimpots.

A number of sensible construction
practices should also be included.
Firstly, use a proper cord clamp for the
mains cord. Earth the transformer and
front panel. (Our transformer is bolted
to the front panel and both earthed). p
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Project 146

R3 OUTPUTS
INPUT s 0.47R
———0 ACTIVE
FS1 DIRECT R4
ACTIVEO—F—F—« o o SWib 0.47R
RED OR » \ b
SN ADJUST | D2 bhg B
|
|
ADD © SUB |
|
SW3a SW3b |
|
sw2 |
o i
20%
= I
S |
. ! VOLTS
DIOOE ORIENTATION T1 l
LT s
47k
_K_ 240v |
|
|
|
sl WL, RV2 VOLTS
250k PRE SET
SW1a
BLACK OR D1
BLUE
NEUTRAL O— * —O NEUTRAI
EARTHO- —O EARTH
GREEN OR
GREEN/YELLOW 7799y CHASSIS

It is advisable to use a robust box,
an all-metal diecast one being the best,
though expensive. Use proper 240 V AC
rated hookup wire (known as 23 x
.0076).

After the interconnections have been
completed according to the diagram the
calibration of voltage and current ranges
remains. Do not attempt to adjust the
trimpots with the unit plugged in. These
should be adjusted in small steps, each
adjustment being made with the unit
disconnected. The meter should be set
to agree with a multimeter or reference
instrument measuring across a purely
resistive load, such as 200-300 watts
worth of incandescent lamps. Remember
that the unit is only rated to 2 A, so
only 500 W can be drawn continuously.
The fuse will limit the output current
to 3 A. ]
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MAINS WIRING

Constructors should keep in mind a
number of simple rules when doing any
240 Vac mains wiring.

Firstly, the input cord should be
standard, approved three-core flex. Not
“figure-eight” flex. It should be secured
to the case of the equipment with either
a clamp-type grommet or passed through
a standard rubber grommet and secured
inside the equipment by a proper cable
clamp. Knotting the cable is not good
enough — and dangerous.

The active and neutral wires must be
terminated, immediately .inside the equip-
ment, to a terminal block. The earth wire
must be longer and earthed via a lug under
a bolt and nut used for that purpose alone
so that, if the clamp fails under any

circumstances, the earth lead will be the
last to break. If any subsequent wiring
passes through a metal partition or chassis
it should be sleeved or a small grommet
inserted in the chassis hole.

Do not pass mains wiring over any
circuitry within a plece of equipment,
Route it around, keeping well clear of
components. Use cable tles. Keep mains
wirlng well separated trom low voltage
wiring, preferably at opposite ends of the
chassis of a piece of equipment. This also
reduces the likelihood of hum pickup in
sensitive circuits, such as high gain ampli-
fier stages.

Use electricity authority approved
transformers (see ETI, September 1979,
page 13) and three-pin plugs.

Follow these directions and you
should live to enjoy your hobby for
many years.
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PARTS LIST — ETI 146

Resistors
all aW 5%
RIS -, wrgid 0.47R
RO _ ., &4 ahr 47k
RV -y o e 250R
(377 20 — 250k

Semiconductors

DA9B3 . . s EM4004 or sim.
Switches
SW1, SW3 . . .DPDT 3A, 240 Vac switch

.SPDT or DPCT 3A
240 Vac switch

SW2, swq .

Miscellaneous
ESIaey = .3 A (3AG) fuse and
fuse holder
T eTis. = 4B Ferguson PF3259,
25-0-25V 2 A transformer
or similar,
M ew s wi 1 mA, 65 mm square
panel meter
Diecast box 200 x 125 x 100 mm, 3pin
mains panel mount socket, ETI 146
pc board, cable clamp, mains cord and
plug, rubber feet.

HOW IT WORKS — ETI 146

The circuit may be divided clearly into
two parts: the voltage switching part, and
the metering part. The switching part
works simply by switching either half or
all of the secondary of T1 in series with
the mains supply — either in phase to
add, or 180° out of phase, to subtract.
This Is controlled by SW1, SW2 and SW3.
SW1b removes the 240V AC from the
transformer when the direct connection is

used. The whole circuit (and load) is
protected by F1.

The metering part measures volts
and amps. Diode D3 rectifies the voltage
across the load. R5 and RV2 set the meter
range to 300V AC FSD. R1-R4 with
D1-D2 form a (symmetrical) 2 A shunt
for the meter which allows it to pick
off DC (since the meter sees only the
current in R3/R4). RV1 sets the current
sensitivity.

fi"“f'i

300
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FULLY EXPANDABLE

DREAM 6802 COMPUTER KITS

COMPLETE KITS $135 inc. cabinet
COMPLETE KITS $149 inc. cabinet and keyboard.
ASSEMBLED and TESTED $199 inc. cabinet,

keyboard and modulator.

Modulator for kits $3 extra. Insured post $2.50.
C.0.D. $2 extra. Phone C.0.D.’s accepted.

¢ The high quality *‘Digitran’’ keyboard has an
over-centrg’ action to give positive contact and
excellent tactile response. This greatly reduces
keying errors, which will be especially appreciated

towards the'end of a long programme! Since the
keyboard strongly Influences operator enjoyment,
we believe that anything less is false economy.
o Perspex Cabinet: The computer is assembled on
a hardboard base (similar to the prototype shown
in June “EA", but more compact), and is then
FULLY ENCLOSED with a CLEAR perspex cover.
Ehis protects the unit, and acts as a DISPLAY
ASE.
o FULLY EXPANDABLE: Space has been ieft for
later expansion of the memory. The heavy-duty
power supply has the current capablility recom-
mended by the designer for this purpose.
o Pre-tinned Yibreglass PC board with a COMPO-
NENT OVERLAY for easy assembly.
¢ Programmed EPROM.

o The PCB has been modified to accept a 6802
chip, which includes a clock, thereby eliminating
the hard-to-get 6875. The 6802 was not available
when the DREAM was designed, and the modifica-
tlon has been approved by the designer. (Michael
J. Bauer, of Deakin University)

o When comparing prices, it should be noted that
our kits are guaranteed to contain only prime qual-
ity, guaranteed components.

o Service is available.

o Assembled units are guaranteed for three
months.

POWER SUPPLY KITS (1 amp) $29
Contains all components, a heavy gauge
aluminium chassis (undrilled), and a *Marviplate’
cover. Compact size 171 x 125 x 70 mm.

HEAVY-DUTY POWER SUPPLY KITS
$2.5 amp) $45

omplete kit with cabinet as above. Powser Supply
kits are post free with DREAM kits, and are not
avallable separately.

Money-back guatantee: Examine your purchase
for 7 days (without removing the IC’s from their
packing) and if not satisfied, return it for a full
refund. The copy deadline prevented inciusion of 2
photograph. Due to the guarantee, you can
examine it personally without risk. Please mention
‘Electronics Today' on your order. For further in-
formation see 'EA’ May to August '79.

Mall orders and all enquirles to:

J.R. COMPONENTS

PO Box 128, Eastwood, NSW. 2122. Phone (02) 85-3976
Our counter sales agents are:
PRE-PAK ELECTRONICS, 718 Parramatta Road, Croydon, NSW. Phone 797-6144,

100 BUS STOP!

ETI 642 5100 16K STATIC RAM

16K, 2114 Low Power chips 1.2 Amps typ. for 16K, 300 or
450 nS, 4K addressing. 4K Write Protect switches, Bank
Select, Wait states, plated thru holes, solder mask, see
Feb. ETI project for detalls. KIT $315. P&P $5. ASSEM- ]
BLED & TESTED $380 plus $5 P&P Reg. mail

<

NN $100/6800 CHASSIS

w\;[ow with’L]

15 amp

% power' S
supply:.

L"'\/\, \/-J\r‘

11 slot backplane, fully card guided. 15 Amp power sup-
ply, fan, key switch, bench mount. rack mount, anodised
alum. 5 edge connectors standard, S100 bench kit $345,
$100 rack kit $306, 6800 bench kit $370, 6800 rack kit
$330. Assembled prices_add $100.

$100 V0 PORT BOARD

gﬁlw i
Ow w’
D”a/s th
[}
Z%qi‘f"‘”al
AN

9Parallel ports (programable), 1 SERIAL PORT — TTY —
R$§232 — or TTL, BAUD rate generator 9600 to 75, Fully
address decoded, Low Power buffers, Plated thru holes.
solder mask. KIT $189, A&T $225. P&P $3.

o S100 Cassette Board available soon.

o S100 16K Eprom board kit ..$98 plus $3 P&P
o 5100 Z80 CPU Board kit....$156 plus $3 P&P
o S100 FLOPPY DISK CONT.. kit $165. P&P $3

o S$100 Extender termination board ........... $70
o S100 11 siot Backplane .......536
o S100 100 way connecter .$8.00
o 5100 WIRE WRAP board ... ..$28.50

o S100 Extender board Kit................. $33.00

o NUMBER CRUNCHER KIT. veenn...$49.50
o PAPER TAPE READERKIT............... $69.50
o FRONT PANEL DiSPLAY KIT ...387.50
o 8080 SINGLE STEP CONTROL ...821.65
o Muffin Fans 240V .................... .$24.00

UV EPROM ERASERS

New product range. Model LEE/T 15W tube, 120 min
timer, up to 40 EPROMS will erase in 10/15 mins. Model
MEE/T 8W tube 120 min timer, up to 10 EPROMS wHi
erase in 20/30 mins. Model MEE Is the same as MEE/T but
with no timer. All erasers are fully assembled and have a
safety switch. LEE/T $105, MEE/T $93.50 MEE $74.00

» DISK DRIVES

SHUGART SA400...... . $375 P&P $5
SHUGART SA801..................... $650 P&P 35
REMEX 8" double sided ............ $750 P&P 35
» 6800 PRODUCTS

6800 Extender Board......... AR $33.00
6800 11 slot backplane. .$36.00
6800 11 slot chassis (basic rack mount) ...........$175
» EPRDMS & RAM CHIPS

2708 450 nS GUARANTEED ...... .$12.00
2716 450 nS single supply ex-stock . .$47.50
Hitachi 2114 Low Power 450 nS............ $8.50
Hitachi 2114 Low Power 350 nS......:.....$8.50

Send 60c In stamps for COMPUTER PRINTOUT
CATALOGUE for more detalis.

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). DEALER ENQUIRIES WELCOME

ELECTRONICS |EENag rere ™

MELBOURNE:

Give name, no., expiry date &
signature for mail order sales.

SM ELECTRONICS

10 Stafford Crt, Doncaster East, Victoria. 3109.

PO Box 19, Doncaster East, 3109. Phone: (03) 842-3950.
DEALER: Canberra - 81-5011, Sydney - 661-9237.

BUILT & TESTED POA. ALL PRICES ADD 15 PERCENT S/T IF APPLICABLE.
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THE RADIO PARTS GROUP, 1979-1980

ELECTRICAL AND ELECTRONIC

gue & Price

MAILING SERV

NOW AVAILABLE

For your annual subscription
of $20 you will receive:-

Catalo

The comprehensive
illustrated catalogue

Four individually bound books
that describe in detail all
products carried by Radio Parts
Group.

A new heavy-duty, long lasting
silver Polypropylene cover, fitted ==
with a magazine holder and 6 | £

metal rods for easy insertion of ;_‘f,:-ﬁu.

each section and price list. %
plus
UPDATED COMPUTERISED PRICE AND SERVICE BOOKS

Mailed to you for a full 12 months, with accurate cost prices on all products described in the
comprehensive catalogue.

Monthly specials lists, manufacturers surplus stock offers and the_latest information on new
products. Current valve and semi-conductor availability lists.

plus
TECHNICAL SEMICONDUGTOR CATALOGUE

The most comprehensive detailed publication on the

widest range of semiconductor devices available in

Australia. In 10 sections it covers: Diodes and

SCRS, Transistors, Opto displays and LED's, linear, P A RT S

digital, MOS, CMOS, interface, 4-memory
integrated circuits and microcomputers.
" GROUP

To: RADIO PARTS GROUP, PO Box 124, North Melbourne, 3051.
Please send me your COMPREHENSIVE CATALOGUE

& PRICE LISTS for a period of 12 months.
Enclosed is my Cheque/Money Order/Order No. (If Account Customer) .....................

.

(A
erpremageror E
& CcATALOBY

or please debit my Bankcard No

Company Name ....

Address

ET! November 1979 — 49



v

Py

Lab Notes

An occasional series in which we discuss in-
teresting circuit techniques, circuits we have
tried in our own laboratory but not developed
asa prolect_, gractlcal notes on projects, mea-
surement te niques for hobbyists etc.

R T S P

'Plug Pack”

B e it s

battery eliminators

vO\.TAG( u
BATY ER\‘ ELIM!NATO"

About the most convenient and least expensive mains power supplies
suitable for powering our simple battery-operated projects are these
“Plug Pack"’ battery eliminators, At left is the PS369 from A&R Soanar

LOOKING THROUGH our pages each
month, as well as the ‘Project Electronics’
and ‘Simple Projects’ series, reveals a
myriad of simple projects, most of
which use a single nine volt power
supply. In fact we try to design all our
simple projects to use the common
No. 216 transistor radio battery.

After building a few of these projects
you may have thought a simple mains
power supply would be a good idea to
reduce the turnover of batteries, which
in some cases are the most expensive

50 — November 1979 ETI

item in the circuit! The power supply
would not have to be complicated,
good regulation being unnecessary for
most of these projects, but by the time
you bought a transformer, diode bridge,
filter capacitor, box and leads you
would have spent the best part of $15.
That’s about 20 batteries worth at
todays prices and chances are if
you're a newcomer to elcctronics,
building our simpler projects, you
shouldn’t be thinking of building mains
powered equipment for a while. We'd

— this unit gives three, selectable, voltages and comes with a range of
output connectors, a very versatile unjt. At right is the PPAS-DC from
Ferguson Transformers Pty Ltd, which dalivers 9 Vdc at up to 3 VA.

like to keep our enthusiastic readers —
not kill them off !

The two largest Australian trans-
former manufacturers, Ferguson Trans-
formers Pty Ltd and A & R Soanar
Pty Ltd, have come to the rescue with
a range of ‘“Plug Packs”. These consist
of a small plastic case containing a small
transformer, diode rectifier and filter
capacitor. The case has a moulded-in
mains plug (generally two pins) allowing
the whole unit to be plugged into a
standard 240 Vac outlet. A twin-lead



and low voltage connector provides
output connection.

Originally designed to power portable
radios, calculators and cassette recorders,
they are available in a range of voltages
and power ratings, and are ideally
suited to powering our simple projects.

Ferguson plug packs are locally made
and available in 3, 4%, 6, 7%, and 9
volts at a rated output of 3 VA (watts)
or 500 mA, whichever is the greater.
They are terminated in a standard
connector found on’ most portable
equipment. The nine volt version (PPA
9-DC) is probably the most useful, to
project constructors, of the Ferguson
range and retails for $7.19 inc. tax
(Ferguson price).

A&R Soanar have come up with a
novel idea in one of their Plug Packs.
Rather than have a range of different
voltage packs they use a single pack
with a tapped transformer to give three,
six or nine volts at an output of 300 mA.
These have a multi connector with two
sizes of jack plugs, two sizes of low
voltage coaxial type connector and a
battery clip for equipment without a
remote power socket. Priced at around
$10 it is more expensive than ‘the
Ferguson range and has a lower output
current but offers greater flexibility.
You need to be careful though when
using them not to short out the unused
connectors.

Output voltages are rated at a
specific current. As the supplies are un-
regulated the output voltage will be
higher at low currents and fall below
the rated output at high currents. This
poor regulation will not effect most
battery equipment or the operation of
our projects, in general.

The graph here gives the output
voltage for specific currents for each of
the Ferguson range. The maximum
current for the lower voltages is limited
at 500 ma and at 3 VA for the higher
voltage packs. The 3 VA curve can be
seen at the top right of the graph. If
an output of say 12 V dc at 40 mA is
required it can be seen that a 9V Plug
Pack will do nicely, however this drops
to about 8 V at full load.

Plug Packs can also be used for
chargir! Nickel-Cadmium  (NiCad)
batterié§ if the right pack is selected for

the capacity and voltage of the batteries
to be charged. Nicads must not be
charged with a current greater than one
tenth of their amp-hour capacity. The
PPA9-DC will supply 400 mA maximum
current and can be used to charge a
12 V 4 AH Nicad pack. Smaller NiCad
packs will require a series resistor to

limit the maximum charging current.
Penlite size cells requiring only 40 mA
charging current will require about a
330 ohm series resistor.

Plug Packs can be obtained from
many of the suppliers who advertise in
the magazine, and you should have little
difficulty obtaining what you require.

maximum output 3V.A,

DC OUTPUT — VOLTS

maximum load 500mA.

-t —+-

_ |

0ttt T— J— {—
0o 100 200

=1 _l_| _—.+_ =3 ——

300 400 500

DC LOAD CURRENT — mA

Curves showing the output voltage ranges and regulation for the various Ferguson model *“Power
Pack” battery eliminators. All deliver their rated output voltage at a current of 300 mA. They
will give a higher voltage at low load currents and lower output voltage at high load currents,
but note that the 3 VA (that’s 3 watts generally in the applications we suggest) must not be
exceeded for the PPAS-DC or PPA7.5-DC units. The width of each curve indicates the maximum

and minimum output voltages for each unit.
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MICROPROCESSOR
COMPONENTS

All prices plus 15 percent sales tax

Model 8300 tractor feed dot matrix impact printer, 125
characters per second print speed. 1 line buffer memory
ASCH, 96 character 80 column $825. Micropolis 1015-
11B 133.4 mm minifloppy diskette. Oouble density. 50
percent more capacity than standard $429

Dysan diskettes for Micropolis 1015-11B........5.80ea.

Sym 1. Microprocessor .195.00
KTM 2-80 keyboard terminal module... ....450.00
Rockwell AIM 65 microprocessor.................. 450.00

Clare R53 LTT. ASCIt 53 key encoded keyboard..95.65
S.W.T. ASCH encoded keyboard kit 71.74
63 key encoded keyboards ........................... 43.00
Mutfin or ERM. 4.68" square computer fans .....23.70

The
Complete
MICRO-
Computer
System

5” MUFFIN FAN
HEAVY DUTY
5 Blede Type

Ellistronics now stock in excess of 2000
different types of semiconductors plus
computer components and systems.
Altogether we have over 8000 various
electronic components. The largest
range available in Melbourne

welcome here

YES! WE ACCEPT BANKCARD. All

prices valid month of issue. Heavy
items sent Comet freight forward.
Minimum post $3.00.

D.I.P. PLUGS

15 TURN CERMET TRIM POTS
Values from 10 ohms to 2 meg. $1.05 ea.

SINGLE TURN CERMET
Values from 10 ohms to 2 meg. 80fl ea.

10 TURN WIRE WOUND POTS
100 ohms to 1 meg. $6.35 ea.

Intersil LCD
32 DIGIT PANEL
METER KITS . _/

BUILD A WORKING DPM IN 1/2 HOUR WITH ‘4—‘ 2
THESE COMPLETE EVALUATION KITS

Tout these cew parts o yoursett wnn indersls low cost t’

PrOIIyPng ita. compiete mih A/D converier ana L.CD disolay e

or the 7108) or LED ainpiey itor 1he T10T)  Mits provide alt

materats nciuding PC Bosrd, 101 § hunctionng pane: mete:, =

ICLTI0BEY (LCOY

LOW PROFILE IC SOCKETS
INC.
TAX
18
25
.28
.29
.30
.33
.35
.40
.50
INC.
TRADE TAX
2708 EPROM. ..o 8.50 9.75
2114 450NS .. .4.95 5.70
2114 8 for . B .38.00 43.70
2114 32 for ........ S .144.00 165.60
2102 450NS ................ .....1.05 1.25
[ e ——— 60 J7
MJE 2955.......,. — ....60 Y
LM555 timer...... R R—-] .26
LM741 op amp........... ....16 19
BC547-BC548-BC549 ....09 12
BC557-BC558-BCS59 .................... 09 12
Red Leds ...... - erenreneeneen 10 12
Green or yellow Leds..................... 20 .23
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WIRE WRAP IC SOCKETS

Gold plated 3-level wrap

289 LATROBE ST, MELBOURNE. 3000.

PHONE (03) 602-3282, 602-3836

ELLISTRONICS KITS

Additional kits will be produced
as new projects are available

INTERSIL ICL7106 LCD
EVALUATION KIT

$29.50 Trade. $33.92 incl. tax.

ETt 041 continuity tester................... 3.75
ET! 043 heads and tails....................... 3.25
ETI 044 2 tone door beil .................... 4.00
ETI 046 500 second timer.................. 3.50
ET! 047 simple morse, less key.......... 3.10
ETI 048 buzz board................ccccoonn.e... 3.50
ETI 480 100w amp

ETIl 063 electronic bongo.................... 4.25
ETi 065 siren-less speaker.................. 4.25
ETI 066 temp. alarm ............
ETI 068 LED dice.......
ETI 084 car alarm...........
ETI 470 60w amplifier...
ETI 480 50w amplifier........................ 14.75

(amplifier kits do not include heatsink)

Kits are complete with prime spec components and
include assembly instructions, wire, soider, etc. All
kit prices include sales tax, exempt prices on applica-
tion.




Ideas for
Experimenters

These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability etc, but the circuits
have not necessarily been built and tested in
our laboratory. Because of the nature of the
information in this section we cannot enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.

T
240V 15V 1A

PN3088

D1
(SEE NOTE)

Power supply suits
battery-operated toys

Here is a power supply for toys such as
race tracks, cars, Meccano motors etc.
modified from the ET1 221 Basic power
supply.

The power supply components are
fitted inside a metal box with the
2N3055 in contact with the case. R6

CRYSTAL
UNDER TEST

Simple crystal
frequency meter

Have you ever had a whole heap of
crystals which are unmarked or stamped
with a frequency which is not the
crystal frequency but rather the output
frequency of a transmitter.

John Rickard of Heathmont, Vic.
Certainly has and he has submitted his

is a hand-made wire resistor adjusted to
get one amp output current with the
output shorted. A small four pin socket
is mounted on the case for the output.

A four core extension lead is made to
go between the power supply and the
toys, with plugs on both ends.

A four pin socket is fitted to each
toy so that one extension lead is
sufficient for all toys. Resistor RS is
fitted to this socket to set the correct

14[—111

voltage. RS is 1k for 3 volts, 1.8k for
4.5 volts, 3k for 6 volts and 10k for 9
volts.

For cars with no speed or direction
control a hand control unit goes
between the extension lead and the
tars. Control is by a 30 k log potand a
double pole change over switch fitted
in a tobacco tin.

Diode D5 is fitted only to toys that
must not go in reverse.

BC109 OR

7490

_Lz,s,s, 7.10

circuit for a crystal frequency meter.
The meter gives a direct reading of
frequency on a moving coil meter for
crystals in the range 500 kHz to
10 MHz.

Two gates of a 7400 form a crystal
oscillator with a third gate used as a
buffer. Four 7490s divide the crystal
frequency by 10,000 to give an output

SIMILAR

*PIN CONNECTIONS
AS PER FIRST IC

between almost zero and 1 kHz. This
output is differentiated by C2 and R3
and the meter integrates the pulses
giving a linear frequency scale. Overtone
crystals  will  oscillate at  their
fundamental in this circuit which may
be misleading. To calibrate the
instrument adjust R4 with a known
crystal in circuit.
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Electronics: the FUN WAY!

At last, there’s a book that treats electromics as the really
enjoyable hobby it is!

It's called ‘Dick Smith’s Fun Way Into Electronics)
— and it's the ideal introduction to electronics
for all ages — from 5 to 95.

Dick Smith’s Fun Way uses a unique
‘breadboard’ wiring system that needs no
soldering — so it is safe and each project
has easy, step-by-step instructions

that anyone can follow.

There are twenty exciting projects

to build, from continuity checkers

to radio transmitters — even a
beer-powered radio receiver!

Electronics is fun. Have fun with
Dick Smith’s Fun Way into
Electronics.

® SAFE
® SIMPLE
® ECONOMICAL

® FUN!
® ONLY $4.95

® NOW
AVAILABLE

SCHOOLS, COLLEGES, BOOK SHOPS,
NEWSAGENTS, ETC: Ask about our
incredible discounts for bulk orders
(10 copies or more) of this book.
You'll be pleasantly surprised!

And to help you get started:

Cat B-2600

Save money with ‘Fun Way’ kits! KIT 1: FOR PROJECTS 1 — 10

The components used in the Fun
Way book are all common, easy-
to-get types. But you can save by
buying the kits from Dick Smith:
We have assembled two kits which
contain brand new, guaranteed
components, You save up to %5 on
the cost of individual components!

SAVE MONEY - BUY THE KIT!

DICK SMITH ELECTRONICS

Build the first ten projects with these components — even
includes the baseboard to assemble them on. You can make
light flashers. Morse communicators, transistor checkers,
continuify indicators, etc etc.

Contains: One particle board, 28 self
tapping screws & washers, 1.7m wire, %
speaker, battery clip, 23 resistors, light
dependent resistor, one diode, two LEDs,

two transistors, 7 capacitors
Cat K-2600

NSW 125 York Street. SYDNEY. Phone 290 3377 | ACT 96-98 Gladstone Strast. FYSHWICK. Phone 80 4944
147 Hume Highwey, CHULLORA. Phone 642 8922 Vi 399 Lonsdele Strest, MELBDURNE. Phone 67 9834
162 Pacific Highway, GORE HILL.  Phone 439 5311 656 Bridge Aoed, RICHMOND. Phone 428 1614
30 Grose Street, PARRAMATTA. Phone 683 1133 | QLD 166 Logsn Road, BURANDA.  Phone 391 6233

SA 203 Wright Strest, ADELAIDE.  Phone 212 1962

263 Keira Street. WOLLOKGONG Phone 28 3800 WA 414 Willism Street, PERTH. Phone 328 6944

KIT 2: FOR PROJECTS 11 — 20

This kit comtains slightly more specialised components
which, with the components in kit 1, will enable you to
make the last ten projects, including radio receivers &
transmitters, audio amplifiers, etc,

Contams: 10 capacitors, one variable

capacitor, one potentiometer, one
resistor, one signal diode, one integrated 5
circuit, one ferrite rod aerial, one crystal

earphone, one audio transformer and

70cm hook-up wire. Cat K-2610

welcome here
SHOPS OPEN 9AM to 5.30PM
{Saturdey: 9am till 12 noon)
BRISBANE: Half hour sarlier
ANY TERMS OFFERED ARE TO
APPROVED APPLICANTS ONLY

EXCEPT WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS. RE-SELLERS OF OICK SMITH
MAIL ORDER CENTRE: PO Box 321, NORTH RYOE NSW 2113. Ph 888 3200. PACK & POST EXTRA PROOUCTS IN MOST AREAS OF AUSTRALIA.




Ideas for Experimenters

JK FLIP FLOP n
CLK Q

Q
(MAX F=10MHz)

bt OUT

Battery state indicator

A flashing LED can be used to give an
accurate indication of the state of a
battery, without using a lot of battery
power. The circuit shown can be
adapted to batteries from 4V to 16V by
selecting R1 to limit the LED current to
about 20 mA and choosing ZD1 about
1V lower than the voltage of a flat
battery.

RV1 sets an upper voltage,

below

o
: (EHJDEL

which the LED flashes; the flash rate
increasing as the voltage drops. RV2
sets a lower voltage, below which the
LED is continuously lit, and this should

be used to indicate the need for

immediate  battery  charging or
replacement.
If a stable reference voltage is

available elsewhere in the equipment,
this may be used instead of R3and ZD1.

Now that’s quite a cunning idea,
from F. Gillespie of Findon W.A.

100R 8 1kS
Kw
15V %A 3
M
s ST~ ‘ :
A 20u =5 6 555
20V T
~N , B | 7 2 rest
3 —0 oft
on
- T & swi
‘P
x 3 )ion

TTL squarewave generator

has 5 watt output

Although many square wave generators
have been designed in the past many
have two inherent disadvantages;
namely, low power and pulses offset

above OV.

This square wave generator, from
William Carson of Mt Waverly Victoria,

gives a power output of 5 W with a

5 V supply in an 8 ohm load.
Transition between levels is fast and no
ringing occurs on the edges.

The transistors should be fast

switching types such as 2N3563 or
2N3564. The input to the flip flop can
be a TTL or unijunction oscillator.

Auto garage light

The circuit here, from Andrew Murn of
Clarence Gardens in South Australia,
was used to turn on a 40 Watt light in
a garage.

The car headlights drop the
resistance of the LDR, triggering the
555 timer, turning on the light.

The light can be manually turned on
or off by the single pole two position
switch SW1. The LDR must be shielded
from daylight or it will trigger at sunrise.

. The time delay for the light to turn off
is set by the value of the 47 uF
electrolytic capacitor.
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in the time it takes ior
shot to travel the
length of this
barrel ..

~. the Sorcerer
will execute
1400 instructions

incredible! /&

The Sorcerer is the personal computer with \c
the speed, the features, the flexibility and the —
right price. This speed, power and flexibility is
all standard with the Sorcerer.

The only other things you need to be up and
running are a video monitor (Cat. X-1196)
and a cassette recorder {Cat. A-4092). Cat. X-1192

No other computer can compare at the J

price of the Sorcerer. Come in to any of our

stores and see the Sorcerer in action. You'll Cat. X-1190
be convinced. A A
f ROM PAC"s §$-100 Expansion

Simply plug i to the Sorcerer — replacing the Standard
BASIC PAC included. The following are now available —
and there are more on the way! you can use hundreds of
Word Processor PAC™ (inc data). . . Cat X-3085. . 8249.50 different peripheral
Development PAC"™ (inc daua) Cat X-3090 . . . . $139.50 Cat. X-3010 $399.00
EPROM PAC™ Cat X-3085 . . $75.00 TR

Software tapes COMPARE THE SAVINGS!

If you're buying a computer, you'll want to know how much extra memory will cost .

Adapts the Sorcerer to
the popular S-100 bus — so

Three exciting games programs — pre-recorded on cassette The Sorcerer can be as litthe as ¥ the TRS-80 cost In S8 per kilobyte — the real cost!
. SORCERER: TRS-80

for use with the Sorcerer. 143k byte: $1274.00 (SB91/kbyte)  77.5k byte: SI17800  {$15.20/kbvee)
Cat. X-3600 Yah"'ee nggsea If you want even more memory:

Cat. X-3602 Blackjack 615k byte: $2349.00 ($3.82/kbyte) 315k byte: $3215.00 ($10.21/idyte]

Cat. X-3604 Wumpus More on the way! Make the right thoice NOW: buy the Sorcerer. Then when you need storage. it won't cost you an

arm & a leg. Even if you're stuck with a TRS-80, see Dick for storage anyway. You'll save 27%

Tandy's price & get 14 % extra capacity too with our X-3230 Dick Smith Mini Disk Orive!

Upgrade to 16 or 32k AL, - LELTL

P0I777775; 77

Two 16k memory expansion kits — ofie M- l.
to suit Apple and TRS-80 owners, and lcropo ls
another for the Sorcerer. All ICs arg Prime Dual density disk drive
Spec. and fully guaranteed. 143k capacity

Full instructions included.
\_ $8 75.00 ...,

DICK SMITH ELECTRONICS 3

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES
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RF monitor meter

A simple RF and modulation monitor
is always a handy instrument to have
around the shack. This one should cost
less than $10 — half that if you use a
‘surplus’ bargain meter movement. The
input could be taken from two coax
connectors mounted in a small box with
their centre conductors connected
together — providing a through
connection so that the unit may be
slipped in series with the transmission
line to the antenna.

Just about any small signal silicon
or germanium diode may be used for D1
— like 1N914, 1N4148,0A200, 0A202,
AA119, OA90, 0A91, OA9S etc.

RRRARRRERE -0l

LED indicator's many uses

This circuit, from T. Threlfall of
Nedlands WA, was originally designed
as a peak audio detector to supplement
inaccurate moving-coil VU meters in a
recording preamplifier susceptible to

L R Dr T oo

SRS REDCINERSE0%

+Ve
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Simple logic probe
uses 555 chip

Alan Reek, of Woolwich in Sydney,
devised this simple logic probe around
a 555 tmer IC. This circuit has the
advantage that it places very little load
on the circuit under test. As shown,
the circuit can be used with TTL
(R=120 ohms). For CMOS circuitry
using a supply rail above 5V, the LED
current limiting resistors should be
increased.

) Dt R2

INPUT 5P

0B AR R

Power for the probe is taken from
the device under test. Because of the
few components it can be housed in a
small pill container (plastic) or a
commercial probe container can be used.

Square wave inputs will cause both
LEDs to light equally and the duty
cycle of the input can be estimated by
the relative brightness of each led. A
small silicon diode could also be
connected in series with the Vcc line so
as to prevent damage to the probe if the
wrong polarity is applied to the circuit.

R R RN i

——

LIN

R3 1y
10k
c3 M‘@
10n TmA
c4
10nT

Capacitor C2 should have very short
leads for best effectiveness. At VHF
its value could be reduced to 470 pF
or 1 n. The pot, R3, is a sensitivity
control. The value of C1 should be

varied so that full scale deflection is
obtained with the usual RF power used
maximum

with R3 at resistance.

o AR L4

clipping. In this application it has
limitations as the LED brightness varies
with the variable conductance of the
transistor: an improved circuit may use
a UJT or FET with better results.

An alternative use is as a low cost
visual display — a “musicolor” on a

SRR

3-PIN IC +Ve VOLTAGE
REGULATOR USED AS CONSTANT
CURRENT SOURCE

320k

INPUT

(REDUCE TO CUT GAIN)
0
RECTIFIER

~ 4]

%

Alternatively, the ‘free’ end of R3
could be connected to ground to
provide a greater range of control.

When using the monitor on SSB
transmissions, C3 may be increased to
say 100 n or as much as 1 uF to provide
some ‘hand’ for the meter indication.

SERAR S SRR R R EE SRR

SR AR

very small scale with low-level input
requirement; while level displays using
several LEDs may be better, the cost
is high.

The gain of the 741 can be adjusted
down if desired, by reducing the 320 k
resistance.

.The “rectifier” used was from a
damaged moving coil meter; connecting
the negative output to ground gave a
higher output than leaving it floating.
This type of rectifier has a lower voltage
drop than silicon diodes, and may be
useful if extreme sensitivity is needed.
Otherwise, a single diode suffices.

The voltage regulator output current
was made high for brighter illumination
and can be reduced by increasing R
from 68 ohms.

The transistor type is unimportant
if current rating is not exceeded. A
PNP type could be used if the positive
output terminal of the rectifier is
grounded and the negative terminal is
used as output.
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JAPANESE ICs, TRANSISTORS and DIODES

Suitable for TVs, Car Radios. CB radios & other Japanese equipment
TRANSISTORS  25C1846R 1.15 M51202 355 DIODES
s ¢ 25C1923R 1.35 MmC1458 240 57912 e
25C1957 1.40 MC1496 20t 561 o
CS9013 .60 25C1964 3.95 MCa044 595 r
T MPSA13 .45 2SC1969BH  3.70 MC4069 105 BZ08%0 85
2SA473 2.20 25C1973 1.80 MC14001 145 BZ100 95
25A489 2.65 25C1974 3.20  MC140018CP 125 BZ140 120
- 52R408 §30 2382025 330 Mcwoee 230 32055 7
. 2 2 : ;
2SA505 1.50 25¢2075 3_48 mc:“'éB g;g 1IN 34A .25
25A545 1.50 25G2086 iiles Clana 95 1N 60aM 17
25A561 1.45 2562166 pidge, MC14b66H 985 4N 60FM 25
2SA562 1.00 ’ MMS5369AA/N 325 4\ 914 30
25A564 1.40 250180 5.85 MMS3BIAAN 895 4y 4001 13
ENTE“PRISES 25A628A 29 25D187 1,35 MMSI9INBR . 2380 1y 4004 25
! MM74C9 1 .
25A661 135 22p3a1" 132 Nocaoopa 1470 ' 3N F750a -
7% 170 ggﬁggg -;g 2go§eae 1.40 PLLo::z!A 3'38 1N 5401 50
- D .40 1626 ;
53A710Q -+ .75 33D3ss 199 Stieso 5L 3
Suite 208, 661 George St, Sydney. Rt | 138 . Sto” SR DNiels 335 45 953 40
2000. Phone (02) 212-4815, 212-3038 7 330525 e WA ) 278 13980 10
238354 179 2sk10GR Ao 1AZ0614% 355 15 1555 25
MAIL ORDER HOUSE: 258415 1.0 25K238 1:60 TA7062P 260 15 1588 35
258525 1.15 2 ; TA7063P 2.60 15 1885 40
PO Box 188, Coogee, NSW. 2034 5585368 205 2SK33F 115 1a7089p 275 1S 2472 10
- a B 132 TA7120P 1.85 152473 25
BEST CHRISTMAS TR R o s B
25C373 ‘65 2SK54B 1.75 TA7205P 3.95 1S 2689 2.45
PRESENT EVER! || | i 8 5 1 oo mR
H %gcageA %-45 58K68L. 1,38 TA7310/C3001AN 1.65 :(H 310 6-;-‘;
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3 % 35KalL 2.75 Tc5032P 19.95
53Cass 165 35Kase 2.95  1cs5080P BIRONRIASC" 3 £
25C460 ‘65 3IS5K4s8 4.85 TC5081P 550 MA 150 25
25CA495Y 1.75 3SKS548B 2.45 : MV 201 1.05
52400 160 TC5082P TN 20k =
256509Y 1.85 X 769100 S Mz 310 40
25C535/3 .95 INTEGRATED TMS1943NL 1375 nag0 s
22c230A ‘25 CIRCUITS uPC78L05 195 527564 110
25C605 2165 Curtis 8044 2495 uPC78L06 195 ppea 1.10
25C644 1.45 (replaces 8043) 78L062WV 245  ppgig 45
%ggggg -?,g ANG12 2.40 uPC566H 270 g3016R 1.45
53¢710C T65 Loa2l 725 uPC575C2 495 508 1565
25C710D Tl e 795 uPcs77H 395 yoeC
25¢711 Jobg w822 535  pcsezH2 18 -
58¢712C 130 HA1339 5§35 Seetrerns 25
52¢717 1-10 HA 1342 510 uPC1020H 595 w2061 95
. 28C732 1:15 HA1366W 6.45 uPé'l 156H §95 wWzZ100 70
25C733 1.05 uPDB858C 10.35
ok, L
25C738 1.70
(6 25C763D .75
HANDS-FREE ||| &0 &
- 2 ¢
2§g;ggR i-3g PROPRIETARY UIMITED
2 > .
TELEPHON E’ ’ 25¢a1s 80 167 Roden St West Melbourne, Vic 3003
23C83e T Phone: (03) 329 5433
gggggge 'Zg A SA from W. C icati
. Iso available in rom Watson Communications
e it 25C900F 65 75 Prospect Ad
- 4744
TA-301. One of the %ggggg lgg Prospect 5082 (08) 269
best there is. All the 4 . .
latest technology — = e =73 SAME DAY DESPATCH — Prices include S/T
; 25C1000GR  1.25 3
]OC|rcu.ns. No 2§C1014C 1.50 | — e —n G RS G e S S i — —
installation required. 25C1018 2.95 167 Roden St.
Operates on 4 x 1.5V 22G1047 85 | West Melbourne, 3003 |
Peniite batteries. %gg%ggé %.28 T es elbourne.
Includes recording 521124 0 | Phone (03) 329 5433 |
cord. 22C1166 1.60 | Please send: 1 |
25C1210 1.35 Quantity Part Number eac Total
- i D E» E» G Gb o) G ;D G G G . 25C1213 1.60 s ¢ s 3
1 gl padl | =]
To: EMONA ENTERPRISES PTY LTD, PO Box | .
25C1239 8.95
= 183, Coogee, NSW, 2034 " 35cisos 23 I |
Please send me the IC Telephone Ampiifier, TA-301. ' 25C1312 75 l I
§ cEnciosesis [ICheque [dMoney Order [Jor gebit 25C1317 1.25 l
v Bankeard for $24.95 inc. P&P. [ | 25C1318R .60 |
[ seci3seT 23 | I
l Bankcard No. .. ' 55¢1364 105 |
b o ome It
] i | %sgiﬁg éjgg | ORDER TOTAL § |
ame .
i : 23cisn] 133 | _ Plus $1.00 post/pack |
Address. .70
: ddress ! e 88 | PAYMENT ATTACHED § |
Postcode ' 25C1685 ‘85 Name l
| 251687 80 | e
| Sonace ] 25C1760 1.30 | |
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Original Japanese Replacement
Parts for TV, Stereo and CB
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LEADER TEST INSTRUMENTS

LDM 170 DISTORTION METER

LBO 508A OSCILLOSCOPE

‘

-

L]

=

,
lthqq

20H2z-20kHz 0.3% F.S.

Bandwidth DC-20 MHz.
Measures distortion,

Sensitivity 10mV/cm. (Z
130mm highly C.R.T. Q e

$899

LAC 895 ANTENNA TUNER

signal-to-noise  ratio,
signal levels.
.&

E:'j Built-in SWR agd it?-nze
Watt meter. ands 4MHz.
from 3.5 to 28 MHz. ?—'g'pSV/Inou':z
T ... 500W pep transmitter J

BUDGET PRICED

0@ 5182

LSG 16 RF SIGNAL GENERATOR LAG 26 AF SIGNAL GENERATOR

100KHz-100MHz

Solidstate RF signal
generator. Suited for
aligning the IF circuits
in AM, FM and TV sets.

20Hz-200kHz
Stable generator for all
types of audio circuit.

$166

LMV 181A AC MILLIVOLT METER

LFM 39A WOW AND FLUTTER METER

For accurate and easy
, determination of the

wow and flutter charac-
teristics of tape
recorders to JIS, CCIR
and DIN standards.

AC Voltages from
100yV up to 300V, 5Hz-
1MHz.

SOUTH AUSTRALIA NEW SOUTH WALES QUEENSLAND WESTERN VICTORJA
Electronic Components and Radio Despatch Service Elektron 2000 Defsound AUSTRALIA Radio Parts Group
Equipment 869 George Street, 44 Brown Road, 1 Wickham Terrace, Atkins Carlyle Spencer Street,

110 Tynte Street,

Broadmeadow

Brisbane, Queensland

1-9 Milligan Street

West Melbourne and

Sydney.
North Adelaide {02)211 0816 (':Js‘g)%*;sgz&z??92 {07) 229 6155 Perth Dandenong Road,
(08) 26? 2246 . Custom Communications Fred Hoe & Sons (09) 3210101 gﬁzaév%nse
Ismemataonal Communication Shop 11, Macelec 246 Evans St, A.C.T.
l);lseteg;reet, Sanamgma Arcade, a;%m%gsmt (%37")5?71’7\( ';‘ﬂh- George Brown & Co. Browntronics
cy Str 4 L kville St
Port Adelaide o e (042) 29 1455 4 Aep e o ggnﬁ%cwovéae S
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CMOS monostable

Barry Wilkinson (of Nebula Electronics)
devised this mono using a 4027B CMOS
JK flipflop. The time constant is set
by R1C1, and D1 speeds the discharge
of C1.

_.l s

-
t=0.7R1,C1

OUTPUT PULSE OCCURS ON POSITIVE EDGE
OF OUTPUT

+12

3k3
OUTPUT
1

47k
Qa3
BC108

OouTPUT
2

6k8

100R

Ideas for Experimenters

Stabiliser for
battery supplies

The accompanying circuit, is useful
when voltage sensitive devices (such as
TTL ICs) must be battery operated.
It uses very little power from a good
battery; whilst with a flat battery, the
output voltage is within 0.1V of the
battery voltage.

ZD1 should be selected to obtain
approximately the desired output
voltage; for fine trimming, R2 may be

Ve e | co Q
cP 40278
“Ve—yK . O———0

—~Ve

Sweep generator
for VCO

A sudden and immediate need for a
sweep circuit to drive a 566 VCO led
J. Elkhorne, of Chigwell Tas., to devise
this circuit.

The circuit is by no means critical
as several different general purpose
active devices were tried.

Forward bias through ‘the emitter-
base junction of Q1 provides a charging
current for a timing capacitor; this
exponential curve is amplified in Q1 and
taken from the collector circuit to
provide a descending sweep of the 566.
The signal is also routed to Q3, a simple
inverter, to provide an ascending sweep
voltage.

The UJT will not drive the 566
directly, as voltage divider action
between the timing resistor and the IC
drops enough voltage to keep the unit
from firing.

selected between 470 ohms and 3k3.
With the components shown, the output
voltage varies less than 2% for battery
voltages from 5V to 8V and output
currents from zero to 200 mA. For
higher currents, R1 may need to be
decreased.

Always use a power transistor for
Q2 or it will overheat when the battery
is nearly flat. Both Q1 and Q2 should
have a current gain of at least 40, while
the gain of Q3 should be as high as
possible.

J 40278
cp
K OUTPUT

sD

ol

=Ve
INPUT

100k 470k

Simple CMOS Schmitt

This simple Schmitt circuit, from
Barry Wilkinson of Nebula Electronics,
is based on the 4027B and offers
Schmitt voltages centred around half
the supply voltage, set by the ratio of
the feedback resistor to the input
resistor, in a2 manner analogous to the
gain of an op-amp.

Any ideas?

Have you had a bright idea lately,
or discovered an interesting circuit
modification? We are always look-
ing for items for these pages
so naturally, we'd like to hear
from you.

We pay between $5 and $10
per item — depending on how
much work we have to do on it
before we publish it.

The sort of items we are seeking,
and the ones which other readers
would like to see, are novel
applications of existing devices,
new ways of tackling old prob-
lems, hints and tips.
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Audio

AF300 AUDIO AMPLIFIER::
A real work-horse, this
universal power amp has

a wide range of applications
such as car radio, record
players and small receivers.
Due to its well designed electronic circuit,
the AF300 can be used over wide voltage
ranges without deterioration of the
specification parameters.

Kit AF300 — $25.00

AF340 40 WATT AUDIO AMPLIFIER
MODULE

High quality 20-20,000 Hz, 37w
RMS ‘with low distortion

Kit AG340 — $35.00

FM Tuners

HF325-2 QUALITY FM TUNER MUDULE

The HF325 is a complete high quality FM tuner or

professional standing. The tuner unit is ready-made
and pretimmed, making it child's play to assembie.
Tuning range 88-108 MHz, operating voltage 12-55
ac. Kit HF325 — $79.00

Stereo decoder HF 310

HF310 FM RECEIVER

The HF310 is a very reasonable priced HF FM tuner.
Fully trimmed the sensitivity according to IHF
standards is better than 10uV. Features 60 dB S/N
radio and low harmonic distortion

Kit HF310 — $49.00

HF330 STEREO DECODER

Gives 40-45 dB channel separation, just add to a
good quality FM receiver. Kit HF330 — $24.00

Pre-amps (RF)

HF395 RF PREAMPLIFIER

Gain 30dB to 20 MHz, 10 dB to 100 MHz and 5 dB
to 226 MHz Ideal to boost reception on short-wave
receivers. Kit HF 395 — $6.00

HF385 VHF/UHF ANTENNA PREAMP

Superb quality with two acrial inputs and one down
jead which simuttaneously supplles cument from the
power supply. Frequency range 40-250 MHz and
400-820 MHz Gain 9-18 dB, depending on
frequency. Kit 385 — $30.00. Box B850 — $6.00.

Light Shows
AT465 LIGHT SHOW
Turn your music into light

Simply connect this 3

channel light show to the audio

terminals of your amplifier and this

quality kit does the rest for you!

Kit AT465 — $64.00

Attractive box and knobs B6065 — $25.00

AT468 4 CHANNEL LIGHT SHOW

This superb kit drives 4 lights (400w per channel)
from the audio amplifier output Kit AT468 —
$75.00. Attractive box and knobs B3265 — $48.00
AT365 LIGHT SHOW

This quality kit uses microphone input instead of
connection to the audio output 1599w max

Kit AT365 — $69.00

Box-and knobs B3265 — $48.00

FM Transmitter

HF65 FM TRANSMITTER 6U-148 MHzZ

Will run 5w output with heat sink Ideal for signal
testing of for a miniature transmitter which could be
received on a standard FM receiver. Kit HF65 —
$9.00.

a

nd//)a Vi (eXC/U

Oneg akers)
Cabipg
t

Receiver Converter
HF305 VHF CONVERIEHK
Converts FM 105-148 MHz to
Qua

klts Iity 105 MHz

Kit HF305 — $28.00
Box B3405 attractive
chassis kit — $24.00

AM Receiver
HF61 MEDIUM WAVE
RECEIVER 540-1600 KHz
receiver complete with femite
coil antenna. Kit HF61 e $9.00
Power Supplies
NT415 LAB POWER SUPPLY
0-30V 1 amp well-regulated
supply for professional use.
Complete with box and transformer.
Kit NT415 — $128.00
NT300 LABORATORY POWER SUPPLY
2-30V High quality supply, regulated
2-3UV dc at 2 amps with overload
protection Complete with box and
transformer. Kit NT300 — $110.00

Quick assembly kits

d/nq

JKO1 GENERAL PURPOSE AMP 0.5w $18.00

JKO2 MICROPHONE AMPLIFIER $18.00
JKO3 SINE WAVE GENERATOR

20-20,000 Hz . $30.00
JKO4 FM TUNER 88-108 MHz . . $30.00
JKO5 27 MHz RECEIVER .. .. $33.00
JKO6 27 MHz TRANSMITTER ......5%29.00
JKO7 DUAL TONE DECODER FOR

R/C MODELS . N . e IASUID
JKO8 330Vac LIGHT OPERATED RELAY .. $19.00
JKO9 SIREN KIT inc. SPEAKER. ... 81900
JK10 PHOTOGRAPHIC TIMER 240 Vac . .. $23.00
JK101 CAR BURGLAR ALARM KIT. . .. $55.00
New Kits
AT347 Electronic Roulette . ............ .. $54.00
AT350 2 amp triac light controller . .. $1200
AT357 Touch-control fight dimmer $33.00
AT356 6 amp AC regulator. . . . . $27.00

MI-360 Multivibrator, sq. wave to 10MHz. N $6.00
SY-310 15w stereo amplifier kit . . ..
SY-34037W stereo amplifier kit

$230.00
.. $289.00

JostyKits are available now from:
Sydney: Custom Com-
munications, 6 Orchardleigh St
Yennora. Ph. 631-3544.

Radio Despatch Service

869 George’ St

Sydney Ph 211 0816
Adelaide: Hamtronics,
Goodwood Rd, Kingspark,

Ph 272-8417. Port Adelaide.

Intemational Communica-

Melbourne: Eastern Com-

tions Systems, 75-77 Dale St,
Port Adelaide. Ph: 47-3688.

munications, 898 Riversdale Rd
Camberwell. Ph. 836 8635.

Brisbane: Delsound,
1 Wickham Tce.
Ph. 229 6155.

Tasman Electronics, Launcesmn: Advanced

12 Victoria St, Coburg.
Ph 354 5062.

J.H. McGraths & Ca P/L,
,208 Little Lonsdale St,
Ph 663 3736.

St, Ph. 31 5815.

Electronics, S5A Quadrant,
Ph 31 7075, Tasmanian
Hi-Fi Company, 87A Brisbane

VICOVT

Mall Drders: Direct to VICOM, 68 Eastern Rd.
Sth. Melbourne, Vic. 3205. Enclose $1 extra for handling and postage costs.

Sydney 681 3544 Hobart 43 6337
Adelaide 43 7981 Cairns 54 1035
Gold Coast 32 2644 Launceston 44 3882
Canberra 31 6685 Brisbane 38 4480
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BRIDGE RECTIFIERS RESISTORS
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- - 2 - . eries
12 Victoria St, Coburg. Vic. 3058. : MINIATURE TRIMPOTS
Phone 354-5062 : 10K 25K 50K 1o,
—il 250K SOOK 1M alt. .20
Minimum postage $1.00 Bi-Polar Electro.

{all 50V)
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TRANSISTORS SERIES TTL
2 B P

VOLTAGE MIN. CERAM
REGULATORS 1pf-0.03 =
09K 0.047

Min. *Cermet’ Trimpots
vert. & Horizontal.

Polystyrene 125V
10,15,22,33,47,68,100,
150,220,330,390,470,
680pf a
1000,1500,2200,3300,
4700,6800,10000pf
Computer Grade
Electrolytic
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10000uf 16V . . . .
10000uf 25Vv . . . .
10000uf 40V . . .
15000uf 40V . . .
22000uf 25V . . .
22000uf 40V . . .
27000uf 35v . . .
TRIM. CAPACITORS 33000uf 16V . . .
0.4pf-5.5pf 30 68000uf 16V . . .
2pf-22pf 100000 10V .
5pf-65pf POLYPROPOLENE
5.5pf-40pf gHolsz 'CsualgsENT)
X u
ELECTROLYTIC 0.047uf 400V
0.056uf 400V
3 0.47uf 200V
10v Car Radlo Suppress.
16V b M 0.5uf(Gen)
3uf (Alt)

15sKohm({S/P) . .
-1 R.l. Supp. for Elect.

g{:;;{a RAM a 2 Appliances

CMOS 74C i 0.1uf 630V
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Enamelled Copper Wire
NEAR IC"s (2&4 oz reels, B&S)

b,

2;W(8V2-18
5W,5V1-12V- 15V.
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BNt bmnoON

PP, . ...

B

POTENTIOMETERS
Single Rotary Log or
Linear

Dual Rotary Log or
Linear

Single Rotary with

Slider Linear
MULTITURN TRIMPOTS
10,20,50,100,200,500,

ELECTROLYTIC RT. gK ,50K,500K,1M,

YELLOW (Sta) - : 30 v AUGIO NOBULES
1-1010G 10W

FRGD. 5td Led inc. $1-1020G 20W .

2.3 $1-1030G 30W . .

$1-1050G 50w . .

HYS5 stereo pre , .
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200 &
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HY200 100W .
HYA400 240w . .

470u 75 SNRSO SOW kit . .
(CAN TYPE RG/D/P) SNR70 70W kit . . 46.00
2500uf 35 60 IC SOCKETS
5600uf 40V . 8 pi
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2500uf 35V
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data sheet

ICM7216A Universal Counter, Drives Common Anode LED’s
ICM7216B Universal Counter, Drives Common Cathode LED’s
ICM7216C Frequency Counter, Drives Common Anode LED's
ICM7216D Frequency Counter, Drives Common Cathode LED’s

FEATURES
ICM7216A AND B
e Functions as a Frequency Counter, Period Counter, Unit
Counter, Frequency Ratio Counter or Time Interval Counter
o Four Internal Gate Times:
0.01 sec, 0.1 sec, 1 sec, 10 sec in Frequency Counter
Mode
e 1 Cycle, 10 Cycles, 100 Cycles, 1000 Cycles in Period,
Frequency Ratio and Time Interval Modes
o Measures Frequencies from DC to 10 MHz
@ Measures Period from 0.5u sec to 10 sec

ICM7216C AND D

e Functions as a Frequency Counter, Measures Frequencies
from DC to 10 MHz

o Decimal Point and Leading Zero Blanking May be Externally
Selected

ALL VERSIONS:

e Eight Digit Multiplexed LED Outputs

e Output Drivers will Directly Drive Both Digits and Segments

of Large LED Displays. Both Common Anode and

Common Cathode Versions are Available

Single Nominal 5V Supply Required

e Stable High Frequency Oscillator, Uses Either 1 MHz or
10 MHz Crystal

o Internally Generated Multiplex Timing with Interdigit
Blanking, Leading Zero Blanking and Overflow indication

@ . Decimal Point and Leading Zero Blanking Controlled
Directly by the Chip

e Display Off Mode Turns Off Display and Puts Chip into
Low Power Mode

® Hold and Reset Inputs for Additional Flexibility

e Test Speedup Function Included

o All Terminals Protected Against Static Discharge

EXTY.

. ]
%% “’> Joxan ¥ ¥ DECIMAL EXT. BLANK DISPLAY
L1 7 o ? PT.ENABLE OSC DISPLAY  TEST
T AAA- + 7 -
> —4
< o I%0F L 39pF P
> l) T R l f l
< 100Ks2
<
e m— l_ P
1 22 T < 7m0
2 1 9 10 MHz woes |, 0o 0, 0,
oo —ofl 3 = CRYSTAL |
]
o1 2 { ] ext
o —s 24 " - 00SC
» —J 6 23 - — INPUT
ic™
(v . - 7 e 2f— o
o ¢—Ns 214—4¢ 0,
X == [ 20— 0,
— — 10 wh—40,
1 t o——=u 11 ] v
vVo—O O~ 12 17 —4 O,
RESET 13 16— o,
18 s Jo, %0
1042 [ra— ‘
— AN' vf
0; O—de
{s Oy r————
S [ common ANODE LED DIsPLAY ]
=il
— c
‘— a — a— B
—
—=i
LED OVERFLOW [ 8 .
INDICATOR
N~ Ko lao
1 L8
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INTERSIL icm7216A/B/C/D

GENERAL DESCRIPTION

The ICM7216A and B are fully integrated Universal Counters
and LED display drivers, They combine a high frequency
oscillator, a decade timebase counter, an 8 decade data
counter and latches, a 7 segment decoder, digit multiplexers
and 8 segment and 8 digit drivers which can directly drive large
LED displays. The counter inputs have a maximum frequency
of 10 MHz in frequency and unit counter modes and 2 MHz in
other modes. Both inputs are digital inputs. In many
applications, amplification and level shifting will be required
to obtain proper digita! signals for these inputs.

The ICM7216A and B can function as a frequency counter,
period counter, frequency ratio (fA/fB) counter, time interval
counter or as a totalizing counter. The counter uses either a
10 MHz or 1 MHz quartz crystal timebase. An external time-
base input is also provided. For period and time interval, the
10 MHz timebase gives a 0.1 usec resolution. In period average
and time interval average, the resolution can be in the nano-
second range. In the frequency mode, the user can select
accumulation times of 0.01 sec, 0.1 sec, 1 sec and 10 sec.
With a 10 sec accumulation time, the frequency can be

The ICM7216C and D function as frequency counters only,
as described above.

All versions of the ICM7216 incorporate leading zero
blanking. Frequency is displayed in KHz. In the ICM7216A
and B, time is displayed in usec. The display is multiplexed
at 500Hz with a 125% duty dycle for each digit. The
ICM7216A and C are designed for common anode dispiay
with typical peak segment currents of 25mA. The ICM72168
and D are designed for common cathode displays with typical
peak segment currents of 12mA. In the display off mode,
both digit drivers and segment drivers are turned off enabling
the display to be used for other functions.

ABSOLUTE MAXIMUM RATINGS
Maximum Supply Voltage (V' — V. ... .. ..., . 6.5 Volts
Maximum Digit Output Current. . . . ... ......... 400mA
Voltage On Any Input or

Output Terminal [1]
Maxirgum Power Dissipation at

displayed to an accuracy of 0.1 Hz in the least significant VO G ant Sirarale oo R 1.0 Watts (ICM7216A & C)
digit. There is 0.2 seconds between measurements in all ranges. 0.5 Watts (ICM7216B & D)
v v v o v DISPLAY
? DXL ? ? TEST
. | i P L
K1 X2 CK1 CK2 2 o 39pF ::‘:’;
0, a, — —
ac }_] ac | 100K
74LS90 0R 11C90 | 74LS90OR 11c90 || 22m:
o2 g 10 MM» N9te | Dy
3K CRYSTAL
- ——— ¢
. . - 4
a5er
d
5 4 4
<
1 1
B Wy, = [ nance ]
i‘Esz:mtu > [ * il
10K 42 1
B
FREQ. Oo O
- —
PERIOD $—0 O, 5 COMMON ANODE LED DISPLAY S
FREQ. RATIO ¢-———O D, _: é E E E E
— ¢
LED :ag . ° . . . ] . ® ap
OVERF —
INoICATOR " 0, l' ¢ l’ l |o i l Dy ‘J
- S — —_— — J.- . - = - -,/-E

“100MHz Multifunction Counter
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MAL
<
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AL1540

s19.95

AL2550

s24 95

AL5070

s9l.zs

AL12580

859.95

25-240
Watts

HY50

25 Watts
into 30

44

NO EXTRA HEAT
SINK NECESSARY
EXTAA RUGGED
CONSTRUCTION
PROFESSIONAL
FINISH
SHORT/OPEN
PROVECTION

HY 120

60 Watts
into 80

HY200

120 watis
into 81

139

2o s188

P.0.
718

Cl- _Ph: 797-6144 POST:RDD 57,

FIRST
RELEAGE

420
18- S

UDIO

15 WATT POWER AMPLIFHER

Provaing 15 SPECIFICATIONS
versatie modut MaAEL an Ceal Desss lor o Qutput 15 Wans AMS
Quaity sound SvEtem B deirvers s outDy Supohy 28080V
Cowse with igss han QI THO whilat 4 Losd imosdance 81090 onma.
Sttty 1o wiihatand overioed condmont THD ;;-:‘:v:n."::“r:z‘::: (1Y)
" su - [ frr Resoonse o
mate 1 Surabhe for mary eppixahons. e e S o B
Wan eoet Sioa Tome onc
Ovmenons 90«64 027 mm

TRANSFORMER $10.65

25 WATT POWER AMPLIFIER
Ths asicemaie compaet 28 watt module n s SPECIFICATIONS

25 Wars AMS

Supoly NS0V
008N i lowr cost Brings Mwgh Load (mpedance @10 18 ohes
ortoemanca wetnun (e ceaeh ol most  THO Lows than 1% [Trocatny 06N}

Dudget COnaCious COMMIrUCIOn. 86d 2% Wil
1 Autons moouWs 818 sucpied wiih Tull

20 Mu 10 30 4 3 2 0Bt
280 m¥ tor lul output
Vdae o Sort Tamo s0°C

Cimernom 102184 4 18 mem

TRANSFORMER (unreg) $13.90" (reg) $31 .50

50 WATT POWER AMPLIFIER

W8 proudty Dresemt ona of our most Tecent SPECIFICATIONS

23010 10 the range The 50 wait madute Output Power THO 18 50 Watts RMS.
weth 80 ncraddly ‘o datornen hgure of Supoly Votage Maw. 70 Vons
002N comes comphte with 48 guwn heateent Load 18 ohme
and load couphng ¢! 8 (copacror and Fraguency Resporse ; 108 28Ky - 20 B
chonst [T proviORs ¥ SuDE\BIve pariormance Semsaney tor SOW o 80} :sgcw
otected cucury wd soped i InOut Impedance K onme.
I e FRTID . BT

nowrs of critatal Lataning lests. consequentty
s Deidve & @ wihou! agual 1 periormance
an vatus for money

IRANSFORMER {unreg) ‘24

Quarscent Current Digen
stc Complement

40 mA
13 Transators § Duwdes
192 4 89 5 49 mwn

0 (rcg) $31.5.

128 WATT POWER AMPLIFIER
r SPECIICATIONS

Mok Outpul Power 600 123 Watts AMS

Oparakog voltage 060 Max
Losn 418 onm
#reauency rerpone 25M2-200ms 1100 watis)
Sensavey for 100 warts  480mV
330 onms
Wi @ 13t of sppications wheth ncliude
b, D0 3 TrocaTHD | donmaioad 01N
bl s L L0 380 Wans | 8 orem imd 0.06%

electronse 0/GANE 87 even TOMENC Sud0

1 esons tromendou /N ron0 tetier then BOGBY
-~ Z"..:.': :°..':.” e Samconwn comsterare 11 enwmzs§ dodes
O-mensions 20% 190 2 36 mm

The HY50 leads |.L.P.'s total integration approach to power ampllfier design.
The amplifier festures an inteyral heatsink together with the xlmplnchv of no
nlemnl components. Over the years the amplifier has been refined to the
extent that it must be one of the most reliable and robust High Fidelity

@ Modules in the world. The device is terminatec with five connections. Input,
Output, Power Lines and Earth

TECHNICAL SPECIFICATIONS

Output Power 25 Watts RMS into 851

Load Impedance 4 - 160
Input Sensftivity $00mV
Input Impedance 100K

Détortion
Signal/Noise Ratio
Frequency Response
Supplv Voltage

0.04% at 25 watts at TkHz
Better than 7548

10Hz ~ a5kHz - 3d8
—25 =0- +25Volts
105 x 50 x 25mm

155 grammes

The HY 120, HY200 and HY400 are high fidelity hybrid amplifiers
incorporating three internal protective safeguards {short clrcuit, open
circuit and thermal cutout) making these amplifiers practically
indestructible in virtually all fields of use. The low distortion, high sinal
to noise ratio, large bandwvdlh and general robuuncss of the amplifiers

render them ideal for any from HI Fl, o que o industriat
use,
SPECIFICATIONS io Warts 120 Watts 240 Watts
Output Power 60 watts AMS 120 vatts RMS | 240 war s AMS |
L _into 802 into 851 ino 40
__Loldlmp«unc. [ 4-16n ‘5 1660 _ |4-18n
Input Sengitivity | S00mV RMS 500mV RMS 500mV RMS
& Impedance ,_into 100Ks2 _into 100Ks2 nto 100K8
[ Distortion 0.04% typical 0.05% typical 0.1% typical
at 1kHz ot 1kHz et ikHz -
Siynal to Noise Better than Better than Better than
Ratio 2048 9648 __|94d8
Fv'qucncv 10Mz 10 45k M2 IOHJ to 45kHz | 10Hz to 45kHz
~3d8 398
Powov Supplv r -45 -0— +4%5 '..45 —0— 045
Voltage Volts =33 -0- .28 |vmu Volts

Dnmonuom and

114 x 50 x 85mm. 114 x 50 x B5mm 114 x lmua&nm
575 grammes

1 !50 knlowammu

HUR

| 575 grammes

Box 43, CROYDON 2132
Parrematta Rd, Creydon N.S.W.
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sis NMIODULES

ABILISED POWER SUPPLY
SPM 90/45 /65 Sy o

Thes madute comorrses 1 powe: suosl SPECIFICATIONS spuso sPmso
MBOMIiBer WAL B EVEIEDN N Thiee TONagET .8 [ty
- 45, 20 65 vous The 48 von unt 8 Outowt Vaitage § 3% av (139
e10reaty Gengred B0 1upol s AL 2850 Wan OP. Cumrent 254 154

moduies. whist e 68 vou vermon 1 Capatie Cgu i 01 onmi=
of operatng 21 ALSOTO or 1+ ALT2580

ho unA Wheth 3 thort Cureyn BroOtecied
Pravioes o superor
10 The conventonal unwsbalied tupoly

AL, Input Vonage
Demennrons
Regueed Reservor

Py
- »F’
- pertormence. ln.u 197 -

When cromring e togured cotage must e Copector 100V 22005 32000
soscied o3 follows — SPMBO €8,
9 5 SPM0 85
8
$A1240 12 - 12 STEREOQ CHASSIS
For Spplcaon (aquining Qrasier outoul SPECISICATIONS tEsch channel)
puwecs [Ran 81w provsded for by the SATI0 Output 12 watts AMS
The SA1240 shoukt ronde the answer 080 Impedance 0 onms
Oty ™D Loss than SN |'n»<nl~ e
Frequency Response 50 My to 20 aHe

112 a8 21 100 u .,.4 10 wr
oupnt

Sonsrery
Ths uit provetes o5 des) Saa 1w ¢ home ISt Impedance + M onena
A€ Asquuremen TTVAC 1awa et 164
ucted egh tatet
Y ol Dumentons > ¢ memiLows

sf2

SPA 28/SPA 26H

TRANSFORMER $10.65

STEREO PRE-AMPLIFIER

A 1op qualty sterso pre ampkler and fone
control unt e SPA 28 provies o
comprenenisve solut.on for Ihéiront end
roauraments of s1ec00 amphiters o 8u00

SPECIFICATIONS
Freauency Response 20Mr 10 30 WM 1 Y 98
THO Lest thon 1% (Trpcam OT%I1
Seautiuty Inputs

Tape 100 v 1M | For an OP ok
2 Macko Tuner 100 mve .1 MCi} 350 mV (800
3 Magnenc PU.

38 v SOKQY MY SPAZEMI
Bans Convrol Rengs e

Treble Control Range
Supnel Nose Aato

A modities verwion of the wna. suteble tor
ving the AL 070 and AL 12580 n known
s 1he SPA 25M

oty
Ovmensions.

MAGNETIC CARTRIOGE

MPA 30 PRE-AMPLIFIER SPECIFICATIONS
h v Sensny 3B m¥ tor 100 MY outout
Careapes the WP 30 nas beo rauies | Sousineton Wi 4 08 o 201 0 TR
v & meane of roveding 1he necestary e Gossresr R
wousluiion 1equwed by Such Canroges 1 @
00C B o wortun - 108 of the AIAA Dmensions 116450 2 25mem inc DN socteti

characterane It 18 recommenced 1o¢ use
et 1he SA 730800 SA240 a5 well 31
CIRer mpiitiors UNAS Rawing o et mout
chavacienanc

HYBRID PREAMPLIFIER HY S

The HYS5 is 8 mono Mybrid amplifier Ideally suited for all applicatinns. AW

common input functions {maynetic pickup, cartridye, tuner, vic. . . ) are
catered for internally, the desired function is achieved either by » multi way
switch or direct connection to the supropriate piny. The internal volume and
fone circults merely require connecting to externol potentiwmnetes tnot
ncluded). To esse construction and mounting a P.C. connector 15 supplied
with each preamplifier.

TECHNICAL SPECIFICATION

INPUTS: Magnetic Pickup 3mV R.LA.A
Crranmic Pickup 30nv
HYS PRE AMPLIFIER -
Competibie with ail LLP, powar amos 9nd Microphone 10mv
FBUN (n s 1ngee pack. newds satemal pots
ichen. Mut-Anction squeization § Tuner 100mV
outs Hagh o mergn. Acte tone hdly
am;-:. 800 MV out Destonion o1 1 KMz Auxilisry 3 - 100V
g
ot e e Input iImpedance 47K$! at ThHZ on all inputs
except the Ceramic.
OUTPUTS. Tape 100my RMS
Main Qutput 500mV RMS
TONE Bass + 1248 at 100H2
GONTROLS: Treble 128 at 10xH2
DISTORTION: 0.01% at TkH2z
SIGNAL/NOISE Better than 68d8 on most sensitive input
RATIO.

q POWER SUPPLY: Split line # 16 volts to + 50 voits at 1SmAmps
NOTES
For normal conditions and usage these amplifiers need no o ?\ L]
supplementary heatsink; they must however be mounted to allow Z ° i
a vertical flow of sir through the fins. =2 n w
The amplifiers must be powered from a true spi { line {symmetrical} PR L
supply and under no circumstances should an sttempt be made to fﬁ ‘.‘_‘ W3 ow S
use @ single ling. 3 2 > g E 3
o
A quick blow tuse must be mounted between the output terminal %= 8 8 © 98
and the foudspeaker. O o hg
;A - fa 7]
No input capacitor.js required owing to an internal eapacitor of w % Zo Zo
250 volts working. E < é D Sy
< 4
The thermal shutdown operates at 70°C and will automatically +eset T oaah =S
when the heatsink has cooled by 10°C. Under normal operating " o gv o9
conditions the heatsink should be between 30° — 60°C, depending 2828 %8
on the type of signal. S > DO O
T xT ZE TE

OPEN 7DAYS

shipment]
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8020A . 8022A: two low
cost digital multimeters

for professionals

8020A

179>

*Exciuding case.
Sales Tax add
15 percent.
Quantity
discounts
available.

8022A. If you do not need to measure resistances higher than
20M ohms, then the 8022A is your DMM. It's a real
pocket-size performer — measures dc volts, ac volts, ac and
dc current and resistance with a basic dc accuracy of 0.25
percent in all six functions, 24 ranges. For just $145%

Overload Protection. Both the 8020A and the
8022A offer 500V dc protection on resistance
ranges, 1000 V on voltage, 2A on current ranges
and over 6 kV transient protection.

Safer to use. Fluke designed test leads and
recessed jacks plus a non-metallic case, all to
help minimise the shock hazard.

ELMEASCO

Instruments Pty. Lid.

SYDNEY:
PO Box 30, Concord, NSW. 2137.

MELBDURNE:
PO Box 107, Mt Waverley, Vic.

13-15 McDonald St, Mortlake. 3149. 21-23 Anthony Drive, Mt BRISBANE:
2137. Tel: 736-2888. Telex: Waverley, 3149, Tel: 233-4044. GPO Box 2360, Qld. 4001.
1.25887. Telex: 36206. Tel: 229-3161.

ADELAIDE:

GPO Box 1240, SA. 5001

Tel; 51-3521

8020A. Compare the performance
features with any other DMM in it's
price range and you’ll see the 8020A
ranks with multimeters costing much
more. 0.1 percent basic dc accuracy,
6 functions, 26 ranges, unique
conductance function, in-circuit
resistance and diode test. All this for
$179*. Measure resistance to
10,000M ohms — ideal for verifying
resistance of H.V. dividers, checking
capacitor leakage, PCB’s, cables and
insulators. Also measure transistor
beta with a simple adaptor. Measure
resistors and diodes in circuit. Diode
Testranges supply enough voltage to
turn on silicon junctions, whereas
Low Power ohms ranges ignore these
devices.

FLUKE

8022A

*
5145
| ]
*Exciuding case.
Sales Tax add
15 percent.
Quantity

discounts
available.

PERTH:
PO Box 95, Gosnells, WA. 6110.
Tel: 398-3362.
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Hioki
Dependable Multitesters

3101

BRIEF SPECIFICATIONS FOR SOME POPULAR MODELS FROM THE EXTENSIVE HIOKI
RANGE OF TAUT BAND ANALOGUE AND DIGITAL INSTRUMENTS

SPECIFICATIONS

3001 TESTER FOR APPLIANCES AND GENERAL HOUSEHOLD
0.25/2.5/10/50/250/1000V DC 2k Q/V +3%

0.5/10/250mA DC +3%

10/60/250/1000V AC 2k Q/V +3%

3k/30k/300k +3%F.S. R.C. 261}

3002 PRACTICAL COMPACT TESTER
0.5/2.5/10/50/250/1000V DC 20k Q/V +3%
50 A/25/250mA +3%
10/60/250/500/1000V AC 9k /V +3%
10k/100k/1M +3%F.S. R.C.10082

L.F. Qutput —20 to +36dB +4%

3003 PRACTICAL MEDIUM CLASS TESTER
0.25/2.5/10/60/250/1000V DC 30k Q /V +3%
5Cu A/2.5/25/250mA/10A DC +3%
10/50/260/1000V AC 13.5k-Q/V +3%

10A AC +4%

5k/50k/500k/5M +3%F.S. R.C.501

L.F. Output —20 to +36dB +4%

3005 HIGH CLASS TESTER WITH RELAY PROTECTION
0.25/1/2.56/10/60/250/1000V DC 50k Q2/V +3%
50uA/2.6/5/560/500mA/10A DC +3%
10/60/250/1000vV AC 10k 2/V +3%

10A AC ¥4%

2k/20k/200k/2M +3%F.S. R.C.20%2

L.F. Output —20 to +36d8

3010 HIGH SENSITIVITY (10u A OPERATING CURRENT) TESTER
WITH RELAY PROTECTION

0.1/1/2.5/10/50/250/500/1000V DC 1000k Q/V +3%

10 A/1004, A/1/10/100/500mA/10A 3%
10/50/250/500/1000V AC 10k Q/V +3%

10A AC +4%

2k/200k/2M/20M +3%F.S. R.C.20Q

L.F. Output —20 to +36d8

3011 HIGH CLASS WIDE RANGE TESTER FEATURING ELECTRONIC
RELAY PROTECTION

2.5/5/10/25/50/100/250/500/1000V DC 40k Q/V +2%

25u /50u /100y /250/2.5m/26m/250m/2.5A/10A DC +2%
2.5/5/10/25/50/100/260/500/1000V AC 10k Q/V +3%

254 /504 /100u /2604 /2.5m/25m/250mA/2.5A/10A AC +3%
3k/30k/300k/3M +2%F.S. R.C.20§2

L.F. Output —20 to +36kB

3205 DIGITAL MULTITESTER SEMI AUTO RANGING WITH FE-
LIQUID CRYSTAL DISPLAY AND HIGH ACCURACY

DC V 0-200mV/2000mV/20V/200V/1000V 10M Q

AC V 0-200mV/2000mV/20V/200V/1000V 10M Q

Q2 0-200/2000/20k/200k/2M/20M

DC A 0-200u A/2000u A/20mA/200mA

AC A 0-2004 A/20004 A/20mA/200mA

3101 CLAMP TESTER WITH CONVENIENT METER LOCK
6/15/60/150/300A AC +4%

150/300/600V AC 2k Q/V +3%

0-1kQ (Centre 302) +3%FS.

3206 DIGITAL CLAMP TESTER TO 1000A AND FE-LCD FEATURES
READING HOLD FACILITY AND SURGE HOLD FOR MOTOR START
READINGS. SPECIAL 0-20A RANGE PROVIDES 0.01A
RESOLUTION.
AC A 0-19.99 (Push Button} 0-199.9/1000A (Auto)

Surge Current 0- 1000A
AC V 0-199.9v/1000V (Auto)

Surge Voitage 0-1000V

0-199.9/1999 R (Auto)

A WIDE RANGE OF OPTIONAL
ACCESSORIES ALSO AVAILABLE.

Hioki Multitesters are available through your favourite stockist or electrical wholesaler. If he does not have
the model of your choice ask him to order it for you. For further information contact —

(Sole Australian Agents)

H. ROWE

& CO. PTY. LTD.

Melbourne 329-6511;
Sydney 601 6600; Brisbane 52 5231;
Perth 446 6622 Adelaide 46 6411:




NOT ALL of our projects are, or for that
matter can be, designed here in our own
laboratory at ETI. In the case of this

month’s lead project, the ETI-680
Z80 S100 microprocessor board, the
cost of designing such a major piece of
equipment — and the time involved,
would stretch our capacity and
resources rather too much for comfort.
Rather than not present such a projegt
— and we realised some time ago the
sort of demand there was — we have
accepted a design from David Griffiths,
whom most of you into the hobby
computing side of electronics will be
familiar through his VDU design —
project ETI-640 (remember — the issue
with Roger Harrison in German officer’s
uniform on the cover!).

Considering the considerable invest-
ment in the design effort required
to produce the ETI-680, it is only
natural that the designer should be
entitled to some compensation for his
work. For this reason, the copyright
on the pc board design and Monitor
program in ROM has been retained
by David- Griffiths/Microworld. The
pc board pattern cannot be reproduced
in any form, for sale, without written
permission — details are given in the
article.

Normally, this would mean that all
kits for this project would have to come
from the designer. This would be a very
unsatisfactory arrangement as the
project would then be little more than
a favoured review of someone’s product.
The condition wunder which we
published this project was that the
pc board and Monitor ROM would be
available at trade prices to any supplier
wishing to kit up for this project and
that a high quality copy of the pc board
pattern would be made available to
private individuals, purely for their
own use (although, admittedly few
would be able to reproduce their own
board as it is very complex and requires
precision alignment and etching).

Accordingly, David has made arrange-
ments for ready-made pc boards,
the Monitor ROM and an instruction
manual (with considerably more detail
than it would be possible for us to
include in an article) to be available —
both trade and retail — through:

Applied Technology
1A Patterson Ave
Waitara NSW 2077

We understand complete kits, with
all ICs and an instruction manual, will
be available through Applied Technology
(in Sydney) and Silicon Valley stores
around Australia. Protronics in Adelaide
have indicated they will be supplying
parts. Other suppliers have shown
interest and the project may be more
widely available in due course.

As a private constructor, if you wish
to tackle the manufacture of your own
board (you hardy, adventurous soul),
a print of the artwork is available, free
of charge, by sending a large SAE to:

ETI-680 pc artwork
Electronics Today magazine
15 Boundary St
Rushcutters Bay NSW 2011

Now that the subject of pc boards
has been raised, you may be interested
in a system which makes it quite an
easy task to produce good quality pc
boards in the home workshop.

Jasray Enterprises, of 15 Francis
St, Saint Agnes SA 5097, sell a range
of Riston pre-coated printed circuit
board. These have the photoresist —
a photosensitive polymer sheet —
factory-coated onto the copper of the
blank pc board. Jasray has boards in
sizes ranging from 150 mm square up to
450 mm x 300 mm, in both single and
double-sided sheets. A 300 mm square
sheet of single-sided board, for example
costs $7.20, doublesided, $9.51. These
prices are not much more than the
retail price of uncoated fibreglass blanks
and our experience has shown that
this pre-coated board is virtually fool-
proof to use, giving excellent results
almost every time — there is very little
wastage.

Jasray also has available Scotchcal
products in single or part sheets — very
appealing to the constructor who cannot
justify the expense of buying a whole
box. Not only that, but they also
stock a plastic grid sheet, ruled with a
0.1” grid, for laying artwork. Big deal,
you say — but this one’s different! The
sheet and grid are transparent to UV
light allowing the artwork to be
assembled on the sheet and a negative
(Scotchcal or standard film) can be
made by the usual exposure method.
Cunning, what?

Jasray soon hope to have a range
of artwork drafting aids, such as pads,
tapes etc and a small drafting board.
Good stuff for the serious home con-

structor or small electronics business.

That (seemingly) crazy crystal
specified in the Tuning Fork project
is a standard NTSC (yep — no mistake)
chrominance subcarrier crystal. We have
seen them in the occasional television
replacement components supplier and
surplus components stores for a few
dollars. Have a root around in your
junk box — you haven’t got one!?
Maybe we should write an article on
how to generate a junk box. Back to the
crystal — we rang quite a number of
suppliers who indicated it was a stock
item, so no difficulty should be
experienced in obtaining one.

Designed as an accessory to our
Series 4000 amplifier, the Moving Coil
Cartridge Preamp is probably one of the
most notable designs to come out of
the magazine this year. Performance
equals or surpasses the best commercial
units. The complete kit will be available
from All Electronic Components, 118
Lonsdale St Melbourne, and Jaycar, 380
Sussex St, Sydney.

Each month we send pc board
artwork out to a number of pc board
manufacturers and component suppliers.
The artwork is sent out before the
magazine hits the streets to give
suppliers a chance to get boards for the
current month — fairies at the bottom
of the darkroom and Australia Post
willing!

The following firms subscribe to the
scheme ¥

Applied Technology, Hornsby

RCS Radio, Bexley NSW

Rod Irving Electronics, Northcote Vic

James Photronics, Fulham Gardens

SA

Jemal Products, Victoria Park WA

Mini Tech, Auckland NZ
In addition, the following suppliers
indicate they stock, or can supply on
order, most of the pc boards we have
done:

Radio Despatch Service, Broadway

NSwW

All Electronic Components,

Melbourne Vic

Rod Irving Electronics, Northcote

Vic

Tasman Electronics, Coburg Vic

Willis Trading, Perth WA
Suppliers, if you wish to be included in
this list — which we will run occasionally
in Shoparound please let us know. Write
or phone the Project Manager, Phil Wair.
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Kenelec (Aust.) Pty. Lid.
48 Henderson Rd, Ciayton, Vic. 3168. Tel. (03) 560-1011. NSW (02):439-3954. SA (08) 223-2420. QLD (07) 262-2223. WA (09) 444-5826.

SAVE 20 %

WE EXHIBITED THE INCREDIBLE
T1-98/4 HOME COMPUTER AT THE ME LBOURNE
“Home & Small Business Computer Show”

Now, before you rush out and buy any brand of Home
Computer get ail the facts on “Tl1 BASIC" first.

' {}f]yo_‘ljllkél:\)\sv an{g'lhlp%]anul BASIC, olu'll quickl¥ nf’ gnize
THIS IS THE T1.99/4 HOME COMPUTER s Il Bty T s e impna:._nsadion

| HAVE BEEN DESIGNEO BY TEXAS INSTRUMENTS, and 14 commands, TI BASIC features extremely easy-to-use

USE THE "TI BASIC” LANGUAGE ANO SPEAK colour graphics (:lpabilityI (with 16 colours) and simple-to-
1 USE THE POWERFUL 9900, 16-BIT MICROPROCESSOR access sound and music that allows the playing of tones over
| HAVE. THE EXTENOEO 13 OIGIT "TI BASIC"” a five octave range and up to three notes simultane . You
" ::csov?oaoszzbixri%z::';'g:;uLgg.i-:;:loﬂ"ess can control duration and volume of sound. The TI BASIC
| HAVE STRING VARIABLES UP TO 255 CHARACTERS V'IPh:_f.‘lds':’b"?""‘"'“e}:“““ you to use the TI-99/4 to ereate
 HAVE 128 GRAPHIC CHARACTERS golourful designs graphs, charts, pictures, gameboards and so
} USE A COLOUR VIOEO OISPLAY PROCESSOR CHIP on right on your screen. Combined with the CALL COLOUR
1 HAVE 16 COLOUR GRAPHICS CAPABILITY sub-program, the easy-to-use TI BASIC capability makes
1 HAVE SOUNO, 5§ OCTAVES/UP TO 3 NOTES creating graphics almost as simple as typing data. You can
AbiAve ':':EA:OELﬁglegAS:EA;:ESE?:;T&:EriES|ZER create three-dimensional images, the object can be rotated,

S AN At e L e magnified several times, and even be re-designed.

Additional features of Tl BASIC:
oL NAVEA:g'AStg‘f:g:; SEREFTRD ¢ Dynamic string variables up to 255 characters.
* In-line editing with program re-numbering ﬁ-lpabﬂi?’.
* Powerful program debug features, breakpoints and trace.
* Variable names up to 13 characters.
* English language error messages.
* and many more special features.

e
_—
] . e Get the full facts on TI BASIC

TO:  DELTA SCIENTIFIC PRODUCT DISTRIBUTION | by ordering the 306 page book
Distributor for TEXAS INSTRUMENTS ] Programming BASIC with the
Red Bank Court, St. Albans 3021, Vie. Aua(raslia TI Home Computer".

Please rush me my copy of "PROGRAMMING BASIC WITH " .
THE T1 HOME COMPUTER" plus your 144 page Texas Instru: First shipment of books
ments Product Catalogue. | understand, that [ will get a total sold within 3 days.
;alue of $18.50 ‘l’ess fukl] 20‘/%’?iac;)u"nj(‘. I pay;ianly $14.80 lnfclu- New shipment arrives
i tage and packing. This further entitles me to a free

$1300 GIt

T VOUCHER towards the purchase of the TI-99/4 November.
Home Computer. Be early.
ME:y » oo r AT APVl fu el e et oo ey
ADDRESS: . ., .................

DEALER ENQUIRIES FOR ALL Tl PRODUCTS INVITED
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2114 RAMS ........cocommmmponnssses
2708 EPROM
741's 10 up ........
555's 10 up ...

BD139 10 up .

BD140 10 UP ..o.coveeocvie 4.50
SC141D 10 UP ovveevererreren, 1.10
SC151D 10 UP ..ocvrrcivrrie, 2.10
RED LEDS 10 Up ..cooccovrv.... .1.40
RED LEDS 100 up ............. 11.00
YELLOW LEDS 10 up .......... 2.90
8 PIN I/C SKTS 10 up .......... 2.00
BCS547 10 UP oo 1.00
BCS548 .ovoooover 0.15 ea.
BOSAG .. oim. it 0.19 ea.
WIBOR & ...t e e 3.60

6,800/50V CAPS (LUG) ........ 4.50
5,600/40V CAPS (PCB) ........ 1.90

@ POTS SINGLE GANG CAR-
BON, ALL VALUES EXCEPT 100
OHM 50c ea.

e QUALITY POTS CERMET
SINGLE TURN POTS, .38 in.
SQUARE. VALUES: 10, 20, 50,
100, 200, 500, 1K, 2K, 5K, 10K,
20K, 50K, 100K, 200K, 500K, 1M,
2M. Inc. tax 97c¢ ea.

e 10 TURN POTS, "' SHAFT.
VALUES: 100, 500, 1K, 2K, 5K,
10K, 20K, 50K, 1M. inc. tax $7.70

ea.

o COMPUTER & EQUIPMENT
COOLING FANS, 468 in.
SQUARE, AC OPERATION.
$27.50 Inc. tax.

All prices inciude sales tax. Post and
Rack min. $1.00. Extra post and pack for

eavier items or where indicated. Extra
heavy items sent COMET ‘freight on’
Offers current for six weeks. Prices sub-
ject to change without notice.

We also stock multimeters, solder,
computer products (incl. central data),
specialised kits, Veroboard, soldering
irons, solderwick, antennas, hi-fi turnt-
ables, etc.

{Kits of parts including
quality fibreglass
boards)

ETI SERIES 4000 AMP

o Quality front panel to suit above.. $7 99
e ETI 470 kit of parts..... 19.90
e ETI 480 kit of parts 100w (lncl ‘brac-
KO} et 18.78
o ETI 470 PS kit of parts... 1950
(includes relay, not transformer)
e Transformer to sult .. 22

@ ETl 471 pre-amp ........ocococviviinnnnns 4550
o ETI 585R ultra sonic RX .. .15.95
e ETI 585T ultra sonic TX. 895

e EA 79 SF9 sound flash trlgger ....... 15.00
o All parts available for DREAM computer
gro]ect
C.B.'S (all quality flbreglass boards)
ETI 574 disco strobe..
ETI 549A metal detector
DREAM circuit board ..

Project Boards (Fibreglass)

ET! 043, 1.40  ETI 481IM .2.00
ET1 044, 1.30  ETI481PS 3.50
ETI 047 1.50  ETI483. .2.20
ETI 061 1.40 ETI484 .3.90
ETI 062. 1.80  ETI 485 2.90
ETI 063. 1.70  ET1486. .2.90
ET! 064 1.70  ETI 4894 .2.50
ET! 065. 1.70  ETI499 1.90
ETI 067. 1.80 ETI 528 .2.20
ETI 068. 1.40  ETI 541 2.20
ETI 071 1.40  ETI 547 2.20
ETI 072. 1.80  ETI 581 2.20
ET! 081, 1.50  ETI 583 2.20
ETI 083. 1.80  ETI 585R 1.60
ETI 084, 1.70  ETI 588T 1,40
ET1 085 1.30  ETI 586. .2.30
ET 130. 1.90  ETI603 .2.50
ETI 134 1.90 ETI604 1.60
ETI 135 1.90 ET635 .2.90
€T 136 1.80  ETI638A .3.90
ETH 137A 2.90 ETI708. 1.90
ET 1378 2.90 ET"I ;134 C“gg
€7 139 1.90 !

ETI 245, 160 EM717 2.90
ENn 417 180  EA 78A06 2.90
ETI 445 150 EA78TM8 2.00
ETI 446. 1.90  EA 78N6. 3.20
ET1 449. 1.50 EAT7BNG4 2.50
ETI 450A 190 EA78UT4 3.90
ETI 4508 190 EA78T3 4.20
ETI 480. 2.40 EAT78CS .3.90

MAXELL UDC 90
TAPES, 3 for $9.00

Shop customers only (No mail order).

CHEAPO 6’ MID-RANGE
SPEAKERS $2.75 ea.

New brand name.

(Normally $5.00. Add $1.00
post & pack per speaker)

PHILIPS ;speaker Kits
2-way 8" ADBK40 ................. $175 pr.
3-way 8" ADBK30..................
3-way 12" AD12K12

We are stockists of Magnavox & Ralmar
speakers. Aiso audio specials mics, FM
mics, audio mixers, connectors Including
Neutrik (Cannon compatible}. Prices and in-
formation on application.

NI-CAD
BATTERIES
Top quality

e

WCKEL CADH
;thcable Sealed|

D-Cell size $7.97

Post and pack add extra 30c per cell

Also available in protected pack
form for specific voltage and
current applications. Prices and
information on request.

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070

Open: Mon-Thur 8am-5.30pm. Fri 8am-8pm Sat 8.30am-12. 30pm Mail Orders: PO Box
135, Northcote. Vic. 3070. Minimum 75¢ post and pack. Send 30c stamp for free
condensed catalogue
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BREAKTHROUGH!

find GOLD and
hidden treasure with
T.R. DISCRIMINATOR

JUSTIMAGINE!

A FULL T-R treasure detector

(transmit/receive) R ety T s
DISCRIMINATOR from rubbish - and at an incredibly low price!
METAL DETECTOR
FOR UNDER 3

330000233

% Most metal detectors can’t tell treasure from
rubbish — this one can, as the discriminator
microprocessor can compare ferrous and
non-ferrous metals.

% Uses an integrated circuit discriminator
designed by a brilliant U.S. ex-military
engineer.

IN AUSTRALlA % Other discriminator-type metal

TODAY detectors sell on the Australian

literally millions of ) market for $300 — $4801!
dollars simply lies in the P&P $3 anywhere in Australia

ground, waiting to be Cat. X-1065

found . . .
Not just gold nuggets,

but also old coins,
artifacts and other
treasure!

% The system uses a
microprocessor circuit which
replaces all the conventional
complicated knobs.

% No this is not a "“Toy" type

B8.F.0. metal detector - it's one of
the most sophisticated electronic
devices ever offered for the price.

<
1 8888848822823 4882222 2 2 222 :,j.

- Y“I \

MADE IN THE USA .~

Make money while you’'re paying by the world’s largeSt 0
for 1t - ask about our TERMS meta' detector company

I YT T I TITYI TV

DICK SMITH ELECTRONICS LE==

NSW 125 York Street, SYDNEY. Phone 290 3377 | ACT 96-98 Gladstone Strest. FYSHWICK. Phone 80 4944 SHOPS OPEN 9AM to 5.30PM
147 Hume Highway, CHULLORA. Phone 642 8922 Vi 399 Lonsdale Street, MELBOURNE. Phone 87 9834 (Saturdey: 9am till 12 noon)

162 Pacific Highway, GORE HILL.  Phone 4395311 656 Bridge Road, RICHMOND. Phone 4281814 BRISBANE: Half hour earlier

30 Grose Strest, PARRAMATTA. Phone 683 1133 | QLD 166 Logan Road, BURANDA. Phone 3916233 i “

SA 203 Wright Strest,  ADELAIDE.  Phone 212 1962 ANY TERMS OFFERED ARE TO

263 Keirs Strest, WOLLONGONG Phone 28 3800 | WA 414 William Strest,  PERTH. Phone 328 6844 APPROVED APPLICANTS DNLY
EXCEPT WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS. RE-SELLERS OF DICK SMITH

MAIL ORDER CENTRE: P0 Box 321, NORTH RYDE NSW 2113. Ph 888 3200, PACK & POST EXTRA PRODUCTS IN MOST AREAS OF AUSTRALIA.

=t




Alternative energy sources

Windmills in the air

While energy authorities throughout the world are
spending large sums'developing windmills to produce
power from wind near ground levels, two researchers from
the University of Sydney’s Department of Mechanical
Engineering are designing windmills to operate 10.4 km

up in the stratosphere.

THE WINDMILLS would be built into
large gliders, tethered to the ground by
a cable made of Kevlar, a plastic based
material with twice the strength/weight
ratio of nylon. Kevlar has been developed
in the United States over the past eight
years and had been used for applications
deep on the ocean floor.

Associate Professor Brian Roberts
and Dr Clive Fletcher say that at
10 670 metres the jetstreams above
Australia can supply about 3000 times
more energy than is available at ground
level.

(The jetstreams are massive convective
currents produced by the earth’s spin
and the difference in the sun’s heating
at the poles and at the equator. They

exist in the northern and southern
hemisphere at roughly 30 degrees
latitude).

“Ground-based windmills are severely
hampered by the low power density of
wind near the ground and by its great
variability in time and space,” said
Professor Roberts.

“QOur studies over the past two years
have indicated that tethered gliders in
the  stratosphere  could generate
electricity at a cost of two cents a kilo-
watt or even less,” said Dr Fletcher.

“This is competitive with the cost of
power produced by conventional coal-
burning power stations in Australia.”

The National Energy Research
Development  and Demonstration
Council (NERDDC) recently made a
grant of $24 000 for an initial feasibility
study with wind tunnel testing.

Tests with a modei should take about
three months, after which the next
logical step will be tests with low-level
models in the atmosphere.

“We expect it to take 18 months
to two years to gather enough inform-
ation to lay down the fairly detailed
specifications for a one-megawatt
prototype, subject to funding,” said
Professor Roberts.

A prototype one-megawatt acro-
dynamic platform would have a wing-

span of 35 to 40 metres and would
produce enough power to supply
approximately 1200 homes. Its weight
would be approximately 3000 kilograms
(about 3 tonnes), and it would have
perhaps four turbines of about five
metres in diameter, the eventual con-

figuration depending on wind tunnel
tests.

Because of the high energy density
available in the jetstream over Australia
(20 kilowatts per square metre) this
project is especially suited to Australian
conditions. ®
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THE ETI
COLLECTION

30 Audio Projetcs $3.95  Top Projects Vol.4. $3  3600/4600 Synthesizers $12.50  Simple Projects Vol.2. $2.95

+ Project Electronics $4.75 Top Projects Vol.5. $3

Australian CB $3.95/\ e
77, LAY M 2T
Test Gear $3 2 ' iiki
2 ol

THEY ARE!
COLLECTIONS OF
THE ‘BEST FROM ETI’

Forget leather-cased editions of Moby Dick, papyrus printings of ancient
classics and first editions of Gone With the Wind! The dedicated elect-
ronics enthusiast puts an investment on his bookshelf with the ET]I
Collection — an investment in hours of pleasure in building and using
projects that are backed by one of the world’s largest electronics
magazines.

From electronic music, through audio, to CB radio, the ETI Collection
ranges the whole field of electronics.

Please send me: OTest Gear. [J3600/4600 Synthesizers.' HOW TO ORDER
030 Audio Projects. OCircuits 2. OProject Electronics.' The books in this collection are available from most news-
OTop Projects Vol.4. OTop Projects Vol.5. OAust. CB.' agents or directly from ETI. The only exception is the: Inter-
| OSimple Projects Vol.2. | national Synthesizer book which is only available from us and
) | a limited number of specialist suppliers — it is not sold by
lenclose 8. . ... .. (inc. postage). | newsagents. Send your order, enclosing a cheque or money
| order {and including postage where appropriate), to:
Name. . . . ... ... ... 0., s | Electronics Today International
| Subscriptions Department
AOesS. ¢ ul v nox v s ald e e | 15 Boundary St
R T e e Post Code. . . . .. : TiNhE N B S 2071
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@® Test Gear

® ETI Circuits No. 2

® 30 Audio Projects

@ Project Electronics

® Top Projects Vol. 4

@ Simple Projects Vol. 2

Your confidence to tackle more complex projects will increase dramatically if you
have the right test equipment to troubleshoot, fault-find and generally understand
the operation of the circuits you build. Why not build your own test equipment,
saving money and learning as you go?

Contents include: Audio Level Meter, Impedance Meter, Audio Millivoltmeter,
Simple Frequency Counter, Phase Meter, Temperature Meter, Audio Signal Generator,
Audio Noise Generator, and many more.

Price: $3.00 plus 45 cents post and packing.

This giant compendium of circuits has been assembled from the ‘Ideas for Experimen-
ters’ section of Electronics Today and is packed full of ideas and suggestions for the
experimenter. The chapter headings cover Alarms, Amplifiers, Automobile, Batteries,
Comgparators, Conversion Tables, Crossovers, Crystal Oscillators, Detectors, Digital,
Filters and so on. Whenever you're looking for a circuit, this is the book to turn to.
Price: $2.95 plus 45 cents post and packing.

For the Audiophile who wants good sound at a good price plus the satisfaction of
having built it himself, 30 Audio Projects is required reading. The contents include
our most popular audio projects: 25 watt Amp, General Purpose Preamp, Bucket
Brigade Delay Line, Active Crossover, Compressor Expander, Tape Noise Limiter,
Transmission Line Speaker System, Master Mixer, Graphic Equalizer and the 50/100
Watt Amp Modules.

Price: $3.95 plus 70 cents postage and packing in NSW (80 cents in other states).

Specially designed to meet the needs of newgomers to electronics, and in particular

school students following the three-segment Industrial Arts syllabus in electronics,

this book has been a runaway success! Twenty-six projects (many easily available in

kit form) are completely described along with hints on troubleshooting, components,

how to solder, etc. None of the projects is expensive and all are satisfying to build.
Available in newsagents, component stores or directly from ETI.

Price: $4.75 plus 45 cents post and packing. 1
@ International 3600 and 4600 Synthesizers

A completely revised and updated reprint of ETI’s pheriomenally successful music
synthesizer designs.

This book has been beautifully printed on heavy art paper and has a sturdy cover
varnished for protection.

Available from some kit suppliers.
Price: $12.50 including post and packing.

Available from newsagents or directly from Electronics Today International this
book, published in June 1977, contains the following projects: Audio Expander/
Compressor, 50/100 Watt Amp Modules, Stereo Amplifier, Dynamic Noise Filter,
Audio Phaser, Audio Limiter, TV Game, Swimming Pool Alarm, Temperature Alarm,
Active Antenna, GSR Monitor, Universal Timer, Mini-Organ, GP Power Supply, Tem-
perature Meter, Train Controller, Car ‘Scope Testing.

Price: $3.00 plus 45 cents postage and packing. L

A collection of some of our most popular, lesscomplex projects. Includes: Induction
Balance Metal -Detector, Train Controller, Telephone Bell Extender, Photographic
Strobe, Transistor Tester, Selecta-game, Breakdown Beacon, Simple Loudness Control,
Speed Controller Three Simple Receivers, One-transistor Radio, Mini-organ, Accent-
uated Beat Metronome, Active Antenna, Simple Intercoms, as well as constructional
information, and lots of helpful data on component markings and values.
Available from newsagents or directly from ETI.
Price: $2.95 plus 45 cents post and packing. F

® Top Projects Vol. 5
Once again, this ‘Best of ETI’ publication is available from many newsagents or
directly from ETI. Published in 1978 it is crammed with projects: Shutter Speed

—

Timer, Ultrasonic Switch, Accentuated Beat Metronome, Marine Gas Alarm, House

Alarm, White Line Follower, Induction Balance Metal Detector, Photographic Strobe,
Simple Compressor/expander and CB Power Supply.
Price: $3.00 plus 45 cents post and packing.

SE

THE
SPECIALIST
STORE

869 George Street, Sydney,
NSW. 2000.

(Near Harris St.)

Phone: 211-0816, 211-0191.

ATTENTION

Front panels for ETI and EA projects now
made up under order. Available on black or
silver background. All panels made by the
Scotchcal system. Contact us for prices.

e
TOOL WSU-
$7 80 wrap-Strip-Unwrap

LOGIC PROBES

Continental Speciaities

LP2 1.5 MHz max input
LP1 10 MHz max input ..
LP3 50 MHz max input .
DP1 Digital pulser with

autopolarity pulse sensing...........

At R.D.S. November is

CALCULATOR MONTH!
write to us for

e

CANON

our special prices!
AUDIO CONNECTORS

TEXAS INSTRUMENTS
Ti 59 Calculator

We are distributors for Canon
plugs and sockets. Check our
prices.

Distributors for:

XCELITE
TOOLS

MAIL ORDER CUSTOMERS

$1.00 packing plus 5 percent of order
value up to $80.00, thence a flat $4.00 for
postal items. Carrier — freight on.

J
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Cz commodore

the PETcomputer

The Pet has a television screen, a keyboard as simple to use as.a type:
writer and a self-cantained cassette recorder which is the source for
programmes and for storing data in connection with these pro-
grammes. And it has, in its standard configuration, an 8K user
memory. (This is in addition ta the 14K operating system

resident in the computer).

SPECIAL AT NO EXTRA COST

$200 value of programmes will be provided with each PET
purchased prior to December, 31st, 1979.

2001-16/32

The CBM Computer is now a truly
sophisticated Business System
with the announcement of

these Peripherals.

The CBM incorporéted with the of applications trom logging manage-

Floppy Disk and Printer makes an
ideal business system for most
professional and specialized tields,
medicine, law, dental, research,
engineering, tooimaking, printing,
education, energy conseration etc
... The CBM Business System as
a management tool, delivers inform-
ation to ali levels o‘ Business pre-
-viously attalnable only with equip-
ment many times more expensive,
the CBM Business system Is one
of the most cost efficient business
tools today. 1t offers a wide range

ment strategy In -major corporations.
to organizing accounts and invent-
ory control of small businesses.
Here are just a few of the cost
saving uses in the corporation,
professional office or small business
stock control, purchasing, fore-
casting, manufacturing,costing,
customer records, maHing list, ete.
The CBM Floopy Disk and Printer,
a compatible business system

at a reasonable price

Take a closer

iook at these Peripherals.

Dus! Drive
Floppy Disk

CEM

Dual Drive Floppy Disk

The Dual Drive Floppy is the tatest in Disk
technology with extremely large storage
capability and excellent fiie management,
As the Commodore disk is an *‘intelligent’’
peripheral, It uses none of the RAM (user)
memaoary of the CBM The Floppy Disk
operating system used with the CBM
computer enables a programme to read or
write data in the background while simult-
aneously transferring data over the IEEE
to the CBM The Floppy Disk is a rellable

tow cost unit, and Is convenient for high
speed data transter. Due to the latest
technological advances Incorporated in this
disk, a total of 340K bytes are available in
the two standard 5%" disks, without the
problems of double tracking or double
density. This is achleved by the use of two
microprocessors and memory 1:C.s built
into the disk unit. Only two connections
are necessary — an A/C cord and CBM
interface cord. {

2040

Tractor Feed Printer

The Tractor Feed Printer is a high specific.
ation printer that can print onto paper
(multiple copies) all the CBM characters —
letters (upper and lower case), numbers and
raphics available in the CBM The tractor
eed capability has the advantage of accept-
ing malling labels, using standard preprinted
forms (customized), cheque printing for
salaries, payables, etc. Again, the only

2022

connections required are an A/C cord and
connecting cord. The CBM s pro-
grammable, allowlng the printer to format
print for: width, decimal position, leading
and trailing zero's, 1eft margin justified,
lines per page, etc. It accepts 812" paper
giving up to four coples. Bidirectionat
printing enables increased
speed ot printing.

cem

printer

sOFw Geries

Distributed by

H HANIMEX &7

Commodore Business Machines Division.

CONTACT YOUR LOCAL DEALER FOR
FURTHER INFORMATION, PRICING AND DEMONSTRATION.
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Ohio Scientific C4P MF

The new Ohio Scientific C4P MF is targeted to both
personal computer users as well as educational, scien-
tific and other professional applications.

Featuring a 32 x 64
character display with 16
colours and a graphics re-
solution of 256 x 512 points,
the C4P MF comes complete
with a minifloppy and 24 K
of static RAM. It can be ex-
panded to 48K and two
minifloppies.

Other features include a line
printer interface, modem inter-
face, a full keyboard with lower
case and advanced disk-based
software including an informa-
tion management system, word
processor and a library of
software development tools.
And that's not all: there's also
sound output, a D/A converter
for music and voice output,
joystick interfaces, a real time
clock, and other stuff too

numerous to mention.

Did | miss anything?

What's more, if I've read the
press release right, all this
comes in a 31 kg package with
a suggested retail price, in the
us, of US $1695.

Frankly, this all seems too
good to be true, but I've got it all
here written down in black and
white.

For further details, contact
Ohio Scientific's local agent,
TCG Systems Automation Pty
Ltd, 26 Clarke St, Crows Nest
NSW 2065. Tel: (02) 439-6477

But a word of warning; don't ex-
pect it to be available in Australia for
some time to come — if that price is
right, Ohio won'’t be able to keep up
with the demand in the States, let
alone the rest of the world!

Calc has Cassette Interface

A new programmable calculator from Casio has a
novel form of off-line storage — a plug-in casette inter-

face.

The FX502P has 256
steps of program memory
and 22 data registers, in
CMOS, so they retain their
contents when the machine
is turned off. The ‘language’
Is algebraic, with parenth-
eses nested to 10 levels, and
it provides all the usual con-
ditional jumping, branching
looping, testing, etc. that
one expects in a programm-
abie calculator.

The FX-502P is claimed to
operate at very high speed
(‘amazing’, according to the
brochure we havetl), and has a
couple of interesting features.
The keyboard can be used to
play music, and it can even re-
play under program control,
making it probably the world's
smallest (and oddest) sequenc-
able music synthesizer!

This feature operates through
the accessory tape interface,

model FA-1, which can also
(obviously) be used to save and
reload programs and data.
For further details on the
FX-502P, and its less powerful
brother, the FX-501P, contact
Electronic Calculator Dis-

counts, P.O. Box 106, Baul-
kham Hills NSW 2153. Tel:(02)
624-8849.

Ohio Scientific’ latest offering — the C4P MF,

SSM PB1 2708/2716 EPROM
programmer and EPROM
board

Solid State Music (‘The biue boards’) have quite an interest-
ing line-up of boards, including their music synthesizer and
the one discussed here, the PB1 2708/2716 Programmer
and 4K/8K EPROM board.

The PB1 has two sockets into which the user can insert either a
2708 or a 2716, and by running a suitable program, copy the
contents of a 1K or 2K block of memory into the EPROM. In
addition, there are four sockets which can accept 2708s or 2716s
for permanent inclusion in a system, carrying a system monitor or
assembler, for example.

The board (S-100, of course), generates the necessary prog-
ramming voltage on-board using a TL497 switched-mode power
supply chip, so that no external power supply.is necessary.

The programming sockets, which can be (optionally) Textool
zero insertion force sockets, are memory mapped to any 4K byte
boundary and timing for the programmer is supplied by on-board
monostables, not software timing loops, thus simplifying the driver
software. A LED indicates selection of the programming mode, and
there is a switch on the programming voltage, avoiding the prob-
lems of accidental programming.

On the read-only, as opposed to the programming side, the
EPROM sockets can be set to any 4K boundary above 8000H
(200:000Q). This is a bit of a problem, as many programs are
written to reside in the first 32K of memory, and hence cannot be
used with this board; however, the bulk of assemblers and monitor
programs live at the top end of memory and so are perfectly usable.

The unused EPROM sockets do not enable the data bus drivers if
no ICs are inserted in them so that the board is not committed to the
full complement of memory. Wait state generation circuitry on the
board allows the use of slow ROMs with up to four wait states.

If you have any large programs which you use frequently or which
you need in your system permanently, then this board may well suit
your needs. For further information, contact Stewart Electronics, 33
Sunhill Road, Mt Waverley Vic 3149. (03) 277-0622.
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TOGGLE SWITCHES

875 series <= [

w 475 series

Single pole / Double pole.
Current rating - up to 15 amps.
Voltage 250V AC.

Temp rating - up to 105°C.
Terminals - 6.3 mm tabs, screw or
solder tail.

o Many different levers

available.

N J

82 SERIES - ROCKER

Single pole / double pole.
Current - up to 16 amps.
Temp rate - up to 105°C.
Voltage - 250V AC.
Terminals - 6.3 mm
tabs, screw or
solder tail.

82 SERIES
THE VERSATILE
ROCKER
SWITCH

There are:—

N

YOU'RE IN CONTROL
WITH swann

—4 types of block having 2,4,6 or 8 poles (B.B.M.).
—4 different mechanical functions are available:
momentary, push/push, interlocking
and release (only available for block
contact and blocks with 2 or 4 poles).

80 SERIES - PUSH BUTTON
SWITCH

.
Specifications ‘47
Current - up to 16 amp.

Voltage - 250V AC. (]

Temp rating - up to 85°C.

Contact resistance - <5 millotoms.
Terminals - 6.3 mm tabs.

Features

e Snap mounting.

e High current performance.

e Self-cleaning switching action.

e Push/push or momentary action.
e Buttons can be hot-stamped.

D6 - THE KEY SWITCH

The D6 is a single pole, single
throw normally open key switch
specially designed for

electronic control.

Features

e High temp rating.
Self clean contacts.
e Strapped terminals.
e Snap in.

e Contact resistance
<100 m Q

For the full list
of features and
applications of
the D6 - call

us today.

Swann Electronics International, Cnr. Forster & Hardner Roads, Mt. Waverly, Vic., 3149.
P.O. Box 350, Phone (03) 544 3033.

219 Blaxland Road, Ryde, N.S.W., 2112, P.O. Box 184, Phone (02) 807 1944,
5 King William Street, Kent Town, S.A., 5067, Phone (08) 42 6664.
Takapuna, Auckland, New Zealand. Also U.K. and Singapore.
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S$-100 Rides Again

Just when the PET pundits and the TRS-80 trendies were
saying that S-100 is dead, it turns the tables on them again.
The publication of IEEE Task 696.1/D2, Proposed Standard
for the S-100 Bus, seems to have breathed new life into the
old gifl, and with a flash of her petticoats, she’s off and
flirting with 16-bit processors, multi-processor systems and
the like!

At least two 8086-based boards are now available, one from
Seattle Computer Products, whose 16K RAM Card was reviewed in
this column some time back, and one from California Digital.

A processor Card based on the TMS9900 has been available for
some time, from Marinchip systems, and this has comprehensive
software support, including Pascal for only $150. Also in the
pipeline are several CPUs based on the Z-8000.

The way S-100 has been extended to cope with 16-bit machines
is interesting, as it also allows the use of 8-bit memory and peripher-
als. When a 16-bit master prepares to transfer data to or from
memory or an |/O port, it pulls the SXTRQ line low (are you a 16-bit
device?), and a 16-bit device will respond by pulling the SIXTN line
low, while an 8-bit device will simply ignore it.

16-bit bus master to 16-bit bus slave transfers are accomplished
by paralleling the data out (DO) and data in (DI) buses into one
16-bit bidirectional data bus. This gives maximurm transfer speed. If
the master addresses an 8-bit device, then the DO and DI busses
operate in the conventional way, with a 16-bit value being transfer-
red as two bytes one after the other. - s

As well as extending the data bus to 16 bits, the standard uses
spare lines to extend the address bus to 24 bits, allowing direct
addressing of up to 16 Mbytes. Additionally, protocol has been
specified to allow muitiple processor or bus masters to operate on
the bus, and some of the other lines (such as Phantom) have been
standardised.

Other goodies coming up for S-100 include an 8088 CPU
rumoured to be coming from Thinker Toys. The 8088 is a version of
the 8086 which has an 8-bit bus to the outside world, yet operates
the same way internally. The board is also rumoured to have a
memory management unit.

Also coming from Thinker Toys is a hard disk unit— more details
on that when we have them, but for now, we are told the price will be
under $5000.

For long-time 6800 fans: the 6809 (vastly superior to 6800) is
available for the S-100 bus from a US Company called Microdasys.
This board features 1K RAM, 10 K of PROM space, a 2400 baud
cassette interface, 20 /O lines, real-time clock, DMA and even

it

- el

For graphics freaks

Although large computers have been handling graphics in
various applications for some years, it is only recently that
micros have been put to work in this field.

Now an Australian company,
John F. Rose Corriputer Ser-
vices, is putting together a vari-
ety of systems with different
graphics capabilities.

Based on the Matrox video
boards, their systems start with
a simple 256 x 256 monoc-
hrome display and range upto a
machine with eight Matrox
boards and a special PAL col-

ourizer, which can display up to
256 different colours.

Also available is a camera/
digitizer input, as well as an in-
terface and software to do col-
our plotting on an HP plotter.

As an example of their work,
this illustration will feature heav-
ily in their advertising soon, so
you can see what they're doing

b T R i

8080-type JO.

Rumours Both these devices are in-
tended to work with 8-bit

Intel seem to be keen onad- processors, the 9512 in par-

ding powerful maths ticular offering a great speed

capabilities to their range of advantage over software

microprocessors and floating point packages.

peripherals. While they are
about to introduce their
8087, an arithmetic proces-
sor chip designed to work
with the 16-bit 8086, they
have also set up a second
source deal with Advanced
Micro Devices Inc tobecome
second source for that com-
pany’s Am9511 arithmetic
processor and Am9512
floating-point processor..

Hewlett-Packard have intro-
duced a microprocessor de-
velopment system based on a
large hard disk which will sup-
port up to six development sta-
tions simultaneously. Support is
immediately available for the
Intel 8080 and 8085, the
Motorola 6800 and the Zilog
Z-80, with other chips to follow.
The basic system sells for

around $25 000 in the US, and
boasts a 20 Mbyte disk coupled
with an HP 16-bit processor . . .

68000 is stili coming! The
masks for Motorola’s 16-bit
advanced microprocessor
have been revised twice
now, with samples of the
second batch released to a
very few prospective users
outside the company. For-
mal introduction of the part
should be mid-September.

The trade secrets case filed by
Mostek against the UK

— AR

Government-backed Inmos has
been dismissed by a Federal
judge in Dallas. Mostek brought
the suit after several employees
left to join the British company.

A new family of microp-
rocessors is being de-
veloped at National
Semiconductor, which will
offer compatibility between
the 8-, 16- and 32-bit mem-
bers of the family. The
NS16000 series will be
made using National’s
high-density X-MOS pro-
cess ...
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FCC waives RF modulator rule

A mid-September ruling by the Federal Communica-
tions Commission has enabled Texas Instruments to
proceed with plans to market their home computer
without a special monitor using an RF modulator in-
stead to produce a display on a domestic TV set.

Originally, TI had applied
for a walver to enable them
to obtain type approval for
the modulator alone, rather
than submitting the com-
plete computer for approval.

This would necessitaté the
submission of the complete
computer every time a revi-
sion or update is made, with
consequent expense and de-
lay.

The FCC ruling, which gives
manufacturers the freedom to
obtain type-approval for a single
modulator and then fit it to all
their products, has not been
greeted with any enthusiasm by
the industry. Apple Industries,
who originally opposed the T}
waiver application, claim that it
will give TI *an unfair advantage’
as other manufacturers have
gone to a lot of trouble and ex-
pense to get their computers
type approved or to use video
monitors.

NS Users

Users of National Semiconduc-
tors’ microprocessors (SG/MP,
PACE, INS8080m and variants
thereof) should be aware of NS
Electronics’ newslet-
ter/magazine — “Compute”.

Although COMPUTE is pro-
duced in the US, NS Electronics
in Victoria are now producing
local updates. Further informa-
tion from NS ‘Electronics, PO
Box 89, Bayswater, Vic 3153.

SECTION 1 — arranged by districts

Adelaide

South Australian Microprocessor Group Inc,
PO Box 113, Plympton, SA 5038. (08)
278-7288. Meets at 7.30pm on the second
Friday of each month at Thebarton High
School, Ashley St., Thebarton.

Armidale

New England Computer Hobbyists Club,
C/- Union, University of New England,
Armidale, 2351.

Brisbane

IREE Microcomputer Interest Group,

PO Box 81, Albion, QLD 4010. (07)
356-6176.

Canberra

Microprocessor  Special Interest Group
(MICSIG), PO Box 446, Canberra City
ACT 2601. (062) 72-2237

Geelong

Geelong Computer Club, c/- lan Stacey,
(052) 22-1455 (business hours). Meets

2nd Thursday of each month at Tybar

Engineering, Hampton St.,, Newtwon,
Geelong VIC 3220.

Hobart

Tasmanian Amateur Computer Society,

PO Box 474, Sandy Bay, Tas. 7005. Meets
7.30 pm on first and third Tuesdays of
the month in the Computer Studies Area
of the Rosny Matriculation College.

Melbourne

Microcomputer Club of Melbourne (MICOM),
PO Box 60, Canterbury VIC 3126. Meets on
third Saturday of every month at AMRA
Hall, Willis St., Glen Iris, opposite Glen Iris
Railway Station, at 2 pm.

Melbourne

Monash Persona! Computing Club, c/- Union
Bullding, Monash University, Clayton. Vic.
3168.

Newcastle

Newcastle Microcomputer Club, c/- Or.
Peter Moyvylan, Dept. of Electrical
Engineering, University of Newcastle,

Computer Club Directory

Newcastle NSW 2308. (049) 68-5256 (office),
(049) 52-3267 (home).

Orange

Bruce Carroll, (063) 62-8703 or Neville Wilde
(063) 31-5809 or write c/- PO Box 1117,
Orange 2800.

Perth

Western Australian Computer Enthusiasts
Group, c/- R. Langlois, Memorex Pty Ltd,
49 Haty St., Subiaco WA 6008. Meets last
Monday of each month at 7.30 pm at
Taimac Video Corporation, 1st floor, Cnr
Newcastle and William Streets, Perth.

‘Sydney

Microcomputer Enthusiasts’ Group, PO
Box 3, St. Leonards NSW 2065. Meets at
WIA Hall, 14 Atchison St, St Leonards,
on the first and third Mondays of the month
at 8 pm.

Sydney

IREE Microprocessor Group, c/- Dr. Barry
Madden, School of Chemical Technology,
University of NSW, PO Box 1, Kensington
NSW 2033. (02) 662-2423.

Sydney
Marrickville Microcomputer Society, c/- 26
Malakoff St., Marrickville NSW 2204. (02)
569-5689.

Wagga Wagga
c/- David Aleksic,
Wagga NSW 2650.

PO Box 186, Wagga

Wollongong

Wollongong Computer Club, c/- Gary Nelson,
220 Farmborough - Road, Farmborough
Heights, NSW 2526. (042) 71-4054.

NEW ZEALAND

Auckland
The NZ Microcomputer Club, PO Box 6210,
Auckland 1, NZ.

Christchurch
c/- Paul Campbell, 50
Christchurch, NZ.

Francis Ave,

Wellington
Wellington Microcomputer Club, PO Box
1581, Wellington, NZ.

SECTION 2 — arranged by processor

or computer

Apple Il

Apple Il Users Club, c/- Computerland

Australis Pty. Ltd., 55 Clarence St Sydney
2000.

Exidy Sorcerer

Exidy Sorcerer Users Group, c/- Frank
Schuffelen, 66 Porter St, Templestone
Vie. 3106.

Exidy Sorcerer

Sorcerer User’s Group, PO Box 43, Peakhurst
NSW 2211. Meets at WIA Hall, 14 Atchison
St, St Leonards, 4th Monday of every month.
Workshops on 1st Friday of odd months, 2nd
Friday of even months.

TI5Y

T159 User Exchange Service, c/- Serge Petelin,
95 Gerler St, Bardon QLD 4065. (07)
450-2026.

TMS9900

Australian 9900 Users Group, PO Box 835,
Melbourne Vic. 3001. Barry Day, (03)
661-2523 (business hours).

TRS-80

TRS-80 Users Group, c/- G.F. Stevenson,
34-36 Sturt St Adelaide, S.A. 5000.
(08) 51-5241. Meetings 1st Thursday of
every month at address available from the
above.

TRS-80
TRS80 Users Group, c/- Les Kinch
VK2BBD 128A Boorslie- Rd, Ouffys

Forest NSW 2084, (02) 450-2026.

2650
Australian 2650 Users Group, c/- Applied

Technology, 1A Paterson Ave, Waitara,
NSWw 2077.
8080/8085/2-80

AT-80, c/- Rod Whitworth, Planet Three
Systems, 47 Birch St, Bankstown NSW 2200.
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Bill édge’s

ELECTRONIC ACENCIIES

115-117 PARRAMATTA ROAD, CONCORD, 2137. TEL: 747-6472.
(Corner Parramatta Rd and Lioyd George Ave)

FANTASTIC ETI "SERIES 4000 AMPLIFIER

This kit contains absolutely everything to build this high performance
amplifier (equal to some commercial amps around $600).

All that's required is your labour and time and you could be saving up
to $400 or more!

This kit includes the two ET1 470 modules, ETI 471 high performance
stereo preamp control urit, ETI 472 power supply case, front panel
and all necessary wiring and hardware to make this kit the most
professional you have ever bullt. We can say this with complete
honesty as we have made up a kit to demonstrate.

179"

with wooden
sided case

or $189.00 with metal
rack mounting case
as used by ETI.

With each set of instructions for the ETI 4000 we have included a two
page insert on "*How we constructed our ETI 4000"" with hints and
advice you wouldn't normally find in kit instructions.

SERIES 4000 AMP

o With rack mounting metal case.(as used by ETI) — ONLY $189.00

o With wooden sided case (same size as metal case but no flange or handles)
— ONLY $179.00

o NOTE: it special “C'" core transtormer is required add extra $10.00.

ETI 471 HIGH
PERFORMANCE STEREO
PRE-AMP CONTROL
UNIT KIT

Designed to complement 60

watt ETI 470 moduies, but

Is such an exceptional design

it can be used to update

existing systems or incor-

porate in new designs, as

It has features unheard of

in other pre-amp designs

eg all connections through 13
RCA sackets and contrals going direct to PCB. Everything designed for

very very low distortion. (For details see ETI June '79)
$45.90

KIT including hardware etc. (Front panei
not Incluged — only In complete kit)

60 WATT LOW DISTORTION
AMPLIFIER MODULE
ETI 470

Complete 60 watt amplifier kit (as used
in ETI 4000 kit). Absolutely everything
including heatsinks and all hardware as
per May 79 ETI. Features very low dis-
tortion and very simple mechanical
construction (replaces ETI 480). Can be
used to replace existing amplifier mod-
ules and bring your present system up
to scratch

ETI 470 KIT ONLY $2990

All components are available separately

for ETI 4000 Amp:

BDV64B

BOV65B

Washers and brushes for
BDV65/64B (set of 4) ...

ETI 470 PCB
ETI 471 PCB.
ETI 472 PCB

.$3.50
$6.90
.$3.00

Wooden sided case.
Metal case A
Silk screened front panel ...

ETI 472 POWER SUPPLY KIT

Complete set of parts, including all hardware, as per ETI July ‘79, for this
exceptional power supply

With standard power transformer $42.90
With special ‘C”" core transformer $52.90

We stock all "DICK SMITH ELECTRONICS' kits and some
products plus an exclusive range of our own kits (see
details EA Sept. '79)

MAIL ORDER: $1.00 plus 5 percent of order value up to $80, thence a flat $4. Heavy items sent
“freight-on” through carrier
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NEW! NEW! NEW!
DOT MATRIX
PRINTER

USES INEXPE
FANFORM P4 PEQ/S/ "

UPPER & LOWER casg

CHARACTERS

DICK BREAKS

THE $ 1000
BARRIER

for a dot matrix printer!

At last! A quality Dot Matrix Printer for less than
$1,000! Don't pay $ 1,500 or even $2,000 when you
can have the C./TOH Model 8300 for a lot less and
still get performance.

Obtain a print speed of 125 characters per second
through the standard parallel interface PLUS a one
line data buffer. Character font is a 7x5 dot matrix
with 96 characters (ASCIl) and 80 column width.
Suits the Sorcerer and any computer with a standard
‘centronics type parallel interface. Size: 449(wjx375
(d)x185(h)mm and weighs 10kg.

X-3255 Terms are available on the 4
C.ITOH Model 8300 Dot Matrix <

$6.00 FREIGHT Printer from a low 10% deposit
ANYWHERE IN and low monthly repayments. ! I

AUSTRALIA. To approved applicants anly 4 A [NOWESS .

*SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS é;

DICK SMITH ELECTRONICS

DSE 633

We have a computer system to meet your needs and suit your pocket . ..
The CBM (TM), incorporated with the

The CBM™ Computer @c or;::::g;::e Floppy Disk and Printer makes an ideal

Business System business system for most professional

. . and specialized fields. As a manage-
2011678 Dual Drive Floppy Disk ment tool, the CBM Business System

A0ZVFG g : o delivers information to all levels of bus-
Tractor Feed Printer — Iness, previously attainable only with
2022 & R equipment many times more expen-
e sive. It is one of the most cost efficient
business tools today . Here are a few of
the cost-saving uses: stock control,
purchasing, forecasting, manufactur-
ing costing, customer records, mall-
ing lists, etc. Full details and colour
brochure avatlable.

H eWI ett' Pa cka rd NatlonasIPSE:nIllI\cI:)iductor

NEW LCD PROGRAMMABLE SYSTEM 4650 Sclentific, rechargeable $29 (333)

$315 ($352) | 4660 60 Functions, 3 Memories...$37 ($45) STILL ON! The greatest package offer ever!!
$209 ($234) | 4640 Same 4660 with RPN $39 (845) A TI59 and PC100C printer S686 only $450.

HP 29C $192-50"$162 ($181) )
248 (555 70) HP 79 3553-50°750 (5835 (505wl s ), i
Full details and sales tax forms available. Texas Ti59 $335 §245 ($278) °E software modules and
s -

TEXAS PROGRAMMABLE SYSTEMS

pakettes, etc. Registered
post $3.50 for NSW, $5
elsewhere.

REGISTERED POST — $3 NSW, $4 Texas Business Analyst Il LCD
Elsewhere. $39.50 ($43)

COUNT ON QUALITY — USE H.P.’s Plus full range Texas and Casip

FREE ADVISORY SERVICE FOR ALL ETI READERS — phone or write, specifying your requirements. We will send brochures, fuli
detalls, discount price, leasing, software, etc of suitable syslems.'lf possible we will arrange a demonstration, and we can ldeal for studies, research, business decisions,
organise dellvery anywhere In Australia (Price Inciuding sales tax shown In brackets.) statistics, navigation and fun.

ELECTRONIC CALCULATOR DISCOUNTS

Phone (02) 624-8849 (8 am till 3 pm), PO Box 106, Baulkham Hills, NSW. 2153
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JBUG bug
debugged

DAVID CRAIG, of Holland Park QLD,
has written to tell us of a bug in the
JBUG monitor of the Motorola D2
evaluation kit. The bug concerns the
operation of the G key, which has two
functions: in the memory examine
mode, it allows successive memory
locations to be examined, and altered, if
need be; while if the monitor is not in
the memory examine mode, the G key
starts execution of the user’s program.

The problem is that the memory
examine mode is set, in the monitor, by
a flag (MFLAG) which is set to one
when the M key is depressed.
Unfortunately, successive depressions of
the G key also increment the contents
of MFLAG, so that after 256 bytes have
been examined, MFLAG has reset to
zero. JBUG is no longer in the memory
examine mode (even though the user
thinks it is) and so the next depression
of the G key will start execution at
some location in memory, sometimes
with catastrophic results!

David offers a solution, in the form
of a short routine which can be inserted
in the stack RAM:

A040 B8E A0 78

Restore stack pointer.

A043 7EE25B JMP KEYD1F

Display next memory location.

AO7E A040 FDB

Establish user program counter
on the stack.

LDS $A078

This causes the GO TO operation on
the 256th G key depression to jump
to the KEYDIF routine in JBUG which
displays the next memory location.
Inserting this patch will save D2 owners
from the horrendous experience of
entering a long program through the
keyboard as machine code, and then
seeing the system crash after all that
effort!

On behalf of D2 owners everywhere,
our thanks go to David. ®
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SOFTWARE
(on cassette)

Z80 bk Basic to suit our CPU
Cord $19.95

Z80 Assembler/Editor/
Debugger $19.95

GAMES PACKAGE & iorge
gomes $9.93

SUPPORT DEVICES

Mother Board —

® 8 Siot

0 7.5 SCR preregulated supply for Sv lines
— 16v.75%
— 16v.75%

& Actively Terminated

Comes complete including oll edge connectors

and power supply components

¢ All Components excepting power transformer
End main fiter Copacitor mounted on Mother
ard

Price $149.50 Full ggsembled only

CARD FRAME/CASE

To occept S100 or EXORCISER mother
boord/power supply ond has provision for Fan
ond 19" rack mounting

Price: 777777
Freight: $10.00

$100 MEMORY CARDS

16k Static —

® Access time 450 ns {2MHZ only) 2114

® 16k Bytes orgomised in 2 x Bk Blocks
individuolly selected to afly 8k Boundagy

Price kit $299.00. Al sockets supplied.
Assembled ond teste 3 add $40.00

64K DYNAMIC

THE ZERO ONEDYNARAM

Access time 250 ns (2MHZ or dMHZ) 4116

64k Bytes organised in 4 x 16k Blocks

Refresh completely transporent using bus
signals to derive refresh aliowing processor to
run at full speed without wait slotes

Supplied on minimum of 1 x 16k Blocks
expandable by merely plugging in extro rams.

Price b6k kit $235.00 Al sockets
supplied

each 16k add $125.00
Assembled and tested add $60.00

ETI 640 VDU kit fully socketed
$139

Please note thot 200ns memoaries ore reguired for

VDU 4MHZ operation of $6.00 extro or 10 x

21102-2 for $26.00 separately

CARDS IN DEVELOPMENT

170 Card; with serial, porallel ports, extra ROM
ere

Eprom Cord* Holds 8 ROMS with Eprom
Progrommer

Hoppy Control; Minifloppy or Floppy, CP/M
Compotible

Colour VDU Cord; with great graphics facilities
Exorciser Mother Board/Power Supply

Stand alone 80 column 125 GPS Troctor Feed
Plain Paper Printer

6802 Exorciser CPU 10k Eprom — 4k rom —
Segal/PoroHel 170 — Duol Boud rote — 9511
N

TRSBO to S100 Interfoce

Exorciser 32/ 16 channel A/D Convertor

2650 users] 24k static cord bus compatable
KT9500

Exorciser 8 chonnel Asychronous — 1 chonnel
synchranous communications interface

ZER

200 MOGGILL ROAD,

GET INTO MICRPROCESSORS WITH THE
$100 BUS FOR EASY EXPANDABILITY!

[
And more to comel! v

Prices are nclusive of sales tox, tox exempt institytions deduct six percent

All prices include freight anywhere In Australia.
Allow 10 days for despatch.
Hours of business: Mon. to Fri.; 9am to 5pm. Sot.;
8.30am to 12 noon. Opon Thurs. to 9pm.

TARINGA 068
BRISBANE. AUSTRALIA l E c T n o N I S
PHOKE 311 6707

OLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOL

CHEAPER THAN USA!

[ (4
ORI

THE First

Australian Developed
Z80 S100 Bus System

Z80 CPU CARD
FEATURES —

® Comes with full assembly instructions ond card
documents.

¢ Power on jump for automotic execution of

monitor progrom an startup

Front portel-less operation allowed by on boord

2k monifor which is foo good 1o explain here;

19 commonds olf unique abbrevigtions

ollowed.

Full S100 DMA Capobifities.

Sockets supptied for all major devices.

Clock speed, 2MHZ Standard, 4MHZ Optian

/0 780 P10 2 x 8'bit programmable porollel

RAM 256 Bytes scratch pad (Monitor)

Onboord 2100 boud Torbett Cassette Interface
(Software Controlled) with cassette recorder
remote Mmotor control Test Cossette supplied
with CPU Kit contoins set up procedures for
cassette interface os well as software 1o ollow
the casserte ifterface to read ond dump 300
boud CUTS {Kansas City) format

Keyboard .Inpuyt direct onto cord in parolle
ASCHH

Monitor performs all functions to drive ET1640
VDU as an ASCI terminol. Entry points for
cursor control etc.

¢ The spare socket onboard is to ollow the
National MMS7109 to be fitted which works in
conjunction with the CPU 1o give o full flooting
point RPN orithmetic unit.

Functions as a general purpose Z80 single
board computer or as the hecrt of a fully
expanded system to 64k Bytes of memory and
amultirude of 1/0 devices

Plated thry solder masked printed circuit board
with components screened overlay.

o Description  Manuol  Construction  monual
$1.00 refundable with purchase

PRICE KIT $199.50 2MHZ
$225.00 4 MHZ
$22.50 Number Cruncher Option
Assembled ond tested add $50.00

$100 Extender Cards
connector $22.00

$100 Wire Wrap Cards $34.00

vcluding

EXORCISER DYNAMIC RAM

Some spec as for $100 Dynorom except plugs into
Motorola Exorciser Bus ond same pricing as for
Dynorom

BOOKS

280 CPU Technical Description $16.08 posted
280 P10 Technicol Description $§.50 posted

280 CTC Technico! Description $8.58 posted

280 CPU Progromming and Assembly Longuage
Manual $10.08 posted

0 1010101010LOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLO

ET! November 1979 — 83



At Last A Computer
We Can All Afford

Now in
stock at
these
dealers

CHALLENGER ! SERIES

Economical computer systems, ideal
for personal use.

Superboard 11 — a complete system
on a board requires a 5 volt supply
to be up and running.

Challenger 1P — fully packaged
Superboard [ with power supply.
Both systems feature a 24 x 24
character display, 4K RAM on

the board, Keyboard and ready-

to-run BASIC-in-ROM. *
Challenger 1's are expandable with up to | $449
32K of RAM, dual mini-floppies, and printer.

i CHALLENGER I SERIES
E_‘ C2-4P - a high performance BUS

oriented modular microprocessor
system easily expandable. The back-
plane construction allows any of Ohio’s 50 boards to be
readily added, such as memory expansion options, A/D convertors,

Voice 1/0, printer, disk controliers and many more.

The C2-4P has a software selectable 32 x 32 and 32 x 64

character display, and a programmable keyboard for real time
- interactive use. The C2 is the choice for the serious computer
"":"2::_5 owner planning on expansion.

- Ali systems include 4K RAM, a typewriter style
keyboard, video output suitable for use with an RF
$729 * convertor (not supplied) to a standard TV set, and
TV set and cassette recorder not intluded. the reliable Kansas City standard cassette system.
Microsoft's 8K BASIC-in-ROM avoids lengthy
loading from cassette and features full string
manipulation, floating point and trigonometric
capabilities. A machine code monitor in ROM,
plus an Assembler allow access to machine code

programming. A large range of programs are a
n"lu SEIWIFIE available for education and entertainment.
Contact.us for further details.

*Plus sales tax if applicable.

Australian Dealer: Systems Automation Pty. Ltd.
31 Hume Street, Crows Nest, NSW. 2065. Tel: 439-6477

Dealer enquiries invited
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AUTHORISED
OHIO
DEALERS

N.S.W.

Trevor Burton Pty Ltd
93 Beatrice Street,
BALGOWLAH. NSw 2093
Phone: 94-3861

Manly Stationary Supplies
15a The Corso,

MANLY. NSW 2095
Phone: 977-2316
Compuwest

P.O. Box 603
BATHURST. NSW 2795
Phone: (063) 375-235
Dwell Electronics

77 Edgeworth-David Ave.
HORNSBY. NSW 2077
Phone: 487-3111
Co-Ordinated Software Systems P/L
16 Tarro Ciose,
HORNSBY. NSw 2077
Phone: 476-6820
Compuserve Newcastle P/L
Sulte 31, 301 Tudor St,
HAMILTON. NSW 2303.
Phone: (049) 612-579
vic

Looky Video

418 Bridge Road,
RICHMOND. VIC 3121
Phone: (03) 429-5674
Abacus Computer Store
512 Bridge Road,
RICHMOND. VIC 3121
Phone: (03) 429-5844
Computer Co-Ordination Services
Sulte 2,

96 Camberwell Road,
EAST HAWTHORN. VIC 3123
Phone: (03) 83-1894
W.A,

Micro Data Pty Ltd

25 Brisbane Street,

EAST PERTH. WA 6000
Phone: (09) 328-1179
Micro Solutions

322 Hay Street,
SUBIACO. WA 6008
Phone: (09) 381-8372
Compulator Australia,
Clolsters Square,

863 Hay Street,

PERTH. WA 6000
Phone: (09) 321-9232
QLD

The Electronic Circuit,
Suite 414,

Fashlon Valley Building,
20 Duncan Street,
FORTITUDE VALLEY. QLD 4006
Phone: (07) 52-8455
S.A.

Applled Data Control,
244 Gien Osmond Road,
FULLARTON. SA 5065
Phone: (08) 79-9211

Nell Potlard

TAS

J. Walch & Co.,

130 Macquarle Street,
HOBART. TAS 7000
Phone: (002) 34-7511
James Powell-Davles
A.C.T.

Minicomputer & Electronic Services
Suite 2, 46 Coibee Court,
PHILLIP. A.C.T. 2606
Phone: (062) 82-1774
Cliff Beechey

N.T.

Gem Electronics,

82 Bradshaw Drive,
ALICE SPRINGS, N.T.
Phone: (011) 52-4820
Graham Langsford

SYN-1 Single

Board Computer . '$210.00
KTM-2 CRT/TV

Keyboard terminal

BAS-1 8K BASIC

ROM for SYN-1 .  $149.00
BUFFERED

MOTHERboard for =
SYN-1, KIM-1 or

AIM-85 systems .. $179.00

16K-8 fully tested
memory board
WRITE PROTECT
and BANK swilching
for SYN-1, KIM-1 or
AIM-65 systems . .

EPROM
Programmer and
EPROM/ROM
Board MEMORY
mapped EPROM
programming will
program up to 16K
per command
firmware in PROM
included. For SYN-1,
KIM-1 or AIM-85
sysiems

AUTOMATIC
TELEPHONE
DIALER PROM

B dialling 32 numbers
plus other options .

$180.00

PRESETABLE
COUNTER § digits
suitable for counting,
batching “and
numerical control
$150.00

DIGITAL
TACHOMETER

$120.00

STEPPING
MOTORS wide
range for N.C. Con-
trol, Plotters,
Variable speed, Servo
Control etc. From .

$43.50

o
rqv

STEPPING MOTOR DRIVING CIRCUITS for 3 or
4 phase in Mode 1 phase 2 phase 1-2 phase excita-

THUMB WHEEL SWITCHES — $2.20ea.
TROXINITY TRANSDUCERS — $15.00ea.

[N

Mail orders add $3.50 for
postage and packaging

67 Blackshaw Avenue

MORTDALE 2223.
Telephone: 570 1225

{Trade enquiries invited)

MicrOPRO

PROFESSIONAL
QUALITY
SOFTWARE

from

MICROPRO
INTERNATIONAL
CORPORATION

WORD=JTRAR

Complete, totall
integrated wor
processing software

WORD-MASTER®

The last word in
text editing

SUPER-SORT®

The ultimate in high
performance sort/merge

RUN UNDER CP/M ON ANY
8080/8085/Z80 SYSTEM
USING ANY PRINTER AND
VDU OF YOUR CHOICE

02-4122409

BOX 155, P.O.
ROSEVILLE 2069

©1978, MicroPro International Corporation.

All rights reserved.
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" 6809 EXORCISER
COMPATIBLE MODULE

Designed and manufactured
locally for Semcon

Features:

o MC6809 1 MHz CPU

o Fully buffered bus

¢ Two 6821 PIA’s

¢ Two 6850 ACIA's with RS232 in-
terface (One ACIA may be re-
placed with a 6852 S.S.D.A.)

o 4K static RAM accessible by ex-
ternal devices

o 4 sockets for up to 16K of
EPROM (accepts 2708, 2716,
2516, 2532)

8 0.5.9 in EPROM — this Unix
based operating system written

by Microware comes supplied
with each module

¢ Programmable timer

o Supports D.M.A. channel

o Capable of tristating module bus
buffers when external access Is
not required

o Break detect

¢ Power on reset

¢ 14411 baud rate generator

$950 plus tax
(3799 if purchased without 0.5.9)

SOFTWARE SUPPORT

The following software for the 6809
should be available early November

o Macroassembler

o Editor

o C-Compller

Prices on application

7932A 32K STATIC RAM
MODULE

¢ Now outline compatible with Motorola
Exorciser cards

@ Only available assembled and tested

o Includes 100 hour burn-in and 12
months warranty

Features:e Page mode operation — al-

lows system expansion to 1 Megabyte

¢ Quality PCB with solder resist

¢ Motorola bus compatibie o Low power
- 2.5 amps typical o 300nS access

32K $650.00
24K .§540.00

o Fully static operation e Bltfered ad-
dress, data and control lines & Power
rails in grid ‘network for improved noise

immunity o 4 x 8K blocks — individually

, each write pr ble, may
be removed from address space it not
required & Multi-phase operation — the
module allows access during phase one
and phase two — ideal for multiproces-
sing or DMA channels

16K. .$430.00
8K .$320.00

6300 SOFTWARE

FROM MICROWARE
SEMCON is now the Australian distributor of Microware Software.
It is available in the following formats:

o MIKBUG compatible cassette.
o SOUTH WEST TECHNICAL Diskette.
o SMOKE SIGNAL Diskette.

¢ MOTOROLA M-DOS.
o TEKTRONIX 8002.

(A) A/BASIC COMPILER — This is a true 6800 Basic Compiler that converts programs
written in BASIC, into fast, efficient machine language programs. Its output runs without
a run-time package and Is directly ROMable according to user defined memory assign-
ments. It requires 8K of RAM and permits the user to call up and incorporate his own
machine language subroutines. CASSETTE $85. SWT $175. SSB $175. M-DOS $500.

(B) A/BASIC INTERPRETER — This is a source compatible, extremely fast, Basic
Interpreter implemented as an Incremental compiler. Its specially extended Syntax and
memory assignment features make it especlally suited to process control and systems
programming. It may also be used as an alternative to the text editor to prepare input for
the Complier. CASSETTE $85. SWT $95. SSB $95. M-DOS $300.

(C) A-BASIC SDURCE GENERATOR — This optional extra to the compiler disc versions;
results in the production of a complete assembly listing from the object code produced by
the compiler. SWT $65. SSB $65. M-DOS $175.

(D) CHESS PROGRAM — CASSETTE $65. SWT $65.

(E) LISP INTERPRETER — This list orientated language, featured in the August 1979
BYTE, Is Ideally suited to computer aided design, decisional logic and artificial intelli-
gence. LISP programs have the capabillty of dynamically altering themselves making it an
ideal language for programs that learn. CASSETTE $90. SWT $95. M-DOS $275.

(F) D2 UPGRADE KIT — This enables the D2 to communicate with an R$232 interface.
$45.

(G) R1/68 — Supplied in a 2708 ROM, this monitor normally looks like MIKBUG to most
progams. Its real power lies in its multitasking capabilities. When the system command Is
executed, it can supervise the execution of from one to sixteen tasks. Each task may be
assigned a priorlty, time slice and state Indicator. $65.

Attentlon users of Motorola, Southwest Technical and

Smoke Signal Hardware

Send large SAE with 50c stamp plus $2.00 for our latest
catalogue. This includes detailed information on:

¢ Microware Software

¢ Microware SS50 Development
System, Including 2 MHz CPU
and dual flopples.

¢ 6800 Macroassembler

¢ 6800 Assembler

& Sembug — Our new video orlen-
tated DeBug package.

& New 6809 Software.

¢ 6809 CPU Module.

8 32 K RAM Module.

¢ CRT02 Video Interface.

® 7908 EPROM Module.
¢ S-Bug Module.

¢ 10 Amp Switching P/s.
¢ 6802 CPU Module.

¢ ACIA Module.

o PIA Module.

o Timer Module.

8 32/32 1/0 Module:

¢ Contact Closure Module.
¢ Wire wrap board

¢ Extender card.

o A/D & D/A for SS50.

NEW! CRT02 VIDEO INTERFACE

Memory mapped with a difference!

Our versatile CRTO1 video interface has been modified to enable simple installation in

existing systems along with the addition of several new features:

e 2K page of on board RAM — the new module-now looks like a 2K memory board, and
plugs directly Into any exorcisor bus.

¢ A2716 is used as the character generator — up to 160 user defined characters may be
programmed into the ROM — ideal for those languages requiring special symbols or in
graphics applications.

e Dual Intensity (or optional flashing characters) for 96 of the 160 available characters.
The inverse video Is only available if programmed as special characters.

e Character font now 12 rows of 8 dots.

o Muitiple CRT02’s can be plugged into the bus.

o Retains ali the versatility of display formats of the CRT01 as well as the logicto provide a
stable flicker free display.

Price $350.

WIRE WRAP
BOARD

o Double-sided ground \
& pius 5v

o plus/minus 12V on card

o Plated holes

o Gold edge connector

CMS 9600
mMC6802 CPU
MODULE

$47

e 6802 CPU

® 1.1K Static Ram with SEMCON
battery back-up

o 6K Eprom RACKING
e Programmabie timer SYSTEM
02 PIA's

50 2 ACIA's — RS232 $153
o Priority interrupt (894 for rack
o Address and data buffers without
¢ Power failure protect/restart connectors)

@ Sturdy I

¢ MC14411 Baud rate ction e Biue anodised finish o Ac-

generator commodates 8 Motorola Bus compatible cards e Tin plated
(One ACIA may be repiaced | ®2CPIane with ground plane on ona side o 8 43x2x0.156"" edge
with SSDA) connectors.
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Review of the HP-41C
personal calculating system

by Les Bell

A ‘personal calculating system’ with the power of a

personal computer for an amazing price

IN WRITING THIS ARTICLE, 1 am
acutely aware that my personal
enthusiasm is going to show right
through it to the point where the reader
may well suspect me of bias! The only
answer 1 have to this is that, once you
have read the article, or better still —
seen the machine, you will be just as
biased as I am.

When Hewlett-Packard released the
HP-67 and 97 programmable calculators
I decided that they had reached the
ultimate in pocket calculator power.
Surely, | reasoned, no-one could use
more portable computing power — for
anything more complex than these
calculators could handle, a personal
computer, though less portable, would
be a better solution.

Well, I was wrong.

With the release of the HP-41C,
Hewlett-Packard have introduced a
pocket calculator which is more power-
ful than many personal computers.
The key to the power of the machine
is its ability to manipulate and display
alphanumeric characters. This means
that it can display and understand
letters and punctuation marks as well
as numbers.

In appearance, the HP41C is similar
to most current pocket calculators.
The keyboard looks rather like previous
HP calculators with a few curious
additions — the letters of the alphabet
from A to Z plus =, ?, :, space and ,
(comma) are printed on the front of
most keys, and there are some new
functions like XEQ and ASN. The
display is a liquid crystal 16-segment
type with 12 character positions, which
also displays the current trigonometric
mode and other status indicators.

Alpha operation

The use of alphanumerics means that
the keyboard of the HP41C is
remarkably uncluttered for such a
powerful machine. For example, take
the method for calculating the standard
deviation of a group of data. As on

previous HP machines, the data is
accumulated using the X+ key, but
there is no ‘s’ key to return the standard
deviation. Instead the XEQ key is
depressed, followed by the ALPHA key,
then the letters S, D, E, V are entered
into the display. Finally, the ALPHA
key is depressed once more to return
the machine to its normal mode; this
acts like a carriage return on a computer,
and the calculator accepts the command,
returning the result of the standard
deviation calculation in the display.

One hundred and thirty functions
are crammed into the machine in this
way, without making the keyboard so
complex as to be unusable. In case you
forget the functions that are available,
the CATALOG command  will
sequentially list all the function names
in the display to remind you. In fact,
the machine maintains three catalogues,
one of the programs the user has
entered into the machine, one of the
programs contained in Application
Module ROMs and peripherals plugged
into the machine, and one of the
built-in functions of the machine itself.

The alpha capabilities of the machine
are not the only new thing about it.
At the top of the case there are four
multi-pin sockets which are in fact
I/0 ports. Into these you can plug
various optional extras, including extra
RAM, ROM in the form of Application
Module software, a magnetic card
reader, a printer (with plotting
capabilities), and a soon-to-be-released
bar code reader.

System expansion

RAM first. The basic calculator has 441
bytes of storage in CMOS RAM which
can be allocated to program steps or
storage registers as necessary. Each
storage register takes up seven bytes,
while program steps may take onetwo,
or three bytes. Alphanumeric characters
occupy one byte each. This means that
the calculator can be set up with 63
data registers or approximately 200 to

It looks deceptively like a calculator, but
much, much more hides beneath that wily
keyboard.

400 lines of program memory, or any
combination in between.

If that isn’t enough, extra memory
can be added, in 448 byte blocks, to a
maximum of four memory modules,
This will give up to 319 memory
registers or 1000 to 2000 lines of
program storage. If that’s not enough,
you need a computer not a calculator!
The RAM in the memory modules is
also CMOS and will retain its contents
as long as it is plugged into the
calculator.

The plug-in ROM  Application
Modules contain up to 8 Kbytes of soft-
ware — that is, somewhere between
4000 and 8000 lines of program
maximum! A wide range of Application
Pacs will be made available, similar to
those for the HP-67 calculator. These
will: include Circuit Analysis,
Mathematics, Aviation, Statistics, Stress
Analysis, Games Navigation and several
other titles.

Peripheral power

In peripherals, the HP-41C sets a whole
new standard. The most important for
many users is the printer, which offers
a wide range of facilities. Like that on
the HP-97, it can print results of
numeric calculations, as well as inter-
mediate results. However, it can also
print letters and punctuation, both
upper and lower case, from a special p
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R & D ELECTRONICS

R & D ELECTRONICS
257 Burwood Highway, Burwood.
PO Box 206, Burwood, 3124. Ph: 288-8232, 288-8262.

Appointed Australian agents for:

LADLCDRK

Liguid crystaL oispLays

o 3% DIGIT, 4 DIGIT, 4% DIGIT,
8 DIGIT, 0.4mm HIGH — 2 INCH HIGH
0 80 DEGREE CENT. TEMP RATING.
o CUSTOM DESIGNS NO PROBLEM.
o OFF THE SHELF AVAILABILITY.
o REFLECTIVE TRANSMISSIVE
& TRANSFLECTIVE TYPES.

NSW: 133 Alexander St, Crows Nest. PO Box 57, Crows Nest. 2065. Ph: 439—548&.

QLD: 56 Raynham St, Sallsbury North. 4107. Ph: 275-3188.

More “down to Earth” computing power from . ..

Planet Three Systems

If you'retired of ali the hokum abolt the Z-80 ‘power’ which
Adam Osborne calls *'an inelegant enhancement of the 8080
and you have found out for yourself that 100 percent
compatibllity with 8080 code is just a come on, and that most
of the programs running on it are not designed to make use of
the few extra features, that the ‘speed’ is only high because
the clock is 4 MHz, it's about time you found out that the 8085
can run at 5 MHz without jacking the memory speed up the
same way.

When we needed a fast CPU to go with some new software
soon to be released and decided to get the fastest one we
could find that could mate with the new IEEE standard
proposal and that made use of readily available memory. As a
result we picked the 8085 which uses memory suited to 2 MHz
8080 orZ2-80to run at 3MHz or so called ‘4 MHz’ memory to run
at 5 MHz.

So if you really want some 8 bit speed whilst staying with
S-100 compatibility and having access to that gigantic range
of 8080 software you'll want to find out about the new P-85 In
2 MHz, 3 MHz, 4 MHz and 5 MHz versions from Planet Three.
Designed with lots of options on board and under test now for
early reiease.

Meanwhile there are still some SOL systems around for
those who don’t want to miss out on having a well tried
package which sure has a lot of software designed for it like
WordWizard, Malimaster and Accpac. Demonstrations of
these are always available by appointment.

And of course you'’ll find a range of Morrow products Itke
memory and disk systems with motherboards, cases and
power supplies to suit.

Watch out for new Hard Disk subsystem (about 5 K for the
whole thing including system software, cables and Interface).

More of the well supported equipment from:

Planet Three Systems

47 BIRCH STREET, BANKSTOWN. 2200. PH: (02) 709-4144. TELEX: AA26770
An Automation Statham Division
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Silicon Valley Mail Order:
Sydney: 23 Chandos Street, St. Leonards.

INTRODUCING
HEWLETT-PACKARD'S HP-41C.

ACALCULATOR. A SYSTEM. AWHOLE NEW STANDARD.

The new HP-41C has more than any handheld
calculator HP has ever offered. More capability,
flexibility, ease-of-use features and options:
Memory Modules; an “extra smart” Card Reader;
a Printer; the Wand —a new input device; and
Application Modules.

Truly, the HP-41C represents a totally new
standard of design for all handheld calculators.

THE CALCULATOR.

It features over 130 functions and offers up
1o 400 lines of program memory or 63 data storage
registers —expandable to 319 registers or up to
2,000 lines. And for power, ease-of-use and
efficiency —RPN Logic.

It communicates. The HP-41C’s alphanumeric
capability lets you name and label programs.
functions, variables, constants-—and prompt for
data with words or sentences.

“Customize"” it. Reassign any standard
function, any programs you've written, or pro-
grams provided in the Application Modules —to
any keyboard location you want. (Blank kevboard
overlays let you notate these assignments.)

Continuous memory. Even when turned off.
the HP-41C retains all your program, data and
key assignments.

Enhanced programmability. No complicated
language to learn. And alpha capability lets you
label programs with easy-to-remember names. The
HP-41C also features: up to 6 levels of sub-
routines; 10 conditionals, and 56 internal flags:
specific loop control; indirect addressing: local and
global branching.

silicon walley

THE SYSTEM.

Memory Modules. For storing programs and
data. Can increase capacity to 319 registers or up
to 2,000 lines of program memory.

“Extra smart” Card Reader. Records programs
and data back onto blank mag-cards. Load
programs in any order. And to protect your work —
programs can be run but not reviewed or aitered.
Accepts preprogrammed HP-67/97 mag-cards.

The Printer. Portable, quiet, thermal operation.
Prints upper and lower case alpha characters plus
special characters. Does high resolution plotting
routines.

The Wand. Unique input device. Enters pro-
grams and data by reading “bar codes” much
like those found on many grocery items. Wand
and bar codes will be available with HP-41C soft-
ware in early 1980.

Application Modules. A growing library of
preprogrammed solutions to a wide range of
problems

A WHOLE NEW STANDARD.

HP-41C is a synthesis of the latest state-of-
the-art technology and HP human engineering. [t's
powerful, easy-to-use and flexible enough to solve
a multitude of problems. And it's backed by
comprehensive reference and training materials —
including a full range of software.

The HP-41C—no wonder it's a whole new
standard in personal calculators. And at just
for the handheld unit, it delivers unprecedented
capability for the money.

We invite vou to stop in today for a complete
“hands-on" demonstration of this remarkable
HP-41C. A calculator. a system, a whole new
standard

PO Box 898, Crows Nest 2065, N.SW., Australia. Telephone: (02) 439 2965. Telex: AA 22846.
Melbourne: 208 Whitehorse Road, Blackburn. Adelaide: 170 Sturt Street, Adelaide.

Telephone: (02) 439 2965. Telephone: (03) 877 5311. Telephone: (08) 51 4080.
Brisbane: 22 Ross Street, Newstead. 380 Bridge Road, Richmond. Auckland: 7-9 Kirk Street, Grey Lynn.
Telephone: (07) 52 1339. Telephone: (03) 429 4780. Telephone: 76 1169.

ETI November 1979 — 89



register in the calculator. If that’s not
sophisticated enough, it can also print
user-created graphics characters, and
automatically perform high-resolution
plotting, with automatic scaling of
units! All the power of the printer
comes from its built-in microprocessor
and driving software.

The printer ROM contains 24
programs with names like BLDSPEC,
PRBUF, and PRSTK. These can be run
from the HP41C using the XEQ and
ALPHA keys, but if the programs don’t
perform in quite the manner required
for your application they can be down-
loaded into the calculator RAM and
then modified to suit. Thus, the plot
programs can be altered to print histo-
grams, for example.

For those who are likely to have a
collection of long programs which
cannot all fit into the calculator at one
time, or for current HP-67 or 97 owners,
the magnetic card reader is a useful
accessory. Occupying one I/0 port,
the card reader slips neatly onto the
top of the calculator, and is, like the
printer, an intelligent peripheral. Part of
the philosophy of the HP41C is that
the user should only have to pay for
those facilities which he requires, and
so the basic calculator does not contain
any of the peripherals’ intelligence.

The HP-41C card reader is intelligent,
and will prompt the user for the next
card side to be inserted in a multi-card
sequence; for example ‘READY FOR 3
OF 7°. It doesn’t matter in which order
the cards are inserted, the card reader
will recognise and store them in the
correct area of memory.

For insertion of program lines when
editing, the HP41C unpacks lines of
program code, leaving gaps between
them. When a program is loaded, there
will be a pause while the calculator
re-packs the program memory in the
densest possible configuration, and the
display  will show the prompt
‘PACKING’ to let the user know what
is going on.

To maintain compatability with the
earlier HP-67 and 97, the card reader
is able to read HP-67 program cards and
translate HP-67 keycodes like f P=S,
which don’t make sense to the HP41C,
into calls to subroutines stored in the
card reader which execute the desired
function.

The card reader also offers some
new functions, such as the ability to
record a card which cannot subsequently
be listed or modified by the user, only
run. Previously write-protected cards
can also be overwritten. Again, all the
intelligence to perform these functions
has been built into the card reader —
effectively making the calculator into a
mini distributed-intelligence system.
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ABOVE: The HP-41C with printer and assorted periph-
erals. RIGHT: At top are examples of the special charact- 1088.
er capabilities, while beneath is portion of a sine plot. 126,

The calculator itself

Even disregarding the power of its
peripherals, the HP-41C is an immensely
sophisticated calculator. The use of an
alphanumeric  display enables the
calculator to ‘prompt’ the user; for
example, when the STO key is pressed,
the word ‘STO’ appears in the display,
followed by two dashes to indicate that
a two digit register number is required.
Once the two digits are supplied, the
display returns to the previous value in
the X register.

Two new instructions replace the old
DSZ (decrement and skip on zero)
and ISZ (increment . .) instructions.
The ISG (increment and skip if greater)
and- DSE (decrement and skip if equal)
instructions permit the user to increment
a register by a selectable increment
(not just one), and test against a
selectable value (not just zero). This
gives a capability similar to the FOR . .
NEXT loop in BASIC.

Labelling in programs is rather more
sophisticated than  in  previous
calculators. Labels A to ], a to € and 00
to 99 are local labels, while all the rest
are global. This means that a GTO D
instruction in the currently executing
program will not jump to a LBL D in
another program, causing a crash.
However a GTO M will search right
through program memory, not just the
running program, allowing one to call
subroutines in other programs, or exit
from the running program.

The way the HP-41C searches for
labels in memory is interesting. While
previous HP calculators would search
onwards through program memory
following a GTO label instruction, the
HP-41C operates somewhat differently.
Branches to labels 00 through 14 are
handled as relative branches within
plus or minus 112 bytes of the GTO
instructions. Labels 15 through 99
occupy twice as much space in program
memory (two bytes), but the calculator
remembers. the location of these labels

i  [acvrolst
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regardless of their location in a program.

Alpha labels are handled in a
completely  different way. The
calculator maintains the Alpha labels as
a linked list; each alpha label also
contains the address of the next alpha
label. The calculator then can search
extremely quickly for labels.

Design a calculator

A unique facility of the HP41C is the
USER mode, in which built-in functions,
routines or even programs can be
accessed through a single key stroke.
In fact, any key on the calculator can
be given a different meaning from that
in the normal mode, by using the ASN
(assign) function. Thus, a statistician
who calculates a lot of standard
deviations would find that keying in
XEQ, ALPHA, S, D, E, V, ALPHA is
a bit tedious, but he could reassign the
SIN and COS keys, which he might
never use, to stand for mean and
standard deviation.

There are 56 flags in the HP41C,
some of which have predefined
functions, such as indicating whether
a printer is attached to the calculator.
Special instructions enable a flag to be
automatically cleared after test, and five
of the flags are continuously indicated
in the display, so you can see their
state. For the ones which aren’t
displayed, the calculator lets you test
a flag, returning a display of YES or
NO.

Odd functions

Built into the calculator is an audio
beeper, which has ten programmable
tones. These are primarily intended for
audio alarm of error conditions, but I
dare say they could be programmed
to play a tune!

Complete control of the display
format is possible. The calculator can
be set to display numbers with commas
between the thousands and a decimal
point before the decimal fraction. Or,



by setting a flag, it can display numbers
with points between the thousands and
a comma before the decimal fraction,
in the European style. The calculator is
set to the correct mode by the shipping
department before being delivered to
the customer — that’s the kind of
attention to detail that keeps HP
customers coming back for more!

The display does not always display
the contents of the X register, but can
be set in VIEW mode and then used to
examine the contents of the stack, the
alpha register, or any memory register,
without disturbing the contents of the
stack.

An OFF instruction lets a running
program turn the calculator off to
conserve the batteries (alkaline cells
give up to a year’s option), while an
ON instruction disables the automatic
power-down facility which would other-
wise switch the calculator off if it is not
used for ten minutes or so.

All the wusual functions of a
programmable calculator are there, of
course, including the relational tests,
factorial, logs, trig, percentages,
rectangular/Polar conversions, and so
on. Interestingly, particularly in view of
the alpha capability of the calculator,
HP have brought back the octal/decimal
functions of the HP-65, rather than
hex, which would be more popular,

as well as a showpiece for the alpha-
numeric display.

Also, in the interest of improved
accuracy, there are two new log
functions — exp(X-1), and In(X+1),
which would probably never be used
from the keyboard, but can improve
the accuracy of programs considerably.

Whatever next?

If after considering all this, you are
feeling somewhat shellshocked, as I
am, you might like to consider what
might be .in the offing as accessories
for the HP41C.

For a start, HP have annouced there
will be a light wand bar code reader for
the HP41C. This means that they will
be able to publish software in the form
of bar code, and from the beginning of
1980, their User Solution Books will
include bar code to save the user keying
in long programs.

However, it is interesting to con-
jecture what else might be under
development, as yet unannounced, to
match the HP-41C. Since the machine
is byte oriented, it is possible (even
probable?) that HP might introduce
a parallel interface for the calculator
to allow data acquisition. This would
make the machine suitable for appli-
cations now being met by the HP-97S,
a modified HP-97 with BCD input and

bit output. Perhaps to match this there
might be a clock or timer module.

In the September issue, we reviewed
the Calcumeter, a digital multimeter
with built-in calculator and some ‘smart’
functions. Obviously, the HP41C is
intelligent enough to do all that the
Calcumeter does, and the distributed
intelligence  concept  behind  the
calculator would make it possible to add
a multimeter module containing all the
required circuitry plus software to
perform scaling, averaging, and other
functions. I'm sure HP must be thinking
of this; the potential is just too good to
miss!

How much?
Although by now you are probably
prepared for a price around several
thousand dollars, you can breathe
easy. The prices for the HP-41C and
its peripherals area lot lower than you
might expect. The calculator itself
retails for $315 plus tax, while the card
reader, printer and memory modules
sell for $209, $375 and $48 respectively.
That’s not bad for a personal computer
system, supplied fully assembled and
tested, with some very sophisticated
software.

Already, we’ve noticed an increase in
the number of second-hand HP-67's
for sale! ®

Introducing the ‘Versatile’ computer.

class

Integral printer $1150*

At last a computer that easily adapts to your
requirements without being ‘strung together'. A
computer that Is suitabie for either business,
scientific, educational, or industrial applications.
Based on the ever popular $100 bus, It features an
INTEL 8085 processor, 32K of static RAM, and
twin Micropolis drives giving an amazing 630K
bytes of storage. With an interface capable of
handling two more drives, Imagine what you can
do with 1.2M BYTES!

Software is a vital part of any computer,
consequently each machine comes with MDQS
(Disk Operating System), Extended Baslc, Text

lopofits

Editor, 8085 Assembler, Utility routines, a sampie
Business pak, and several Games. You won't
have to wait to get the ‘Versatile’ up and running;
Everything is supplied! We aiso have availabie
CP/M, BEM (a basic Expansion Module), Mailing
List, and a complete set of Business Programs
designed for Australial

We even custom design software and hardware to
your requirements.

The Integral Printer shown comes loaded with
features that others may only be able to offer as
options: Graphics, Enhanced Characters variabie

‘Small computers solving large problems’

Versatlle 4 $5900*

Characters per line, selectabie Form Length, and
more.

It you need a computer, go to the top of the class.
‘Versatile'. Avallable only from:

MICROPROCESSOR
APPLICATIONS

Maskells Hill Road
Selby, 3159 Australia

(03) 754-5108

*Plus sales tax if applicable. OVERLOAD 42

ETI November 1979 — 91



‘PLESSEY| | &=

COMPONENTS || | ™"

For stocks of
RECTANGULAR CONNECTORS

1. Multicon range of 2, 4,6, 8,
10, 12, 18, 24 and 33-way plugs

G g M for 4
and sockets with silver-plated C'Bf:’:' I with built in Vll))U agd
ull size typewriter keyboar
FIOLMATIR. 16K 2001.16 .. ov. v $1829
2. 159 Series plugs and IO LS v sy $2199
sockets with from 7 to 71 ways Dual drive floppy disk, huge 340K
with Gald Flash-of conlibts 2040 ........ HPTERERES ST $2099
Tractor feed printer, 2022............... $1699
and solder tags. Friction feed printer, 2023 .............. $1499
External cassette ...................ooeois $149
Dual Drive Floppy Dlsk
POST & PACKING IS FREE! L
Huge 192 pages packed with up to
date information for the Australian GENERAL COMPONENTS
amateur. Stocks held of . . .

If you're an old timer or new to the
scene, this is the book for you! Connectors

Has valuable data too. including Rotary Switches L
frequency reference, band usage, Lever Keys

operating procedures and Reed Relays

MUCH MUCH MORE! Neon Lamps

Panel Lamps Tractor Feed Printer
Switches

refund your money in full! Potentiometers 2022 s
VALUE 6 Integrated Circuits
AT $ 95 B-2320 Sonalert Devices
fie Cen LS ——

If you are not satisfied, return it to
us in original condition and we’ll

Indicator Tubes

SEND IN THIS Proto Varae Cel
co ”PON Nickel Cadmium Batteries

Loudspeakers ™
T004Y, L { | e

PET BUSINESS SOFTWARE

TR e THE WORD PROCESSOR —
DICK, O i vt Standard 8K version. ...................$24.95
Pl e send m. f the Australian i i
Ar::eurs Hand a:o: |ce‘:rpcvno:e se.ess (:Zs?a:d ?LLX:?MN:\;(SI:\ON i Ext 16K disk version .................... $99.95
packing 1s free)
TRaSERe ou GERAOR CREDITORS/GENERAL LEDGER
NAME . e LT COMPUTER GRADE ELECTROLYTICS S A ey 1A I
ADDRESS. . b TRS-80 SOFTWARE
RSM-1S....... $23.95: RSM-2 ........ $26.95
PLESSEY RSM-2D....... $29.95: ESP-1 $29.95
MICROCHESS 1.5 .............oe.....$19.95

Sy s ' COMPONENTS MR RAID.........ooooviviiiinnnian, $14.95
DICKSMITH  £cd v (062)B1-5011  xore
ELECTRONICS “y PO Box 2 Villawood, NSW. 2163 THE BEUTE SHLIF

Telephone 72-0133
P.0. BOX 321, NORTH RYDE, PO Box 118, Mawson, ACT. 2607.
N.S.W. 2113. Adelaide 269-2544 » Melbourne 329-0044 29 Colbee Crt. Phillip

PERSONAL SHOPPER? then telephone i 4 (=Y Give name, no., e
{02) 888 3200 for your nearest Dick Smith store Brisbane 36-1277 o Perth 458-7111 i) bankcarg dalte e ,’:,‘i"y

location ‘ i mail order sales.
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CAPACITORS

RP PCB Can Electrolytic

2,500 — 5,600uF
35v — 80V DCW

DT Polypropylene Film

N

® 200V

01 = 47 uF
200V — 630V DCW

TL/TH Ceramic Disc.

1.0PF — 4TuF
63V + 630V DCW

RT Axial Electrolytic

__v2500xF 35v
EW(B5°D)

47 — 4,700 uF
6.3V — 500V DCW

Available ex-stock in all states.

CEWWSE

= SR W

RB Radial Electrolytic

47 — 2,500 F
6.3V — 450V DCW

RBP Bi-Polar Electrolytic

47 — 10004F
50V DCW

TAD Tantalum Electrolytic

@
- S

1 — 100uF
3.15V — 35V DCW

RG/RD Lug Terminal |

63 te-w
Ty

85°C
AD—r>

90 — 8000.F
15V — 450V DCW
SINGLE, DOUBLE. TRIPLE

Computer Grade
Electrolytic

2900 — 68000,F
16V — 40V DCW

NL/NH Polyester Film

001 — 10xF
100V — 630V DCW

PS Polystyrene Film

—

e I ——
NOBLE 1

10PF — O14F
125V DCW

Technical literature available on request.




Micro Con Microprocessor Based Programmable Controller

The only affordable microcomputer system designed specifically for control and monitoring in hobby
and industrial applications. You don’t have to be an expert to use it either as our unique interpretive
control language makes programming simple. Now you can use the pawer of a computer to help you
make that model train or robot really work! (See ETI July '79).

COMPREHENSIVE USER MANUAL NOW AVAILABLE, ONLY $4.00

MC1 — MicroCon microprocessor controller.............ccccoeeennes $200 All Prices include Sales Tax.

MC2 — Expansion Backplane for 6 1/0 PCB's............... 233 Orders with cheque or money order to:

MC3 — Prototyping PCB for use on backplane................ - & o

PS05 — System Power Supply (+5V at 3A +/~12) $64 MicrolPro Desugn Pty.Ltd.
MCDO1 — 16 Digital Power Qutputs, isolated ...$115 )

MCDI1 — 16 Digital Inputs, isolated............cocoviivveieieeiinsnerenenns glgg PO Box 153, NORTH SYDNEY,

MCADT — 8 ANAlog INPULS .......cooveeiriiiiitiriaeeeereereiereenesereseneanes 3

MCDA1 — 8 Analog outputs, auto refresh......... ...$129 NSW, 2060. PHONE: 438-1220

MCRTC — Time of day clock, xtal controlled ... 3119 )

MCSI0 — Serlal 1/0, RS232, Current Loop etC. ...cccooovvevveeennene. $110 Delivery Ex-stock to 4 weeks. (Will advise)

I e S —
DATA ENTRY MADE EASY .... MR - 500

NOW ALL YOU NEED IS A STANDARD MARK SENSE CARD READER
#2 PENCIL, A CARD, AND THE LOW-COST

MR - 500 MARK SENSE CARD READER TO

ENTER DATA INTO YOUR MICROCOMPUTER

READER AND INTERFACES FOR
e APPLE Il, TRS-80 & PET $825.00.
e S-100 AND RS232C $985.00.

(ALL PRICES EX TAX)
*IDEAL FOR EDUCATION AND SMALL BUSINESS APPLICATIONS

For more details contact:

THE ELECTRONIC CIRCUIT

SUIT 414, ath FLOOR, 20 DUNCAN ST., FORTITUDE VALLEY, QLD. 4006.

P.0. BOX 2, BROADWAY, Q. 4000. TBIBphUﬂB [U-‘] 92-8455

MICROPROCESSOR Bright Star
CONTROLLED

Crystals:
EVENT COUNTER PO Box 42, Springvale.

WITH TIME BASE Ph (03) 546-5076 Telex AA36004

\ - Manufacturers of
e ’ PIEZO ELECTRIC CRYSTALS
o~

L Contractors to Federal and

‘ -
¥ ?“, State Government Departments

Oven 18 Cantra: Event Counter Representatives:

Preter l
L B L NSW: Hose & Equipment Co P/L, 11 Salisbury St, Botany
- bt st m / 2019. Ph 666-8144. SA: Rogers Electronics, 65 Magill
= T Rd, Stepney 5069. Ph (08) 42-6666. GLD: Fred Hoe &
= Son P/L, 246 Evans Rd, Salisbury North, Brisbane. Ph
277-4311. WA: Westest Electronics, 71 Jean St, Hamii-
ton Hill, 6161 (mail only). Ph (09) 337-6393. TAS: Dil-
mond Instruments, PO Box 219, Bellerive, Hobart. Ph
(479) 47-9077.
Send SAE for new catalogue or quote for your
requirements. J

Send now for price and data sheets
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AUSTRALIA'S ONLY

ONE STOP RADIO
COMMUNICATIONS
SHOP

Introduces: KENWQOD R-1000

COMMUNICATIONS RECEIVER OF THE YEAR. DIGITAL &
ANALOG DIAL, DIGITAL CLOCK, AUTOMATIC TIMER, THREE
SELECTIVITY POSITIONS AND MANY OTHER FEATURES!

*489

WRITE OR CALL
FOR FURTHER SPECS.
- - wt-JrEYd 8\8/N\;\ESRCT“E'R
INFO-TECH M-200E

This fantastic machine, together with Kenwood R-1000
receiver and your own TV set or CCTV monitor, provides
the most sophisticated SWL SYSTEM, that until recently
could only be dreamt about. M-200E will reveal the secrets
of RTTY, CW and ASCII transmissions from all over the
world. Listen to embassy, commercial, military, world
news service and amateur transmissions.

*668

WRITE OR CALL
FOR SPECS.

SPECIIEAECKAGE B 1000 +M-200E $1100

We also stock Australia’s largest selection of
scanning receivers! You can listen to aircraft,
marine, police and other transmissions.

BEARCAT 210.
BEARCAT 220.
BEARCAT 250.
BEARCAT POCKET
SCANNERS.
SX-100 etc.

Write for prices & specs.

EMONA ENTERPRISES [

Suite 208, 661 George St., Sydney, 2000
Phone (02) 212-4815, 211-3038

ox 188, P.0.

B
MAIL ORDER HOUSE: Coogee, NSW, 2034

ORDER FOR CHRISTMAS NOW!

MEASURING INSTRUMENTS

¢ Add 15 percent sales tax it applicable.
“SINCLAIR": (See details ET! July '79)
PDM35 dig. multimeter $65.00; DM235
dig. multimeter $142,00; DM350 dig. mul-
timeter $200.00; DM450 dig. multimeter
$260.00; High Voitage Probe $36.50; AC
adaptor for POM35 $10.00; AC adaptor-
eharger for DM235, 350 & 450 $10.00; Re-
chargeabie batteries for DM235, 350 & 450
{4 x NICD "C" celis) $17.85; Deiuxe carry
case for PDM35 & PFM200 $7.83; Deluxe
carry case for DM235, 350 & 450 $29.22;
PFM200 freq. counter $159.00

“*FLUKE"": B020A dig. multimeter, $177.00;
8022A dig. multimeter, $144.00. Plus full
tange of accessories.

ANALOGUE MULTITESTERS:

“'HIOKI"* 3010, 100K ohms, $65.22;
“HIOKI" 3002,20K ghms, $33.91; "Y.F."
YF330A, 20 ranges, 20K ohms, $23.48;
“Y.F." YF370A, 15 ranges & transistor
checker 20K ohms, $20.00; 'Y.F.” YF20K,
15 ranges, 20K ohms, $15.22; "FUTURE"
YT63,2K ohms, $12.60.

CALCULATORS

"TEXAS INSTRUMENTS":

o Prices in brackets include sales tax.
T.). 25 $32.00 ($35.00); T.). 30 Student
Pack $23.00 {$25.00); T.). 50 $36.00
(840.00); 7.I. 55'$53.00 (559.002: T.1. 58
$113.00 ($123.00); T.I. 59 §251.00
(5279.00); T.!. 5050M $81.00 ($90.00);
Little Professor $16.00 ($17.90); Data Man
.523.00 (325.00); T.I. Spelling Bee $28.00
[$31.00); T.I. Business Analyst $33.00
$37.95); T.1. Business Analyst 11 (LCD&
$39.50 ($43.00); T.b. MBA $§75.0
($87.40); T.). Programmer $53.00
($59.00); PC-100A Printer $213.00
(8236.00); T.1. 5025 HHeld printer $77.00
($85.00); Library Modules for T.1. -5859
§31.00 {835.00); Blank Mag. Cards for T.1.
-59 $14.00 (16.10); Pro rammlng Forms
— Pads $2.20 ($2.80); TP-30250 (3 rolls of
paper, PC100A) 516.00 ($11.50). Ful
range of accessories!

NATIONAL SEMICONDUCTOR:

o Prices In brackets include sales tax.

750 LED $6.42 ($7.50); 835 LED $7.39
(88.50); 6010 Metric Convertor $20.00
(323.00); NS99 Slim Pocket $16.00
$17.25); NS100A Slim Bilifold $16.50
$18.40); NS102 Bank Card $23.50
527.00;; NS103 Data Checker $34.80
$40.00), NS106 Bank Card. ClockStop
watchAlarm $45.20 852.0(3; NS108 Fuli
Scientific $38.00 (4. .0(3; uiz Kid Racer
Set $31.30 6536.00); uiz Kid Speller
$26.95 ($31.00).

BUSINESS MACHINES

o Prices In brackets include sales tax.
8MC: FAST-PRINTING/OFFICE

OESK-TOP CALCULATORS:

1212 PDS (12 digit — large green display)
$130.00 ($149.50); MPD12 (12 digit —
Mini desk = rechargeable nicad) $95.65
($110.00).

MINi DICTATION

TRANSCRIPTION EQUIPMENT:

BIE — JOTTO 10 MINI RECORDER (Jnci.
cassette, battery & earphons) $52.13
$59.95), BIE STENO 30 TRANSCRIBER
Inci. foot pedal & headphones) $217.35
242453.95): MT30 CASSETTES $3.91

UTOMATIC TELEPHONE OtALLER:
CORONABASYDIAL (40 Memorles) $217.39
$250.00

1C TELEPHONE AMPLIFIER:

Model TA301 $21.70 ($24.95).
CONSUMER PRODUCTS

o Prices inciude sales tax.

"'INGERSOL" dig. clock AM/FM radio-auto
dimmer, $39.00; "INGERSOL" dig. (LED)
alarm clock, $17.00; "INGERSQL' portable
trans. radio — AM/FM, AC/DC, $22.00;
“CMC 1" — Minl travel alarm clock,
§28.00; "ARTIN" — Small anaiogue quartz
clock with light, $22.00. Paperweight LCD
Clock, $29.00.

INTERCOMS:

"HOMER' — KE246A, 3 statlon kit,
$29.95, "HOMER™" — KE357A, 4 station
kit, $38.00; "HDMER" — MS282, 2 station
kit (deluxs), $33.95; "HOMER'' — MS101
Master — 1 channel, $22.95; "HOMER"' —
MS$102, Master — 2 channel, $26.95;
“HOMER™" — $10, Sub-station for M101/
102, $13.50; "“WESTON"-Wireless — 2
station, AM (pair), $57.50; “WESTON" —
Wirgless — 3 channel, FM (each), $57.50.

HEADPHONES: ‘TOKUMI” — TE
1025, mono/stereo switch, Individual vol-
ume control, $21.00; "“TOKUMI" — TE
1035, stereo, $10.60; "TOKUMI" — TE
2025, HI-FY stereo, individuai volume &
tone controls, $38.00; "TOKUMI" — TE
1074, HI-Ft stereo, ll%nmeigm excellent
value), $32.95; "TOKUMI” — 8100, TV
h/phones, 6.5m cord & spearate volume
control. $16.00.

MICROPHONES:

UD-147 — Dual Imp. Uni dir. Dynamic
$26.95; WM-22 — FM Wireiess Electre!.
$24.95; UEM-601 — Low Imp. Uni dir.,
§34.95, EC-70S — Low imp. Efectret.
stereo. $33.95. z

RECORD CARE EQUIPMENT

ES%50) — Excel. linear tracking auto re-
cord cleaner, $6.95; "SONICA" — Cleama-
tic 5, auto record cleaner, $6.50

TRANSCEIVER:
WESTON KT-7 walkie-taikie

&Sﬁgerhete!odgno system) $59.95 pair.
ACCESSORIES:

LED Auto Clock CR-10, 13.8V DC (in-dash
or under-dash) $19.50; DC-DC Car Adaptor
CA-7 with muitiplug (3, 4.5, 6, 7.5, 9, 12
volts) $3.50; Antenna HCA-100 motorised
with lx;?gle switch, 5-section, $25.00
WATCHES:

Full range of ANALOGUE ladies and gents
Swiss Quartz (Auguste Belmont) and DIGI-
TAL (National Semiconductor, Kessel,
Conso, Canon). Also — children's eye blink-
ing watches.

NOTE: P&P for all goods: NSW $2, Interstate $3 (up to $50 value).

NSW $3, Interstate $4 (upto

$100 value). Goods valued over $100 delivered by carrier — freight paid by receiver

SPECIAL ANNOUNCEMENT!

For our latest catalogue see Nov. issue A.R.A.
(Amateur Radio Action) magazine.

WRITE FOR FURTHER INFORMATION
ON ITEMS OF INTEREST!!

& EMTRAONICS

649 George St., Sydney, NSW. 2000. Postal address: Box

K21, Haymarket, NSW. 2000. Phone: 211-0531.

To: EMONA ENTERPRISES PTY. LTD.
P.0. Box 188, Coogea, NSW. 2034,

Please send me..............c.cooco.......
money order

Enclosed Is cheque
Bankcard No...

Name ...
AJAress ..............cceuoune...

......... o el W

or deblt my
s, EXpiry date.................

Signature

P/Code

ETI November 1979 — 95

welcoms fiare




DXing China now in vogue

Even the most casual of shortwave listeners would
have, at some time, tuned in a broadcast from Radio
Peking — they're hard to miss as the station has many
high-powered transmitters and beams an English
programme to Australia between 0830 and 1030on 11
725, 11 600, 9460 and others.

Many listeners would also
have sent reception reports
to the station and received a
Radio Peking verification
card in reply (along with
much other literaturet).

This very co-operative at-
titude has not extended into the
area of Home Service prog-
rammes. The domestic services
from both Peking and radio
broadcasts from the many reg-
jonal shortwave centres, have
been something of a mystery to
DXers. The two major factors
contributing to this mystery
have been the difficulty of lan-
guage, and the fact that neither
Peking nor any regional broad-
caster in China would answer
reception reports from DXers.

This has changed dramati-
cally in recent months.

There is now great interest in
the broadcasting scene in Chi-
na. This is because Radio Pek-
ing in recent months has been
issuing verification cards
(QSLs) for reception reports of
their programmes as relayed by
regional centres.

DXers are now able to obtain
full detail QSL cards from Pek-
ing for reception of the broad-
casting stations in such exotic
locations as Tibet, Inner Mon-
golia and Manchuria.

Most of China's provinces
and autonomous regions have
their own shortwave broadcast-
ing stations. These regional sta-
tions broadcast local prog-
rammes as well as frequent re-
lays of programmes from Pek-
ing.

The main domestic service
programme is broadcast from
Peking, mostly in standard
Chinese, and in two varieties,
known as programme one and
programme two. This main Pek-
ing service is known as the
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Central People’'s Broadcasting
Station.

The first programme is on air
daily 2000-until 1735, and uses
many frequencies. Some of the
best received in Australia are
3220, 4905 and 7095 during
our evening hours. The second
programme from Peking Is on
air 2100-1700 daily, and may be
heard on such outlets as 5075,
7770 and 8320 during our even-
ings and early mornings.

All Peking programmes
begin with the song “The Eastis
Red” and conclude with “The
Internationale”. Although most
programmes are in Chinese,
you may occasionally hear
some English segments and
there are often English lan-
guage lessons in domestic
programmes.

Some of the regional broad-
casting stations scattered
throughout China are very well
received in Australia. Following
is a list of some of the stations
and their frequencies which are
best heard currently:
Huhehot, in the Inner Mongolia
autonomous region, on 6840.
Lhasa, in Tibet autonomous
region, on 5935, 4750, 4035.
Urumchi, in the Sinkiang-
Uighur autonomous region, on
4970.

Nanning, in the Kwangsi au-
tonomous region, gives good
reception on 4915.

Harbin, in the area formerly
known as Manchuria, currently
heard on 4840.

All the above stations provide
good reception in our evenings
from about 1200 onwards.
Sign-off time varies, depending
on the station location. Harbin,
in north eastern China closes
down at about 1430, while

Urumchi, in far western China,

closes transmission at about
1600 most evenings.

None of these regional sta-
tions currently issue QSLs for
reception reports. The only way
you may obtain a verification
card for a regional station is to
report reception of the local sta-
tion when it is relaying prog-
rammes from Peking. Your re-
port should then be sent direct
to Radio Peking. Your report
should be accompanied by a
polite request that the site of the
transmitter reported be in-
cluded on the verification card.
You should clearly state the lo-
cation of the transmitter you are
reporting.

But how will you know when a
regional station is taking a relay
from Peking?

There are two methods of
discovering when relays are tak-
ing place. Probably the best way
is to report a station when it is
relaying Peking's special prog-
ramme in the Janguage of that
region.

The times of these special
minority language programs
are very regular. Urumchi on
4970, for example, carries Pek-
ing's programme in the Kazakh

language every day between
1400 and 1455. Likewise, Lhasa
carries Peking's Tibetan lan-
guage programme daily from
1100 to 1155 on 4035 and
9490. The second way to iden-
tify when a Peking relay is taking
place takes more time. Should
you hear Urumchi on 4970,
Harbin on 4840 and Lhasa on
5935 all carrying the same
programme, then it is a fair bet
they are all taking programmes
from Peking. This often occurs
on a Saturday evening for per-
formances of Peking operas.

With Peking now verifying re-
ports of regional stations DXers
now have a whole new field to
explore. China, with dozens of
shortwave broadcasting sites
scattered across the country, of-
fers both a great challenge to
DXers to monitor and identify
the stations they hear, as well as
great rewards in the form of
QSLs which even a year ago
would have been regarded as
impossible to obtain.

DXing China has become all
the rage in the USA and Europe,
and Australian DXers look like
following this trend.

New Mongolian transmitter.

Radio Ulan Bator is apparently using a new high power
transmitter for relays of the domestic service programme,
heard on 11 855 from 1000 to 1500 daily.

Programmes are in Mongolian, with a relay of Radio Moscow's
Mongolian service from 1200 until 1245. Although this outlet is an
old-established Ulan Bator frequency, the excellence of current
reception in Australia indicates a new transmitter has recently been

brought into use.

A parallel outlet for Radio Ulan Bator is 4995, also heard to

sign-off at 1500 nightly.

Meanwhile, you may currently hear English from Mongolia every
day from 1220 until 1250 on 9575 and 12 070. The latter outlet
gives best reception into east Australia at present.

Compiled by Peter Bunn, on be-
half of the Australian Radio DX
Club (ARDXC). Further informa-
tion on DXing or the activities of
ARDXC may be obtained from
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