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Model 260C

@ 22"C averaged

<+30' 400H2 to 1OkHz
44ïzto 20kHz Horz / Vert t45'
Printed Circuit Board : Fully finished includes all components, Velcro mounting tabs & wiring
Wiring cable : lnternal speaker cable high quality OFC 384 strand with push on connections
Speaker terminals : 4mm twin gold plated binding post
Filter : 2 way off set Bessel / Butten¡vorth , linear phase
Freq : 3.8kHz
Order: 2nd Lp, 3rd Hp
Components: High quality, Copper Air core inductors , SCR 400V metalized MKP capacitors
Non lnductive resistors
Bi-wiring: Option provided

2 x Peerless 832873 Woofer 5" Nomex
1 x Fountek Jp3.0 Ribbon 3" (65mm)
Gold plated 2way

High quality enclosure supplied fully finished with pre drilled screw holes, port,

speaker mounting holes, grille panel, acoustic felt lined, mounting screws

PRINT POST APPROVED
- PP255003/O1272

$8,f,.0.: Nz$eeo

JA]IUARY 2OO8

Specif ications:
Model 260

Frequency Range (on axis)

Efficiency
Nominal lmpedance
Recommended amplifier power
Home Theatre Receiver
Stereo and Valve
Harmonic Distortion TH D
Relative Phase Çoherence

Crossover
(No Soldering required)

KIT36O-MDF .

K IT36O-BV

44Hz-40kHz

92 sdB SPL @ 1m 2 83V rms
4 ohms

lVodel

odel 360

5 to 120W
5 to 120W
!0.3o/o

Unclipped program material
Unclipped program material

@ lwatt 2 83Vrms lkïz

Drivers
Bass
Tweeter
lnput ïerminals
Cabinet

KIT PRICES
lnclude speakers crossovers. all hardware and cabinets
(Price per pair [except 260c] including GST)
260
Plain MDF K|T260-MDF $1299 00
Black vinyl ,.,. K|T260-BV 51 399.00
260C (one unit only)
Plain MDF . .. KlT260C-MDF ....,. ,.,

Black vinyl KlT260C-BV
360
Plain tMDF

Black vinyl

SPK260C (one driver only) 5399 00

SPEAKER KITS (withoul cabinets)
lnclude speakers and crossovers but no cablnets and hard-
ware (Price per pair lexcept 260C] íncluding GST)
260 Kir

260C kit
sPK260 .. s799 00

ELECTBONIC SEBVICES AUSTBALSIA
Rd Ashfield NSW (Locked Bag 30 Ashfield 2131)

02-9798-9233 FAX: 02-9798-0017

Web: www.wagner. net.au

$649 00

$71 9 00

,$1159 00
$1 299 00

-¡ä¡i¡ä
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D t A360 kit,,,,.,. sPK360 , s699 00
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NOTE: ALL PBICES ABE PLUS P&P - SEE BEL0W.
AC MACHINES $66 OO

AMATEUB SCIENTIST CD $62 OO

ANALOG clRcutr TEcHNIoUES wDtctrAt tNT. $88,00 Your Name

ANALOG ELECTRONICS..,,,. , $1OO OO

AUDIO ELECTRONICS $101 OO

AUDIO POWER AMpLtFtER DEStcN ...,,...,,. ., $87 00

DVD PLAYERS AND DRIVES $85 OO

ELECTRIC MOTORS AND DRIVES $55 OO

HANDS-ON ZIGBEE ..,. $96.50

INTERFACING WITH C $68 OO

|\¡'CONTBoLLER PROJECTS tN C FoR 8051 ,.,..,.. . $81 00

NEWNES GUIDE TO TELEVISION AND VIDEO TECHNOLOGY ,. $60 50

OP AI\4PS FOR EVERYONE. $137 OO

Ptc tN PRACTTCE $60 00

PIC I\4ICROCONTROLLER - PERSONAL INTRO COURSE S52 OO

POWER SUPPLY COOKBOOK $109 OO

PRACTICAL GUIDE TO SATELLITE TV (6th edition) $49 OO

PRACTICAL RF HANDBOOK ..,..,.,,. $80 00

PRACT, VARIABLE SPEED DRIVES/POWER ELECI $94 OO

RADIO, TV AND HOBBIES ON DVD-ROIV] $62 OO

R0B0T BUILDER'S C00KB00K .,,. . $63 00

SELF 0N AUDIO (2nd_ edition) $83.00

Add ress

Scientific American over the past 73 years - and

every field of science This new"Dr Shawn"edition is the
latest version - it's said to be even more user friendly
with much more information and data Runs with any
browser (on Win2000 or later). Recommended by the

National Science Teachers Association (USA)

Postcode

of copies now sold. Two incredible CDs
containing over 1 000 classic projects, sourced from

TAX lNVOlCE - SlLlC0N CHIP PUBLICATI0NS nsl ¿s oos zos ¡so

PLEASE PRINT
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Daytime Phone No (_)
Email sro 

@

Payment details:

f Cheque/Money Order enclosed 0B

Charge my credit card - f Visa Card f MasterCard

Signature Card expiry date

B00K TOTAL: $ .. ..... PLUS P&P: $ ORDER IOTAL$ 4U,,..
$95 00

stillFE
.ffiRE Nr

P&P lijiiilf
POST T0: Srt-rcor CHrp Publications, P0 Box 139, Gollaroy NSW, Australia2097.
0R GAtt (02) 9939 3295 & quote your cred¡t Gard details; or FAX T0 (02) 9939 2648

.ALL IITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY ALL PRICES INCLUDE GST

TELEPHONEo 1800 022 888 INTERNET¡ wwwjaycar.com.au



SEIF (lil AUDIfl
by Douglas Self
The very latest from the renowned audio design guru. A
collection of 35 classic magazine articles otfering a depend-
able methodology for designing audio power amplifiers in
a way that improves performance at every point without
significantly increasing cost. lncludes compressors/limiterrsignificantly increasing cost. lncludes compressors/limiters,
hybrid bipolar/FET amps, electronic switching and more.
474 pages in paperback. , 

-Practical Variable Speed Drives and
Power Electlonics
by Malcolm Barnes. 1st Ed, Feb 2003.
An essential reference for engineers and anyone who wishes
to design or use variable speed drives for ¡nduction motors.
As reviewed in SlL|CON CHIP September 2003. 288 pages.

Microcontroller Projects ¡n C for the
8051 by Dogan lbrahim. Published 2000.
Through graded proiects introduces the fundamentals of
microelectronics, the 8051 family, programming in C and
the use of a C compiler. Provides an interesting, enjoy-
able and easily mastered alternative to more theoretical

Covers all the analog electronics needed in a wide range of
higher education pr0grams: first degrees in electronic engi-
neering, experimental science course, MSc electronics and
electronics units for HNDs. Supported by numerous worked
examples and experimental exercises. 312 pages paperback.

ETECTRIC MOTORS AiID DRIVES
By Austin Hughes - Third edition 2006
Brand new edition 0f this amazingly popular book. lntended
for non-specialist users of electric motors and drives, filling
the gap between academic texts and general 'handbooks'.
Explores all of the widely-used modern types of motor and

rive including conventional & brushless DC, induction
m0t0rs, steppers, servos, synchronous and reluctance.

AUDIO POWER AMPTIFIER DESIGil
HAilDB00l( by Douglas Self 4th Edition 2006
Beduced in price lrom prcvious edilinn! Flom one 0f the
world's most respected audio authorities. New 4th edition is
more comprehensive than ever - now with new chapters on
Class D amplifiers and DC servos. Now even bigger- 465
pages in paperback. See the review in Septenher 2006

AUDIO ETEGTROI{ICS
By John Linsley Hood. Second edition '1999.

For anyone involved in designing, adapling and using analog
and digital audio equ¡pment. Covers tape recording, tuners
and receivers, preamplifiers, voltage amplifiers, audio power
amplifiers, compact disc technology & digital aud¡o, test &
measurement, loudspeaker cr0ssover systems, power sup-
plies and noise reduction systems. 375 pages in sott cover.

AilAtOG ETECTROIIIGS
By lan Hickman. 2nd edition 1999.

textbooks. 178 pages in paperback.

0p Amps for Everyone
Edited by Ron Mancini Published 2003
Compiled by Texas lnstruments, this is the closest thinq
to a "bible" on op amps. This is an engineer's reference
with lots of theory, plenty of maths and right up-to-
the-m¡nute with modern devices. Not cheap but
worth every cent. 478 pages, soft covers.

The latest guide to RF design for engineers, technicians, stu-
dents and enthusiasts. Covers key topics in RF: analog design
principles, transmission lines, couplers, transformers, ampli-

fiers, oscillators, modulation, transmitters and receivers,
propagation & antennas. 279 pages in paperback.

A]{AIOG TECHilIqUES WITH
DIGITAT IIITERFACII{G
by T H Wilmshurst- Published 2001.

Many of the circuits taken from lan Hickman's

articles. 294 pages in soft cover

Power Supply Gookbook
by Marty Brown. 2nd edition 2001.

An easyìo-follow, step-by-step text for a wide variety of
power supplies. All described in simple language. Anyone

with a basic knowledge of electronics can create a very com-
plicated power supply design. 265 pages in paperback.

lnteÍacing W¡th C by Howard Hutchinss
Revised by Mike James. 2nd edition 2001.
Anyone interested in ports, transducer interfacing, analog to dig-
¡tal c0nvers¡on, convolution, filters or digital/analog conversion
will benefit from reading this book. The principals precede the
applications to provide genuine understanding and encourage
further development. 302 pages in paperback.

PRACTICAT RF HAI{DBOOK
by lan Hickman NEW 4TH ED|T|ON 2006

290 pages in paperback.

DVD PTAYERS AI{D DRIVES
by K.F. lbrahim. Published 2003.
A guide to DVD technology and applications, with particular

focus on design issues and pitfalls, maintenance and repair.

ldeal for engineers, technicians, students of consumer
electronics and sales and installation staff. As reviewed in
Silicon Chip February 2004. 319 pages in paperback,

Essential reading for electronics designers and students
alike. lt will answer questions about core analog theory and
design principles as well as offering practical design ideas.

VIDEO SCRAMBLII{G & DESCRAMBTIilG
FOR SATEIIITE & CABTE TV
by Graf & Sheets -2nd Edition
Ever wondered how they scramble video on cable and sat-
ellite W? This book tells youl Encoding/decoding systems
(analog and digital systems), encryption, even schematics
and details of several encoder and decoder circuits for ex-
per¡mentation. For both the hobby¡st and the professional.

PIG ll{ PRAGTICE by D w smilh.
New 2nd Edition - published 2006
Based on popular short courses 0n the PlC, for
professionals, students and teachers. Can be used
at a variety of levels. An ideal introduction to the
world of microcontrollers.255 pages in paperback.

PIC MICROGOilTROTTER -
PERSO]IAt I]ITR(¡DUCTORY COURSE
By John Mofton NEW: 3rd edition 2005,
A unique and practical guide to getting up and running
with the PlC. lt assumes no knowledge of microcontrollers
- ideal introduct¡on for students, teachers, technicians
and electronics enthusiasts. Revised 3rd ediTion fOcuses

entirely on re-programmable flash PlCs such as 16F54,

1 6F84 1 2F508 and 1 2F675. 226 pages in paperback.

ffiffig*

384 pages, soft cover
siliconchip.com.au JANUAîY 2oo8
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Review: Denon DCD-7004E Compact Disk Player
Looking for a CD player with superlat¡ve peñormance? The Denon DCD-
700AE delivers the goods - by Leo Simpson

PICAXE VSM: The PICAXE Circuit Simulator!
Ever wondered whether your latest brilliant PICAXE project idea would
actually work? Now you can find out before you build it, with the new PICAXE
circuit simulator software - by Clive Seager

14 PIC-Controlled Swimming Pool Alarm
Reduce the possibility of a drowning in your swimming pool with this "smart"
Pool Alarm. lf someone falls in, a loud siren sounds - by John Clarke

32 Emergency 12V Lighting Gontroller

58

This easylo-build project automatically turns on 12V emergency lights within
a second or two of a mains power failure - by Jim Howe

Build The "Aussie-3"Valve AM Radio
So you thought valve technology was dead? lt is - but we have exhumed
enough of it to produce a unique 3-valve radio - by Keith Walters

The Minispot 455kHz Modulated Oscillator
Build this simple circuit and use ¡t to align the intermediate frequency (lF)
stages of any AM broadcast or shortwave radio - by Mauro Grassi

Water Tank Level Meter, Pt.3: The Base Station
Designed for use with up to 10 Water Tank Level Meters, this Base Station
lets you monitor water levels inside your home. Also included is an optÌon for
electric pump control - by John Clarke

72

80

89 lmproving The WaterTank Level Meter Pressure Sensor
Here's a few tips on improving the inlank set-up plus an improved method for
mounting the pressure sensor externally - by John Clarke

40 Circuit Notebook
(1) Nicad Cell Discharger; (2) CFL lnverter With Overload Protection; (3) Spa
Heater Control

Serviceman's Log
Tinker, tailor, espresso machine fixer - by the TV Serviceman

44

2 Publisher's Letter
4 Mailbag

57 Order Form

97 Ask Silicon Chip
100 Notes & Errata
101 Market Centre

Valve AM Radio - Page 58.

92 Vintage Radio
The simple Aristone Ml 4-valve mantel receiver - by Rodney Champness

Meter Base



PuilisneF's lctter
Electrical energy will cost
more in the future

So Australia has now ratified the Kyoto Protocol. This
is a largeÌy symbolic move but it is the start of many
developments on the energy scene. The Federal Gov-
ernment has also promised to set up a carbon trading
scheme by 2010 and following the Bali climate change
conference, AustraÌia will set greenhouse gas emis-
sions targets, after a report by Professor Ross Garnaut.
At this early stage, it looks as though the new Federal
Government is taking a conservative approach but they could well turn around
and set quite ambitious targets.

At the same time, the New South Wales government has just decided to sell
its electricity generating assets to private enterprise and Queensland will prob-
ably follow within a few years.

,\ll of these developments will inevitably mean that electricity and other
forms of energy will be more expensive in the future. Regardless of how you
view the prospect of rising energy prices, there will be some positive results.
For a start, carbon emissions trading means alÌ those carbon emissions will have
a price. So private enterprise owners of power stations will look very carefully
at their operations.

They are most unlikely to build any new coal-fired power stations; we at SucoN
CHtp have been advocating this for years. They may well decide to shut dor,rm
older less-efficient power stations too. In particular, Victoria's brown coal power
stations could well get the chop and quite soon. UltimateÌy, alÌ coal-fired power
stations will be phased out aìthough that will probably take 30 years or more,

All new thermal power stations will be gas-fired and are tikety to be much
more effrcient, particularly if co-generation is used, ie, waste heat from the gas
turbines is used to run steam-powered aÌternators. In the longer term, we may
also have nuclear power stations. Interestingly, if most of the electricity generated
in the future comes from gas-fired stations, that will probabÌy mean the end of
"off-peak" power rates as we now know them. This is because, unlike coal-fired
power stations, gas-flred power stations can be brought on line quickly arrd so
there is Ìess need to provide "spinning reserve" - which is why we presentìy
have such cheap "off-peak" rates.

With the ÌikeÌy end of "off-peak" rates and generally higher charges for elec-
tricity, there will probably be a major move into solar hot water for all homes
and apartment blocks. And so it will go. You will be less likely to use electric
radiators in the future. Instead, home heating will be by gas or reverse-cycle air
conditioning, We will also insulate our homes much better in the future.

We will probably see a lot more wind fa¡ms and solar thermal power stations
too. And what about geothermal energy? This shows enormous potential but
at the moment, it is just that: potential. If we are going to get any geothermal
energy within the next decade, the companies concerned wilÌ need to make
huge investments. If they succeed, Australia's greenhouse gas emissions due to
electricity generation could be greatly reduced.

That will leave transportation, industry, agriculture and mining as the big
greenhouse gas emitters. And while much of Australia's industries may well be
able to makebig reductions in emissions in the future. obtaining majoi cuts for
transportation, agriculture and mining is likely to be far more difficult. EÌectric
cÉrs are bound to become commonplace (in spite of the doubters!) but even
widespread use will not make a great difference to the total emissions from the
whole of tralsportation.

All up, we regard theses developments as positive. There will be enormous
investment in energy resources ald power generation and at the same time, we
will inevitably become more conservation minded - that can only be good.

Leo Simpson

Do You Eat, Breathe and Sleep TECHNOLOGY?
for full-time and part-time positions all over Australia & New Zealand

Jaycar Electron¡cs is a rapidly growing, Australian
owned, international retailer wilh more than 39 stores in
Austral¡a and New Zealand. 0ur aggressive expansion
programme has resulted in the need lor dedicated
individuals ro loin our team to assist us ¡n achieving our
goals.

We pride ourselves on lhe lechn¡cal knowledge of our
staff. Do you think that the lollow¡ng statements describe
you? Please put a t¡ck in the boxes lhat d0:

tr Knowledge of electronics, part¡cularly at conponent level
tr Assemble pro¡ects or k¡ts you6ellfor car, computer, audio, etc.
tr Have enpathy with olhers who have the same interest as you.
E May have worked in some retail already (not 0bl¡gatory).
E Have energV, enthus¡asm and a personsl¡ty that enioys

helping people.

Why not do something you love and get paid for it? Please
write or ema¡l us w¡th you¡ details, along with your C.V
and any qualifications you may have. We pay a
competitive salary, sales commissions and have great
benefits like a liberal slatf purchase policy.

Send to:
Reta¡l 0perations Manager - Jaycar Electronics Pty [Îd
P0. Box 6424 Silverwater NSW 1811

Email: iobs@iaycarcom.au

Jaycar Electronics is an equal opportunity employer and
actively promotes statf lrom with¡n lhe organisati0n.

tr Appreciates an opp0rtunity for f uture advancement
tr Have an eye for deta¡|.

Jdgtrar
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-Recommended 

and maximum price only,

RFMA RF Modules Australia
Low Power Wireless Con

BtMl -151 .300-10
VHF FM Transceiver

Power: 100mW
Data rate 1Okbps

Also: 151.275 & 151.ôMHz

Applications:
Rural

Utilities

lndustrial

Commercial

Government

Meter Reading

B¡M2A-433-64

33mmx23mmx4mm

RADIOMETRIX: Low Power, Licence Exempt Radio Modules
RF Modules Australia, P.O. Box 1957 Launceston, TAS., 7250,

Ph : 03-6331-6789. Email : sales@fmodules.com.au. Web: rfmodules.com,au

20 year s expenence!

HI.FI SPEAKER REPAIRS
YOUN EXPENI SPEAKEN ßEPAIß SPfT'Á¿ISIS

Specialising in UK US and Danish brands.

Speakerbits areyourvintage, rare and collectable speaker

repair experts. Foam surrounds, voice coils, complete

recone kts and more. 0riginal 0ElVl partsfor Scan-Spea(

Dynaudio,Tannoy, JBI ElectroVoice and ofrers!

tel: 03 9647 7000 www.speakerbits.com

Universal serial device seueß alllw ylur
¡ndustilal ser¡al devices to be monitored

ording syslem
aulomation

conhol

trrw¡ü¡ltd

TRUSYIS
Îc',:448?fø,.2ä2 Fæ lB 5264 1275

EmalE sa¡es@tn¡sts.cûll.dr
1t.Printed Gircuit Board Manufacture

48-Hour service * Higþ quality * Low prices
T\
ÑN
I o INSTA

4 5491

WANTED

CUSTOMERS: Truscotts Electronic
World - large range of semiconductors
and passive components for industry,
hobbyist and amateur projects includ-
ing Drew Diamond.2TThe Mall, South
Croydon, Melbourne. (03) 9723 3860.
electron¡cworld @optusnet.com.au

WANTED: EARLY HlFls, AMPLIFIERS,

www. s i I ¡co n ch i p, co m. au

DOilNt0At) OIJR ()tt'At0c aT
www. i inet. net. au/-wof c0m
WORTDWIDE ETEGIROIIIG COMPOilEIITS

P0 Box 631, Hillarys, WA 6923
Ph: (08) 9307 7305 Far (08) 9307 7309

Email: worcom@iinet.net.au

Speakers, Turntables, Valves, Books,
Quad, Leak, Pye, Lowther, Ortofon,
SME, Western Electric, Altec, Marantz,
Mclntosh, Tannoy, Goodmans, Whar-
fedale, radio and wireless. Collector/
Hobbyist will pay cash. (07) 5471 1062.
johnmurt @ highprofile.com.au
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ELNEC IC PROGRAMMERS
High quality
Realistic prices
Free software updates .s
Large range of adaptors
Windows 95/98/Me/NT l2klxP

CLEVERSCOPE
USB OSCILLOSCOPES

2 x 1O0MSa/s 1Obit inputs + trigger
100MHz bandwidth
8 x digital inputs i

4M samples/input
Sig-gen + spectrum analyser
Windows 98iMe/NT/2klXP

IMAGECRAFT C COMPILERS
ANSI C compilers, Windows IDE

AVR, TMS43O, ARMT/ARMg
68HC08, 68HC11, 68HC12

GRANTRONICS PTY LTD
www. gra ntron ics. com.au

llo ïou [eue wirulcss
Ielelinl has wiruless $olution$!

lf you want the right 'wireless' ingredients for a
successful project recipe, THINK Telelink! Don't
want to be confused by wireless gobbledegook
and confusing buzz words? TALK l0 Telelink!

We will give you honest advice so that you
can make the right purchase decision for

your 0ElVì low power wireless requirements.
Browse our website for more information about
our products lf you have any questions speak
with a Telelink Communications representative

,telel¡nN.Gom.au
ÈrrllJillSlrl¡l-læl@H¡lhL .¡t

rr Hil fln fiil ¡ll¡ ¡r ¡l2l lt¡ ¡¡l

VIDEO.AUDIO.PG
distribution amps - splitters

digital standards converters - tbc's
switchers - cables - adaptors
genlockers - scan converters
bulk vga cable - wallplates

DVS5C & DVSSs
High Performance
V¡deo / S-V¡deo
and Audio Splltters

Come to the

speci al i sts " '

Ouesl E¡ectroni6' Pty Limiled abn 83 003 501 282 t./a Oueslronix

Products, Specials & Pricelist al www.queslr0nix.c0m.au
la)< (02\ 4341 2795

em a I t : quesaav @queslro n ¡x. com. a u

ij lr' iltll:
BNHo

o Morc fiequent updates - every 2.5 seconds!
More alam settings - over 70 parameters!

More highs, lows and graphs - over 80 in all!

With the Vanlage Pro2 Weather Slation
you get incredibly detailed information on:

Wind - direction and strength
Bainfall - current, recent patterns etc.

Temperalure - current, wind chill, etc.

Barometric pressure - current and trends
Humidity & dewpoinl - current and 24 hrs

And your own local forecasl. You'll be

m0re accurate than the weather bureau!

Available in wired or wireless models
(wireless transmission up to 300m!)

ECOIlIr^ã.|ICH
lln¡t 5, ll Southforl lue llilsyth, U¡c 3l3t

Iel: f03l 9t8l r0f0 fax l03l st6l 1050
www.dau¡s¡n$truments.com.au

www. dontronics.com has 300 selected
hardware and software products avail-
ablefrom over 40 world wide manufaclur-
ers, and authors,

Olimex Development Boards & Tools:
ARM, AVR, MAXQ, MSP430 and PlC.

Atmel Programmers And Compilers:
STK500, Codevision C, Bascom AVR,
FED AVIDICY Pro, MikroElektronika Basic
and Pascal, Flash File support, and boot
loaders.

PlCmicro Programmers And Compilers:
microEngineering Labs USB programmers,
adapters, and Basic Compilers, DIY (Kit-

srus) USB programmers, MikroElektronika
Basic, Pascal, DSpic Pascal Compilers,
CCS C, FED C, Hi-Tech C, MikroElektronika
C, disassembler and hex tools.

CAN: Lawicell CANUSB, CAN232

FTDI: USB Family of lC 's. FT232RL,
FT2452RL, also BL and others.

4DSystems LCD/Graphics: Add VGA
monitor, oTOLED LCDtoyourmicro. Simple
Serial l/F.

Heaps And Heaps Of USB Products:
TTL, RS-232, RS-485, modules, cables,
analyzers, CRO's.

Popular Easysync USB To RS-232
Cable: Works when the others fail. Only
one recommended by CBUS. Money back
guarantee.

Don

MSt20
fhe world's lowesl cosl conlroller

with inbuih operelor inlerface

c12 digitall/O
â t:-^ T 

^ñ 
!¡ 2 line LCD

e 5 push buttons
o Expandable
o Easy to Program s164

Developer's Kit S 197 includes programing cable & softwâre

Made in Australia - used world-wide
at-sc.com

Gfrcuft&Eæmtffiffi
Do you haue a good circuil idea? lf so, skelclr il out, write a brief description of its
operalion & send it to us. Provided your idea is wsr*able & original, we'll publish il in
Circuit Noteboot & you'll make some money. lVe pay üp to $100 for a good cireuit idea
or you could win some tesl gear.

Silieon Ghip Publications, P0 Box 139, Gollaroy, flSW 2097.

SucoN Cutp www. s i I iconch i p. com. au Bitscope Designs
Ph:

Fox www. bits coPe. com(o2) 9436 2955
(o2) 9436 3764

Inventing the future requ¡res a lot of test gear.'.

...or a BitScope

BS100U Mixed Signal Storage Scope & Analyzer
lnnovations in modern electronics engineering are leading the new wave of
inventions that promise clean and energy efficient technologies that will

change the way we live.

It's a sophisticated world mixing digital logic, complex analog signals and

high speed events. To make sense of it all you need to see exactly what's
going on in real{ime.

BS100U combines analog and digital capture and analysis in one cost
effective test and measurement package to give you the tools you need to
navigate this exciting new frontier.

Opto-isolated USB 2.0 l2VDC with low power modesStandard 1lttV20pF BNC inputs Smart POD Connector

BitScope DSO Software for Windows and
BS'100U includes BitScope DSO the fast and
intuitive multichannel test and measurement
software for your PC or notebook.

Capture deep buffer one-shots, display waveforms
and spectra real-time or capture mixed signal data
to disk. Comprehensive integration means you can
view analog and logic signals in many different
ways all at the click of a button.

The software may also be used stand-alone to
share data with colleagues, students or customers.

Waveforms may be exported as portable image
fiìes or live captures replayed on another PC as if a
BS100U was locally connected.
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Electric cars
are not viable [L)

To comment on the Publisher's
Letter in the December 2OO7 issue, an
electric car will only do short-range
commuting. If you own an electric car
you have to own another car that'll do
all the other things. And pay another
lot of registration and insurance and
depreciation.

It's simpler and a lot cheaper to
do a dual-fuel conversion on the car
you've got. LPG has long range and
is becoming readily available eve-
rywhere. Natural gas only has short
range and isn't available generallybut
is delivered to most homes at cents per
petrol-litre-equivalent and all it takes
is a compressor at home to refill your
car each night.

In a country where only a limited
amount of electric power comes fiom
anything but coal and natural gas,
it's just as climate-friendly to buy a
cheap second-hand car and convert it
to natural gas ald just use it around
town than to convert it to electric

Elechic cars
are here now

I enjoyed Peter Seligman's articles
on reducing greenhouse emissions,
There were, however, a couple of
points I feel were not up-to-date in
the third article.

The first point is regarding the
range, convenience and perform-
ance of electric cars, compared to
conventional cars, being way off in
the future. This is clearly not true.
One prominent example is the Tesla
Roadster which can be seen at htt¡l://
www.teslemotors.com,/

The roadster has acceleration
from zero to 100km/h in less than
four seconds and a top speed ofover
200kmih. It has a range of 390km
per charge and is able to put more
than 807o of the energy it consumes

power and have to cart around heavy
expensive batteries and replace them
every few years,

Gordon Drennan,
Burton, SA.

Electric cars
are not viable (2)

Straight electric cars for most Aus-
tralian people are just fairy floss! The
standard petrol engine does not just
generate power for motion but also
generates power for air-conditioning
and electric power for all manner of
devices such as ABS (and other com-
puting/servo systems), wipers, pumps,
fans, stereo systems and lighting.
Headlights alone can consume many
tens of amps of current!

Hybrids of some sortmaybe aviable
alternative for city travel but come on,
let's get serious; a family trip between
Sydney and Brisbale in an all-electric
car is just a pipe dream with current
technology,

I am not sure about the efficiency
of using electricity to create motive

to use in moving the car down tLe
road.

At a cost of $US9B,000 it is not
cheap. But although not withi¡ the
price range of an everyday car, the
point is that the technology has
come a long way in recent years.
Obviously with mass production,
the cost would be far lower.

Other examples of DIY electric
cars which beat pebol cars in both
performance and ecònomy can be
seen at:
http:/ tr'ww.evconvert,co ml ev e I
electric-carmotors and
http :/ 

^¡ww. 
evconvert.com

Most consist of converted petrol
cars. There are quite a large number
of people in the USA doing this.

Greg Macmillan,
Christuas Hills, Vic.

power and any assessment should
include losses from generating power
at the power stations ald transmis-
sion right through to effrciency of the
electric motors and any regenerative
braking, etc, A comparison with pet-
rol, diesel and hybrid vehicles would
be interesting but would also have
to include complete end-of-life and
recycling comparisons for equivalent
mileage/time.

A similar study by a consortium of
US manufacturers found that a diesel
4\MD is both environmentally and eco-
nomically less damaging than hybrids,
mainlybecause the average 4WD stays
registered for approximately 20 years
and travels around Z00,o00km which
is an equivalent lifespan to about 3.5
hybrids!

If you really want to feel good
about the environment, then instead
of spending $50,000 on a fancy new
hybrid status symbol, buy a small
diesel instead and donate the differ-
ence to your nearest university doing
research into solar cells.

Prof. fon jenkins,
Bogangar, NSW.

Comment: we believe that electric cars
will be viable. They may not ever be
capable of making a non-stop journey
from Sydney to Brisbane but a good
many petrol vehicles cannot do the
trip on a single tank either.

Not enough lithium
for electric cars

I like the idea of electric cars, how-
ever there is a fundamental problem
that you did not mention in your Pub-
lisher's Letter. There are simply not
enough metals such as lithium for a
world-scale rolÌ-out of electric cars.

There have been a number of studies
on this, including I think, one by the
University of W,\. If it was possible to
make rechargeable batteries as good as
lithium fïom more common metals,
such as zinc, then this may be feasible
but this seems to be a long way off.

FOR SALE

LEDs! | NOW HAVE good stocks of
Nichia superbright oval LEDs, as well
as smm Agilent (HP) LEDs. These
are fantastic, bright brand-name qual-
ity LEDs at Chinese LED prices! Also

Osram surface mount range and other
NOS standard and superbright brand
name LEDS from just a few cents each.
Also Cree X-Lamps, 5 and 10 watt power
LEDs, LED drivers, kits and all sorts of
other stuff. www.ledsales.com.au

RCS RADIO/DESIGN is at 41 Arlewis

St, Chester Hil 2162, NSW Australia
and has all the published PC boards
from SC, EA, ETl, HE, AEM & others. Ph
(02) 9738 0330. sales @ rcsrad¡o.com.
au, www.rcsrad¡o.com.au

PCBs MADE, ONE OR MANY. Any
format, hobbyists welcome. Sesame
Electronics Phone (02) 9593 1025.
sesame@sesame.com.au
www.sesame.com.au

MicroByte Electronics: PIC Micros
- Development Board - Development
tools & Components. Phone: (03) 9378
4288. info@ microbyte.com.au ;

microbyte.com.au

KIT ASSEMBLY

KEITH RIPPON KIT ASSEMBLY &
REPAIR:
" Australia & New Zealand
* Small production runs.
Phone Keith 0409 662794.
keith.rippon @ gmail.com
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FREE NEÌ.ANlENNAS

¡ Ceiling Antennas
o Low-loss 50Q cable
. Connectors
o Pigtails
. Access Points
. Masts
o Amplifiers
. Power-over-Ethernet
. External Enclosures
¡ Everything you need forWiFi!

{081 6262 Slll (int +618 62ô2 1xß)
l08l9ll9 32tE fint$18

lssuæGffimgD p

Keep your copies safe with
these handy binders
Available Aust. only. Price: $413.95 plus 57
p&p per order (includes GST). Just fill in and
mail the handy order form in this issue; or
Íax(O2l 9939 2648; or call (02) 9939 3295 and
quote your credit card number. I

Buy five and get them postage free!

-

Stuco¡rt Cntp siliconchip.com.au www. s i I i co n c h i p. com. au



@omoWMryæ@ffi
I have a question regarding the

Fridge/Freezer Temperature Con-
troller in the ]une 2005 issue. I
have built the kit and find that the
unit is permanently on. I've dou-
ble-checked the construction (I bet
everyone says that) and can't find
anything wrong.

What I am getting is B.9V at pin
3 of the comparator chip and if I
measure the resistance of the LM335
over a range of 2-20"C it only varies
from 35,7kQ to around 36.5kQ. I'm
guessing that this small change isn't
enough to give a 2-3Y drop across
pin 3; in fact, the voltage stays at
8.9V. If I remove the LM335 and
replace it with say a 2.2kQ resistor,
the LED goes out.

My question is where could my
circuit be wrong or is there some
instruction missing and should I

be adding some extra resistance
to the LM335 part of the circuit to
help with the voÌtage drop? (J. P.,

via email).
o Ifyou are getting avoltage of A.gV
more or less permanently on pin 3

of IC1, this suggests that the con-
nections to your temperature sensor
are either open-circuit or perhaps
reversed.

Measuring the resistance of the
LM335 is not meaningful because
it's very non-Ìinear. In fact it behaves
very much like a zener diode, whose
reverse breakdown voltage varies
in direct proportion to the absolute
temperature in Kelvin. And at any
particular temperature the dynamic
resistance is very low, so that the
voltage drop hardly changes over a
fairly wide range in cunent (100p,\
to say 5mA).

ffi&ffi
PIC-Based Water Tank Level Me-
ter, Nov-Dec 2OO7; we no longer
recommend mounting the pres-
sure sensor on the PC board and
using the "tube in tank" method
for water level sensing. Instead,
the sensor should be mounted in-
side the tank as described on page
B6 of the December 2007 issue.

Alternatively, the sensor can be
located in a separate box outside
the tank and its input connected
directly to the outlet at the base of
the tank. The addendum on pB9-91
of the January 2008 issue has the
details for this method.

Can you please clarify that question?
(P. S., via email).
o To answer your last question first,
the CD-ROM Playback Adaptor will
not play MP3 CDs (ie, CDs with MP3
files on them). This is because there is
no hardware (or software) to decode
MP3 files either on the drive or on the
board. You will only be able to piay
audio CDs (native CD audio tracks).

Second, it is most probable that the
ability to queue songs can be incorpo-
rated into the source code. You would
need to select a track number and then
press a "queue" button. This would
load the TOC (table of contents) and
from that select the starting address of
the relevant track. It is then a matter

of initiating playback of the track and
then "pausing" it as soon as it starts.

BasicaÌly, the track would be in the
play mode but "paused" until another
button is pressed to allow the audio to
be played from the paused state.

Regrettably though, we are not in
a position to modify the software for
this purpose.

Circuit for measuring
iniector duty cycle

I wonder if it would be simple to
design a circuit which would give an
indication of the duty cycle of fuel
injectors? While not giving complete
info, it could be of help in refining

one's driving technique as related to
fuel economy (,t. 9., Mackay, QÌd).
o We published a fuel injector moni-
tor in the August 1995 issue. This
gave a direct reading of the injector
duty cycle.

Varicap for GPS
Frequency Reference

Can you please advise where I can
obtain the 88119 varicap diode or
equivalent for the GPS Frequency
Reference (Srr,tcoN CHp, March, Âpril
& May 2OO7)? (f, L., via email).
o It looks as if the 88119 is no longer
available, even from surplus suppliers
like Oatley Electronics.

We suggest using a readily avaiiable
12V IW zener diode like the 1,N4742
or you can chase up and substitute
an SMD varicap diode like TlneBB2O2
(Philips, etc) or the ZMV933 (Zetex),
The latter devices are very small and
wiÌl be a bit tricky to use. sc

DVD players need
the digital connection

I am an audio design engineer
specialising in low noise electro-
physiology amplifiers used to monit-
or picoamp currents in human cells,
so I am aware of hum and RF emis-
sion problems.

I was amazed at the poor hum and
RF radiation you saw in Tevion DVD
players, so I decided to check my
own 950 Onix brand. I purchased
this about a yeil ago because my
"high quality" Philips player would
not play home-recorded DVD or
MP3 disks.

I have the Onix optically connect-
ed to a Yamaha RXV640 6.1 channel
amplifier with lamo speakers and
subwoofer so if hum was a problem
I would easily detect it. Optical con-
nection is great as ground loops are
eliminated.

With an MP3 disk inserted into
tlle player and paused, I turned the
volume up to maximum. I could not
hear any hum out ofthe speakers or
sub woofer. A small amount of hiss
could be heard but was considered
acceptable.

A radio in close vicinity to either
amplifier or DVD player revealed
minimal interference on AM or FM.
I then turned on my LG 50-inch
Plasma TV and all hell broke loose
with RF emissions from the TV. It
was really bad on AM but reasonable
on FM. I had to move the radio about
10 metres away from the TV before
noise in the radio was acceptable.
Personally I would have considered
this level ofradiation excessive.

I cannot find any reference to CE
compliance on the LG's rear panel
or in the manual but I assume it has
a CE compliance certificate so RF
radiation is within spec.

I also made some measurements

On another subject, your advice to
T.U, on potting compound (December
2oO7 , page 107) is possibly one of the
worst pieces of advice you have ever
given. Given the sticky viscous nature
of neutral-cure sealant it would be very
difficult to get a good result.

Specialist fibreglass shops have
available a wide range of potting
compounds, including silicone ones,

on my system to compare optical
digital and analog outputs on DVD
using the headphone to monitor
signals with a scope. I connected the
analog audio to the CD input of the
amplifier and the digital input to the
DVD input, so it was easy to switch
between the two soutces.

The volume controlwas advanced
so that the playing peaks of typical
music were just clipped (1BV p-p).
I then put the DVD into pause and
measured the noise fromboth sourc-
es. The difference was staggering!

For the digital link, the scope
measured 3mV p-p of noise. I could
not see any hum in the ploi. Lis-
tening to the noise revealed only
a quiet background hiss. For the
analog input, the noise was four
times higher than the optical noise
at 12mV p-p and had some mains
harmonics. There also appears to be
a high 25oHz component.

Listening to the analog sound was
definitely noisier. I could not hear
any fundamental 50Hz hum but the
25OHz component can definitely be
heard.

Ithinkthis is agraphic demonstra-
tion for using digital against analog
signals, The DVD also has a coÉì.x

digital output but I did not try that.
I suspect it will be OK.

I am surprised that the Tevion
was radiating so much RF as all
equipment sold in Australia should
have a CE compliance certiflcate
which restricts RF radiation to low
levels. Maybe you should try opti-
cal connection to remove hum and
possibly ground the case of the DVD
to remove any RF.

Peter Kay,
Dromana, Vic.

Comment: optical is certainly the
way to go if your amplifier has the
right connection.

and should be able to advise T.U. on
the most suitable one for his particular
application,

Graham Shepherd,
via email.

Comment: thanks for the comment
about potting compound. However,
your rcmarks about Lithium and re-
chargeable batteries are wrong. We
expect electric cars to become com-

Atmel's AUR, from
JED in Australia

JED has designed a range of
single board Gomputers and
modules as a way of using the
AUR without SMï board design

The AVR570 module (above) is a way of
using an ATmega128 CPU on a user base
board without having to lay out the intricate,
surface-mounted surrounds of the CPU, and
then having to manufacture your board on
an SMT robot line lnstead you simply layout
a square for four 0.1" spaced socket strips
and plug in our pre{ested module. The
module has the crystal, resetter, AVR-lSP
programming header (and an optionalJTAG
ICE pad), as well as programming signal
switching. Fora little extra, we load a DS1305
RTC, crystal and Li battery underneath,
which uses SPI and port G.
See JED's www site for a datasheet.

AVR573 Single Board Computer

This board uses the AVR570 module and
adds 20 An./Dig. inputs, 12 FET outputs, LCD/
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg
etc. See www.jedmicro.com.au/avr.htm

$330 PC-PR0M Programmer
This programmer plugs into a PC printer
port and reads, writes and edits any 28 or
32-pin PROM. Comes with plug-pack, cable
and software.

Also available is a multi-PROM UV eraser
with timer, and a32132 PLCC converter,

JED Microprocessors Pty Ltd
173 Boronia Rd, Bolonia, Victoria, 3155

Ph. 03 9762 3588, Fax 03 9762 5499

www.iedmiüo.com.au

SlLlcoN CxtR magazine regularly describes pro¡ects which employ a mains power supply or produce high voltage.
All such projects should be considered dangerous or even lethal if not used safely.

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles.
When working on these projects use extreme care to ensure that you do not accidentally come into contact with
mains AC voltages or high voltage DC. lf you are not confident about working with projects employing mains voltages
or other high voltages, you are advised not to attempt work on them. Silicon Chip Pubtications Pty Ltd disclaims
any liability for damages shoufd anyone be kitled or injured while working on a project or circuit described in any
issue of StLtcoN Cnn magazine. Dev¡ces or circuits described in SrLtcoN Cnn may be covered by patents. SrLlcoN
Cxtp disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip-
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant
government regulations and by-laws.

Advertisers are warned that they are responsible for the content of all advertisements and that they must con-
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are
applicable.
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Mailbag: continued
I read the article on the ATAPI

drive controller unit (SntcoN Cnr,
November 2007J but although it talks
about controlling a hard drive with
a microcontroller, I haven't as yet
worked out whether a hard drive
can be used in place of a CD-ROM
drive.

Is it possible to use this controller
board to run a hard disk? I want to
make a unit that will start playing a
sequence of songs indefinitely until
the controller receives an input to
tell it to stop.

Secondly, I see it uses a 16x2
LCD display. This is a very common
display, yet despite my searching, I
cannot find a plastic bezellwindow
which would enable the mounting
of one of these displays into a panel
on a cabinet.

Can you suggest a source? I have
tried many companies in the USA,
as well as sellers on Ebay and the

like. No one seems to make a bezel
for this size of display which is really
bizarre for such a popular item. (S.
W., Auckland, NZ).
o Since the physical interface that
CD-ROM drives use is the same as for
ATA hard drives, the same hardware
can be used to control a hard drive.
The only problem is that the inter-
face will be relatively slow, since it
uses only PIO, In fact, the speed of
data tra¡sfers that can be achieved
with this CD-ROM Playback Adaptor
(when used with a hard drive) will
be of the order of 25kB 'per second
or worse, which is very slow

To achieve higher datarates, DMA
transfers are used in PCs. This adap-
tor does not have the relevant hard-
ware needed to implement a DMA
mode ATA interface. So, if you wish
to use ahard drive with this adaptor,
be prepared for low speeds.

Another problem is that the mi-

crocontroller used has very limited
RAM. However, if you still wish to
use a hard drive witl this project it is
possible but the firmware will need
to be modified. The current firmware
is written only for ,\TÄPI devices,
not hard drives, although a lot of
the low level interface is identical
in both cases.

Note, however, that while this
project is useful for experimenting
with hard drives, it is not really
intended to access hard drives at
the speeds necessary for streaming
audio.

We do not know of any bezels for
a standard 16x2 LCD module. The
only ones we know of are for colour
LCD screens. However, almost all
LCD modules will have mounting
holes for screws which, if you make
an accurate enough cut in your case,
can be used to mount the LCD so that
it is flush with the lid of the case.

monplace, whatever type of recharge-
able battery becomes the norm.

Sputnik lasted six months
With reference to the letter by Gra-

ham Harvey in the November 2007
issue, regarding the 50th anniversary
of Sputnik I, the satellite actually spent
six months in orbit, not three weeks.
Because the batteries which powered
the on-board radio transmitter were
not recharged by solar cells fas they
would be now), the batteries went flat
after 22 days,

Taking just 96 minutes to circle

the earth, Sputnik I travelled some
60 million kilometres before burning
up in the atmosphere upon re-entry.
The only artefact which remains fiom
that project is a tab which was pulled
out of a receptacle on Sputnik just
prior to launch, to power up the radio
tralsmitter.

Peter van Schaik,
Tenterfield, NSW.

Low-tech water tank
level meter

I have followed your articles on
water tank level devices with great in-

terest. My or,rm system uses a weighted
marine float, two pulleys, a length of
flshing line and a 100g fishing sinker.
Total cost: about $10.00.

Wow! No electronics and a carbon-
neutral footprint,

Peter Lord,
Camberwell, Vic.

Comment: Ah, but can you read the
tank level from inside your house?

Caustic soda is available
in supermarkets

I was reading your article on the UV
Light Box (SnIcoN CHtp, November

Oscar déjà vu
It was with some particular in-

terest and a feeling of ae;a vu that
I read your article on the Noughts
& Crosses machine project in the
October issue of tìe magazine. Some
years ago I was involved with the
restoration of a similar machine in
Melbourne.

I am a member of the Victorian
Telecommunications Museum and
in the process of becoming estab-
lished, we formed a rapport with
Museum Victoria. Since many of
our members are former TelstraiTel-
ecom/PMG technicians, it was sug-
gested that we might be able to assist
the museum with the restoration of
some of their old displays. Signifi-
cant in ihe list was their Noughts &
Crosses machine.

This machine had been built in
the early 1960s for the then Museum

of Applied Sciênces by a Mr Roy
Hartkopf, an engineer in the then
PMG's Department. Many Melbour-
nians would have remembered pit-
ting their wits against the machine
in the Science Museum until it fell
into disrepair in the 1980s. It then
went into storage until the prospect
of its restoration was raised.

An inspection revealed that it was
based on uniselectors and relays,
as used in the older telephone ex-
changes that I had cut my teeth on.
Its condition was not too good. How-
ever, witl such a significant heritage,
it was a challenge too good to miss
ald in due course it was delivered
to the workshop of our museum in
Hawthorn.

Countless hours were put into
replacing uniselector banks, relay
contacts and wiring, re-adjusting
relays and generaÌly upgrading the

electrical safety and operation of the
machine. Paramount in the criteria
of the undertaking was that the origi-
nal appearance of the machine had
to be retained, both externally and
the mechanics as visible through its
glass front panel.

After 11 months and about 300
hours work, the machine was ready
to go again. In late 2003 it was
placed into service in its own little
alcove at Scienceworks Museum in
Spotswood. Since that time, it has
played over 100,000 games and is
still going strong.

Its logical sequence ofoperation is
similar to the one that Brian Healy
built back in the 1960s, except that
this one does allowthe playerto win
- occasionally.

Bob Muir, Vice President,
Victorian Telecommunications
Museum.

and a higher voltage at higher engine
loads) for the "MAP in" connection.

The 3.9V threshold may need to
be altered, You can do this by using
a SkQ trimpot in place of the 3,9kQ
resistor at pin 5 of IC1b. Wire one side
of the trimpot to the ground track and
the wiper to pin 5. ,{djust the trimpot
to the voltage you wish to clamp at
when in boost, to prevent the fuel-cut
action.

Two-way active
crossover wanted

I pÌay in a band and also manage
all the PA gear. I have made two 1.5-
metre tall linear arrays, that go down
to about LOOHz, which I use for vocals
and instruments; they perform much
better than I expected. The problem is
the bass end.

I have been looking for a 2-way
crossover that has a crossover fre-
quency of 100H2. The obvious choice
would be a subwoofer controller but
it doesn't have a high-pass filter at
'LOOHz to feed the linear array. The
next choice would be a 3-way active
crossover but that has a midrange and
tweeter output and I already have the
crossover in the box and I don't want
to buy six amplifiers at $250 each.

siliconchip.com.au

So do you have a simple 2-way ac-
tive crossover with a 100H2 crossover
point? (S. P., Perth, W,\).
o The simplest approach would be
to modifli our 3-Way Active Crossover
(Stt Ico¡¡ Cutp,lartuary 2003) to provide
2-way operation, In effect, you would
just omit the parts for the central pass-
band section and make sure that the
high-pass and low-pass sections had
the same corner frequency.

Using the CD-ROM
adaptor in a studio

I refer to your Playback Adaptor
for CD-ROM Drives. I would lil(e to
use these in a broadcast studio situ-
ation and for that reason require that
the software for the adapter do the
following:
(1) Queue to start of selected track so
that when play is invoked (START),
there is no delay in the drive deliver-
ing audio from that track,
(2) Play the selected track and only
that track - ie, the drive wilÌ stop at
the end of the selected track and will
not run into the following track.

If the experience of the community
FM radio station where I work is any
indication, these modifications to your
existing project (or perhaps a special

model) would be very well received. A
commercially produced dual CD drive
unit at presentruns to about $1500 and
our station just can't afford that.

If you could modify the software to
meet tlese requirements, I'm sure that
many other community-based radio
stations would build one (or two).
The only other proviso would be that
the audio quality is up to broadcast
standards.

Your article doesn't say whether the
CD-ROM drives will acceptMP3 CDs.

AI]DIO MODUITIS
broadcast quality

Manufactured in Australia

Haúuch Electlonics pty u¿
9/40 Leighton Pl. HORNSBY 2077

Ph (02) 9476-5854 Fx (02) 9476-3231
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ComBoffi@ffihGæAffiAmpffi
I have purchased the CIass-A

Stereo Amplifier kit from Altronics.
My questions relate to components.
I have decided to purchase compo-
nents to replace those provided with
the kit, in particular the capacitors
and resistors.

I have purchased Nichicon KZ
and ES parts. These parts are larger
and their lead spacing and diameter
are different. I could enlarge the PC
board holes and bend their leads to
make them fit. Please comment on
the possible impact on performance
from the proposed change (longer
signal path, larger components).

I am researching very low noise
resistors. The Vishay Dale RM55
and RM60D (CMFI are potential
parts. Again my concern is that
they are larger components. Please
comment,

The capacitors supplied have a
temperature rating of B5'C. The
photos of your amplifier show Ruby-
con 105"C components. Should Ibe
looking at using these (Rubyc on ZA
& ZL parts) instead?

I get the impression that StrI-
CoN CHIP does not believe in the
"sound of a component" however
given comment that appeats on the

Internet, maybe some components
perform better tha¡ others? Given
the cost ald work in assembling the
kit, I want the best performance. (P.

8., Dee Why, NSW),
o You are right - we do not believe
in component "sounds" unless of
course, they are of abysmally poor
quality. Virtually all the comment on
the internet about component sound
quafity is made by the ratbag fringe
elementwho have no way of check-
ing the effect on performance of any
of their component changes.

There is nothing to be gained by
substituting capacitors or resistors.
There willbe no improvementin the
virtually unmeasurable distortion or
the residual noise

We would strongly recommend
that you build the amplifier with
the supplied components in the kit.
Do not make ariy alterations until
you have had the amplifier fully
operational.

Then we suggest that you run
the amplifier for at least a couple of
weeks - the performance is quite su-
perb. OnIy then, if you really must,
make a few component changes to
see if there is any audible effect
- there won't be.

on and drive the relay, So press switch
51 and check that the relay switches
on, as indicated by an audible click
and LED1 lighting.

If this does not happen, then the re-
lay wiring may be incorrect. It should
have the 12Y rcIay coil wired between
the collector of Q1 and the +12V sup-
ply at the input to REG1. The contacts
are wired with the normally-open (NOJ

contact to the LM317 output and the
common to the battery pack.

Adjust VR1 so l-he maximum base
voltage is available at Q1 when 51 is
pressed. Transistor Q1 should hold the
relay closed. When the current falls to
below the C/10 value for your battery,
adjust VR1 so that Q1 switches off.

Op amp substitution in
headphone amplifier

I have built two of the recent Stereo
Headphone Amplifier kits (Sucoi.l
CHIp, November 2005) successfully
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but I have a question about the dual
op amp used. Is it permissible to use
another dual op amp in place of the
specified OPA2134?

I have used an LMB33 on one of my
kits and it works fine in place of the
OPA2L34, however I suspect that the
kit is now oscillating at a very high
frequency, Is this possible and what
are the possible solutions, if any? (F.

S.,Ingham, Qld).
o The LMB33 is not really suitable for
this circuit since it is not intended to
drive 600-ohm loads, as is the speci-
fied op amp. You may be able to stop
the oscillation by increasing the 100O
resistor atthe output of the op amp but
this will lead to lower performance
than from the published circuit.

Heating & cooling
with the Coolmaster

I have a question about the Coolmas-
ter. At what temperature do I chaage

the jumpers from cooling to heating? I
wantto keep my fridge running at 21'C
if possible and was wondering if the
fìidge motor would do this or do I put
a light globe or other means of heating
in the lridge and run the circuit on
heating and cut out the fridge motor
altogether? (I. C., via email).
o RegrettabÌy, there is no easy alswer
to your question, The problem is that
you want to maintain the internal
fridge temperature at a level which
will be above the external ambient
temperature at some times (ie, at
night in winter) but below the exter-
nal temperature at other times, such
as during the day in summer. So you
really need a system which involves
both heating and cooling, not just one
or the other.

Your best plan might well be to flt a
small incandescent lamp or low-power
heating elementinside the fridge, pow-
ered on permanently so it will be trying
to raise the temperature above 21oC.
Then use the Coolmaster/Tempmaster
in normal "cooling" mode, setting it to
keep "fighting" the heater and cooling
the internal temperature down to 21oC.
You may only need a 15-20W lamp as

the heating element.

Fuel Cut Defeater
needs MAP sensor

I have built the Fuel Cut Defeater
(SntcoN CsIp, February 2oo7) and
would like to install this on a Mazda
MX-s SE. I appreciate that this design
is based on another vehicle.

The instructions indicate that for
installation you need to locate the
wire from the boost sensor that has
around 1.4V at idle. My boost sensor
has three wires, two of which have
a voltage of around 2.4Y and 5V re-
spectively, Therefore, I am curious if
there is some adjustment that I need to
make to ensure this device functions
correctly. (M. K,, via email).
o The Fuel Cut Defeater is not meant
to connect to a boost sensor but to a
MAP sensor. The signal from the MAP
sensor will vary with engine load and
in particular, at turbo boost the volt-
age will go up to close to 4V, It is this
voltage that is intercepted and altered
to prevent the ECU seeing the extra
boost voltage,

The MAP senso¡ has three wires: 5V
0V and signal. Use the signal wire (the
one that varies with engine loading
- ie, low voltage at low engine loads

Current limiting
desirable for Oscar

When I saw the "Oscar" project
in the October 2OO7 issue, my first
reaction was "Oh no, too late!" as I
had intended to develop a PlC-based
noughts and crosses project for sub-
mission to Sntco¡¡ Crm, quite soon.
Oh well, these tlings happen!

But when I looked at the design,
I wondered, "where a¡e the current
limiting resistors?" Clearly, the ap-
proach taken in the Oscar design,
of connecting LEDs directly across
the PIC's pins, does work. You can
get away with it but it's not recom-
mended.

What's happening is that at least
4.5V is being applied directly across
each lit LED. That would normally
fry most LEDs but the current is be-
ing limited by the output drivers on
the PIC's pins. That would be OK if
the outputs were designed to be cur-
rent limited but they are not.

According to the PIC16F84 data
sheet, under "Absolute Maximum
Ratings", each pin is rated to source
up to 20mA (with fu¡ther restrictions
on port totals), with the following
warning:

"Notice: stresses above those
listed under "Absolute Maximum
Ratilgs" may cause perrnânent dam-
age to the device. This is a stress
rating only and functional operation
of the device at those or any other
conditions above those indicated in

2007) where it says you can use so-
dium hydroxide for etching positive-
resist PC boards. That is correct, I think
I used one heaped teaspoon per litre of
waterlasttime It¡ied. Warming itup to
25-35'C will make it work faster.

The best part is it can be bought
from just about any supermarket, in the
washing powder section, for around
$2 a 5009 tub.

Michael |effery,
Eurobin, Vic.

Where to obtain
caustic soda

I read with interest the article on the
UV Light Box in the Novembet 2oo7
issue of SIltcoN CHIP. It is nice to see a
down-to-earth article such as this that

the operation listings of this speci-
fication is not implied. Exposure
to maximum rating conditions for
extended periods may affect device
reliability".

In other words, using the device
this way-relying onthe output driv-
ers to limit current to a maximum
- is "at your own risk". Adding a
100C) resistor in series with each
output pin would be a lot kinder to
tì.e poor old PIC.

David Meiklejohn,
Macquarie Fields, NSW.

Comment: you nre corcect - the
maximum cunent souÍced by an
output pin should be 20mA and
the LEDs are not cunent limited by
a resistor.

Looking at the specifications of
cunent versus output, at 20mA a
high output is typically 3.25V and
a low output is 0.7V when running
from a 5V supply. So the available
voltage for the LED when driven by
a high output for the anode and a
low output for the cathode is 3.25V
- 0.7U or 2.55V

We measured a rcd/green LED at
20mA and found that the forward
voltage for the green LED was 2.25V
and 2.2V for the red. So the current
is thereþrc more likely to be about
22mA instead of 20mA.

Prcbably the PIC will survive this
extra currënt. Howevet as you say,
100{2 Limiting resistors at pin 7 and
pin 1B would be better.

explains "all" of the process.
Having produced PC boards com-

mercially for many years, a couple of
points may be of interest. First, the
author says he is unable to find sodium
hydroxide in Tasmania - it is readily
available in most supermarkets around
Australia, as drain cleaner. There are
several in dry/powder form and they
are 99.9% NaOH. Usually, one tea-
spoon to a litre of water is sufficient
to strip PC boards, so to develop them
would require somewhat less.

Another developer is potassium
carbonate, commonly used to dry fruit.
That may be a bit ha¡der to find but I
think most chemical supply compa-
nies should be able to get it.

For printing the transparency, there
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o incredible CDs with over 1000 classic projects
from the pages of Scientific Americail,

covering every field of science...
Arguably THE most IMPORIANT collection of
scientific projects ever put together!
This is version 3, Super Science Fair Edition
from the pages of Scientific American.
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Just a tiny selection of the incredible range of projects:
. Build a seismograph to study earthquakes . Make soap bubbles that last for months .
Monitorthe health of local streams. Preserve biological specimens. Build a carbon
dioxide laser. Grow bacteria cultures safely at home. Build a ripple tank to study wave
phenomena. Discover how plants grow in low gravity. Do strange experiments with
sound . Use a hot wire to study the crystal structure of steel . Extract and purify DNA

in your kitchen .Create a laser hologram . Study variable stars like a pro . lnvestigate
vortexes in water. Cultivate slime moulds . Study the flight efficiency of soaring birds
¡ How to make an Electret. Construct fluid lenses . Raise butterflies as experimental
animals. Study the physics of spinning tops. Build an apparatus for studying chaotic
systems. Detect metals in air, liquids, or solids. Photograph an ant's brain and

nervous system . Use magnets to make fluids into solids. Measure the metabolism of
an insect. . .. âfld many, many more (athousand more, in fact!)

Query on
speaker protector

I am building the Speaker Protector
& Muting circuit featured in the July
2007 issue. I'm interestedinitbecause
it has both anti-thump capabilities as

well as muting and it operates directly
from the amplifler power supply.

Some of your stereo amplifiers use
just the one tralsformer whereas the
SC4B0 uses a separate power trans-
former for each amplifler, May I point
out just one small thing in using your
Speaker Protector for use with two
SC4B0s?

It appears that the Speaker Protec-
tor will be powered by just one of the
amplifiers with its 0V return. Won't
it be necessary for the two amplifiers
to be joined together via a common
0V return for the Protector to operate
effectively with both amplifiers? (G.

K., via email).
o It is true that the Loudspeaker Pro-
tector will be powered from only one
power amplifier in a separately pow-
ered stereo amplifier pair. However,
since all such systems will already

have a common earth reference via the
stereo program source, that should not
present any operational problems. It is
also true that a power supply failure
in one amplifier would cause both
speaker channels to be disabled by the
Loudspeaker Protector. Again, that is
not really a problem.

By the way, the power supply
suggested for a single SC4B0, in the
February 2003 issue, would be quite
adequate for powering a stereo system
in most situations. There is no real
need for separate power supplies for
each channel.

Calibrating the
digital thermometer

I am building the Digital Thermom-
eter published in the August 2002
issue and I have a question regarding
the calibration, I am not sure what
the "initial offset voltage of IC1" is
(detailed in stage B ofthe set-up). Can
you please help? Also, the buzzer is
going off as I am setting up the unit. Is
this normal? [E, P,, via email).
o The initial offset is the output volt-

age from IC1 (at TP2) when its input
voltage at pin 3 and the op amp's in-
verting at TP4 are both at ground (0V).
For a perfect op amp (ICl), the output
voltage will be the same as the pin 3

voltage or 0V fground). In practice, the
output will be different to this.

The measured offsetvoltage is used
at step 5 ofthe calibration,

Query on Circuit
Notebook charger

With regard to the Lithium-Polymer
Peak Charger featured in the Circuit
Notebook pages of the January 2005
issue, I built the circuit but it did not
work. I was able to adjust VR2 for a

reading of B.4V and adjust VR1 for 0.6V
on the base of Q1. No output voltage
could be obtained upon pressing the
"start" button.

In other words, neither output volt-
age nor current was obtained, I have
carefully checked my wiring, solder-
ing, etc but I am unable to find any
errors. (Y. L., via email).
o Presumably if the transistor has
0.6V on its base then it should switch

Ls very limi
u still wisÌ
his project ì

n¡are will nr
¡rentfirmw
.TAPI devir
rough a lot
ce is identi

Lat while t
--xperiment
is not rer

rard drives
for stream

any bezels
I module. l
I are for col,
rer, almost
ave mount
:h, if you mr
rt in your cr
the LCD so t
I ofthe cas,

well receiv
ed dual CD
about $150r
afford that.
y the softwi
nts,I'm surr
rity-based
I one (or
;o would bt
up to broa

- saywhethr
rccept MP3

)DI]II.
quality

r Australia

l0¡liGS pr

]RNSBY 207
(02) 9476-3

ASK SILICON CHIP

INCLUDES
BONUS SCIENCEsoE
LIB

\\\

,"A mtts scíence student, science
teacher, b... or simplyforthose
with an mind . . :'

-aríFl¡e.Gom

BY MAIL:#

P0 Box 139,

Collaroy NSW 2097

BY INTERNETT^

siliconchip.com.au
24 Hours 7 Days

Therc's also a handy order form inside this issue (see Stucon Cnp Boolrshop pages).

2004. .. or read on line at siliconchip.com.au

IIERE'S }TOlt TlÐ ORDER YOUR COPY:
BY FAX:#

(02) 9939 2648

24 Hours 7 Days

BY EMAIL:#

silchio@siliconchio.com.au
24 Hours 7 Days

@ffimflþWGmf,Amnffiffi
I have followed with great enthusi-

asm your series on the 20W Class-A
Stereo Amplifier, Congratulations on
achieving such a refined design.

In my audio set-up, the Class-A
Stereo Amplifier would be ideal if
it could split-off the lower frequen-
cies (<BOHzJ for my subwoofer to
reproduce and then send the rest via
the class-A amplifiers. It seems to
me that this would make better use
ofthe 20W to produce sound level,
compared to driving woofers as well
as the mid & high.drivers.

I note that you featured an Active
Crossover design in the Janu ary 2OO3

issue. However, tle noise a¡d distor-
tion figures of the crossover would
negate the advantages ofthe Class-A
Stereo Amplifier, Do you have any

recommendations in this regard?
Also, I would have thought that

headphones would be an ideal way
to enjoy the low noise/distortion of
the class-A stages, Is this difËcult
to achieve with the design? And
how about an Auto-off feature? This
would be nice to have, prompted by
your excellent energy feature articles
(the ro0W light bulb calculations)
and your subwoofer controller which
uses an auto-off function.

Could the latter be adapted to
switch off the Class-A Stereo Ampli-
fier, perhaps? [P. C., via email).
o There is no easy way of greatly
improving the S/N ratios of the
Active Crossover, especially since
it is based on quad op amps; there
is no easy drop-in replacement op

amp package which will improve
things.

The best approach is to use a high-
efficiency speaker system driven
directly from the Class-A Stereo
Amplifier. Have alookatthe speaker
system described in the December
2007 issue.

A headphone socket can be added
by connecting a 3300 resistor in
series foom each speaker output,
However you also need to wire the
headphone socket so that it switches
off the loudspeakers. That might
seem simple but the routing of the
speaker leads within the chassis is
very critical to obtaining the very
low hum figures, Auto-off could be
done but again, signal routing within
the chassis is critical.

www. sr I rconcn I p. com. au
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Photo Gallery: 1949 Astor Model GJ

I then checked at the moving arm of
the volume control. However, there
was virtually no sign of the 455kHz
signal at this point, which was what I
was hoping for,

Shielded cable
It's interesting to note that shielded

cable is used for the audio connections
to the top of the volume potentiometer
and to its wiper terminal. Fairly obvi-
ously, it's the stray capacitance of this
shielded cable that attenuates the IF
signal.

The shielded cable also helps pre-
vent hum pick-up. It's a pity that more
ma¡rufacturers of that era didn't shield
the low-Ievel audio lines.

The 6M5 audio output amplifier is
simple ard effective. Note that its plate
circuit has a 5.6nF capacitor which
connects to the screen. This filters out
any residual IF signal that may have
found its way through and acts as a
top-cut filter on the audio.

Alignment
AÌignment of the IF and RF sections

in a set such as this should be a snack,
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as access is easy and there are only
eight adjustments in total. We won't
discuss the alignment procedure here

- the ftill details are in the December
2OO2, Jarntary 2OO3 & February 2003
issues of SucoN CHrp.

The IF alignment went very weÌl but
when it came to the RF section, I found
that the oscillator and aerial tuned cir-
cuits would not track correctly across
the band, What was plzlingwas that
the set tuned easily to signals below
500kHz. This was unusual as most
sets will not tune so low in frequency,
even if a deliberate attempt is made to
make them do so.

I Ìooked around the circuit to see if
there was anything that might cause
this and eventualÌy spotted the prob-
lem. The set had been fitted with a
47opF padder capacitor instead ofthe
correct 425pF capacitor, As a result, I
replaced the padder wiih a combina-
tion ofstyroseal capacitors [as I didn't
have the right value) and tried the set
again,

The alignment of the front-end was
now a breeze, Because the tuned cir-
cuits were now tracking correctly, the

dial readings were correct and the sen-
sitivity had improved dramaticalÌy.

In fact, this set had probably been
considered to be a "dog" all its life
because someone, at the time of manu-

facture had put the wrong padder
capacitor in the circuit. I wonder
how many other sets of this modei
had the same inbuilt fault?

Power cord
In the interests of safety, I re-

placed the original 2-core power
lead with a 3-core lead and added
a cable clamp to secure it. This aI-
lows the chassis to be earthed and
a cable clamp is much more secure
than simply tying a knot in the lead
(which is illegal these days).

By the way, one of the photos
shows the cable clamp secured

by one of the transformer mounting
screws, This clamp was later sepa-
rately secured to the chassis, to comply
with current requirements.

SimilarÌy, the power cord earth lead
was secured to a separate earth lug that
was securely bolted to another point
on the chassis.

Summary
The Aristone M1 is a real "bitser" (ie,

it has bits from all over the place). The
cabinet probably came from an "end of
run" Admiral set, the knob and hand-
span dial look suspiciousÌy like AWA
parts, and some of the other parts look
like they were made by Kriesler and
Philips. There was certainly nothing
wrong with using these components,
as they all did ihe job.

Aristone, or whoever the actual
manufactuter was, produced quite
a good receiver using these bits and
pieces, In fact, if something like a

6BMB had been used as a 2-stage audio
amplifier along with a slightly rede-
signed AGC system, this radio wouìd
have been a realÌy red hot performer,

The set is also easy to access, aÌ-
though longer speaker leads would
have made servicing easier. The aerial
coil could also have been positionted
so that it could be adjusted when the
chassis was installed in iis cabinet.

This is certainly not a set that wouìd
have collectors crawling over broken
glass to obtain, However, considering
what it represents - a "bitser" made by
a small manufacturer (probably from
production over-runs by other manu-
facturers) - it's a nice little set that I'm
happy to have in my collection. SC

Mailbag: cont¡nued

is a product specifically for this pur-
pose, used in the printing industry. It
is an Agfa product called "Laserlink",
available from graphics supply compa-
nies. It is translucent, dimensionally
stabÌe and specifically for use in laser
printers.

As for coated board material, there is
anotlrer option. With pre-coated board,
if you make a mistake in the exposure
and/or developing stage or find a de-
sign error at the developing stage, the
board is then useless. With the product
below, if you make a mistake (found
before etching the board), you simply
strip and recoat the board and start
again fno wasted board material).

Again, used in the printing industry,
is a llV-imageable ink, Taiyo PER20,
easily applied by the hobbyist with
just a rubber roller found in art shops.
It does require baking at 90"C to dry it
but that is easily accomplished with
an old electric frying pan.

It is expensive at around $100 a litre
but get a few fiiends together and share
it; one litre will go a very long way

- marry tens of square meters if applied
thinly (as recommended).

Terry Mowles, Force Electronics,
Holden Hill, SA.

How to dispose of used etchant
I would like to make a couple of

notes on the article entitÌed "A UV
Light Box For Making PC Boards" in
lhe November 2007 issue.

First, the etching needs to be done
in a well-ventilated area or in a fume
cupboard for safety reasons. Second,
given reÌevant State requirements, in
sufficiently dilute concentrations the
used etchant may be poured down the
sink. However, the outlet pipes must
not be made of copper.

Unfortunately, one educational in-
stitution learnt that too late. Otherwise
there are organisations that collect
dangerous chemicals for disposal.

Joe Zanafta,
Werribee, Vic.

Good results with PC board
transparencies

I have been using Kinsten PC boards
for some years now, with great results.
Up until recently, the transparencies

were laser-copied by one of the com-
mercial copy shops. The Ìast couple of
prints were less than fully opaque and
it was necessary to double up a pair of
copies to obtain full opacity.

In desperation, I tried using some
inkjet transparencies I had on hand.
These had formerly yielded similar
semi-transparent prints. Finally I ran
the print through the printer (HP 2355)
four times. The registration was perfect
and opacity almost looo/o. The result-
ing PC board finished spot on.

The image was originally scanned
from a Sr-tcoN Cmr speaker protector
design and cleaned up using Adobe
Photo Deluxe.

Robert Field,
Croydon Vic.

Window glass is not desirable
for UV transmission

With reference to the Light Box
article in the November 2007 issue,
many years ago when I built my first
Iight box it was pointed out to me
that ordinary window glass is poor at
transmitting UV light and that quartz
glass should be used.

To quote from Wikipedia: "ordinary
glass is partially transparent to UVA
but is opaque to shorter wavelengths
while silica or quartz glass, depending
on quality, can be transparent even to
vacuum UV wavelengths. Ordinary
window gÌass passes about 90% of
the light above 35Onm but blocks over
90% of the light below 300nm".

Because the operating lifetime of the
UV tubes is very short (less than one
year for normal UV output), it could
be cost-effective to replace the normal
window glass mentioned in the project
with UV-transmissive glass, thereby
reducing the exposure times by a sig-
nificant amount and thus extending
the useful life of the tubes.

Tony King,
Lilydale, Vic.

Comment: your rcmarks about win-
dow glass are correct and are in fact,
covered in the article. Since actinic
tubes radiate mainly at around 965nm,
we don't see a real problem as far as
transmission losses are concerned,
particularly as the tube operating
times are quite short. SC
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higher before switching off. The recti-
fier showed no sign of overload during
this procedure which was necessary to
reform the electrolytic capacitors.

I then ran the set for around half an
hour to make sure the por,trer trans-
former was not overheating, That
done, it was time to check and adjust
the set for best performance.

Checking the performance
There are basically only four points

on the chassis where the voltages need-
ed to be checked. First, the HT voltages
can be measured at the positive termi-
nals of the 16¡rF and B¡rF electrolytic
capacitors. These two points measured
25BV and 116V respectively, .¡'ith the
mains aT 245Y AC. Note that if the
mains voltage hadbeen 240VAC, these
two r¡oltages would more likely have
been 250V and 110V.

The HT voltage to the plates is quite
normaÌ, although I believe that the
designers were pushing the tr,rro RF
valves a bit by applying 110V (nomi-
nal) to their screens (the recommended
screen voltage is around BsV). The
6M5 on the other hand is run with a
relatively low screen voltage, which
will not do it any harm.

Checking the bias
The back-bias was checked next

and I was initially a little surprised
at the measured voltages and just
where they were applied in the set.
With no input signal, the back-bias
voltages measured -4.2Y and -B.BV. I
had expected to see the -B.BV applied
to the 6M5 rather than to the RF valves
as the latter usually have around -2V
applied to them.

,A.s shown in Fig.1, the -B.BV bias is
applied via a voltage divider network
consisting of a 1MQ resistor and two
2.2]¡iIç¿ resistors to chassis. There
is around -7Y aI the junction of the
1MÇ) and l}re 2};42 resistors, which is
the deÌay voltage for the AGC system.
This reduces to around -3.5V [relative
to chassis) at the junction of the two
2.2}lfJ AGC resistors, which is the
standing bias for the two RF valves.

With such a high delay voltage on
the AGC diode, the RF signal needs to
be quite substantial for any AGC to be
developed. The two 2.2}r4fì' resistors
then divide this AGC voltage in half,
so not a iot of AGC is applied to the
two RF valves unless the signals are
quite strong.

So why have such a high delay on

siliconchip.com.au

the AGC and then onÌy apply half the
available voltage to control the RF
valves? In fact, there is a very good
reason for this.

Basically, there has to be a reason-
ably high output Ìevel from the detec-
tor in order to drive the 6M5 stage to
full audio output. However, if a low
level of delay and fuÌl AGC were ap-
plied to the front-end of the set, the
output level from the detector would
be more constant for all signals (weak
or strong) and so we would notbe able
to obtain full audio output (even wìth
the volume control turned full up),

On the other hand, if the set had a
2-stage audio amplifier, this method of
obtaining full audio output would not
be required, A few simple superhets
use this system but I'm not all that
keen on it as it is very much a design
compromise.

Initially, I believed that the -4.2Y of
bias on the 6M5's grid was rather low.
However, it really is quite adequate as
the screen voltage is so low.

The converter (ôAN7) and IF (6NB)
stages are quite conventional, with
quite high gain from the IF stage. Two
miniature Philips 45 5kHz transform-
ers do a good job in keeping the gain
of the stage high.

The IF amplifier was stable but had
a slight tendency to be regenerative if
I brought my hand near it. One pos-
sibility was that the audio amplifier
was receiving some 455kHz signal,
amplifying it and then re-radiating it
back into the IF stage. To check this, I
connected an oscilloscope probe to the
top of the voÌume controÌ and found
that there was a small amount of IF
signal there.

Knowing what to look for
You have to know what you are

looking for here and how to go about
it. To inspect audio waveforms, the
scan rate is set to around Sms/cm. By
contrast, to inspect the IF component
of the audio signal, the scan rate has
to be set to around 5¡rs/div.

In addition, the ratio of 455kHz
signal to audio is quite low, so the
sensitivity of the vertical deflection
must be increased so that the audio
waveform extends well outside the
SCIEEN.

When there is no signal modula-
tion, a sinewave signal will be seen
on the screen, which is the 455kHz
signal on the audio line, In this case,
some 45SkHz signal was observed so

c

player in conjunction with the opticaÌ a fairly bulky machine, with dimen-
decoderinyourhometheatrereceiver. sions of 434mm wide, 107mm high
If you take that approach, you would and 279mm deep, including rubber
want to be sure that the digital de- feet and front and rear projecting
coder in your home-theatre receiver parts. It is also fairly heavy at 4.2kg, no
is at Least as good as the decoder in doubt partly due to the internal mains
the player. If not, the sound quality transformer and partly due to the fact
will not be as good as it potentially that the case is strongly built and has
should be. In our experience, unless an extruded aluminium front panel.
the home-theatre receiver is a top-end This is a refreshing change from the
unit, with a price to match, its decoder often flimsy construction of cheaper
and general performance are likely to DVD pÌavers.
be fairly ordinary. The styling of the DCD-700,\E

The second approach is to pur- is relativeÌy simple and austere, in
chase a high-quality CD player with a keeping with other audio products
conventional linear power supplier, in the Denon range. The front panel
such as this Denon CD plaver. Which is finished in brushed aluminium
is how we came to be reviewing this and is dominated by the dark plastic
particular machine. displa¡r window and the disk drawer.

Considering how compact most On the lefthand side are the pushbut-
DVD players are, this Denon player is ton Power switch, 6.bmm headphone

WanÊ ã real speed
Ë@mür@EËer k¡Ë?

lf you need to control

handle 30 amps,
then this is the kit for you.

This controller allows you to vary the
speed of DC motors from 0 to 100%. lt
is also ideal for controlling loads such
as incandescent/halogen lamps and
heating elements.

This kit makes a great controller for
use on small electric vehicle projects,
such as electrically assisted bikes and
go-carts. We have tested it to over 30
amps without problems-it barely gets
warml ltem code: SPEEDCON.

We also have solar maximiser kits,
Luxeon LEDs, and lots of interesting
products and publications.

Go to sfiæp.atä.Õrg.äu or call
us on (03)9639 1500.
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Review by tEO SlMPSOil

Denon DCD'7004E
compact disk player

Now that DVD players are being made in the squillions and are
very cheap, there are few hifi manufacturers aCtually making
CD players. Denon is one of the few makers and their produCts
are highly prized. The Denon DCD-700,{8 CD player is a high
_quality machine which provides the bonus of Þitch control ãnd
being able to play MP3 disks.

^UR 
FEATURE STORY on the hum

lLJprobiems introduced into hifi
systems by DVD pÌayers with switch-
mode supplies and double-insulation
(Srr,rcoru CHn, October 2007) prompted
the question: are CD players likeÌy to
produce the same signal-to-noise deg-
radation in high-fidelity amplifiers?
Äfter all, what is the point in paying
top dollar for premium hifi compo-
nents which you expect to be utterly
quiet, only to have them produce low
level hum andbrzz?

The answer is that, unless the CD
player in question has a conventional
transformer driven supply, the hum
and buzz problems will be exactly the
same as for DVD players.

There are two ways around this
problem. The first is to use the digital
optical output of your DVD or CD

L0 StucoN Cutp
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* SrLrcoN CHte logo pr¡nted
in gold-coloured lettering on
sp¡ne & cover
* Buy five and get them
postage free!

Price: $A13.95 plus $A7.00 p&p per
order. Available only in Australia.

Just fill in the handy order form
in this issue; or fax (02) 9939
2648; or ring (02) 9939 3295 &
quote your credit card number.
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The chassis is mounted vertically inside the cabinet, with all valves readily accessible, Note that the original 2-core
power lead was replaced by a S-core lead, so that the chassis could be earthed. It's shown here with its clamp temporarily
secured by a transformer mounting screw, The clamp was later separately secured to the chassis using a machine screw
lock washer & nut, to comply with current standards.

socket and the associated volume con-
trol. On the righthand side is an array
of nine pushbuttons which control the
Play functions.

Pitch control
Two small buttons are provided for

pitch controì, giving a range of +L2"/"
in steps of 0.1%.

lust as an aside, pitch control is very
useful if you are a musician or a keen
dancer. If you are musician, you may
want to adjust the pitch of the music on
the disk to match the instrument you
are playing or to make it easier to use
as an accompaniment to singing.

If you are dancer, you may want
to adjust the timing of the music (ie,
beats per minute) to suit the dance, eg,
Viennese w aIIz, quickstep, samba, etc.
By the way, the pitch control on the
Denon does not alter pitch independ-
ently of timing - the two are inversely
locked together so that ifyou increase
the pitch, the timing of the music r.r,iÌl
be proportionaliy reduced.

Either way, pitch control can be
very useful and is seldom found on
CD players. By the way, if you are
using pitch control, you cannot use
the optical digital output. By defini-
tion, the pitch control is a function of
the digital decoder and Denon have
decided that if you are using the pitch
control, you need the internal decoder
and therefore no digital data will be
delivered via the optical link.

Remote control
As is the case with DVD players,

virtually all playback functions are ac-
cessed via the infrared remote control.
The Denon's control is quite a long
slimline unit with the buttons laid out

in a logical array. Surprisingly though,
it does not provide remote control of
voÌume, which may be a drawback if
your amplifier does not have remote
control of volume.

In other respects, the remote control
is fine although it will not let you di-
rectly access tracks above 19. So ifyou
have a 3O-track disk (say) and you want
to directly access track 25, you can go
direct to track 19 and then repeatedly
hit the "next track" button.

Inside the chassis is also quite dif-
ferent from typical DVD pÌayers which
often apparently have very littÌe in the
way of circuitry. Usually DVD players
just have a small muì.ti-layer main PC
board which is densely packed with
surface-mount devices (SMDs), togeth-
er with another board which provides
the switchmode power supply.

In the case of the Denon, the main
board is also a multi-layer board with
lots of SMDs and there is an equally

large single-sided PC board which
appears to carry the audio output fil-
tering and the digiial optical output.
An even larger single-sided PC board
is devoted to the power supply which
is fully linear. It uses a conventional
laminated steel power transformer
- not a switchmode component in
sight. Denon have evidently made the
judgment that if you want a CD player
that is utterly quiet, then the way to
do it is to use a conventional linear
power supply.

Denon have aLso evidently gone to
some trouble with the orientation and
mounting of the mains transformer,
to ensure minimum hum induction.
To further ensure a minimum of any
digital artefacts, most of the control
microprocessor's functions are shut
down during playback and the display
itself can also be turned off.

Another feature of the Denon DCD-
700,{E is its use of 24-bit processing

did the trick. That done, it was time
to turn my attention to the chassis
components.

The majority of the fixed capaci-
tors were Philips polyester types and
none of these needed replacement.
However, the bypass capacitor for the
screen circuits was a paper type and
so this was replaced with a polyester
unit.

All the other components appeared
to be in good order and a visuaÌ inspec-
tion was easily carried out, as the lay-
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The parts on the underside ofthe chassis are neatly laid out and are also readily accessible. The only part that required
replacement was the paper bypass capacitor for the screen circuit.

out is so open. I also checked for shorts
and partial shorts on the high-tension
(HT) line. (partial shorts can be caused
by defective electrolytic capacitors). I
then checked the speaker transformer
and found that its primary winding
was continuous. This is an important
step, as an open-circuit speaker trans-
former primary can result in damage
to the output valve.

Smoke test
It was now time for the smoke test.

I connected my multimeter across the
HT line, switched it to the 400V range
and turned the set on. I then allowed
it to warm-up, all the time keeping
an eye on the meter reading and the
rectifier valve.

When the voltage had risen to
around 100V, I switched off the power
and waited until the electrolytic ca-
pacitors had discharged, This proce-
dure was then repeated several times
over the next few minutes, each time
aliowing the voltage to rise a little

FM 1to 250 watts
TV 0.5 to 20 watts

Community Radio, Satellite broadcasg Mines, Islands, Communities

siliconchip.com.au

RF Power (Australia)
PO Box 378 GreenwooìlW[6924
Phone 08 9448 1995
FaxOB 9448A140
Emall: sales@rþower.com.au
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The Denon DCD-700,{8 CD player is well made and uses a conventional linear power supply. The PC board at rear
right carrÍes tle audio output filter which completely eliminates sampling artefacts.

ing to MP3 or WMA files, whether they
are recorded at the maximum sampling
rate or not.

Performance
As with most CD and DVD players,

the specified performance lerrels are
fairlv brief and it is not reaily possible
to judge potential sound quality by
reference to them. For example, the
Denon lists frequency response as be-
ing between 2Hz and z\kHz but with
no decibel limits. Ideally, it should
be within +0.3d8 or better. After aÌI,
such performance limits were being
routinelv achieved with CD players
being produced 20 vears ago.

Similarly, totaÌ harmonic distortion
is quoted al .OO25o/o at lkHz which
again is not very demanding. How
about distortion at 10kHz and at lor¡'
Ievels, at sav -40d8 below the maxi-
mum [ie, at a ]evel of 20mV instead
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Fiq.1: the Aristone M1 uses four valves in a superhet configuration, A 6AN7 functions as the converter stage and is
followed by a 6NB IF amplifier and detector stage. The detected signal is then fed to a 6MS audio output stãge, The
power supply is conventional and is based on mains transformer T1 and a 6V4 rectifier valve.

and B-times over-sampling. Denon is
rather vague about what this means
apart from stating that it delivers
superior quality in the DCD-700,\E's
audio playback performance. Hmm.
Yep, that would be right.

The player transport is centrally
mounted and is a fast and quiet unit.
It appears to be reasonably immune
to external shock, as when you might
inadvertently bump the case while it
is playing.

Using it
When you start using the Denon,

you rapidly become aware of the dif-
ferences between it and typical DVD
players. For a start, it does not wait
for what seems like an interminable
period before it determines that you
have, in fact, loaded an audio disk and
then take a further time to display the
tracks. With the Denon, you put the

disk in the drawer, load it and almost
immediately it displays the number
oftracks and the total duration. Press
play and it does so immediately - no
dithering about! And when you select
another track, it goes to it almost im-
mediately, within less than a second.
Nor is there is any suggestion of high
frequency "ftizzle" or any other extra-
neous noises that are sometimes evi-
dent with the cheaper DVD players.

All of which is as it should be, of
course, but it bears stating because by
comparison, DVD players are often so
hopeless at playing compact disks.

As noted above, the Denon deck
wiLl also play disks recorded in MP3
or WMA format and it has compre-
hensive features to display track titles,
folders and so on. That is a convenient
feature but we think that anyone who
is truly committed to sound quality
will not be doing most of their listen-

a full-wave rectifier. This provides
around 260V DC at its cathode, which
is then fed directly to the plate circuits
of all the amplifying valves,

By contrast, the screens and the
oscillator piate circuit are fed via a
dropping resistor and receive around
116V DC. This voltage is really a bit
high for the RF valves which are nomi-
nally lated at B5V. Bias for the vaÌves
and the AGC bias are both obtained
from the back-bias deveÌoped across
the resistors in series between the HT
secondary r,r,inding centre-tap and the
chassis.

Cabinet details
The M1 is mounted in a rectangular

plastic cabinet, which is rather large
for a simple, 4-valve mantel receiver.
There are two controls on the front
of the set: an on-off/volume control
and a "handspan" direct-drive tuning
control. The circular dial scale has
markings for stations in all states.

While l¡,,riting this article, it oc-
curred to me that the Aristone's cabinet
was similar to the cabinet used for
the Admiral sBW (described in the
September 2006 issue). Sure enough,
when I placed the two cabinets side-
biz-side, they were identical, except
that the fiont escutcheons are different
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and the Aristone is red r.r,hereas the
,\dmiral is cream.

So it would seem that the cabinets
for the Admiral and the Aristone came
out of the same factory and that they
were available in at least two differ-
ent colours. In fact, I believe that the
cabinet was clesigned for the Admiral,
as there is a cutout for a serial number
on the back cover. This corresponds
to where the serial number is on the
Admiral chassis.

By contrast, the Aristone chassis is
recessed 75mm from the back of the
set and its serial number is at the op-
posite end of the chassis from the serial
number cutout, In fact, the physical
layouts of the two sets are quite dif-
ferent and the chassis were definitely
made by different manufacturers.

Undoing three self-tapping screws
allows the back to be removed. This
reveals that the chassis is mounted
vertically and consists mainly of a
flat piece of steel attached to the front
of the cabinet. Because the cabinet is
so large, the components mounted on
the top of the chassis plate are weÌl
spread out, which makes tþem easiì.y
accessible.

In order to remove the chassis, it's
necessary to first remove both control
knobs. The on-off/volume knob simply

pulÌs sti'aight off but the tuning control
knob is slightly more complicated. It's
removed by first rotating the control so
that the tuning gang is closed and then
continuing to rotate itwhile pulling on
the dial until it comes off.

Next, four screws in the back of the
set that hold the chassis plate in posi-
tion are removed. That done, the two
loudspeaker leads are remorred using
a pair of long-nosed pliers, after which
the chassis plate can be removed.

Once it's out, the under-chassis lay-
out can be inspected. Like the top of
the chassis, there is a lot of space to
mount the components and they are
well spread out, with no overcrowding.
The wiring is also extremely tidy for
what must have been a budget-priced
receiver. Single-core hook-up wire has
been used to maintain the neat look
but a bit more variety in the colour of
the insuÌation would harre been a good
idea to assist circuit tracing.

Restoration
When I obtained the set, some work

had already been done on it so only
a small amount of extra work was re-
quired to restore it to fuli operation.

First, the cabinet needed cleaning
up and a light rub-down with a some
automotive cut and polish compound

s lssuosGffimgDotr rotp
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of 2V)? This is never stated but realÌy,
if the manufacturer wanted to give a
real indication of quality, that is what
they would do. They would also give
an indication of the effrcacy of error
correction which would tell you how
good the player was at coping with
badly scratched disks,

OK, so we put the player through a
battery of tests, starting with test disks
by Philips and Technics.

Test results
Frequency response was the first

parameter to be tested ald we achieved
a response from 20Hz to 2OkHz within
+0.04d8 and -0.OZdB or you could just
state it as flat within +0.03d8. lust
read that again: +.03d8! This is truly
"ruler-straight". So why is Denon so
coy about its frequency response?

Separation between chalnels came
in at -106d8 between 100H2 and
rOÉHz, compared with the claimed
figure of -105d8 at 1kHz. At 2OkHz,
separation was -103d8.

SignaÌ-to-noise ratio also came in
at -106d8 with respect to 2V and
with a noise bandwidth from fOHz
lo 22kHz.

These figures are not just very good;
they are truly excellent because what
they don't indicate is what we didn't
measure. Er, what? In the past, when-
ever we have measured a CD player,
we have always had to go to special
Iengths to remove the over-sampÌing
artefacts al 44kHz, BBkHz (2-times
oversampling), 352.BkHz (B-times
over-sampling) or whatever. In fact,
that is the sole reason we have a
"brick-wall" passive 2OHz lo 2}kJfz
filter to match our Audio Precision test
gear - to remove the digital sampling
artefacts! But the Denon DCD-7004E
has no measurable artefacts or any
digitaÌ noise whatsoever, regardless of
the noise bandwidth used to make the
measurement. The only noise is very
low-level hiss.

And while the player can have its
displayturned off, to remove anynoise
due to that source, we measured the
same result whether the display was
on or off.

Linearity tests always separate the
ordinary CD players from the good
ones and here the Denon excelled.
The test involves reducing a lkHz sine-
wave by precise 1OdB steps (from a test
disk) and reading off the results, This
is a measurement of the linearity of
the Digital-to-Analog converter. Most
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players are OK doumto -708 butbelow
that they are in trouble. At -BOdB, the
Denon was -80.2d8. At -90d8 (as far
down as we can go), the result was
-90.11d8. Excellent.

Finally, we did a range of harmonic
distortion tests, starting at the maxi-
mum level of zV (or 1,95V in the case
of the Denon). Over the frequency
range up to SkHz, we got readings of
.008%, increasing Io .029o/o al2OkHz
This is very good.

Then we went further and took
more measurements at reduced levels,
including the suggested test above at
-40d8. Under these conditions you
always expect increased distortion
because the overall signal range for
the sampling process is much reduced.
Even so, the Denon came in with good
performalce, giving a measurement of
0.13o/o at lkHz and -+OdB (2mV) level.
We could go on but you should have
the overall picture by now: this is the
best CD player we have ever measured,
although to be frank it is quite a few
years since we last put a good quality
CD player through its paces.

Suffice to say, Denon could trumpet
their very good performance flgures
but for reasons known only to them-
selves, they don't.

Ultimately, sound quality is every
bit as good as you would expect.
Interestingly, I think that this player
has more definition of low level bass
signals than I have heard with my
existing CD players. That could be a
direct result ofthe very good low level
linearity of this playei.

The Denon DCD-7004E CD player is
also utterly quiet ald does not inject
any hum ald buzz into the compan-
ion amplifier, So if you have the very
best amplifier in your system, you
can expect the Denon not to add any
noise apart from a teeny amount of hiss
which you might hear if you put your
ear right up to the tweeter.

Finally, as you might expect with
a product from a specialised audio
manufacturer, the Denon DCD-7004E
is not cheap and is certainly vastly
more expensive thal run-of-the-mill
DVD players which are made in huge
quantities. On the other hand, used in
a high-quality system, it will sound a
lot better,

The DCD-7004E is priced at $699
including GST. For further information
on Denon products and availability,
contact 1300 134 4OO 04 or log on to
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The Aristone M1- is a  -valve superhet
receiver that was sold during the late 1950s
& early 1960s. Designed for the budget end
of the market, it was typical of the re-badged
sets that appeared during that era.

There were many small radio re-
ceiver manufacturers in Australia
until the lapanese began to dominate
the radio manufacturing industry in
the mid-t970s. In most cases, these
small Australian firms made radios for
much larger organisations like Myers
and similar chain stores. The sets were
branded to suit Myers and the various
other organisations that did not make
radios themselves.

This re-badging has been part ofthe
radio and TV consumer market almost
since radio made its appearance early
last century. Of course, once a set was
opened up, its true manufacturer was
usually obvious to an experienced
serviceman.

The Aristone M1
The Aristone M1 is one such set that

was made by a small manufacturer for

a large retailer, in this case Myers. ,\s
far as I can determine, "Aristone" was
the name Myers used on the radios
badged for them but I have not been
able to discover who actually made
the Âristone sets.

The M1 was a fairly standard 4-valve
mantel receiver that came housed in a
plastic case. It employs a conventional
superhet circuit, with a 6AN7A con-
verter stage followed by a 6NB as the
455kJ1z intermediate frequency (IF)
amplifier - see Fig.1.

The diodes in the 6NB are used as
the detector and for the delayed AGC
system. From there, the detected
audio is passed through the voÌume
controÌ and then to the 6M5 audio
output valve,

The power supply uses a 6V4 as
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Farts Lflst

1 lP65 sealed enclosure 64 x 58
x 35mmmm (Jaycar HB-6120
or equivalent)

1 31 x 26mm sheet of 189
Aluminium

2 3-6mm waterproof cable
glands

3 M3 x 6mm screws
2 M3 x 20mm screws
4 M3 nuts
1 4-way pin header
1 50mm length of 4mm PVC

tubing
1 4-way sheathed cable (length

to suit application)
1 set of fittings suitable for water

tank 4mm tubing connection

The connection to the tank's outlet
can be made using a "Tee connector".
This can be obtained from an irrigation
supplier (eg, a T-piece as used for drip
irrigation) or you can fashion your
own fitting. An alternative is to use a
small metal tube inserted into a metal
tap fitting, which would then accept
the PVC tubing fiom the sensor. This
metal tube cal be brazed, soldered or
glued in place.

If you are using 25mm or larger poly
pipe at the tank outlet, then a T-piece
can be made by first drilling a hole in
the side of the pipe close to its end,
to accept a 3-6mm cable gland. This
hole needs to be positioned close to
the end so that access is available to
flatten down the tube at the mounting
area ald to provide access to the gland
nut inside the tube.

The seal between the gland and poly
pipe can be improved by using an 'O'
ring (as shown in Fig.1) or by using a
silicone sealant that's suited for wet
areas (or you can use both), A 3mm
OD metal (or hard plastic) tube then
needs to be plaied inside the PVC tube
so that the gland will not close off the
PVC tube when it is tightened down.
Metal tubing this size can be salvaged
from a telescopic antenna,

,\s shown, the sensor is mounted
on a smaìI aluminium plate within
a sealed enclosure, This baseplate
is made up using sheet aluminium
measuring 31x 26mm and is attached
to the two central internal mountings
posts using M3 x 6mm screws. The
sensor itself is attached to the base-
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plate using two M3 x 20mm screws
and M3 nuts.

As shown in Fig.l, the port 1 con-
nection comprises a 3mm PVC tube
that connects to the T-piece in the
water tank's outlet. Port 2 vents to the
atmosphere.

A 4-way cable (eg, telephone cableJ
is connected to the four sensor pins
and exits from the top or side of the
box through a cable gland. Note that
you must orient the sensor so that port
1 is connectedto the tubing. As shown,
the sensor is mounted with pin 1 (the
notched pin) to the left. Make a note
of the wire colour used for each con-
nection to the sensor.

At the other end, this wiring con-
nects to the socket in the Water Tank
Level Meter via a 4-way pin header
connection. Make sure that this con-
nection is made with the correct
orientation and don't get the wiring
mixed up.

Making it water-tight
Note that if you are using a flat 4-way

cable, it will not form a watertight seal
within the gland. This can be fixed by
applying a small amount of silicone
sealant around the wire at the entry
and exit points of the gland, so that
the box is waterproof.

In addition, a small hole must be
drilled in the box to allow the air
pressure to vary inside the box for the
sensor's P2 port. This hole should be
drilled so that it is in a bottom panel
when the box is mounted in position,
to keep water out.

A hole size of just 1.Smm is all that's
required.

The same recommendations we
made above for the in-tank sensor
installation also applyhere. These are
to improve reliability from the sensor

- ie, use a squirt of silicone water
repellent into both sensot ports and
place a few drops of mineral oil in
the tube so that air and oil can then be
trapped just above where the tubing is the tube),

o Learn about engine management systems
o Projects to control nitrous, fuel injection and turbo boost

systems
o Switch devices on and otf

according to signal frequency, temperature & voltage
o Build test instruments to check fuel injector duty cycle, fuel

mixtures and brake & temperature
Mail order prioes: Aust. $422.50 (incl. GST & P&P); 0vetseas $426.00
via aimail. See www,siliconch¡p.G0m.au for otdeting details.

clamped in the gland.
As before, the oil is to prevent direct

contact between the port 1 sensor and
the tank water. Don't overtighten the
cable gland for the port 1 tube - you
don't want to close off the tube com-
pletely.

Mounting it in place
The box canbe mounted on the side

of the tank, so that the port 1 tube sits
vertically, This keeps the mineral oiÌ
floating on top of the water.

Note that it's important to keep the
port 1 sensor input as lowas possible,
so that it sits just above the tank's out-
let. That way, the fulÌ range of the tank
can be measured. Also, try to prime
the tubing with water up to the gland
before attaching to the tank T-piece,
so that the initial caìibration will be
correct. If there is too much air, you
may need to recalibrate after the air
has diffused into the water.

Note that the box has two mounting
points that are effectively outside the
box's sealed section but are covered
by the lid. So to access the mounting
holes, you have to remove the lid.

The unit can be mounted on brack-
ets or directly onto a wall or the tank.
To mount it to the side of the tank, first
mount two lengths of 19 x 19 x 70mm
hardwood, spaced apart to match the
box's mountingholes. This timber can
be secured to the tank using builder's
adhesive or silicone sealant. The box
is then attached using suitable wood
screws into the timber [but not so
long that they can penetrate the wall
of the tank).

As with the in-tank sensor, tem-
perature compensation is not required
and the unit should be left at the zero
compensation setting. As for the Water
Tank Level Meter itself, this can be
mounted in any convenient location,
even if it is exposed to sunlight (since
the temperatute sensor no longer has
to correct for the air temperature in
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densation will have to be drained f¡om
the tube. To do this, it's simply a matter
of removing the sensor assembly from
the tank and tipping the water out.

Having said that, this degree of con-
densation is unÌikely to occur except
in very humid cÌimates. If necessary,
the effect can be minimised by placing
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Fig.l: follow these diagrams to build and install
the external pressure sensor, As shown, the sensor
is mounted in a waterproof box and connects to
the tank's outlet via a T-piece made up using a
metal tube and a cable gland. Don't forget to drill
a small hole in the underside of the box, so that
atmospheric pressure is applied to port 2 (P2) of
the sensor (see text).
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MOUNTING PLATE
(l8s ALUMINIUM)

4mm PVC TUBING
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\
,o, RING-.

CONNECTON

a water-absorbing desiccant (eg, silica
gel) within the tube.

Alternative sensor placement
Another recommended technique

for water level measurement has the
sensor located outside the water tank.
This arrangement is shown in Fig.1

33mm TENGTH OF
3mm OD METAL TUBE

-/ INSIDE TOWER END
,f oF pvc ruBE

and involves connecting the pressure
sensor input directly to the outlet con-
nection at the base of the water tank.

The main advantage of this scheme
is that because the sensor and its wir-
ing are now located outside the tank,
there is no need to fully seal the inside
of the box.

20mm IONG

WATER
TANK

WATER TANK

l* rs

I

POIY OLnlFf PIPE FROM TANK 25mm OD OR IARGER
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. Mon¡tors wave height caused by any disturbance in the pool
o Adjustable quiescent and alarm wave levels
. Adiustable alarm per¡od
o Pushbutton switch for Hold/Monitor modes

- Hold mode g¡ves v¡sual but silent alarm (for testing and attended pool use)

- Monitor mode for visual and audible alarm (for unoccup¡ed pool use)
. Automatic return to Monitor mode after pool water settles
o Adjustable return to Monitor per¡od
. Opt¡onal Set-to-Hold mode with pool turbulence preventing false alarms
o lndications of Hold, Status and Alarm cond¡t¡ons
. Weatherproof housing
. Can drive two alarm sirens
. Plugpack-powered
. Su¡ts all pools where the top water level is below the pool edge
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waves and sets off an alarm if these
variations reach a preset level.

The sensor box has a thin tube
emerging from it. The box is placed
so that the probe tip is about 60-9Omm
under water. This sensor box can be
secured to a pool ladder or fixed to the
side of the pool, as we have shown in
our photos.

The pool alarm is plugpack-pow-
ered so it needs to be located near to
the mains. Complete safety from the
mains power is provided firstly by
the isolation given by the plugpack
and secondly by the fact that there is
no electrical contact with the water
itself.

Additional features
Our Pool Alarm has several features

worth noting. Most prominent on the
main Pool Alarmbox is aweatherproof
pushbutton "Hold" switch. This is
used to set the operating mode of the
alarm. When powered up, the alarm
is initially set to its normal monitor

mode where it checks for pool wave
movement. It takes about 10 seconds
after power up to begin monitoring and
during this time, the green "Hold" LED
remains lit. After the 10 seconds, the
LED flashes briefly every 1.5 seconds,
indicating that the alarm is in the
monitor mode.

If the Pool Aiarm serìses ihat the
pool wave movement is sufficient,
it will sound the aÌarm. The alarm
period can be varied lrom between
zero and five minutes, with typical
settings around the 30s to 3-minute
range. During the aiarm period, an
Alarm LED flashes on and off at five
times per second.

The alarm siren can be stopped at
any time by pressing the Hold switch.
This will also stop the Alarm LED
flashing. The HoId LED will also stop
flashing but unlike the Alarm LED, it
will remain constantly on. The Pool
Alarm is now in the Hold mode where
the alarm will not sound. The AÌarm
LED, however, will flash whenever
wave movement is above the alarm
threshold. The hold mode is used
when the pooì. is in use.

The degree of wave movement
required to set off the alarm can be
calibrated to suit your pool. This is
done by dropping a weighted bucket
into the pool (simulating a small child
falling into the water) and pressing the
alarm level switch (on the PC board).
The Pool Alarm will monitorthe wave
movement over a L0s period and setup
the level required for the alarm. During
this calibration period, a "Status" LED
will be lit.

A second quiescent level can also be
calibrated into the PooI Alarm. This
level is the wave movement within the
pool when no-one is in it but with a

light breeze blowing and perhaps the
filter running (normal filter running
should not trigger the Pool Alarm).

In practice, the level is calibrated
under these conditions (ie, when a
reasonable wind is blowing) by press-
ing the Quiescent Level calibration
switch, The Pool Alarm then monitors
wave movement for 10 seconds and
stores the level. During this calibration
period, the Status LED is lit.

Quiescent level calibration allows
the Pool Alarm to provide extra fea-
tures. First, it allows the mode to
return from the HoId to the monitor
mode automatically. So when the
pool is being used, the Hold switch is
pressed to set the Pool Alarm to the

AddemdumilE ilmnpr@vilmg
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As detailed in the last two articles, the Water
Tank Level Meter uses a pressure sensor to
measure the water level. Here's a few tips on
improving the set-up plus an improved method
for mounting the pressure sensor externally.

/l S ORIGINALLY DESCRIBED in
ll,Nou"-ber 2007. our Water Tank
Level Meter used a pressure sensor
that was mounted inside the case (ie,

on the PC board). This sensor was con-
nected to a tube that was then inserted
into the tank, with one end close to
the bottom.

The resultant air pressure within the
tube thus provided a measurement of
water level.

An alternative method was subse-
quently described in the December
issue and this involved mounting the
pressure sensor in a sealed box at the
bottom of the watertank, The electricaL
output from the sensor was then fed
back via a cable to the Level Meter.

Since publication of these articles
it has come to our attention that the
"tube in tank" method is onlv valid for
short-term water leveL measurements.

This external sensor assembly
is designed to conncct directly
to the outlet at the base of the
water tank via a T-piece. Refer
to Fig.1 for the assembly detáils.

Unfortunately, the measurements will
become inaccurate after an extended
period of time, This is due to some
diffusion of the air into the water,
resulting in Ìoss of pressure.

As a result, our first measurement
technique (ie, where the sensor is
mounted on the PC board) is no longer
recommended for Ìong term monitor-
ing. By contrast, the in-tank sensor
measurement technique described
in the December article is suitable,
because this is not affected by pres-
sure loss due to the diffusion of air
into the water.

Making it better
Assuming that you do mount the

pressure sensor inside the tank (see

pages 86-87 , Dec. 2OO7), there are a

few things you should do to improve
reliability.

First, a short squirt of silicone water
repellent (eg, Selleys Water Shield)
should be directed into both sensor
ports, to improve water protection at
the sensor's gauge. In addition, a few
drops of mineral oil should be placed
in the tube, so that an air pocket and
oiì. trap is formed just above where the
tubing is clamped to the box. This is
to prevent direct contact between the
sensor and the water at port 1.

Note that there should be a small
amount of air left between port 1 and
the oil. The oi1 repelÌent action of the
silicone spray is also helpful here.
Note that mineral oil is available lrom
pharmacies as babv oil.

Water in the vent tube
One problem is that the vent tube for

port 2 may ultimately contain water in
the lower portion of the "U"-shaped
section in the sealed box at the bot-
tom of the water talk. This is due to
water condensation from the air and
if enough water condenses to close off
the tube, this will lead to inaccuracies
in the pressure reading due to incor-
rect pressure at port 2 with barometric
changes.

As a result, if the water level read-
ings appear to be inaccurate, the con-

Fig.l: the Pool Alarm in block diagram form. Pressure variations due
to changes in the water level are detected by Sensor 1. Its weak output
is amplified and then processed by the PIC microcontroller which
controls the alarms and drives the status LEDs,

STRAIN GAUGE DIE

EPOXY CASE

SII.ICONE DIE

COATING

Rry DIE BOND

INSIDE THE PRESSURE SENSOR

Fig.2: this cross-section diagram shows the internal structure of the
MPX-2010DP pressure sensor, The strain gauge varies its resistance
according to the applied load. Pl &P2 are the two port openings.

OK, Ìet's see how it works. Fig.1
shows the block diagram of the Pool
AÌarm. It uses a pressure sensor to de-
tect sudden increases in water depth,
as happens when an object falls into
the pool creating waves.

The unit is built in two sections,
each in a weatherproof box. One
houses the sensor while a second,
which we have dubbed the Pool ,\larm
box, houses the PlC-controlled alarm
circuit. The two are connected via a

4-way cable.
While our photo shows the alarm

box on the side of the pool, this would
not be a typical installation. Rather,
the Pool Alarm box would normally
be located close to the filter box
(where mains power is available) or
more likely in the house, if the pool
is reasonably close. The cable can be
run underground across to the pool
sensor box.

Inside the sensor box is a pressure
sensor. This measures the water pres-
sure variations in the pool due to
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Farts LEst

1 PC board, code 04101081,
115 x 65mm

1 PC board, coded 04101082,
63 x 1Smm

.l bulkhead case with clear top,
120 x 70 x 30mm (Jaycar HB-
6082 or equivalent)

1 9VDC 200mA plugpack
1 LCD module with backlight

(Jaycar QP-5516 or equivalent)
1 PO-mount 2.5mm DC socket
1 433MHz receiver module

(Jaycar ZW-3102 or equivalent)
1 433MHz transmitter module

(Jaycar ZW-3100 or equivalent)
(optional for pump control)

4 click-action PC-mount switches
(s1-s4)

1 0-F 16-position BCD switch
(s5)

1 14-pin DIL header (2.54mm
pin spacing)

1 4-way SIL header (2.54mm pin
spacing)

1 3-way SIL header (2.54mm pin
spacing)

'1 14-pin DIL lC socket (cut to
suit the 14-pin DIL header)

1 8-pin DIL lC socket (cut to make
4-way & 3-way SIL sockets)

1 '18-pin DIL lC socket
4 M3 x 9mm or M3 x 10mm

tapped Nylon spacers
9 M3 x 6mm screws

1 M3 nut
4 No.4 x 6mm self-tapping screws
1 80mm length of 0.7mm tinned

copper wrre
1 170mm length of medium-duty

hookup wire
1 170mm length of medium-

duty hookup wire (optionalfor
pump control)

2 PC stakes
2 PC stakes (optionalfor pump

control)
1 1OkO horizontaltrimpot (code

103) (VR1)

Semiconductors
1 PlCl 6F88-l/P microcontroller

programmed with water tank
level receiver.hex (lC1 )

1 7805 5V regulator (REG1)
1 1 N4004 1A diode (D1)
1 16V 1W zener diode (ZD'l)

Gapacitors
3 100pF 16V PC electrolytic
1 1O¡rF 16V PC electrolytic
1 100nF MKT polyester
1 100nF ceramic
1 100nF ceramic (optional for

pump control)

Resistors (0.25W, 1%)
1 1kO
1 10O

with and then carefully reamed out
to l-Omm.

That done, the front-panel artwork
can be downloaded from the SilIcoru
Cmp website, printed out on a colour
printer and attached using double-
sided adhesive tape. It can then be
protected by using a single Ìayer of
clear self-adhesive film (eg, wide
sticky tape) and the holes cut out with
a sharp utility knife.

Alternatively, you can trim the label
to fit inside the lid by making cutouts
for the corner pillars. It can be attach-
ed using a smear of cÌear silicone
sealant.

The board assembly simply sits on
integral standoffs on the bottom of the
case and is secured using No.4 self-tap-
ping screws. That done, apply power,
and adjust trimpot VR1 for optimum
contrast on the LCD.

The assembly cannowbe completed
by attaching the lid and mounting
brackets using the four scre¡¡'s sup-
plied with the case.

Setting up
At this stage, when power is ap-

plied, the display should show a
question mark (ie, "?") for tank 1's
level. You now need to enable the
tanks that are to be monitored using
the procedure described earlier. Once
that's done, the correct level will be
dispiayed for each tank.

The Base Station needs to be posi-
tioned so that it can receive signals
from all the Water Tank Level Meters
that are to be monitored. In each case,
when a valid signal is received, the
display will show the signal level for
that tank instead of a question mark.

During our trials, we found that
there were piaces inside the house
where the reception was unreliable,
particularly when the Water Ta¡k Lev-
el Meter was more than 100m away.
In practice, it's a matter of finding the
best place to receive signals from aÌl
the level meters.

In addition, it may be necessary to
position each Ìevel meter so that it is
on the side of the tank that faces the
Base Station, The antenna can aÌso
play a role here and an antenna con-
sisting of a length of 1mm wire that
extends straight out of the Water Tank
Level Meter (ie, from the transmitter)
can improve reception at the Base
Station. Some experimentation with
the antenna orientation may also be

sc
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Hold mode so that the alarm wiÌl not
sound. However, during this time, the
Pool Alarm continues to monitor the
wave movement. Typically, during
pool use, the wave movement will
continue to be over the quiescent level
and the Pool ,\larm will remain in the
Hold mode.

When the pool is not in use, wave
movement within the pool will settle
to below the quiescent level. In this
case, the Pool Alarm will change from
Hold mode to Monitor mode, after a
preset period of "no pool" activity, The
period of inactivity can be adjusted to
allow for the way the pool is used.

Ifthe pool is often vacant for a short
time before it is used again, the period
can be made sufficiently long to pre-
vent the return to Monitor happening
in that time period. The adjustment
range is from 1.25 - 75 minutes. One
setting prevents the monitor return
function.

The change from Hold to Monitor
and ftom Monitor to HoId can also
be toggled with the Hold pushbutton
switch. The Hold LED then flashes for
Monitor and is continuously lit for the
Holcl mode.

During the monitoring mode, windy

siliconchip.com.au

conditions may cause wave movement
which could exceed the quiescent
level but may be below the alarm
level. The Pool Alarm has an option
that can return it to the Hold mode if
the quiescent level is exceeded for 30
seconds without the alarm level being
exceeded. This feature is included to
prevent faÌse alarms from the siren in
windy weather. The Pool Alarm will
then return to the monitoring mode
after the wave movement has reduced
to below the quiescent level.

Should the alarm sound and time
out before the Hold switch is pressed,
the alarm will return to Hold after the
alarm period expires. The "return to
hold" option can be enabled or disa-
bÌed with a jumper pin selection.

Just which option you select de-
pends on your pool and whether it is
subject to windy conditions. Protected
pools may not need the "return to
Hold" feature. This is a compromise
between preventing false alarms and
providing continuous pool protec-
tion,

The sensor
An air-pressure sensor, the MPX-

2010DP manufactured by Freescale

Semiconductor, is used to measure
wave movement. Its internal arrange-
ment is shown in Fig.2. The sensor
comprises a strain gauge that provides
a resistance variation with applied
Ioad. In this case, the load is the air
pressure exerted on the gauge due to
a tube inserted into the pool.

The sensor is called a differential
type because it measures the difference
in pressure between one port and the
other, For our application we use poft
1, which has a silicone gel protective
layer to prevent moisture affecting the
strain gauge element. Port 2 is Ìeft dis-
connected and is vented to the inside
ofthe enclosure.

Bythe way, this is the same pressure
sensor as used in the Water Tank Level
Meter, currently described in this and
past issues.

Circuit description
The circuit of the PooÌ Alarm is

shown in Fig.2 and comprises the
pressure sensor, an instrumentation
amplifier and a PIC microcontroller,
plus associated switches, LEDs and
other components.

Sensor t has differential outputs at
pins 2 & 4. With the same pressure at

Here are the three main õiäiie¡ts of thù Pool Alarm. At left, actually shown upside-down, is the sensor with the
open-ended tule emcr-g[ng from a gland. Centre is the alarm proper, housed in a waterproof box so it can be
mo 'nted outsidiiñiiàï'the nool if vou wish. At risht is a commercial shobe/siren which is trieeered when a Imounted outsidiiñèài'tùe pool if you wish. At right is a commercial sbobe/si¡en which is triggered when a large
enough wave occurs in the pool, ie, when someorre falls in!enough wave occurs in the pool, ie, when someorre falls in!

View Set

Fig.4: this ftill-size front-panel artwork can be photostated and used
as a drilling template for the case lid. The panel artwork can also be
downloaded from our website, printed out and attached to the lid using
double-sided adhesive tape - see text.

BB StLtcoN Crutp

necessary.

JANUARY 2oo9 77



both ports, pins 2 & 4 are nominally
at the same voltage; ie, 2,5V. If the
pressure at port 1 increases compared
to port 2, pin 2 rises and pin 4 falls.
The change in voltage is quite small
- around 1mV for a lkPa pressure dif-
ference. However, the actual voltage
change with typical wave movement
is only around 200pV so we need to
ampÌify this signal using instrumenta-
tion amplifier IC1.

Since we are concerned with wave
movements (ie, pressure variations)
rather than the absolute pressure
levels, the output from the sensor is
AC-coupled via 1¡rF non-polarised
capacitors to op amps ICla & IC1b, The
non-inverting inputs of ICla & IClb
(pins s & 5 respectively) are biased via
47Okç¿ resistors to a +2.5V reference
derived using two 2.2kf) resistors and
a 100¡-LF capacitor.

ICla & IClb are set up as non-invert-
ing ampÌifiers with 39kQ feedback
resistors and a single 10f) resistor be-
tween their inverting inputs. A  70pF
capacitor across the 39kÇ2 resistors
rolls off signal above about B.7kHz
and this prevents possible oscillation,
The gains of ICla & IClb are each 1 +
39kQ/1oQ, or ciose enough to 3900.

The outputs of ICla & IClb are
summed in differential amplifier IClc
which effectively adds the two outputs
together. ICLc's gain is 2x27kQ/22kQ
or 2.45 (for the two outputs), so the
overall gain is 3900 x 2,45 or 9555.

Rain filtering
IClc's output is filtered using a

2.2kO resistor and 1O¡rF capacitor to
remove high-frequency signals above
7.2H2. This prevents detection of rain

18 StLtco¡rt Cutp

The faycar Cat. Ll\-5308 (left) and LA-
5256 (right) piezo sirens are ideal for
use with the PooI Alarur. The LA-5308
includes a shobe as well.

falÌing on the pool. IClc also shifts the
DC level of the output signal. This is
done by feeding it with an offset volt-
age from IC1d, via the 27kO resistor
from pin 14.

ICld obtains its reference voltage
from a pulse width modulaied [PWM)
signal from PIC micro IC2. This signal
swings from 0-5V at a frequency of
49oHz and has a duty cycÌe of about
50%. The PWM signal is filtered using
a 22ok0 resistor and 1O¡tF capacitor
and fed to pin 12 of IC1d.

The PWM signal is adjusted auto-
matically during calibration so that
IClc's output is at 2.5V when there is
no signal from Sensor 1,

Microcontroller functions
IC2, the PICl 6FBB-I/P microcontrol-

ler, processes the signal from IClc and
drives the alarm and the Hold, Status
and Alarm LEDs. IC2 also monitors
inputs at RB1, RB2 and RB3 for the
switches, the linking options at RAZ,
the RB4-RB7 inputs for BCD1 and the
voltage at the wiper of trimpot VR1.

Output RA7 drives the flashing
AÌarm LED r,r'hile output RA6 drives
transistors Q1 & Q2 which are the
siren drivers.

Trimpot VR1 is monitored by the
AN4 input and its wiper voltage con-
verted to a digital value from 0-255 for
its 0-5V range, to give a timeout period
in minutes. This value is placed in
a counter that is decremented every
1.18s until it reaches zero and the
alarm goes off.

HoÌd switch S1 connects to the RB3
input which is normally held high
(+5V) via an internal pull-up resis-
tor. When 31 closes, IC2 responds by

altering the mode from Hold to Moni-
tor or fiom Monitor to Hold. Output
R \1 drives the Hold LED via a 1kQ
resistor.

Output RAO drives Status LED 2

via a 1kÇ2 resistor. LED2 lights dur-
ing the quiescent set and AÌarm set
procedures. If LED2 is flashing, it
indicates levels that are over the qui-
escent setting.

Switches 52 (Quiescent Set) and
53 (Alarm Set) are monitored by the
RB1 and RB2 inputs. Pressing 52 or 53
starts the program in iC2. This moni-
tors the AN3 input and calculates the
voltage range encountered for a period
of 1os.

It does this by monitoring the AN3
input every 10Oms and storing the lev-
el in memory. After sampling for 10s,
it finds the minimum and maximum
values and subtracts the minimum
from the maximum to derive the span
range, This value is then multiplied b1,

95% for the Alarm level and 105% for
the Quiescent level. The lower alarm
level provides for a small amount of
leeway in pool movement to sound
the alarm,

The higher quiescent setting of
105% is so that the quiescent level
for the pool will normally be less than
this. The resulting values are then used
to check for quiescent or alarm levels
at the AN3 input.

Whether to return to Hold from
monitoring or not is selected with the
linking at input RA2, RA2 is pulied
high with the link in LK2 and low with
the link in LK1.

Rotary switch BCDl selects the
monitor return period. When BCD1
is in position 0, all the switches are
open and the RB4-RB7 inputs are
pulled high via internal pull-up resis-
tors. This setting is for a "no-return to
monitoring" from hold. Other settings
of the BCD switch wili pull at least one
of the RB4-RB 7 lines to ground via its
common pin and select a time period
as shown in Table 1.

As already noted, the CCP1 output
at pin 6 produces the PWM signal. It
is initially preset so that the output of
IClc is nominally at +2.5V However,
because of manufacturing tolerances
in IC1, the output could vary and so
there is a set-up procedure (to set the
output to 2.5V).

Pressing switch S2 before power is
applied to the circuit runs this pro-
cedure. The program within IC2 then
adjusts the PWM percentage so that

I.CD MODUI.E
'14-wAY Dil.

HEADER

BOTTOM OF BOX

each switch has its flat side oriented
as shown. That done, the 3-way and
4-way headers can be installed.

These headers are installed on the
track side of the PC board (see photo),
Install each one so that its pins pro-
trucle about 1mm above the board
surface, then solder the pins and slide
the plastic spacer towilds the PC board
until it rests against the solder joints.
The assembled switch board can then
be plugged j.nto the main board.

Mounting the LCD module
The LCD module is connected in

similar fashion to the switch board, In
this case, you have to carefully solder
a 14-pin DIL header to the module and
once again, this has to be installed from
the underside of the PC board.

Push the header in so that iis pin
length below the PC board is exactly
Bmm (an Bmm-wide cardboard strip
makes a hand1, alignment tool). That
done, carefully tack solder a couple of
pins, make any adjustments as neces-
sary, then compiete the soldering.

Note that you wiÌl need a soldering
iron with a very fine tip for this job,
to avoid butchering the fine tracks on
the top of the LCD module.

Applying power
Now for the smoke test. This is done

with IC1 out of its socket and the LCD
module unplugged.

First, apply power and check that

siliconchip.com.au

TOP & BOTTOM

pc B6ARD Nylon spacers,

I4WAY DIL SOCKET ON PC BOARD

there is 5V between pins 14 & 5 of
IC1's socket. If this is correct, switch
off and instaÌl IC1 with its notched
end towards the 10OnF capacitor (see

Fig.z).
Next, install four M3 x 1Omm tapped

Nylon spacers on the main board to
mount the LCD module. Secure these
using M3 x 6mm scre\ rs, then plug
the LCD module in and secure it to
the spacers using another four M3 x
6mm screws.

Note that there is a tab beneath the
LCD moduLe which interferes with IC1
when you attempt to mount the mod-
uie in place. This tab must be bent over
to 1ie flat against the LCD module's PC
board to avoid this problem.

The completed assembly can now be
installed in its case. If you are build-
ing from a kit, the case will probably
be supplied with a screen-printed
Iabel and with all the necessary holes
drilled. If not, then you will have to
drill the holes yourself.

You will need four 10mm holes in
the lid of the case to cÌear the switch
caps, plus a 6mm hoÌe in the side
of the case to give access to the DC
socket. The latter is located 9mm
down ftom top of base and 12mm in
from the side.

The switch holes in the lid can be
drilled using the front panel label
shown in Fig.4 as a template. These
can initially be drilled out to about
Smm using a small pilot hole to start
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BOX VIA
4xómm

LONG 4G
SEtF TAPPERS

Distributed in Australia by

Microzed Computers
Pty Limited

Phone 1300 735 420
Fax 1300 735 421

www.m¡crozed.com.au
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pump control, then the 433MHz trans-
mitter and its associated components
must be installed.

Begin construction by checking
the PC boards for any defects such as
shorted tracks or breaks in the cop-
per areas. That done, check that the
hole sizes are correct. In particular,
the holes for the four corner mount-
ing screws, the four LCD mounting
points and for REG1 should be 3mm
in diameter.

Check also that the main PC board
fits into the box. It should have a cir-
cular cut-out at each corner so that it
cÌears the corner pillars, Ifnecessary,
cut these out and file the edges of the
board until it is a neat fit.

That done, you can now begin
installing the parts. Fig.2 shows the
parts layout diagram, lnstall the two
resistors first, taking care to use the
correct value at each location. It's just
a matter of using a digitaÌ multimeter
to check their vaÌues, before soldering

them in position.
The three wire links can go in next,

followed by PC stakes for the receiver
antenna connections. You should also
instalÌ additional PC stakes for the
transmitter antenna connections if
pump control is to be used.

Follow these with diode D1 and
zener diodeZDl, taking care with their
orientation. That done, instalÌ a socket
for IC1, making sure that the notched
end goes to the left; ie, towards the
10OnF capacitor. Don't install IC1 yet,
though - that step comes later, after
some initial power supply checks.

Next on the list are the 4-way and
3-way SIL (single in-line) sockets (used
later to mount the switch PC board).
These two sockets can be made by
using a sharp krife to cut down an B-
pin DIL (dual in-line) IC socket. Clean
up the edges with a small file before
mounting the sockets.

Similarly, you also need to install
two 7-way SIL socket strips to accept

the connections for the LCD module.
These can be made by cutting and fil-
ing a 14-pin DIL IC socket.

Now for the capacitors. Note that
three of these are electrolytic types
and must be oriented with their
poÌarity as shown. In addition,
the 100pF capacitor to the right of
IC1 must lie horizontally on the
PC board; ie, it's installed with
its leads bent down by 90" (see

photo).
Note also that there are three

10OnF capacitors on the board, The
two ceramic types go in adjacent to

the 433MHz receiver and transmit-
ter modules, while the 100nF MKT
capacitor is positioned immediately
to the left of IC1.

Regulator REG1 is installed so that
its metal tab sits flat against the PC
board. The procedure here is to first
bend the regulator's centre lead down
through 90" some Smm fiom its body,
after which its two outer leads can be
bent down about 7mm from the body.
That done, the device is fitted to the
board and fastened using an M3 x
6mm screw and nut before soldering
its leads.

Don't solder the leads before bolt-
ing the device to the PC board. If you
do, you could stress and fracture the
PC tracks as the device is tightened
down.

The DC socket, BCD switch S5 and
trimpot VR1 can now go in. Be sure
to orient the BCD switch exactly as
shown and set it to the same number
as the encode switches in the Water
Tank Level Meters,

The main board assembly can now
be completed by instaÌling the 43 3MHz
receiver and transmitter modules, As
previously stated, the latter is only
necessary if pump control is required,
otherwise simpiy leave it out. Make
sure that these parts are correctly
oriented (see photos) - their pins are
clearly marked.

You will also need to install the
antennas for these modules. These
antennas are made using 170mm
lengths of hook-up wire, each running
from its module's antenna PC stake to
a PC stake at the opposite corner of
the board.

Switch board
The switch board should only take

a few minutes to assemble.
Begin by installing the four push-

button switches, making sure that

, The LCD and switch nodules
simply plug into their respective

socket sbips on the main PC board.
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This view shows how the 3-way &
4-way pin headers are installed on
the switch board - sce text.
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the reading at AN3 is at +2.5V. This
process takes about 60s. The new PWM
value is then stored and used every
time the pool aÌarm is powered up.

IC2 operates at 500kHz using an
internal oscillator a¡rd is run from a 5V
supply derived from regulator REG1.

Construction
The Pool Alarm is built on a PC

board coded 03101081 and measuring
1,02 x77r¡lm. This is housed in an IP65

seaied polycarbonate enclosure with a

clear lid (rrs x 9o x 55mm).
Similarly, the pressure sensor is

housed in an IP65 sealed ABS case

measurìng 64 x 58 x 35mm.
The wiring details for the PC board

are shown in Fig.4. Start the assem-
bly by checking the PC board for any
defects such as shorted tracks and
breaks in the copper. You should also
check the hole sizes, The holes for the
corner mounting sctews need to be
3mm in diameter, while the holes for
the screw terminals need to be L.2mm.
Check also that the PC board will fit
into the box,

Install the single wire link and the
resistors first. Use the resistor colour
code tabÌe as a guide to finding each

Fig.4: the parts layout for the Pool Alarm, Note the jumper pins [top
centre) which must be set as per your requirements - see text.

rralue. Better still, use a digital mul-
timeter to check each resistor before
installing it. That done, instalL the PC

stakes for test points TP1-TP3 and for
the connections to 51, then fit the 3-
way header for links LK1 and LK2.

Next, install diodes D1-D3 and zener
diode ZD1. IC1 can then be mounted
but just insert and solder in the socket
for IC2 at this stage. Both the IC and
socket must be oriented correctly.

The capacitors can go in next. Note
that the electroÌytic types must be
oriented with the correct polarity, as

shown. Now install transistors Q1, Q2
and regulator REG1, taking care not
to mix them up, then install trimpot
VR1 and the BCD switch (BCDI). The
correct orientation for BCD1 is with
the dot to the lower right.

Switches 52 & 53 can be inserted
next. These will only fit easily on the
PC board with the correct orientation.
Finally, the scre'"t, terminals can be
inserted. Note that the 6-way terminaÌs
are made up of three 2-way terminals
that are interconnected using the
moulded dorretails that attach the
pieces together. The 4-way terminaLs
are made using two 2-way terminals.

Pool alarm box
Work can now be done on the main

Pool Alarm Box. First, drill a hole in
the lid for 51, plus holes in the box
for the cabì.e glands for the sensor and
siren wiring. You will also need a hole
for the DC panel socket,

That done, place the PC board in
the box and secure it with four M3 x
6mm screws. You can now attach the
panel label to the lid, install switch
S1 and insert the neoprene seal that is
pressed into the lid surround. Note: a

front-panel label can be downloaded
from the Srrrcol¡ Curp website if nec-
essary,

Next, wire up the DC socket to the
screw terminaLs and wire sr¡titch 51

55 is connected to the RB4, RB5,
RB6 and RB7 inputs of IC1 and can
pulì. these inputs to ground when its
'2', '4', '1' & 'B' switches are closed
respectively. Basically, it is a rotary
switch with 16 settings ranging from
0-9 and A-F. Fol the 0 setting, all
switches are open and for the F setting
alì switches are closed. Settings in be-
tween 0 and F have different combina-
tions of open and closed switches.

For example a '1' position will iie
IC1's RB6 input to ground, Conversely,
each RB4-RB7 input will be pulled
to the +5V supply rail when its cor'-

responding switch is open. That's
because each of these inputs has an
internal pull-up resistor of about
2Oko,

In operation, each switch setting
can be checked by IC1 because a low
voltage on the input means that the
switch is closed, while a high voltage
means that the switch is open.

Switches S1-S4 (Vier,rr, Set, Down &
Up) on the RBO-RB3 inputs are moni-
tored in a similar way.

Ports RAO-R A.3 & RA6-RA7 are used
to drive the LCD module. As shown,
RA0-RA3 drive the D4-D7 data lines,
while RÂ6 & RA7 drive the register
select (RS) and enable (EN) ìines
respectively. Trimpot VR1 sets the
display contrast voltage.

Driving the transmitter
The pump controÌ signal appears at

IC1's RÂ4 (pin 3) output and is fed to
the 433MHz transmitter. In practice,
the Base Station can individually
control up to 10 UHF Remote Control
Main Switches, which in turn switch
the pumps on and off as required.

The data transmission protocol is as

follows: initially a 5Oms tlansmission
is sent to set up the receiver so that it
is ready to accept data. That done, a

L6ms locking signal is sent, followed
by a a-bit encode number and a 4-bit
tank number.

An B-bit pump-on or pump-off sig-
nal is then sent. This is either 162 for
pump-on or 150 for pump-off. Finally,
an B-bit stop code with a value of 204
is sent. These stop bits indicate that the

lnstallíng The 433MHz
ßeceiver & Iransmitter
Modules
These larger-than-life-size photos
clearly show how the receiver (top)
and transmitter (right) modules are
installed on the main PC board. You
can leave the transmitter module
out if you don't intend to use the
pump control feature.

signal is for pump control and differ
from those used for the transmissions
from the Water Tank Level Meters.

Power supply
Power for the circuit comes from an

external 9-1.2V DC plugpack supply.
Diode D1 provides reverse polarity
protection, while zener diode ZD1
clamps any voltage spikes to 16V A
10Q resistor in series with the supply
raiì provides cunent limiting.

A 100¡rF capacitor decouples the
supply rail which is then fed to 3-
terminal regulator REG1. This pro-
duces aregulated +5V supplyraiì, with
further supply bypassing provided
by another 100¡rF capacitor directly
across REGI's output.

Additional 100¡rF, 1OpF and 100nF
bypass capacitors are also used to de-
couple the supply to microcontrolLer

IC1, the LCD module and the 433MHz
transmitter and receiver modules.

Construction
The Water Tank Level Meter Base

Station is built using two PC boards

- a main board coded o41o1o81 (115

x 65mm) and a switch board coded
041,01,082 (63 x 15mm). The latter
carries just four pushbutton switches
[S1-S4) and two 4-way SIL header
strips.

These boards are housed in a bulk-
head st]'le case fitted with a clear lid
and measuring just 1,20 x 7O x 3Omm.
Note that if you intend including

ffi)tbfls@@do
Value pF Code IEG Code EIA Code

100nF 0.1pF 100n 104
470pF nla 470p 471

Value pF Code IEC Code EIA Code

1 00nF 0.1¡rF 1 00n 104tr
tr
tr
tr
tr
E
tr
tr
tr

No. Value 4-Band Gode (1%) 5-Band Code (1%)

2 47OkA yellow violet yellow brown yellow violet black orange brown

1 220ka red red yellow brown red red black orange brown
2 39kO orange white orange brown orange white black red brown

2 27kA red violet orange brown red violet black red brown
2 22kA red red orange brown red red black red brown

3 2.2ka red red red brown red red black brown brown

6 1kO brown black red brown brown black black brown brown

2 10O brown black black brown brown black black gold brown

tBffiGdbu@dæ@æe@
tr No. Value  -Band Code (1%) 5'Band Code (1%)

tr 1 1kO brown black red brown brown black black brown brown

tr 1 10O brown black black brown brown black black gold brown
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pumps and other electric motors to
burn out. That's because, at low volt-
age, electric motors draw excessive
current (and thus overheat) when they
do not spin at their normal RPM,

To prevent this, the UHF Remote
ControÌ Mains Switch switches off the
suppÌy to the pump if a brownout is
detected (more on this next month).

Circuit details
The circuit for the Water Tank LeveÌ

Meter Base Station is really quite sim-

84 SucoN C¡ilp

¿-WAY SIL HEADER I 3.WAY SII- HEADER

ple. As shown in Fig.1, it's based on
a PICl6FBB microcontroller (IC1) and
a 2-Iine x 16 character LCD module,
Apart from that, there's just a couple
of 433MHz receive¡ & transmitter mod-
ules, a BCD switch, four pushbutton
switches and a few sundry bits that are
mainly in the power supply.

Of course, some of the components
are quite complex in themselves, such
as the 433MHz receiver and transmit-
ter modules, the LCD module and the
microcontroller. However, these can

Fig.2: follow this parts
layout diagram to build
both the main board and
the switch board. Take
care with the orientations
of the 433MHz receiver
and transmitter modules
- their pin assignments
are clearly marked on
their PC boards. Note also
that switches S1-S4 must
be installed with their flat
sides as sholvn.

be considered simply as "building
blocks", since we don't need to know
too much about their internal opera-
tion to make them work as intended.

IC1, the microcontroller, is at the
heart of the circuit. It monitors the
signal from the 433MHz receiver
and in turn drives the LCD and the
433lll4lHz transmitter that provides
pump control. It also monitors push-
button switches S1-54 and the encode
switch (S5).

Note thatwhile the 433MHz receiver
is vital to receive data from the level
meters, the 433MHz transmitter is
only necessary for pump control. If
you don't intend to use this unit for
pump control, then the transmitter
can be omitted.

As shown in Fig.1, the datareceived
by the 433l.llHz Rx (receiver) module
is applied to the RA5 input of IC1 via
a 1kQ current limiting resistor. This
resistor is included because IC1 can
latch up if excessive current flows
into or out of this pin if the input goes
above +5V or below 0V.

In operation, IC1 reads the data sig-
nal by clocking it in at a rate set by the
transmission locking pulse. This data
is then accepted by IC1 if the format is
correct and the encode value matches
the setting of BCD switch S5 (ie, the
encode switches in the level meters
and the Base Station must match each
other).

If the encode settings do not match,
then the data signal will be rejected.

to the two terminals on the PC board.
That done, connect a 12VDC plugpack
to the DC socket and apply power.
Check that there is +5V between pins
1.1 & 4 on IC1 and at pins 5 & 14 on
IC2's socket, If the voltage is within
the range of +4.75Y to +5.25V then
power ca¡ be disconnected and IC2
installed in its socket.

Apply power again and measure
the voltage between TP1 (GND) and
TP2. This should be about 2.5V but
if this differs by 0.25V, you will need
to run the set-up to adjust TP2 to sit
at 2.5V. This needs to be done at a

later stage when the pressure sensor
is connected.

Sensor box assembly
The fuIl assembly details for the

sensor box are shown in Fig.5.
First, a baseplate is made up us-

ing sheet aluminium measuring 31
x 26mm. This is then fitted with two
M3 x 20mm screws and M3 nuts for
the sensor and attached to two central
mounting posts in the box using M3 x
6mm screws.

That done, the sensor canbe slipped
onto its mounting screws (notched
pin to the Ìeft) and secured using two
more M3 nuts. Note that the sensor is
oriented so that port 1 is the one that
is connected to the tubing.

The wiring can now be connected
to the four sensor pins, with the cable
exiting through the adjacent end of
the box via a cable gland. Take care
with this wiring and make a note of
the wire colour used to make each
connection.

If you are using flat 4-way cable, it
will not form a watertight seal within
the gland. Applying a small amount of
silicone sealant around the wire where
it passes through the gland can provide
this waterproofing.

The port 1 connection to the sen-
sor consists of a 3mm PVC tube that's
covered with a 145mm length of
metal tubing. This assembly is passed
through the cable gland and clamped
in place.

The metal tube maintains an even
temperature inside the vinyl tube,
keeping it at the same temperature as

the pool water. The metal tube also
keeps the vinyl tubing straight and
holds it in place at a fixed depth in
the water.

If you need to run the TP2 set-up,
this can be done now. With power off,
temporarily connect the sensor to the

siliconchip.com.au

alarm PC board terminals, taking care
that everything is correct. Now press
switch 52 and re-apply power. The
Status LED should light and the TP2
voltage will be seen to vary and finally
settle at about 2.5V after 60 seconds.

The sensor box can now be mounted
at the pool, with the probe tip im-
mersed by about 60-90mm. The box
can be attached to the side of the
pool using brackets to the ladder or
secured to the side of the pool using
an underwater-curing epoxy such as

Bostik Titan Bond Plus.
Note that when using the box

mounting holes, it has two mount-
ing screw points that are effectively
Iocated outside of the box enclosure
but are accessed with the lid off.

The sensor box must be located so

that it does not receive the force of
the filter pump outlet. In addition, the
filter outlet nozzle should be adjusted
so that it does not cause turbulence at
the top of the water.

The wiring between the sensor box
and Pool Alarm needs to be protected
from damage by using conduit in areas
where it is exposed. This conduit can
be placed underground.

You can use one or two sirens with
the alarm. These can be Ìocated in
different parts of your property to
provide full sound coverage. It is best
to have these disconnected until the
Pool Alarm is calibrated.

Calibration
The calibration is carried out by

using on-board switches 52 & 53 to
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Fig.1: the Base Station uses a 433MHz receiver module to pick up data from the Water Tank Level Meter(s). This
data is then fed to PIC micro IC]. which in turn drives the LCD module. The 433MHz transmitter is only necessary
for pump control.
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Fig.s (left): this diagram shows the construction
details for the sensor unit. Note that the unit is
offset to the left inside the case, so that port Pl
of the pressure sensor lines up with the adjacent
cable gland. Take care with the wiring - pin 1 of
the pressure sensor is the lead with a notch in it.
The photo at right shows the completed unit.

26
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The PVC tubing is held straight
by the thin metal tube. This is slid
over the tube and through the cable
gland right up to portl, before the
gland is tightened down.

Switch will be described in SrucoN
CHIp next month and you will need to
build one of these for each pump vou
wish to control.

Temperature control
If the outside temperature is at or

below 0"C, the water in the pipes that
connect to the tank may fieeze. if that
happens, then having a pump start up
could destroy both the pump itself and
the connecting hoses.

For this reason, the unit includes
temperature control. This feature au-
tomatically switches the pump off if
the ternperature drops below a preset
threshold.

siliconchip.com.au

The actual threshold setting will
depend on the climate at your location
and how r,rrell the pipes are protected
from the enr¡ironment. If your plpsg
are underground, then thev mav never
freeze up. Conversely, if the pipes
are exposed, then they may easily
freeze.

Generally, you would set the temp-
erature to around -2" C. That's because
the water in the pipes is not likely to
freeze until the temperature drops
several deglees below zero for a rea-
sonable period of time,

Remote Control Mains Switch
In operation, the UHF Remote Con-

tlol Mains Switches receive the on or
off signals from the Base Station to
control the pumps. These switches
are each assigned a number from 0-9,
corresponding to the tank number
and its pump. This ensures that the
conect UHF Remote Control Mains
Switches respond to signals from the
Base Station.

Another important feature of each
UHF Remote Control Mains Switch
is brownout detection. A brownout
occurs when the mains voltage drops
well below its normal value, due to a
fault condition in the mains supply.
This not onllr ¿ff..¡t the brightness
of lights but more seriously, can cause

l-3¡...............*l

-/a
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Features
Monitors up to 10 Water Tank Level Meters

Digital readout shows 1% level resolution for individual tanks

Switchable bargraph level display for monitoring all tanks simultaneously

Temperature and cell voltage monitoring for each tank meter

Can automatically control up to 10 electric pumps

Automatic pump-off switching w¡th water level and temperature

Water level threshold adjustment for pump off

Temperature threshold adjustment for pump off

Specifications
Number of tanks monitored: 10 maximum

Bargraph display: eight levels plus "e" for empty, corresponding to levels
ol O, 12, 25,37,50, 62, 75, 87 & 99%

lndividual display: percentage display from 10-1 10% in 1% steps;
temperature from -99'C to +99'C.;cellvoltage with 2-digit 1OmV resolution

Pump Control: up to 10 pumps

Temperature threshold: pump switches off for temperatures below the
setting from -9'C to +99"C; adjustment can be made in 1'C steps.

Level threshold: pump switches off for level settings below 50%.
Alternatively, pump switches on for level settings above 50%. Adjustment is
available in 1% steps from 0-100%

lnvalid data: displays shows a"?" if no valid data at power up and after
one hour without fresh data.

Power: 9-12V DC @ 100mA

Encode: 16 selections to help prevent reception of a neighbouring signal

can mean that the Water Tank LeveÌ
Meter has a low cell voltage and has
ceased tralsmitting. The last measured
cell voltage before data was Ìost can
help solve the problem. Cell voltages
at or below 1.10V reveal that the cell
is discharged.

Alternatively, the Water Tank Level
Meter could have met with a much
more catastrophic disaster!

Enabling a tank
As noted above, a tank must be

enabled for the Base Station to display
its data, To do this, you first press the
Set switch so that the tank options
are displayed. If a tank is not enabled,
the display will show, for example,
<TANK1>OUT on the top line.

To seÌect the required tank number,
you press the Up ( ) ) switch to suc-
cessively select numbers 3, 4, 5, 6, 7,
B, 9, 0, L,2,etc. That done, you enable
the selected tank by pressing the Down
(( ) switch. This changes the display

82 Stuco¡v Cutp

so that it now shows the PUMP ON
or OFF indication and settings on the
second line of the LCD.

Once a tank has been enabLed, you
can continue to enable more tanks by
pressing the Up switch to find the tank
number and then the Down switch to
enable the tank as required. That done,
it's just a matter of pressing the View
switch to return to the main display
format,

Pump control
Once a tank has been enabled, the

menu for its pump control can be
displayed by pressing the Set switch.
The display then shows various op-
tions for controlling an electric pump
associated with that tank.

First, however, note that the pump
number for a particular tank is the
same as the tank number; ie, a pump
associated with tank 1 is pump 1, a
pump associated with tank 2 is pump
2 and so on.

Initially, when a tank is first enabled,
the pump is set to OFF. To turn the
pump on, first press the Set switch
to display <OFF> following the word
PUMP. The setting is then changed
lrom OFF to ON by pressing either the
Up(>)orDown(()switch

When this is done, the pump
switches on and the word "ON" wiil be
displayed, provided the pump control
threshold values are OK.

The pump control threshold values
are shown on the second line of the
LCD. This line starts with "OFF @"
(off at), followed by a level setting in
percent (eg, s%) and a temperature
setting in 'C (eg, -2'C).

In practice, the pump wilL not
switch on if the temperature is beiow
the threshold value or if the water
level is beyond the threshold value.
Conversely, if a pump is on, it will
switch off if the values received fiom
the level meter are below the tem-
perature threshoÌd or beyond the water
level threshold setting.

The water level setting threshold
works in two ways. First, suppose
you are using a pump to extract water
from a tank, as is normal if the tank
is used to supply water for a house.
In this case, the unit wouÌd be set to
automatically switch off the pump
when the tank water drops below the
set threshold. This is done to prevent
the pump running continuously when
the tank water has been depleted.

BasicaÌÌy, the unit will switch off
the pump if the level threshold is set
to 50% or less. Typically, the threshold
would be set well below 50%, at say
L5lo or loo/o,

Conversely, you might want to use
a pump to fill a tank from another
supply; eg, from a bore or from an-
other tank. In this case, you want the
pump to switch off when the water
level reaches the preset value so the
tank does not overflow. For the Base
Station pump control, a level setting
that is over 50% will switchthe pump
off when the water level reaches the
set threshold.

So the pump automatically switches
offforrising or faliing levels, depend-
ing on whether the setting is above or
below the 50% threshold.

Note that the Base Station does not
directly control the pump (or pumps).
Instead, it transmits a UHF signal to
a UHF Remote Control Mains Switch
and this in turn switches the pump on
or off. The UHF Remote Control Mains

set the water movement levels that
correspond to your pool.

For the alarm level, you need to
simulate pool water movement when
a smaÌÌ child falls into the water. To
do this, flll a 10-12 litre bucket with
water about one-third full and drop
the bucket from about 30mm above
the pooÌ water into the pool. Press 53
(,\larm Set) to record the movement.
The status LED will light during this
procedure.

Note that the calibration may not be
successful if the wave Íìom the bucket
does not reach the sensor during the
10s calibration period. If it doesn't
calibrate, try again (after the pool
water has settled) and wait until the

siliconchip.com.au

wave caused by the bucket has almost
reached the sensor before pressing S3.
You will need to try this at different
points around the pool.

Quiescent alarm calibration should
be done with the filter pump operat-
ing and with a typical breeze blowing
across the pool. Press S2 (the Quies-
cent Set switch) during these events to
record the water movement levels. The
Status LED will light during this time
and extinguish after 10 seconds.

Note that this quiescent level must
be less than the alarm level in order for
the return to monitor function ald for
the set to hold feature to work.

Now set the alarm period using VR1,
noting that the voÌtage at TP3 wilÌ

show the timeout. A 1V setting gives
a 1-minute aÌarm while 2V gives two
minutes and a 5V setting provides a

5-minute alarm - see Table 3.

Next, select whether you want the
"return to hold" feature with LK1 or
LK2 and set BCD1 for the required
return to monitor period - see TabÌe
4. If "return to monitor" is used (for
settings other than 0), then select the
setting that best suits your pool use,

Ifyou tend to vacate the pool a¡ea af-
ter swimming, then the return to moni-
tor period can be set to a short period.
If you tend to swim and then sunbake,
then a longer period may be necessary
to prevent the pool alarm sounding
when you return for a swim, SC

1.5V

2.0v

2.5V

3.0v

3.5V

4.0v

5.0v

Alarm Period

30 seconds

1 minute

1.5 minutes

2 m¡nutes

2.5 minutes

3 minutes

3.5 minutes

4 minutes

5 minutes

Return Period

No return

1.25 minute

2 minutes

3 minutes

4 minutes

5 minutes

6 minutes

7 minutes

I minutes

I minutes

10 minutes

20 minutes

30 minutes

45 minutes

60 minutes

75 minutes

Table 3: Setting The Alarm Period Paffis L¡st: Poo[ Alarm

1 PC board, code 03101081 , '102

x77mm
1 lP65 sealed polycarbonate

enclosure with clear lid, 115 x
90 x 55mm (Jaycar H8-6246
or equivalent)

1 lP65 sealed ABS case, 64 x 58
x 35mm

1 sheet of 189 aluminium,26 x
31mm

1 12V 400m4 DC adaptor
1 piezo siren (Jaycar Cat. 145308

or 145256)
1 piezo siren as above (optional)
1 MPX201ODP Freescale

Semiconductor pressure
sensor (Jaycar ZD-1904 or
equivalent) (Sensorl )

1 SPST waterproof momentary
switch (Jaycar SP-0732 or
equivalent) (S1)

2 SPST micro tactile switches
(Jaycar SP-0600 or equivalent)
(s2,s3)

1 BCD DIL rotary switch (0-F)
(Jaycar SR-1220 or equivalent)
(BCD1)

5 2-way PC-mount screw terminals
with Smm or 5.08mm spacing

1 2.5mm DC panelsocket
4 3-6.Smm diameter lP68

waterproof cable glands
1 2-way pin header, 2.54mm

spacing
1 18-pin DIL lC socket
2 M3 x 20mm screws
6 M3 x 6mm screws
4 M3 nuts
3 PC stakes

1 150mm length of medium duty
hookup wire

1 30mm length of 0.8mm tinned
copper wrre

1 length o12-pair (4-wire)
telephone sheathed cable or
4-core alarm cable (to suit)

2 100mm cable t¡es
1 150mm length of 3mm lD (5mm

OD) vinyltube
1 145mm length of 5mm lD (6mm

OD) metaltubing
1 1OkO horizontaltrimpot (code

103) (vF1)

Semiconductors
1 LMC6064IN quad op amp (lC1)
1 PlCl 6F88-l/P microcontroller

programmed with "Pool Alarm.
hex" (lC2)

28C337 NPN transistors (Q1,Q2)
3 1N4004 1A diodes (D1-D3)
1 16V 1W zener diode (ZD1)
1 Smm green LED (LED1)
1 Smm red LED (LED2,LED3)

Capacitors
2 470p,F 16V PC electrolyt¡c
5 '100¡rF 16V PC electrolytic
3 1O¡rF 16V PC electrolytic
2 1¡rF NP electrolytic
1 100nF MKT polyester
2 470pF ceramic

Resistors (0.25W 1%)
2 470kA 222kA
1220kA 32.2kA
2 39kO 6 1kO
227kA 210C)

Table 4: Monitor Return Settings
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9*T,ç qrk Drc MITH
WWW, SE,COM.CU

with bandwidth of up to 10MHz and vertical sensitivity
up to SmV/DlV. Easy to operate, it's an ¡deal instrument
for a wide range of hobby and educational uses.
Supplied with a 1:1 & 10:1 switchable CRO probe,
tiltable carry handle and detailed instruction manual.
o1803

vacuum,pump, electronically controlled tip temperature, solidly
built metal housing, and zero-voltage electronic switching of the
heater element to help protect voltage sensitive components.
f22701

SPDT 12V DC
Suits automotive
and speedboat
lighting/h9¡n.'
systems.

Switching: Single
Pole Double Throw
(single changeover
contact)
Contact current 204 (resistive load)
Contact vohage: 1 2V DC

D

50% oFF
A LARGE RANGE OF KITS

VISIT www.dse.com.au
FOR ALL THE HOT SPECIALS.

STOCKS ARE SIRICTLY LIMITED, AVAILABLE FOR PURCHASE, ONLY VIA www dse com au

AC wÍth Protective Cover
lllumination: Red Næn
Overall size: 40 x 29 x 3ómm

Heary duty 12V coil Double Pole
Double Throw (, 104 double
changeover switching contacls) relay.

350pc Cable Tie Pack
A great value way to stock up on
these popular nylon æble ties. Pack
contains 100pcs each of nahrral and
coloured l0omm x 2.5mm, 50pcs each
natural and coloured 200mm x 2.5mm,
and 5þc coloured 280mm x 3.5mm

Micro Blade Fuse Pack
with Bonus Fuse Puller
Each convenient pack includes
1x54, 1x7.54" 2:-1OA,2x
15A, 1x 204, 1x 254 and lx
304 micro blade fuses plus 1x
bonus Fuse Puller tool.

'!7 on from 26/12107 to 29/O1 læ

number using a 0-9 BCD rotary switch.
These selected numbers are the ones
that are displayed for each tank.

Note that only the tanks that are
monitored with a Water Tank Level
Meter need to be shown on the display.
So if you only are monitoring Tank 1

for example, then that number is all
that needs to be displayed.

Basically, you can enable which
tank numbers the display will show.
If only flve tanks are enabled and ihey
utilise numbers from 1-5, then each
consecutive number will be separated
by a space. If there are more than five
tanks or if numbers above five are
used, then there is no space between
each consecutive talk number on the
display.

In practice, the tanks are displayed
ftom left to right in a 1-9 and then 0

sequence. However, if one or more of
these tank numbers is not enabled, tle
display will include a space where
the tank number would otherwise be
positioned.

View switch
Pressing the View switch accesses

the alternative digital display format
(Individual Tank Detail diagram). In
this mode, individual tank data is
shown. For example, if tank 1 is select-
ed, the first line will show: "TANK1"
followed by "LEVEL" and then the
water tank level value as a percentage,
For example it may show "27"/"".The
levels can range from o-1LOYo,

If no tanks are enabled inthis mode,
the display will show "TANK ERROR
ENABLE A TANK!" [we describe how
to do this a bit further onJ.

The second line in this display
format shows the temperature reading
in oC and this can range from -99oC
through to +99oC (this is the tempera-
ture inside the corresponding Water
Tank Level Meter). Following this is
the word "CELL" and then the cell
voltage (eg,1.21Y).

If the cell voltage is below 1.15V
then a small cross will be displayed
just before the voltage value. This in-
dicates that the cell in the level meter
in not charging correctly which may
soon prevent it from operating.

Each enabled tank can be checked
in sequence using the Up ( ) ) or Down
[ ,( ) switches to select the tank number
required. Note that only enabled tanks
wiìl be displayed, For example, if you
have enabled tank t, tank 3 and tank 4,
then the Up switch wiII cycle between

siliconchip.com.au

1., 3, 4, 1., 3, 4, etc. Similarly, the Down
switch will cycle between these num-
bers in the reverse sequence.

Note that if you have only enabled
one tank, the Up and Down switches
will have no effect.

If the base station has not received
any data fiom the selected Water Tank
Level Meter it wiII show a question
mark (?) in the space that normally
shows tank level. In greater detail, this
will be shown in place of the bargraph
for the "AIl Tanks View" mode and in
place of the the level and temperature

value portions for the "individual Tank
Detail" format.

In addition, a '?' is initially dis-
played for level, temperature and
cell voltage when the Base Station is
switched on, before it receives data
from the Water Tank Level Meter, The
'?'will reappear after data for that par-
ticular tank has not been received for
more than an hour, However, the cell
voltage will still be displayed and will
show the last measured voltage before
transmission was lost.

Loss of reception for over an hour
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Designed to team with up to L0 Water Tank
Level Meters, this Base Station lets you
monitor water levels from a remote location
[eg, inside your home). As a bonus, it also
includes an option for electric pump control.

THE ABILITY TO MONITOR water
I tank levels from a remote location

can be very useful in certain circum-
stances. This particularly applies if
Jrou have several water tanks or if the
tanks are hard to access, or you want to
include automatic pump control.

This Base Station is intended for
use with the telemetry version of the
Water Tank Level Meter described in
the November & December 2007 is-
sues of Su,tcoru CHIp. It has an inbuilt
433MHz wireless receiver and can
handle data transmissions from up to
10 levei meters and dispiay the results
on a 2-line 32-character LCD module.
In bargraph mode, it can show up to 10
tank levels simultaneously, r,rrhile the

B0 StucoN Cntp

digital readout mode shows individual
tank levels lo 1.o/o.

-A.s shown, the Base Station is a com-
pact unit that can be placed on a shelf
or a desk or attached to a wall via in-
tegral mounting brackets. The display
is backlit so that it can be readily seen
under all lighting conditions.

The only contlols are four pushbut-
ton switches situated in a line imme-
diately below the LCD module. These
are used to control the display format
and to set up pump control. Power fol
the Base Station comes from a 9V DC
200m4 plugpack,

Display format
As mentioned, the display can be

switched to operate in one of two
formats, The first format shows all
enabled tanks and their levels as an B-

level barglaph on the one display (Al1
Tanks View diagram). In this format,
the top line shows the word "LEVEL"
and the tank levels are displayed as a
rectangular tank with sides,

Each tank level is shown b}' the
height of the bars in the tank and each
bar corresponds to a\2o/o or 13% step
in level. So, for example, with only
the bottom bar showing, the level is
above L20/o. For two bars the level is
al¡ove 25ok, while four bars represent
a level above 50%.

If the tank is tull (ie, at 100%), the
tank symbol is just a full rectangular
block (ie, all bars are on). Conversely,
arr empty talk or one tlat i sbeLow L2ok
in level shows an "e" for empty.

The second line in the display shows
the word "TANK" and the number of
each tank is displayed directly beneath
each of the tank level bargraphs, As
mentioned last month, each Water
Tank Level Meter is assigned a tank

ilodo.
Micro-Jet
Blowtorch
Compact handheld
blowtorch powered
by a disposable
butane lighter or the
included refillable
fuel cell. Provides a
pinpoint flame with
temperatures up to
1300"C. Windproof
and waterproof piezo
electronic ignition
T1100

PT-200 Butane
Powered Blowtorch
Powerful, heavy-duty
butane blowtorch
with adjustable flame
lor hobby users
Electronic ignition,
w¡th temperatures
up to 1300'C, and
up to óOmins use per
refill lnternal brass
and ceramic parts for
precision operation.
Colour may vary.
T1 101

Cordless, quick ignition,
butane powered soldering
iron kit, includes 1mm
soldering tip, hot knife,
'heat blower' and blow
torch tips plus solder and
a tip cleaning sponge lnc
handy carry case.
T1103

Lead-Free Silver
Solder Hobby Tube
13 grams of solder in a

A lead-free 1.Omm solder alloy containing
flux for general electronics work where
earlier lead based solders cannot be

Soldering lron Tip Cleaner
Low abrasion spiral-brass for easy
tip cleaning, with no water required.

ll,:llî:'"ffJ1,[i3:' $4sr

Ant¡-Stat¡c Solder Sucker
Easy to clean solder sucker with
a strong metal body, excellent

t:t{ff $3ss i,. *8" suction and a heat
resistant Teflon tip.
f2567

nickel-clad soldering iron
tips. N1ó35

iron-clad or nickel-clad soldering
iron t¡ps. 1009 roll. N2ó30

40W Soldering lron
240V operation, 430"C
operation temperature,

óOW Soldering lron
Provides extra heat reserues for
those larger jobs. W¡th 240V
operation, 470'C operating

i':':^","i:i"ilr":: ?i3,:' rslrriMr

temperature, long-
life plated tip,
lightweight handle

Weller
óW Battery Powered Soldering lron
For use in areas where mains power is not
conveniently available Up to 480"C t¡p
temperature and operates on 3 "AA" size
alkaline batteries (included) lncl conical
plated t¡p, lead-free solder
and protective cap. '1yr

warranty T2505

Weller
11W Battery Powered Soldering lron
Use where mains power is not available,
provides up to 510'C tip temperature, conical
plated tip, lead-free solder, protective cap, 1

year warranty. T2507

$8860$2S*
w¡th lightwe¡ght soldering pencil,
flexible cabling and a plated soldering
tip. Adjustable temperature (200'C to
450"C) and ceramic heater element
for long life. T2250

WWW dSC COM OU
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6 zones
for larger
houses!

At lasl
an

Protect your fam¡ly,
possess¡ons and home!
6 Sector Home / Business

Alarm System
a quality professionaI alarm system at
affordable price. lnstall ¡t yourself and

Combination 12V siren & strobe in

a weather proot hortsing Save:
yoLr money and space!

Passive lnfra Red Sensors
P¡ck up a barga¡n with these custonl

PIR deteclors for security systems

Featuring a buffered trans¡stor out-
put. Su¡table for use with a

retay if required Connection
instructions provided

OR BUY 4 FOR $50!

Gombo Camera
& Movement
Detector
A gr eat Low cost total
surveillance soLution

for home lvlovement
tr¡ggered or constant
surveiLtance modes
Colour CCD with
audio. lnctudes brack
et Requ¡res l\¡ 9243

pLugpack S18

Resellers
WESTEBN AUSTRALIA
Albany J&M Elælron¡cs 9842 3404

Denmark J&M Electroni6 9848 21&
Esperance Esperance Communiælions 9071 3344

Geraldton ML Communicalions 9965 7555

Jmndalup Lantelic 9301 0521

vlc'foRla
Bairnsdale Green Gage Seryices Pty Lld 5152 5677

Ballaral Wiltroni$ 5334 25'13

Benalia North East Electronics 5762 2710

Bendrgo PCB Eleclron¡6 5444 4044

BeMick Electronic Connêclions 9768 9420

Castlemaine Top EndTæhnology 5472 f700

Clayton Bækby Efmtronics 9562 8559

Cranbourne G&CCommuniÈtions 59963298

Croydon - TrusættsElætroniß 97233860

Geelong AmdemYTV 524€ 1621

Horsham Leaiing Edge Elælroniß 5382 4150

Leongalha Gardner Elælroni6 5662 2861

Leongalha Leongalha Photographiß & Elect 5662 3227

Mellon Tandy Elælronìcs 9743 1233

Pakenham Get Smarl Hi-F¡ I Repåirs 5941 4886

Porlland PBEIæfoniß 5521 1121

P¡eston Prslon Electronics 9484 0191

Swan Hfl Laleral Communkxtions 5032 2322

Warnambæl Koroil Streel Elætroni6 Seryices 5561 5111

Wodonga Exâct Compulers and Eleclroni6 6056 5746

Wonlhaggi Raneye RY Lld 5672 4774

NEW SOUTH WALES

d¡fterent phone numbers when your alarnt

tr¡Bgers See ptugpack and backup battery

betoly Extra keypads S 5265 (max of 4) S79

ln-buitt dialler calls you when your alarm
tr¡ggers, why pay for expensive monitoring?

save a fortune! Supptied ¡n 2 parts (main
ì,. ,-Ì unit & keypad) and can be fuLLy instatLed

!-El i;iJìüffü1åÎj1.'fJli;;'ffiii

Backup
Battery

Keeps your

alarm armed ¡n

the event of a

2 ln 1 Detector
Combines an infra red movement
sensor & glass break detector.
Save time and money instatL¡ng

mult¡ple detectors! ' I2VDC

iliäl r'; ffi

Entryway
Pressure Mat
lnterface [his pressure mat
into your aLarm system, shop

door entry or home automa-
t¡on project CircuÌt cLoses

vJhen stepDed on 80x54cm

Underwater
video down
to 30m
These t¡ny cam-
eras can also see

in the dark! Great for oul-
doors or aqLrar¡u¡r use

tul 9243 ptLrgpack to suit S18

Mini Pinhote
Gamera
Discrete surueiL-

[ance solLrtion for
a barga¡n price!

Professiona I

quatity- CCD

sensor, B&\4/ onty
Limited stocks

povrer failure! 12V 1 3Ah-

Keyless entry for your
home or business
Interfaces with most atailn systenls and

door str ikes to provicie easy access for
aulhor ised users by simply waving a

coded iag in front of the lvattbox Can

be configured to requ¡re tag only entry
or a combinat¡on of tag and pin lumber
secur¡ty Features: 3 relay outputs
. I 2V operation ' Add¡iional tags .Æ

'^' öàr'äï .;;l;;ä""'ê*''* -
stvle tâss $5 95 {S 5375)

Affordable professional security!

Leading Edge Elætroniß 6686 3610

Brookvale EleckiÉl 9938 4299

Cobar Eleclroniß 6836 2962

Powerpoinl Eleclronics 6554 5t106

GrifrLh Systems Plus 6964 5933

Prolroniæ 6742 21 10

Leading Edge Eleclroni6 4393 2528

Henchman Products 4956 71 1 1

cPl 4571 4699

Griíins Leading Edge 6862 2593

Penrith Llghl and Sound 4722 2223

John Fenell T{o Way Badio 6581 1341

Leading Edqe Electroni6 4987 4909

[larineConnecl 9583 1710

Singleton Hi-Fi 6572 2477

Chanlroniß 9609 7218

Po\rerpoinl Electroniß 6557 8000

Wa99a CarFadro& H¡-Fi 6925 6111

Herkes Elælr¡cal 9319 3133

lechlron Elælroniß 9604 9710

Mad El€clroniß 4297 7373

Newlek Eleclroni6 4227 1620

Pro D¡s Enlerlainmenl 4353 1100

Delsound Ply Ltd 3397 8155

Prine Elætronic Components 3252 7466

Penlacom 4032 1710

Leading Edge El€ctroni6 5491 8533

Acce$ Elecfonics 4742 2590

Leadìng Edge Eleclroni6 4972 6660

Leading Edge Eleclroniæ 4128 3055

Leading Edge lnnrsla¡l 4061 6214

Access Electronics 4658 050C

Stevens Elætronics 4951 1723

All Eleclronic Supplies 5443 61 19

Leading Edge Elækonics 4121 4559

Leading Edge Eleclronics 4098 2200

0ulback Electronl6 4743 3475

Acces Eleclronics 4922 1058

Michaels Elecl¡onrß 4632 9990

Solex 47754522

Aatotics 82126212
Force Eleclronics 8377 0512

Azlroniæ 8349 6340

Force Eleclronlcs 8347 1188

Force Eectronl6 8261 7088

ForceElætronics 8391 1133

Anvil Electronrcs 8725 3366

Force Electroniß 8532 1433

Force Eleclronics 8347 1188

Eleclronrcs Plus 6432 2641

Aclive Eleclronr6 6231 01 1 1

Aclrve Elætronlcs 6334 7333

CBD ElectronÍ6 6334 27t

Ball na

Brookvale

Cobar

Foßter
Gritiith

Gunnedah

Lakehaven

Newcastle Wesl

Norlh Fichmond

Pârkes

Penrilh

Porl Macquarie

Raymond Terace

sån Solci
Sìngleton

Smithleld
latee
Wagga Wagga

Walerlm
Welherill Park

Wrndang

Wollongong

w!9ng
OUEENSLAND

Bfisbane

Bowen H I s

Cairns

C¿lou¡dra
Cloncurry

Gladstone

Heryey Bay

lnnislail

Longreach

ñlarkay
[laroochydore
Maryborough

lr{ossman

¡/ounL ls
Hmkhampton
loormmba
Townsv ile

Adelâide

Brighton

Enlield

F ndon

Hclden Hil

t1l Barker

Ml Gamb er

Muray Bridge

Woodville So!th

TASMANIA

Burn e

Hobârl

Launceslon

La!nceston
NEW ZEALAND

"Cable-Free"
2.4GHz Gamera
Wireless security made
easyl Th¡s pro'gracie btack
and white CCD camera olfers

superb c[arity ldeal for home
or busi¡ress Inbuitt trânsnr¡t-
ter and C/CS lens mount

Gompact
Reversing
Camera
This at[ metaI cotour
revels¡ng canlera can be

SuPerb
quatitY
picture!

Bargain B&W
Dome Camera
Ut¡lises a h¡gh

quatity CCD sensor fot an

excellent low noise p¡cture.

This conrpact dome canrera
easity nìounts to ce¡lings,
under eaves etc Carììera angle
can be quickty adjusted
N4 9243 ptugpack to suit S18

Discrete Surveillance i

rml

so,ytol I.1,
instoll! i

discrelety via this cotour I

camera featuring a high
performance Sony CCD

sensor Great for riorkplaces
oÍfices shops etc[ü"i::,'"-m

PR'CE! ''

SOUTH AUSTRALIA

ù

Compact CMOS
Colo r Camera
0nty 30nrm highl Can

be nìounted just about
v/here Great for
home or bus¡ness
Also featLrres audio
Limited stocks

$50 oFF!

Global PC 3 377 6086

Global PC 3 354 3333

q) 
GrobarPc 33434475

:;j ,ï:".,;,..m
ort uptoanin
das y viewing.

Handy image flip function shows video as

if viewed in Your cars mirrors'

Chrìstchurch

Papanui

Rìccarlon

O Altron¡cs 20 all possrble câre rs laken

Altronìcs takes no responsibilily f0r any loss or dam

age howsoever caused. sulfered by a reader with

respect to any maller or lhing referred Lo heÍeln

PrÌces slaled he(ein are only valrd for the curent
monlh or until slocks run oul All pr¡ces include GST

and exclude freight and insurance See latest cata-
logue for freight rales

-D|c6MmAuto Ranging Digital
Multimeter
Auto-ranging 3999 count
mult¡meter w¡th backlit
LCD screen and numerous
measurement modes including
Capacitance, Frequency,
Duty Cycle and Temperature.
lncludes a Relative mode
{or improved accuracy wìth
low value readings. Other
functions include a Sleep
mode to maximise battery life,
fuse protection on all current
ranges, plus Diode and
Continuity tests.
Supplied w¡th test leads, test
clips, K-type thermocouple,
and fitted 9V battery. 41471

090 Metermon
38XR Professional
DMM
The Meterman 38XR is a

fully featured auto-ranging
professional Multimeter with
a 10,000 count 4.75 digit
display with bright blue
backlighting, a 41 segment
analogue bar graph for
monitoring fast changing
readings, True-RMS circuitry
for accurate AC voltage
and current readings, O -25%
basic DC accuracy plus
extremely high safety ratings
of Cat lV ó00V and Cat lll
1000V. o1784

D¡EreFM_¡ÏF

1-15V DC ó0A
Heaw Dutv Lab
Powdr Sup'ply
High efficienry Lab supply
with adjustable 1V to 15V
DC output, huge ó04
cont¡nuous current rating,
plus low ripple output and
internal cooling fan. Front
& rear panel DC outputs,
with a Remote sens¡ng
terminal to compensate
for cable losses Features
large LED front-panel
metering and heavy-duty
rear panel banana sockets.
Q1775 NB Not stocked atall
stores, but can be ordered in

I

Autoranoino
Pocket MulÍmeter
Large LCD for easy
viewing and is easily
carried in your
pocket, toolcase or
vehicle glovebox-
DC and AC voltage
measurements, plus
Resistance, Frequenc¡r,
Capac¡tance, Duty
Cycle, Diode and
Cont¡nuity checks.
Supplied w¡th fitted
leads and battery plus
detailed ¡nstructions
and vinyl holder. 01473

ïtïAiltuM
S-Video Cable 1.5m
lmproves picture quality compared
to composite video connections.
High qualìty OFC cable, heavy
duty shielding plus 24K gold
plated plugs for improved
performance. C17óO

Rugged Mains Rated
Dig¡tal Multimeter
Ruggedly built 3 5 digit, 24
range digital mult¡meter
with a "Cat fl ó00V" rating
and specially designed
construct¡on for safer use with
240V domestic mains circuits
lncludes a large LCD screen
and continu¡ty checker. Uses
recessed banana sockel.s and
shrouded banana plug leads
for added safeÇ. Provides
Max Hold and Data Hold
functions and removeable
protect¡ve rubberised holster.
o15ó3

1000A Ac/Dc
True RMS Digital
Clamp Meter
This industrial grade meter
features a large 4000 count
LCD screen plus bar graph
display. AC/DC current
ranges to 10004, and
Auto Power Off function.
True RMS AC voltage
and current readings
provide greater accuracy
when measuring non-sine
waveforms.
41476

FOXTE1X
Scârt to Component 1.5m
To connect the FOXTEL Digital
Set Top unit or FOXTEL iO to your
Plasma/LCD/TV or AV

Hr"iff".liñ: $60Ðs

TITA]IIUM
Dioital Audio Video
HóMtcable
High qualíty OFC cable
and 24K gold plated
plugs provide improved
connections.
1.5m c1779 $49.98
5m c 1780 $79.98
10m c 1781 599.98

DiereFM-iïF
lIIÉ@

PVC lnsulating Tape
Everyday general purpose
adhesive PVC insulation
tape for all those small jobs
around the house. Black,
18mm wide, 0 13mm thick,
18m roll- rrlz:¿z

Silicon Chip
Magazine
Save 50% off
the cover price
when you buy
your copy each
month from your
local Dick Smith
Electronics store.
Limited stocks per month. Offer
extended to April 2008 issue.
May not be available at DSE
Franchise or Reseller stores.
85020

$425

Promotion from 26112107 Io 29lO1l8
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Order Hotline 13OO 797 OO7

70W Enthusiast Gas Soldering lron
Smâll, yet powerful! ldeaL for the budding enthusiast
With buitt ¡n stand 30 m¡nutes use from
a fult tank, Kit version includes:
. Carry case ' Blow torch . Hot a¡r
btower. Hot knife . Sotder . Sponge

Precision Mini Drivers
ldeat for smal[ etectron¡c
equipment A toolbox essentiaL

for technicians & enthusiasts
Conta¡ns 5 ftat btade
and 3 phiitips head
drivers- AL[ supptied in
a robust carry case-

A third hand for hobbyists
Everyone could use a th¡rd hand when gtlring,
pa¡nting or sotdering! These handy holders
can help! Perfect for mode[ makers, and
electron¡c enthus¡asts.

GREAT

VALUE!

Easy Solvent
Dispenser
Safe and handy
way to keep clean-
¡ng alcohol, PCB

cleaner or sotvents
etc handy on your

Also great
for ptast¡cs!

bench teatures a

pump action [ìd
which holds a few
mt's 180mt
chamber. ESD safe!

Detect lethal
AG voltages
without contact
Non-contoct pocket sized AC
detector with LED flashlight.
EssentiaI for anyone operat¡ng with AC w¡r¡ng. L¡ghts up
whenever it ¡s near any AC source (100-600V @ 50-60H2)

Measure Æå

Precisely -
Engineer grade
stainless steel
vernier calipers.
Fitted with an easy
read d¡at guage

Thumbwheel stider

Nifty Service Aid

and lock allows
ftexib¡tity when
pfeose
0 02 to 150mm

iWATERPROOF
iTrue RMS DMM
t

i Top of the range ldeaI for marine

| & m¡nìng techn¡cians, Beware of

I cheaper models which may look
! similar but do not have atl the

I features! Such as: . True Rl\iS

í measurement . 40MHz Frequency

I counter with bar graph . Max/nrin
j recording . Cap¿cilance lo 40mF.

: Ptus these great features:

True RMS
Autoranging DMM
With features usuatly only
found ¡n rneters tw¡ce the pr¡cel

Capabte of measuring AC waveforms
with high accuracy, pLus easy auto-
ranging operat¡on Features: . ACV

& DCV to 750V . 104 rating (ACIDC)
. Resistance to 40MQ . Capacitance
to 100¡rf . Temp to 1000"C
. Cont¡nuity . Frequency to 10MHz
. D¡ode test . Auto power

off . Rubber holster & test
leads included. . Data hoLd

& relative modes

Precision
Frequency
Counter
Th¡s h¡gh

accuracy
counter covefs a

i
frequency range of 10Hz lo 2.7GHz
in two ranges with separate inputs; Ch A l0Hz to
100MHz and Ch B 100MHz to 21GHz. ldealfor
servic¡ng and calibrat¡ng RF equ¡pment such as

rad¡o mics. CB and amateur transceivers.
Features: . 8 digit disptay . High input sensitivity
. Per¡od, frequency and pulse count (totalise)
functions . x20 input

20o/o

With handy carry case!

I 'Jumbo LCD . Temp

i measurement . 104

I current range ' lncludes

i zt nange

io,si."ticn flfit-
i Meter
I This precision LCR

I meter is perfect for

I inductance. capac¡tance and

have for RF
serv¡c¡ng!

1 Watt High
Power

Headband
LED Torch

ldeal for camping,
fishing, cycling and

¡ng ¡n dark areas

I resistance Test leads, carry
I case and holster included.

3mm High
lntensity LEDs
1600mcd
br¡ghtness

HALF
PRICE!

i range. Perfect for remote monitoring
i devices. PC communications.
I inventions etc

BULK BRIDGES!
354 metal bridge
rectifiers KBPC3504 400V

Great for
inventors &

exper¡ments!

PROJECT PARTS...

LED "halogen
type" globe
Replace halogens
with efficient, low
heat LED globes. Great

for motorhome, caravan and
boat tighting ldealLty suited
for feature & cabinet tighling
For 12V DC power applica-
tions 1W [ight outputMultì-angte m¡n¡

vice. Made from
d¡ecast ålloy
Ctamps to

| & Receiver
! Buitd these optical

comm un¡cators
¡nto your next
proiect, or reptace
broken connectors
on your home
theatre equ¡pment

li= t. 36 way PGB
Termínals
Manufacturer

qual¡tyl Cut to

Compact LCD Meter
SAVE 20olo For pro¡ects requir-
ing a professional volt meter
with adjustabLe dec¡maI po¡nt

Easy to ¡ntegrate into your next
DC project.

Bargain
voltage
regs!
Save 30%.

3W LED Lights -
Less heat! Less power!

D¡rect replacement for
MR-16 halogen globes.
Provides up to 100,000
hours of Life. much more
than ordinary haLogens

Powered off a standard
halogen transformer 3W

Light output. 5W power

consumption- 12-24V
AC/DC operation. (note:

sw¡tchmode transformers may
requi¡e up to 4 LEDs per cir
cu¡t to operate )

ldeal for.the
enthusiast or
professional!

Metalwork
made easy! i 1r

Great for cutt¡ng out
odd shaped hotes.
Atlows you to "n¡b-
ble" aluminium,
plastic or thin
steel with arnaz¡ng

ing) lnctudes 3 x AAA batter¡es

No raincheck. No layby. Offere may not be available in some reælier or franchisê stores. WWW.dSE COM OU

Dtct(æ SMITH

Auto LED Tail
and Brake Lamp
Cluster of 19 High
lntensity Red LEDs
designed for 12V
DC automotive
operation, with twin
terminal base for
tail and brake lights.
Long operating life,
shock and vibration
resistant. P8ó29

Auto LED Turn
lndicator Lamp
Cluster of 19 High
lntensity Yellow LEDs
desìgned for 'l2V DC
automotive operation
as a turn indicator
lamp. Offers longer
operating life than
incandescent light
bulbs. P8600

õsG/m
Orygen Free Copper Speaker Cable
High conductivity, low loss Fig 8 Oxygen Free
Copper (OFC) cable with ultra-flex translucent
PVC insulation, and tinned copper conductors
on one side of the Fig I flex to aid in polarity
identification/matching. Conductors: 30 x
0.12mm OFC, cross-sectional area: 0.34mm2.
Price per metre. W2008

Auto LED Tail Lamp, Auto Tail Lamp,
Wh¡tE LED REd LED

#ê"Bij',v 
Quad shielded

The W 2087 is an RG-ó quad shield
version which is designed to allow
the use of standard crimp type
F-connectors while offering better
than 85dB screening.
Quality RG-ó 75 Ohm television
cable with 4 layers of shielding for
100% screening aimed to satisfy
and is recommended for digital,
pay TV and satellite TV needs.
w2087

Cluster of 19 High lntensity
White LEDS designed for 12V
DC automotive systems to
suit tail lamp bayonet fitting.
P8ó34

Cluster of High lntensity
Red LEDs designed for 1 2V
DC automotive systems to
serve as bayonet fitting tail
lamp assemblies. P8ó3ó

$l00rm

Auto LED - 42 x 10mm
lnterior Festoon LED,
wh¡te L¡ght
Array of ó High lntensity White
LEDs, desígned for 12V DC
operation. Offers longer life
than incandescent fi lament
lamps (up to 20,000 hrs).
Shock and vibration resistant.
P4621

Auto LED - 42 x 10mm lnterior
Festoon Lamp, Blue Light
Anay of 6 High lntensþ Blue LEDs
designed for 12y' DC automotive

TV Cable 75 Ohm Air Space
AIR SPACED TV COAX
High-quality, low-loss 75 ohm coax for
low signal areas. Provides lower loss tlan
standard RG59 cables, especially at UHF
frequencies. W2082

$1.ó0 per metre Sep

systems. Set the
mood in your car
cabin with a sooth¡ng
blue light! PBó22

75 ohm Air spaced w cable $ll0/m
w2084278-9522 r

Auto LED - 35 x'lOmm
lnterior Festoon, White
Light Lamp
Array of 4 High lntensity White
LEDs to replace the yellowy
incandescent light found in
smaller car interiors.
P4624

Auto Heaw Dutv
Power Cable
Similar to Figure-8 cabling
but provides a larger
conductor area with the
added safety of a double
insulation sheath for
protection in automotive
applications.
w2027



Ever wondered whether your latest scqthingly brilliant PICAXE
project idea would actually work? Well, now you can find out
beiore you build Ít, with the new PICAXE cÍrcuit simulator
software! Mr PICAXE, Clive Seager, talks us through the latest
PICAXE software offerÍng from RevolutÍon Education.

Eh [an

I n"tiable 24ov mains power
t' anywhere, anytime!

These compact inverters generate mains power from
=- >=

HUGE I

sAvlNGS!

Laboratory Quality
Benchtop Power Supplies
Futty adjustabte with LCD meters for
precision adjustments Great for R&D,

workshops or repair centres etc.

' Separate controls for vottage and current' Fixed 12V &

5V output ra¡ls ' Precision LCD voltage & current meters
, 0-30V adjustable . FuLly re8utated , Short circuit & over-

load protect¡on

High
Cu rrent
Connectors
Simitar to Anclerson@

connectors Massive 1204

rating suitabte for 4WD

and recreationaI vehicles
etc Note: same plug is

used for both mate and

femate connection

switched on and off mult¡ple times pe( 24

hours as des¡red
X 8018 Digilat: Can sw¡tch appliances on

or off up to 10 t¡mes per day! Plus

countdown t¡mer & random modes.

'{ - your car, boat or 4WD's 12V battery! Great for camping, farmers,

battery chargers and stereos. The higher capacity models are also greatfor

Pro Quatity 8
Gauge Power
Gable
0xygen-free
cabling for
sotar power &
duaL battery
systems 614 rated,
*Minimum

buy 10m

12V Auto Accessory
Great for 4WD's. boats &

Easy lo build ¡nto cab¡nets
quick and easy
apptiance connection.
12V cigarette tighter
socket.

25o/o ffjïil,i:9ü
Great for low current DC

wiring in cars, 4WDs,
caravans etc,

W 2l2l: 24/O 20 Heavy
Duty Red/Btack.

W 2136:32/0 2O Exl¡a
Heavy Duty Red/8tack

Add a fuse to power

catbe with minimal
; fuss Connects in-[ine

with 4G or 8G cabting

Suits 5AG fuses (not inctuded)

Fuse Distribution
Btocks

Sptits single 4 gauge cable
into mult¡ple I gauge

cables with fuses. 2 or 4
way 'Fuses not included

1504 Etectronic
Battery lsolator
For dual battery
systems in 4WD's,
Alto|s you to connect a

load to one batiery
wh¡tst ensur¡ng your second battery

remains fully charged for start¡ng ihe
englne Fealures a handy charging circuit and futl

electronic isolation for use in modern cars

204 Sotar Charge Gontro[[ers
These battery manager and solar regulatoÌ
modules form the hub of an alternat¡ve Power
system. They ensure optimal charg¡ng for both wet

cells and sealed lead acid batteries A range of t¡mer

sett¡ngs allow load to be powered at d¡fferent t¡mes
. Microprocessor controtted ' Deep cycl¡ng for wet

ce[[s . Screen shows panel & battery output . Over

charge & over temp protection . Low voltage

disconnect. Back current protect¡on ' Ovel

discharge & potarity protection . 204 max current.

making it appear as if someone ¡s liv¡ng ¡n your 
!

house! Press record to store ¡nformat¡on about when I

you use your apptiances When you go !

away, switch to ptay mode and your I

apptiances w¡tt operate during periods I

you rvoutd normatty use them. I*Hä"t ns

High Current
Regulated Lab Power Suppties
Compact switchmode des¡gn is both powerfut and

tightweight Great for powering communications
equipment. car audio ampLifiers. camping ft idges or

other portabte DC porver appliances.

M 8212: 3 to 30V regutated @ 204 max.

M 8222: l-llV reguLated @ 604 max Ptus auxilliary
5A output on front panel

ESR Meter Kit
6lp"t varue!,1"J;.1:iii:ii

SG April '04) ALlovrs quick "in-
circuit' detection of defect¡ve

etectrolytic capacitors. 0 01-994
autorang¡ng. A must have for

repair techn¡c¡ans- lncludes

case & fully screened &
punched front panel.

High Gurrent DG Ptugpacks
SAVE OVER 30olo SuppLied w¡th 2 1mm DC iack
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Power up your
battery devices!
This high quality desktop

home charger features smart
charging and discharglng circuitry
ensuring [ong reliabte baltery tife.

Suits AAA, AA. C, D, 9V Charge uP to

4 Nicad or NiMH batteries at once.

Greot
vølue!

ñies notinctuded

NiMH SUPER SELLOUT!
Good for up to a 1000 recharges! RecoLlp the cost

ofthese ions tife AA (1.84h), C (3 5Ah) & D (8Ah)

cetls batteries ¡n just a fe$J uses, AA's sold in
packs of 2, C & D sotd individuallY.

SAVE 30o/o

e
ql
s
1

12Way
Terminals
STOCK UP
AND SAVE!
6A @ 400V
rated.

Powerfu[ 4A
Multivottage
Power Supply
25o/o OFF!
Setectabte 3, 4 5, 5,

6,7.5,9 &12V.
Produces 4A (3-6V).

3A (7 5V-9v). 2 5A (1.2v)

output Supplied with 6 t¡p
ptugs to su¡t a majority of

appLiances

Powertran@300V4 LIMITED
Toroidal STOGKS!
Manufacturer qual¡tyl
High output with 18+18V

secondary windings- Pr¡mary

240V Crimp connector leadslfT- D-T -tt-.T.-lõ¿v*+r.) iihrtuirrlc,ocoarsarm0{mru1:l 
--- - ','t- 's0o0 -r1ß0 I

Fig.l: circuit simulation of the AXE107 Rudolph Project Kit (SnICoN Cnrr_, September 20-04)' What-you can't see from the
scieenshot is the "Rudolph the Red-Nosed Reindeer" tune playing from the pìezo (simulated via the computer's speaker)!
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AMAZING NEW YEA SALE ENDS JANUARY 31ST

I would like to thank atl of you who have dealt with us

throughout 2007 and wish everyone a happy and
prosperous 2008. This year we hope to bring you a

great range of new products, the 23rd edition of our
handy catalogue, and more of the friendly customer

service we're rgknonined for. Drop by one of our

Commercial Grade
lmport direct prices, save a

fortune! No longer iust for

UHF Wiretess Mic

commerciaI players, now
everyone can afford
the freedom of a
wlreless mic.
Fantastic
performance for your

social club or function centre! lncludes a handy autoscan

system altow¡ng quick and easy interference free channeI selection

Distribute audio
around the house
with ease!

AWESOME FUN!

Mini Remote
Gontrol Helicopters
. Hours of fun for lhe kids these

school hotidays . Hovers and flys etfortlessly
. Recharges ¡n just a few minutes . lncludes
lnfra-Red controller . ldeat gift for kids & big

kids atike! . Controtler requires 6 x AA batteries

FOR LIFE

E remote!
One remote can do all that?
YES! Reptace up to 8 of your

current remote controls Works

with TV, AMB DVD, CD etc Sets up

in just minutes. lncludes 100's of
pre-programmed codes for most AV

equipment (inctuding Foxtel and
Topf¡etd sel top
boxes). Learns new
equipment codes via
infra red.

plug

3 Way HDMI
Switcher
Wilh remote
control. Designed to switch
between 3 HD sources. Features:

' Up to 1080p resotution . lR

extender attows remote location
of the unit . lncludes ptugpack
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Fig,2: the program can be stepped through line-by-line and variable values studied on screen.

up. !

amptif¡er wìthout risk of damage or overtoading Each speaker ''zone'
has volume control and 0N/0FF switch 50W RMS per channel Suitable
for 4 or 8Q speakers

A Touch of Class for
Your Home AV System
6.5" 30W 2 way ceiling / wall
flush mount speakers. Expand
your home audio system with these

sAvE $50

professionaI quality speakers which
look and sound fantastic. They are

well suited to home lheatre / hi{i use.

The average home handypêrson coutd
install these ¡n around an hour. its jusl
that easy! Sold in pairs.

Nitto Self
Bonding Tape
Great for waterproof-
ing connectors and
cabtes
19mm wide,
10m rotl

Featur¡ng
precr sr 0 n

d¡gjtat heating
controI for the
best soldering
experience you'tL ever

have! Features inctude: . Ceramic heating
element ' Zero-vott switching . Comfortable stim
handte for all day use . Temperature tock . 200-

490'C range . Antistatic strap point

Compact
Mini Mixer
Totatty portable!
Powered by 9V

battery or ptug-
pack (M 9237)
this tiny mixer ¡s perfect tor home
karaoke or smaL[ productions lt mixes four
6 35mm mics w¡th total ease Channel level con
trols, plus master in a robust steel chassis

Drop Proof Announcers
Microphone
VIRTUALLY INDESTRUCTIBLEI

Unique designed super lough gritf

resists damage, even vrhen dropped

0nto harrl floors Excellent choice

for cLubs, schoots, pLaces of

worsh¡p etc.

Superb sound reproduction!

Calling All
Muso's!
UP TO 25o/o OFF
balanced 3 pin XLR
male to female mic

Gontrol 4 AV devices
with a single remote!
This compact water resistant

remote contro[ ¡s ìdeal for use

around the pooL or spa Supptìed pre-
programmed to suit most brands & types'of

AV equipment ie: TV. CD, VCR, DVD etc

WATER RESISTANT FOR POOTSIDE USE!

Gustomisable Rack Gases
These pro qual¡ty cases atlow internaI subchassis
to be mounted atong the futt width or height of the
case. Great for test equipment. amplifiers etc

Cat5e Data
Gabte

Handy 100m size

boxes. ideaI for
network¡ng the
average size house

; or for custom
I

A

Pi+å
"virtual" PICAXE chip with animated
components and Berkeley SPICE cir-
cuit anaìysis to produce a simulation
of a complete PICAXE project- and it
operates in real time on most modern
computers!

PICAXE VSM is a joint venture
between two UK companies, Revo-
lution Education, the developers of
the PICAXE system, and Labcenter
Electronics, a world leader in circuit
simulation products which has been
producing commercial SPICE and
microcontroller simulators for almost
20 years.

To use the system, you first draw
your circuit schematic on screen, us-
ing the library of over 10,000 popular
analog/digital components and auto-
mated wiring to build up your circuit,
You then associate your PICAXE
BASIC program to the PICAXE chip
component and click "PIay!" to watch
the circuit in operation!

siliconchip.com.au

On'screen animation
& virtual instruments

The on-screen output components
(eg, LEDs, motors and displaysJ all
animate as the PICAXE program runs

and input devices such as LDRs,
temperature sensors, switches and
keypads can be activated by clicking
on the animated model in the circuit
simulation.

This allows the userto interactwith

tu'--.,ñ

2Ùo/o

OFF!This compact unit atlows you 
Easlly connects to any

to connect up to two add¡tion- hom; stereo amglifier!
al pairs of speakers to your

's
t
l.

Soldering Station

i1."'*:l"'.,a¡Ë
MICRON for
your next
soldering
tron.
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Fig.3: a sample "virtual oscilloscope" trace.

leads.

Great for mlcs & mixers!

IANUAîY 2oo9 to
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sible to download additional models
from manufacturers' websites to use
within VSM.

All supplied component models
can also be "decomposed" and then
"rebuiÌt". This allows the user to
reconfigure the pin layout of a sche-
matic symbol if it is not laid out as

you desire.
Another advantage is that this al-

lows the user to edit animated models.
You can generate your own "orange
LED" model by decomposing the
supplied "red LED" and changing the
colour of the individual animation
fiames from red to orange.

Conventional (non-PICAXE)
circuits

VSM also supports "traditional"
components such as 555 timers, op
amps, logic gates, etc.

These components canbe simulated
in circuits by themselves or combinedFig,4: sample input/output animated components, including an LDR, a switch, a

7 segment display, a piezo btzzer and a motor.

Fig 3: this oscilloscope screen shot shows the signal at the
collector of transistor Q1. It is a square wave at 449H2
with an approximate duty cycle of 50%. Small variations
in the values of resistors R2 & R3 and capacitors C1 &
C2 account for the small deviations in the duty cycle and
frequency from theoretical values.

not, it's possible that either diode D1 or the LED (or both)
is reversed. That's not likely though, because you have
carefully followed the preceding assembly instructions,
haven't you?

Once power is applied and the LED is lit, the circuit
should be producing a modulated 455kHz signal. You
should be able to listen to it using an AM radio tuned to
either 91OkHz or 1365kH2, which are the second and third
harmonics of the fundamental frequency. If it is working,
you should hear a tone ofaround 500H2 when the antenna
is close to the radio.

If you have an oscilloscope, you can check the wave-
forms which we have included with this article. The
collectors of Qr a Q2 should have a square wave around
500H2, as shown in Fig 3. The collector of Q3 should be
an approximate sinewave at 45SkHz, whose amplitude
should fluctuate - see Fig 4.

Conclusion
This simple project is easy to build and cost effective.

It will greatly aid in the alignment of the IF stages of any
AM radio.

Fig 4: this osci s the signal that
appears at the At the relativelY
high timebase eform appears as

an approximate sinewave at 455kHz but slower timebase
speeds will in fact show the amplitude as varying - see
Fig.5.

Fig.5: in this screen shot, the lower trace (green) is the
audio waveform at the collector of Ql while the top trace
(cyan) is the resulting amplitude modulated 455kHz
output at the collector of Q3. As shown, the modulation is
not very clean but it is OK for the intended application,

the circuit as the program runs.
VSM also provides extensive debug-

ging facilities - the PICAXE program
can be stepped through line-by-line;
breakpoints can be set in the program
and the variable values can be dis-
played on screen.

VSM also contains a number of
virtual instruments including a volt-
meter, ammeter, oscilloscope, signaÌ
generator, logic analyser, timer, serial
terminal and IzC and spi debuggers.

So, for instance, you can connect an
oscilloscope probe to the "simulated"
infiared sensor and watch the infrared
demodulation on the oscilloscope
trace,

PICAXE components
VSM is supplied with a library of

over 10,000 components and supports
all the major protocols including
RS232, spi, I2C, l-wire, etc,

As well as all the conventionaÌ com-
ponents [resistors, capacitors, LEDs,
transistors, etc), the software supports
many advanced components not often
found in other simulation products;
eg, IzC EEPROMS, iButtons, digital
1-wire temperature sensors, serial
LCDs, stepper motors, radio-control
servos and in fact, all the commonly
used PICAXE interfacing devices!

VSM supports the popular Berkeley
SPICE model format, which many
electronic manufacturers provide for
their components and so it is also pos-

30 SILICON CHIP
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Fig,5: alternative
PICAXE-OBM
schematic
symbols used in
PICAXE VSM,
dependent on
user preference.

U1
PICAXEOSM

sc

Gompletely IUEIfl prujects - the result of two years research
o Learn how engine management systems work

o Build projects to control nitrous, fuel injection and turbo boost systems

o Switch devices on and otf on the basis of signal frequency, temperature and voltage

o Build test instruments to check fuel injector duty cycle, fuel mixture and brake and coolant
temperatures

Mail order prices: Aust. $422.50 (incl. GST & P&P); Overseas $426.00 v¡a a¡rma¡|.
0rder by phoning (02) 9939 3295 & quot¡ng your cred¡t Gard number; 0r fax the details
to (02) 9939 2648; or ma¡lyour order with cheque 0r cred¡t card deta¡ls to Silicon Chip
Publications, P0 Box 139, Collaroy, l{SW 2097.
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Fig.6: one of the free op amp tutorials.
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CABLE ÎE SECURING BAMRY
SNAP IEAD TO BOARD

Fig.2: use this diagram
to assemble the Minispot
PC boa¡d. The ceramic
resonator is not polarised
and can go in either way
around.

Compare this frrlly assembled PC board with the above wiring diagram
when installing the parts. The antenna wire should be about 300mm long.

A 9V battery is used to power the
circuit via power switch 51. Diode
D1 protects the circuit against reverse
battery polarity,

Construction
The PC board for this project is

coded 06101081 and measures 72mm
x 31mm. The component overlay dia-
gram is shown in Fig.2 while the same-
size PC artwork can be downloaded
fiom our website.

Start construction by soldering in
the eight resistors. Make sure that the
correct values are used, either by refer-
ring to the colour code table or better
stiLl, measuring the resistors with a
multimeter before soldering them.
Diode D1 can then go in, making sure
that it is oriented correctly.

The capacitors are next on the list.
Only the 22Op.F electrolytic (C3) is
polarised, with its negative terminal
connecting to the ground plane. The
ceramic resonator can then be in-
stalled, followed by the three transis-
tors and the LED.

Make sure that the transistors go in
the right way around. The LED is sol-
dered in with its cathode (shorter lead)
connected to the ground plane.

Next, connect the battery clip, mak-
ing sure that the red wire connects
to the positive supply terminal and
the black lead connects to the ground
plane. Secure the leads of the battery
clip with a cable tie. Two holes have
been provided on the PC board to do
this. You may now solder the toggle
switch.

Finally, cut a length of insulated
wire about 300mm long. This forms
the altenna. Solder one end of the wire
to the antenna pad on the PC board.
That completes the construction of the
Minispot oscillator.

Testing and troubleshooting
Applying power and flicking the

toggle switch to the on position should
result in the LED Ìighting up, If it does

into a PICAXE circuit. The software
also includes a series of over 75 free
"electronics principles" tutorial files
which explain the operation of logic
gates, timers, op amps, etc.

VSM can also be customised to your
own preferred graphics. As can be seen
from Fig,6, a customised dark back-
ground helps highlight the current and
voLtage colour coding of the animated
wires when a simulation is run.

Netlist and Bill Of Materials
export

VSM can export a Bill of Materials
for the circuit schematic and can also
generate a netlist that can be imported
into a PC board layout application to

available, including popular freeware
PC board layout applications such as

Eagle,

Example VSM circuit
The model shown is of the AXE110

PICAXE-1BX datalogger, which was
described in SucoN CHIP between
lanuary and March 2004,

An animated LDR and DS1BB20
temperature sensor provide the inputs
to the system, while the data is saved
to an I2C EEPROM memory chip.

The AXE033 serial LCD module
shows the current temperature and
light readings, and the DS1307 real-
time-clock allows the datalogger to
take samples at specific time/date

stored data to be uploaded when the
datalogging session is complete,

Further details
A single user licence for PICAXE

VSM costs $,\U115.
Licences are delivered by email. To

buy online, or for further information
including a free demo version, please
visit the PICAXE VSM website at
www.picaxevsm.com sc

Fig.7: Bill of Materials exported from PICAXE VSM in
CSV format.

Fig.S: AXE110 Datalogger Circuit, simulating three advanced
prãtocols - RS232, 1-wire and IzC - in one design!

duty cycle will not be exactly 50%.
As noted above, the astable multi-

vibrator is used to power the 455kHz
oscillator via resistor R7. As we have
seen, the collectors of Q1 and Q2
continuallv switch high and low. R7
is fed from the voltage divider formed
by resistors R4 & R5 and since the

collector of Qz switches between
about +0,2V and +8.4V (nominal), the
junction of R4 & R5 will therefore be
switched between about +8.4V and
+5.5V (without allowing for the slight
loading effect of R7).

Hence the supply voltage to the
455kHz oscillator is varied over these
limits and so the amplitude of the out-
put signal lrom the collector of Q3 will
vary in direct proportion to the sup-
ply voltage; ie, it will be "amplitude
modulated" at 455kHz.

The modulated output signal is
AC-coupled by capacitor C6 to a

length of wire which functions as an
antenna.

generate a board design. slots.
Adozendifferentnetlistformatsare FinaÌiy the RS232 link allows the

1 Bill ol¡,1ùlc.i,rts For ÀXfllûDdtðlo?A.t¡ -P¡oleus tlT¡'{l lti.:lrcr f:jfotr
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G0Mlt'lG NEXT M0llTH
ln our February issue we will
look at a step-by-step tutorial
on how to build up a PICAXE
circuit from scratch using
PICAXE VSM.

@aeturGodæ
Value ¡rF Code IEC Code EIA Code

47nF .047¡t"F 47n 473
68pF NA 68p 68
27pF NA 27p 27

This remarkable collection of PDFs covers every rssue of R & H, as it was known from the beginning (April

1939 - price sixpence!) right through to the final edition of R, TV & H in March 1965, before it disappeared

forever with the change of name to EA.
For the first time ever, complete and in one handy DVD, every article and every issue is covered.

lf you're an old timer (or even young timer!) into vintage radio, it doesn't get much more v¡ntage than this.

lf yoú're a student of history, this archive gives an extraordinary insight into the amazing breakthroughs made

in radio and electronics technology following the war years. And speaking of the war years, R & H had some

of the best propaganda imaginable!
Even if you're just an electronics dabbler, there's something here to interest you'

Please note: this archive is in PDF format on DVD for PC. Your computer will need a OVD-ROM or

DVD-recorder (nol a CDI) and Acrobat Reader 6 or above (free download) to enable you t0 view this

archive. This DVD is NOT playable through a standard A/V-type DVD player.

}IERE'S }TOW ÌO ORDER YOUR COPY:

. ploaso hrvo yourcrcdil cad handll I Don'l loruel lo lnrlude four name, ¿ddns, phone ¡o å¡d iledilcatd dola¡ls " You rill be P¡omplad lor roqu¡red irlomel¡on

Exclusive to:

Ræffir Godæ

tr No. Value 4-Band Code (1%) 5-Band Code (1%)

tr 1 10MO brown black blue brown brown black black green brown
tr 2 33kO orange orange orange brown orange orange black red brown
tr 1 22ka red red orange brown red red black red brown
tr 1 1.5kO brown green red brown brown green black brown brown
tr 2 1kA brown black red brown brown black black brown brown

tr 1 47OA yellow violet brown brown yellow violet black black brown
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lead-acid (SLA) battery is discharged
to the safe minimum level,

Basically, the project is designed to
be used in conjunction with a small
L2V / 1.A automatic SLA battery charg-
et, such as the Powertech MB-3526
unit sold bylaycar stores and dealers.
This unit normally keeps the internal
SLA battery at full charge and we use
this project to monitor the charging
voltage so that it cal determine when
there is a mains failure.

That's how it knows when to switch
on your 12V emergency lights.

Running time
The 12V SLA battery specified has

a rated capacity oT Z.z1'}:' (ampere-
hours), which should be enough to
power typical domestic 12V emer-
gency lights for the duration ofall but
the most prolonged mains failures.
For example, it wiII power a couple
of 1.2Y11.6W (twin BW tubes) fluoro
fittings like the laycar 5T-3016 for
around two hours or for a little over
one hour if you hook up a 12V11\W
single fluoro as well.

How can you work out the time it
wiII run a certain combination of 'J.2Y

emergency lights? As a rough guide,
you need to work out how much cur-
rent each light fitting draws, then add
up the total current, Then if you divide
the battery capacity by this total cur-
rent, the Ernswer will be the approxi-
mate running time in hours.

The reason why this gives only a
rough guide to running time is that the
nominal capacity of a battery is based
on it being discharged óver a 2O-hour
period-ie, at a discharge currentrate
of Cl2o, where "C" is the battery's

rect IF alignment is essential to good
performance,

There are various ways in which
IF alignment can be achieved. The
simplest is to align your receiver "by
ear", This involves tuning to a broad-
cast signal and adjusting the IF stages
ultil the maximum output from the
Ioudspeaker is obtained. However, this
method will almost certainly not give
the best results,

Not only is it likely to result in
having all stages aligned to the wrong
frequency but there is also a difficulty
in judging where the maximum output
is obtained.

The ideal method is to have an
RF signal generator set precisely to
455kHz and fed into the first IF stage
(ie, after the mixer). As the alignment
proceeds and the sensitivity improves,
the output from the signal generator
canbe progressively reduced, to avoid
activating the AGC (automatic gain
control) circuit of the radio (which
would otherwise act to reduce the
receiver's sensitivity).

Ah, you say, "I don't have an RF
signal generator", This is where this
455VJIz modulated oscillator comes
into play. It will do the same job but
costs only a few dollars.

Circuit description
The circuit of Fig.1 can be divided

into two parts. The flrst part consists
of a 2-transistor multivibrator (Q1 &
Q2) which generates a sçluare wave
at around 500H2. The second part is
a phase-shift oscillator (Qg) with a
455kHz ceramic resonator connected
between the collector and base of the
transistor. This would normally be
referred to as a Pierce oscillator.

We use the multivibrator to "modu-
late" the 455kHz oscillator by varying
its supplyvoltage, This is done simply
by connecting R7, the 22kQ collector
load resistor for Q3, to the voltage
divider resistors driven by Q2 (Ra &
R5). But wait: we are getting a long
way ahead of ourselves in describing
how the circuit works. Let's just back
up a bit and describe the operation
of Q1 &Q2, the astable (free-running)
multivibrator.

In essence, a multivibrator consists
of two transistors which alternately,
switch on and off. In fact, the way that
the transistors are biased ensures that
only one transistor can be on at any
time, The frequency of the alternate
switching is determined by resistors

siliconchip.com.au

R2 & R3 and capacitors C1 & C2,
To describe the operation, suppose

Ql is initially onwhile Q2 is off. Since
Q1 is on, the collector end of C1 is near
ground [oV) and so is the collector
end of R1. Now C1 begins to charge
through resistor R2 to 0.6V eventually
turning on Q2.

When Q2 turns on, its collector
goes to 0V pulling C2 down with it,
causing the base of Q1 to be pulled
below ground. So QL turns off. Now
C2 is charged via R3 to 0.6V which
then turns off Qz and Ql- is turned
back on.

This process repeats continually
and the resulting output at either the
collector of Q1 or Q2 is a square wave
at a frequency dependent on the RC
time constant formed by C1 and RZ
or equivalently, C2 and R3.

The Irequency of the square wave
produced is given by the equation:
I = 7/(o.6es(R2C7 + RsC2))
(approx.) = 7/(2 x 0.693R2C7)

With the values used in this project
(R2 = R3 = 33kA and C1 = C2 = 47nF),
the expected frequency is approxi-
mately 465IJ2. This will vary slightly
according to the actual values of RZ,
R3, C1 and C2. klparticular, if R2*C1
and R3*C2 a-re not exactly equal, the

Fants L[st
1 PC board, code 06101081,

72mm x 32mm
1 9V battery
1 9V battery clip
1 cable tie
1 SPDT toggle switch (Altronics

s1 325)
1 300mm length of wire for

antenna
1 ZTB455 455kHz ceramic

resonator

Semiconductors.
3 8C548 NPN transistor (Q1-Q3)
1 1N4004 diode (D1)
1 3mm green LED (LED1)

Capacitors
1 220¡tF 16V electrolytic
2 47nF MKT polyester
2 68pF ceramic
1 27pF ceramic

Resistors (0.25W, 1%)
1 10MO 1 1.5kO
2 33kO 21kA
1 22kA 1 470A

E@GTTTE,
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Multicore hos
been the
world leoder
for soldering
moteriols

Prime Electronics, their sole
distributor in Austrolio, corries
extensive stock of most
Multicore products in both
Tin/Leod ond Leod-Free,
This includes Solder Wire,
Solder Poste ond Gel & Liquid
Flux,

Prime Electronics is olso the
sole Austrolion distributor for
Loctile@ electronics products,

Contoct
Prime - Sydney (02) 9704 9000
Prime - Brisbone (O7) 32527466
or emoil us:

soles@pr¡me-eleclfon¡cs. com.ou

This easy-to-build project automatically turns
on the power for L2V emergency lights within a
second or two of a mains power failure. Build
it and you won't have to search for candles or
your torch in the event of a blackout.

wäï"m'lTTå#Try,äfl]ä:
or mains power failure? It's a familiar
story - if it's at night, you're left floun-
dering in the darkness, searching for
some candles or your torch. ,{nd if you
do find tlre torch, it's more than likely
that the batteries have gone flat.

This project means that you should
never have to search around in the
darkness during a blackout again.
As soon as the mains power fails, it
automatically turns on the power for
some 12V emergency lights within
a second or two. It then keeps them
operating until either.the mains power
is restored or its internal'1.2Y sealed
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nominal capacity (in this case 7,24h,
so Cl2O = 360m,{).

When you discharge the battery at a
higher rate than this, its effective ca-
pacity drops somewhat. For example,
if you reduce the discharge time to
10 hours, its effective capacity drops
to 6,7,A.h. If you want to discharge it
in five hours, the effective capacity

drops to 5,95.{h. And if you want to
discharge it in just one hou¡, its effec-
tive capacity drops to 4.04h.

So if you want to run say three of
the 5T-3016 1.2V l16W fluoro frttings,
which each draw around 1.354, this
will result in a total cuuent of 3 x
1.354 = 4.054. The battery will be
ab'Ie to rurr these for 4.O14.o5, or just
a whisker under one hour.

Similarly, you could run, say, four
t2Vl1.1W fluoro frttings which each
draw about 0.94 (giving atotal current
of 4 x o.g = 3.6,4.) for a little ove an
hour (4,0/3.6 = 1.11).

In either case, if you just run one
lamp, it wiII probably run for a few
hours,

A manual over-ride switch is in-
cluded so thatyou canturnoffthe 12V
lights manually if they're not needed

- for example, if there's a blackout
during the day.

How it works
Refer now to Fig.1 for the circuit

details. As you can see, there's not a
Iot to it.

At its heart is The 1.2Y/7,24h SLA
battery, which is maintained at fulI
charge by the external automatic
charger when mains power is present,
The charging current flows through D1
and directly into the battery. Note that
D1 is a 1N5822 Schottky diode, which

has a low forward voltage drop (typi-
cally 390mV for a charging current of
1A), so it doesn't significantly effect
the charger's operation.

The DC input voltage from the
charger is also applied to LED1 via
a series 1.5kÇ) resistor, with the LED
current also flowing through the base-
emitter junction of transistor Q1-, As a
result LED1 turns on whenever mains
power is present and Q1, is forward
biased as well. This causes Q1 to turn
on and pull its collector voltage down
to a low level (around 4oomv).

The collector of Q1 is connected to
the reset input (pin 4) of IC1, a 555
timer IC used here as a dual compata-
tor and flipflop. So while ever mains
power is present and Qr is on, IC1
is held in its reset state with its pin
3 output switched low As a result,
the gate of Q+, an N-cha¡rnel power
Mosfet, is also held low al.so a¡rd so

Q4 remains off.
Basically, Q4 fulctions as the switch

for the 12V emergency lights, When Qa
is off, the lights are off as well,

Now consider what happens when
the mains power faiis. When this
happens, there is no charging volt-
age ftom the SLA charger and so D1
becomes reverse biased. As a result,
LED1 turns off and there is no longer
any base current for Q1 which turns
off as well.

@2æ8

Fig,l: the circuit consists of a multivibrator (transistors Q1 & Q2) running at
SOOHz and this modulates a 455kHz oscillator based on transistor Q3 and a
ceramic resonator.

72 Stttco¡,t Cmp

TTTHIS PROIECT GENERATES a¡ am-
I ptituae Áodulated 455kHz RF sig-

nal. It can be used to accurately align
the intermediate frequency stages of
heterodyne AM receivers,

If you are going to build the Aussie
3-Valve Radio described in this issue
or if you are involved in restoring
vintage radios, you will want this
Minispot 45 SkHz modulated oscillator
to accurately align the IF stages. For
those readers with long memories, it
is very similar to the Minispot circuit
published in the February 1981 issue
of "Electronics Australia" magazine.

The objectives of IF alignment are to
ensure that all tuned circuits in the IF
stages are tuned to the same frequency
a¡rd that this fiequency is the correct
Irequency, usually 45 SkHz,

If various parts of the IF stages
are tuned to different fiequencies,
the sensitivity of the receiver will
be poor, It may also be plagued with
unwanted audible whistles app earing
in the audio output. Therefore, cor-
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The Minispot produces a 455kHz carrier waveform which is
amplitude-modulated with a 500H2 tone. You can use it to align
the intermediate frequency (IF) stages of any AM broadcast or
shortwave radio.
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Fig.l: the circuit uses transistors Q1 & Q2 and 555 timer ICL to detect when the mains fails. Whcn it does,-pin 3 of IC1
svÁtches high and Q4 turns on and connects an SLA battery to the emergency lights. Zener diode ZD1 and transistor
Q3 trigger ICr and turn the lights offagain to prevent over-discharge ifthe battery voltage drops below 11.6V.
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Q1's collector is now pulted high
(ie, to the battery voltage) via a 1OkO
resistor, thus removing the reset signal
from IC1. At the same time, the 2.2¡t"F
capacitor on the reset line pulls the
base of transistor Q2 high. Q2 thus
turns on and pulls pin 3 (the "lower
threshold" comparator input) of IC1
low,

The 2.2¡t"F capacitor now charges
via a 10kQ resistor and as it does so,
its charging current (and hence Q2's
base current) reduces exponentially.
After a very short time, the transistor
comes out of saturation and its collec-
tor voltage begins to rise.

As soon as this voltage reaches the
lower threshold level of IC1 (around
4V), the internal flipflop is triggered
"on", This switches IC1's pin 3 out-
put high (ie, to nearly +1.2Y), in turn
switching on Q4 and turning on the
emergency lights and LED2. A 1.2kO
resistor limits the current through
LEDZ,

In summary then, when the mains
power fails, ICl quickly switches its

pin 3 output high and Q+ and the
emergency lights turn on.

If necessary, the lights canbe turned
off manually or prevented from turn-
ing on automatically at all, using over-
ride switch 51. When this is closed,
IC1's pin 4 reset input is pulled low
permanently, regardless as to whether
transistor Q1 is conducting or not, As
a result IC1 is kept in the reset state
and so Q4 and the emergency lights
remain off.

Preventing over-discharge
Zener diode ZDL and transistor

Q3 form a simple protection circuit
which prevents the SLA battery from
being over-discharged during a pro-
longedblackout. SLA batteries are not
designed for really deep discharging
and ifthat did occur, the battery could
suffer permanent damage.

The way this circuit works is very
simple, While ever the battery volt-
age remains above about 11.6V zener
diode ZD1 conducts and so current
flows through its 3.9kQ series resistor

and the base-emitter junction of tran-
sistor Q3. As a result Q3, turns on and
pulls pin 6 (the upper threshold input
of IC1) to less than 0,5V, This input is
therefore kept inactive.

However, if the SLA battery voltage
drops just below 11.6V there is no
longer sufflcient current through ZD1
to keep Q3 turned on. As a result, Q3
turns off and its collector voltage rises
to the battery voltage, taking pin 6 of
IC1 with it.

As soon pin 6 reaches its upper
threshold level of about BV (1,2V x 21 3),
IC1's internal flipflop resets and pin
3 switches low. This turns off Q4 and
the emergency lights to prevent any
further discharging of the battery.

IC1 is now kept in the reset state
until the battery voltage rises above
11.6V again, which will normally
only happen when the mains power is
restored. Of course, once this occurs,

Q1 will turn on again and hold IC1 in
the reset state, thereby preventing Q4
and the lights from turning on until the
mains fails on another occasion,

Construction
Apart from the SLA battery, all of the

parts for the Emergency 12Y Lighting
Controller are installed on a single
PC board coded ECB274 ard measur-
in:g2O4 x 64mm. This board has been
designed to mount vertically behind
the front panel of a vented plastic in-
shument case measuring 260 x 190 x
BOmm (Jaycar Cat.HB-5910).

This case size was chosen so that the
SLAbattery could also be fitted inside,
to protect it from damage. As shown
in the photos, the battery is fltted on
its side at the rear of the case and is
held down by a clamp bracket made
from sheet aluminium.

The output cable lrom the external
SLA charger is brought into the case
at rear left, via a cable gland. The indi-
vidual leads then connect to the rear of
the PC board via quick-connect spade
connectors. Similarly, the connections
between the SLA battery and the PC

probably need to adjust the oscillator trimmer to its mini-
mum position and also screw the core of the oscillator coil
out slightly to get coverage ofthose ftequencies. The only
problem with that is that you will probably find the radio
will no longer tune right down to 530kHz, although this
will depend on the actual tuning capacitor used. You may
also flnd that the aerial trimmer still has too much capaci-
tance even at its minimum position and you may have to
compromise with the position of the aerial coil.

The dial drive, pointer and scale
The reduction drive assembly is unconventional in

construction but works extremely well. I used a plastic
trolley wheel fiom Bunnings, with the rubber tyre pulled
off. This was and attached it to the tuning knob that comes
with the faycar tuning capacitor. The actual tuning dial
was made fiom a discarded recordable CD (or DVD)!

The dial pointer was made from a large diameter plastic
cable gland, simply pushed through a hole cut in the front
of the cabinet. The dial cursor is simply a sewing needle
pushed through the slots in the gland.

The assembly of the dial scale is as follows: first, care-
fully ream out the centre hole of the CD so that it just fits
snugly on the axle part of the trolley wheel. It has to be
tight enough that it won't move by itself but not so tight
that you can't easily adjust its position with respect to
the dial pointer.

Wrap sufficient insulation tape around the centre boss
of the tuning knob that comes with the tuning c3pacitor,
so that it fits snugly in the axle hole of the trolley wheel,
and push it in onto the same side that the CD will be
mounted on.

Drill or otherwise cut a hole in a scrap piece of wood so
that the trolley wheel can lie down flat on it, Draw a line
through the centre of the tuning knob and drill two 3mm
holes on the line, on opposite sides of the hole. The drill
holes need to go through the knob and the trolley wheel,
and you need to drill them as straight as you can. If at all
possible, use a drill press. (The '$79.95 ones you often see
in hardware stores are more than adequate for the job and
are well worth considering - you'll wonder how you got
by for so long without one!)

Once the holes are drilled, puÌl the tuning knob out,
remove the tape and using two 25mm M3 screws, attach
it to the opposite side of the trolley wheel. After that, you
simply mount the original knob onto the tuning capacitor
as the manufacturer intended, with the supplied screw.

After the radio has been constructed and aÌigned, the
dial-scale markings are made by first fltting the CD to the
trolley wheel boss and then mounting the chassis in its
correct position in the cabinet. You then have to identify
all the stations and write their positions on the CD with a

fine-tipped CD marker or similar, using the sewing needle
cursor to rule guide lines. Ifyou have a frequency counter,
and know the station frequencies, the easiest way to do this
is to set the local oscillator frequency to the station canier
frequency plus 455kHz and mark the dial accordingly.

You could just make a "generic" frequency dial similar to
those found on commercial radios today but most vintage
radios have the actual station markings (which may not be
temibly accurate anymore!). Of course, there's nothing to
stop you fiom providing bothl

Once you've got all the stations marked, remove the CD
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from the assembly and scan it into a photo editing program
such as Photoshop. The actual procedure fiom here will
vary with the particular software ¡zou have but basically
you create a new layer on top of the scanned image (usually
refe¡red to as the "background") and overwrite your hand-
written station markings with whatever font you think ìooks
authenticl More advanced packages allow you to distort the
shape oftext so you can produce even fancier results.

Some packages such as Corel Photo-Paint allow you to
copy and paste WordArt objects from Microsoft Word into
a drawing and it's a very quick and easy way to import
fancy lettering. Once you have the station markings done,
you will then need to erase your handwritten ones fiom
the background layer (Ieave the image of the CD itself as

a guide to lining up the label), add whatever background
colour you want, and print it out.

(Leaving aside I'okes about blonde typists and whiteout
on the screen, if you have an LCD computer monitor, a

very useful technique is to cover the screen with a piece
of GIad Wrap and rule your guide lines on to that with a

fine-tipped felt pen!)
If you don't have a fancy drawing package tlat can do

the necessary text rotation, you can always print the station
call signs out on paper, and physically cut and paste the
dial in the time-honoured fashion! More recent versions of
Microsoft Word give you various "WordArt" options that
allow you to print vertically, Then you can simply paste
the printed call signs over yoru handwritten ones on your
CD, scan that into the Paint program that comes with all
copies of Windows, and do any touching-up necessary
with that.

I originally tried printing the dial scale onto a stick-on
CD label (these are A4-sized sheets of adhesive label paper
with two CD stickers per sheet) but I found it diffrcult to get
the positioning right and you only get one go at it! Since
we're not worried about contaminating the CD surface, it's
much easier to print out the label on ordinary photo-quality
paper, cut it out with scissors and stick it on with spray-
on adhesive, which will allow you to slide it into position
before the glue sets. (You don't normally see the inner or
outer edges ofthe label, so it doesn't have to be all that neat
a cutting job), If you have one of the new printers that can
print directly onto CDs or DVDs, well of course that wilÌ
be even better!

If you want to have a back-lit display, you'll need to glue
the paper onto a transparent CD-sized disc, Many "spindle"
blank CD and DVD packages have a transparent plastic
packing piece that is perfect for the job, Another possibil-
ity is cutting one out of one of the cheap round polythene
"clamshell" CD cases. I tried soaking a white labeÌ CD in
paint thinner but the whole thing started to dissolve! st

The PowerteehT2Y 1A SLI\ battery cháiger (faycar
MB-3526) is ideal for use with the Lighting Controller.

Ræffir@dbüGodæ

tr
tr
tr
tr
tr
tr

No. Value 4-Band Gode (1%) 5-Band Gode (1%)

6 10kO brown black orange brown brown black black red brown
1 3.9kO orange white red brown orange white black brown brown
1 1.skO brown green red brown brown green black brown brown
1 1.2kO brown red red brown brown red black brown brown
1 1000 brown black brown brown brown black black black brown

It's unlikely that there will be a kit made up for this project.

However, most electronic components are quite comm0n and

should be easy t0 obta¡n from normal pafts retailers (eg, Dick

Smith Electronics, Jaycar Electronics and Altronics). Refer-

ences are given in the text for some- of the more obscure bits,

especially the "hardware" items.

The valves (and many other parts) are available from Wagner

Electronics in Sydney; (02) 9798 9233 or www.wagner.nel.au

34 SntcoN Cntp siliconchip.com.au JANUARY 2008 77



õ gJ¡

ËEå
+eÉ
ÞÈ E
g.s E
bo¡P
Fte.z- 9
EE Etã:OE õ
i s¡
^E(ÉË€e.gEE
äö 3
3Ë F"

ts:(Ú
-6)HEÉõ

o^9 E&Z.r):öÞ
ËåË
å.ãEr
isEgg!'>..=
x èo,; ¡n

É- á .r,

fE¡ g

;'Ê FE'øbsE
H-O6)p T: t.cE õ 9*
g E Ë.:
YEË.8
-9.t.Ot

E.E ?:r øõÉ
ËË H ã* BË c
È-01 E-
ãE E 3

¡¡ sË
ËtiËI ! c': 'llo¡>.=
:Ë rË
h H3i
o¡ Ë Ë'¡JE kiE_!É5oÉ
H¡¡ T!

É0)iiÉ
t?ol2ø

eu)
of
GÈ
ÈOeÈ
aÉø

9-ÉË+'.cr
tt) Ð
õ .{:
Ê) .t.;o
E>
EË
eÉ

Èi
!à¿
EÈ d

ià€-
x EË'ôØ!

Èeõ
ã ã.'õËEk
._sã
>6 =
E r"i.t.F -É¿ã-.-oÉ

Ê b.;
oEø
ã !+iÁ 3Ëg€ >gPE
troJ¡.
¡ÉE
äì= E

EE;
Ëo!
Ir'õ 'Y

3EEF:q
ô. E-'-: ô o)

Ë eÉ
ôTl a
6lrô
Ë oÈ
s.E -Ë

€ã ã
- É-o
ì: È-tÀ-tA

Nd €)

èDé:

Here's a close-up view of that "unique" dial drive assembly we talked about earlier - a length of dowel held in place by
a couple of hose clamps, You can also see the two "L" brackets that combine to form the U-shaped mounting bracket.

of radio rn'ith a digital tuner you can identiflr it that r,r¡ay.

In this example, r,r'e'll use Sydney station 2SM, on a fre-
quency of tz0gkHz. If vou're in another location, choose a

reasonabll, strong station tornrards the top of the band.
What 1rs¡ har¡e to do is monitor the frequency of your

radio's local oscillator at the jr.rnction of the oscillator coil
and C3 and adjust the radio's tuning until you get a readì.ng
of the chosen station's canier frequency plus 45SkHz, In
the case of 2SM it u'ill be 1269 + 455 = 1,724kH2.

It's then simpll, a matter of adjusti¡g ihe IF cores for
maximum output of 2SM's signal. [Caution: it is entirellr
possible to mistune all the IF coils to some frequencv othel
than 45SkHz and so pick up some other station, so just be
sure you are listening to 2SM or r,rrhater¡er!)

If you don't harre access to an\/ sort of test equipment,
yoLt can simpll, tune the ladio to an)/ station yor-i can find
and sirnpll, peak up the IF coiÌs for maximum volume.
While ihis will still u,ork, you naJ/ not get coverage over
both ends of the broadcast band (more about this later).

Adjusting the oscillator circuit
Once the IF ls aligned, you then need to acljust the

oscillator circuit so that the ladio co\/ers the entire AM
band and acljust the aerial tuning to match. Here is nrhere
some compromise ma1, be needed. If 1,o¡ ti-O1J/ \ rant a

standard radio that covers from 53OkHz lo 1.6O2kHz,Ihe
aerial and oscillator alignment r,r,ill be quite straightforr,r,ard
and r,vill plesent no surprises to anlro¡s experienced r,rrith
vintage radios.

Hower¡er, in Austlalia, the AM band has been extended
up to 1.7MHz, mostl¡r fol special interest stations (mostl1,
ethnic broadcasts entilely in foleign languages). It is just
possible to get this radio to tune up lo 1,7MHz but onll'
at the expense of the "bottom" end of the band. Hor¡,errer,
not er,ervbody needs to tune right don,n to the bottom of
the AM band and for those r,rrho do, chances are thelr ma1,
not need the extra coverage at the high end.
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In comrlercial receivers, the alignment procedure r,vas

generalll, based around getting the receiver tuning to line
up lnrith the frequency or station markers printed on the
dial scale. Hor,r,er¡er, since r,r,e are going to make our o\,vn
scale, in this case it's simply a matter of getting it to tune
orrer the desired frequency range,

If 1,o11 ¡"u. access to a rnodulated signal generator', the
procedure is quite easy. (We'll just describe the standard
tuning range here to start rvith). You start by setting the
signal generatol to L6O2kHz and r.r,ith the tuning capacitor
turned fulÌJ¡ clockr,r¡ise, you adjust the oscillator trimmer
capacitor until ye¡ clearly hear the L6}2kiHz signal. You
then adjust the aerial tlimmer capacitor to give maximum
sensitir¡ity at that frequencv, measuring the AGC as l/ou
did for the IF alignment,

Next, turn the tuning capacitor fully anti-clockrvise, reset
the signal generatol to 53OkHz and adjust the oscillator
colL's ferr-ite cole until Jrou clearl), hear the 53OkHz signal.
That done, adjust the position of the antenna coil on the
ferlite rod fol maximum sensiti'r¡itJ,, If 1ro¡ ¡e1a, turn tÌre
tuning capacitor fully anti-clockr,t'ise again, yç¡'ll find that
your prerrious acljustments r,vill non, be slightÌi, off and so

sorne readjustment will be needed. Old repair manuals
used to state that Jron need to repeat these adjustments
serreral times but tr,rrice should be good enough.

If you don't harre access to a signal generator but har¡e
a frequency counter, vou can measllre the local oscillator
frequencl, instead. To receirring 16}2klHz, Jrou need a local
osciÌlator frequency of z.oszMHz and to receit¡e 53OkHz,
an oscillator frequency of 9B5kHz. This u'ill get the tun-
ing range right but to adjust the aerial tlimmer and aerial
coil, you'll need to find two stations as close as possible
to 1602kHz and 530kHz. If you do this at night r,r,ith a

leasonable aerial connected,11611 shouLd have no trouble
finding suitable stations, and setting the aerial tuning is
easiel r,irith r,rreaker stations anj/way.

If you n,ant your radio to tune up to 1.7MHz, )/ou will

board are macÌe via short lengths of
hearr]r-duty cable, fltted r,r'ith female
quick-connect spade connectors at
each end.

The six 12V output terminals (bind-
ing posts) fol the emergency lights (or
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some other load) are actualllr initially
monnted on the front panel of the case
rather than the PC board. Their termi-
nals are then later soldered directly to
the PC board copper when the other-
n,ise completed PC board assembly

is attached to the panel via six M3 x
15mm tapped spacers.

Fig.2 shows the parts layout on the
PC board, The first step in the assem-
bly is to fit the three male spade lug
connectors for the charger and battery

) stHcn
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Farüs Lflst

1 vented instrument case, 260
x 190 x 80mm (Jaycar HB-
5e10)

1 PC board, code EC8274,204
x 64mm

2 19 x 19mm U-shaped TO-220
heatsinks

1TO-220 thermalwasher
1 SPDT minitoggle switch (S1)
1 8-pin lC socket
2 single-ended quick-connect

spade lugs
1 double-ended quick-connect

spade lug
6 female quick-connect spade

connectors
6 M3 x 15mm tapped spacers
6 M3 x 6mm countersink head

machine screws
10 M3 x 6mm pan-head machine

screws
4 M3 nuts and star lockwashers
3 binding posts/banana jack .

terminals, red
3 binding posts/banana jack

terminals, black
1 12V 7.2Ah SLA battery (Jaycar

sB-2486)
1 295 x 75mm piece of 189

(1.3mm) aluminium sheet
3 1Omm long self-tapping

screws, 49 or 59
1 cable gland, 3-6.5mm cable size

Semiconductors
1 555 timer lC (lC1)

3 PN100 NPN transistors (Q1,
02, 03)

1 STP16NF06 N-channel
60V/164 Mosfet (Q4)

1 1 N47414 1 1V 1W zener diode
(zD1)

1 5mm green LED (LED1)
1 5mm red LED (LED2)
1 1N5822 40V/34 SchottÇ

diode (D1)
1 1N4148 diode (D2)

Capacitors
1 2.2¡tF tantalum
1 10nF metallised polyester

Resistors (0.25W f %)
610ko 1 1.2kA
1 3.9kO 1 100C¿

1 1.5kO

Where To Buy Kits
This project was developed by

Jaycar Electronics and they hold
the copyright on the design and on
the PC board. Complete kits will be
available from Jaycar Electronics
stores and resellers (Cat. KC-
5456) shortly after publication.

ln addition, Jaycar can supply
the Powertech M8-3526 automatic
SLA charger, along with whatever
12V lighting fixtures you need;
eg, the 5T-3016 and 5T-3006
fluorescent lamps (both rated at
16W).

connections. These aII flt on the rear
(copper) side of the board and are
fastened in place using M3 x 6mm
machine screws, star lockwashers and
nuts, These must be tightened quite
firmly to ensure a reliable connection
(youwiII need a Posidrive screwdriver
and a small shifting spanner to hold
the nutJ,

Note that the two single spade
lugs are fitted in tle upper positions
(Charger+ and Battery+), while the
double spade lug is fitted in the lower
(Charger-i B attery-) p osition,

Once all three spade lugs have been
fitted, you can fit the socket for IC1
(with its notch end towards the left),
followed by mini toggle switch S1,
The switch mounts vertically, with its
connection lugs passing down tluough
matching holes in the board and sol-
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dered to the pads underneath.
The resistors can go in next, fol-

lowed by the capacitors, diodes D1-D3
and transistors Q1-Q3. Take care to
fit the diodes, transistors and 2.2¡tF
ta¡rtalum capacitor with the correct
orientation.

Mounting the Mosfet
Mosfet Q4 is next on the list but first

its leads must be bent down through
90o at a point 7mm from its body.
That done, it can be fastened to the PC
board along with its thermal washer
and two heatsinks. Secure it using al
M3 x 6mm machine screw flatwasher
and nut,

,{s shown in Fig.2, the thermal
washer goes between Q4's tab and the
heatsink on the top of the board. The
second heatsink mounts on the back

of the PC board fsee photo). Make sure
that the latter does not short against
any of Q4's pads when the assembly
is tightened dor,rm.

Now complete the board assembly
by installing the two Smm LEDs. These
mount vertically, with their longer
anode leads towards the top of the
board. They should both be fitted with
L2rrrrn lead lengths, so that they will
later just protrude through matching
holes in the front panel when the board
is mounted in the case,

A 12mm-wide cardboard strip can
be used as a spacer when it comes to
mounting each LED. lust position it
with its bottom edge against the board
and push the LED down onto the top
edge, with the leads straddling either
side ofthe cardboard spacer.

Once the LEDs are in place, fit the six
M3 tapped spacers to the fiont of the
board and secure them using six M3 x
6mm pal head machine screws.

Final assembly
The board assembly is now complete

so the next step is to fit the six bind-
ing post terminals into their matching
holes in the front panel. The three
red positive terminals mount in the
upper holes, while the black negative
terminals mount in the lower holes,
Be sure to tighten up their mounting
nuts firmly, so that they don't work
Ioose later.

That done, removethe upper mount-
ing nut fr om mirri toggle switch 51, then
offer up the PC board assembly behind
the front panel, with the threaded fer-
rule of 51 arrd the two LEDs passing
through their corresponding holes. At
the same time, the solder terminals on
the binding post sockets should pass
through their corresponding holes in
the PC board,

Once everything is correct, fasten
the assembly together using six M3
x 6mm countersink-head screws.
Tighten these screws down firmly,
then reflt the outer mounting nut
to the front of 51, screwing it down
just frrmly enough to prevent it from
coming loose. A small spanner should
then be used to wind the rear nut (and
washers) up the ferrule to the rear of
the panel, to prevent the panel from
bowing down when the front nut is
tightened.

Do not solder the terminals of the
binding posts yet. That step comes
later, after the unit has been tested.
If you do solder these terminals, you

the low end of the broadcast ba¡rd. However, I found a
makeshift shield made fiom a piece of aluminium foil and
held on with an earthed hose lamp worked fine! And then
I found just the earthed hose clamp was enough!

When you tighten this clamp, don't overdo it, You don't
want to let the air into V1 [or let the smoke out when you
turn it on!1.

The coils
The IF, aerial and oscillator coils will require some care

with their mounting, as they are quite small and ftagile. If
you are experienced with metalwork, you could drill a set
of small holes in the tinplate chassis and mount the coils
more or less in the traditional manner but this will require
accurate drilling and great care with the soldering.

Another approach is to make 10mm holes with a wood
drill, carefully fiIe them out so that the coil pins don't
touch the chassis, and then solder the metal cars to the
chassis via their mounting lugs. The problem with this
approach is that as you unscrew the ferrite cores, there
is a tendency for them to push the coil assembly out
through the bottom of the can, You can prevent this by
directly soldering the coils' earth connection pins to the
chassis but this will make the coils diffrcult to remove if
that becomes necessary.

When soldering wires to the pins, only use flexible
hookup wire (from rainbow cable or the like), The coils
are wound with very thin enamelled wire, with no slack
where it attaches to the pins, and any tension on solid-
core wire will tend to twist the coil pins and break the
connection.

]ust in case you hadn't worked it out from the photos,
the aerial coil and IF transformers mount under the chas-
sis, while the oscillator coil mounts on a bracket close to
the tuning capacitor on top ofthe chassis.

Therest..,
Once you have the audio working, you can tackle the

tuner, IF and detector stages. Capacitors C1-C10, resistors
R1-R5, two valves (V1&V2) and all the IF transformers and
coils make up this section.

There are no tricks to this - you just wire it as per the
photographs and it should work straight off, at least after
a fashion,

I've made four versions of this circuit now and provided
everything is correctly wired, the chalces are that, with a
reasonable antenna, you'll pick up stations straight off, If
the radio sounds completely "dead" even with the volume
turned right up, you most likely have a wiring fault. Once
again, refer to the troubleshooting section.

However assuming that you have everything wired up
correctly ald are receiving stations of some sort, the next
step is alignment of all the tuned circuits,

Alignment - it's not too daunting
The best way to align any AM radio receiver is with a

455kHz oscillator, modulated at about  OOHz.If you don't
have one, check out the Minispot Modulated Oscillator in
this month's SucoN CHIp - see page 72.

Connect the oscillator's output to pin 2 (pentodé grid)
of V1. With any luck (and if you haven't fiddled with the
cores of the IF transformers), you should hea¡ some sort of
400H2 tone from the speaker. Using a proper core-adjusting
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Audio Troubleshooting
lf you can't get any sound form the audio stage, the

time-honoured checklist is as follows:
. ls the valve heater glowing?
. Does the glass envelope feel hot? (Not just warm).
o Pull the valve out while it is still running. Do you hear
a loud click or thump from the speaker? lf not, check
the speaker and the speaker wiring.

lf all the above check out, you'll have to start compar-
ing the voltages on the valve pins with those marked on
the circuit. The most likely cause of problems is simply
incorrect wiring or poor soldering.

You should measure around 6V on pin 2 (cathode)
of the 68M8, indicating a plate current of about 18m4.
lf the plate and screen voltages are significantly higher
than 100V and there is no cathode voltage, it means that
the valve is not drawing current and may be faulty.

lf all that checks out, try touching the grid (pin 3) with
your finger (or with the shaft of a metal screwdriver held
in your fingers). lf the pentode is working properly, you
should hear a S0Hzbuzz from the speaker. lf you do,
the pentode amplifier is working but there's something
wrong with the triode preamp.

Check and double check your wiring and compo-
nents.

TuneillF Troubleshooting
Assuming you have the audio section working, if you

can't find anything obvious, you'll need to check some
voltages.

First check the screen and anode pins (3 & 6) of the
6BL8s.You should measure about 90-100V.

lf that seems in order, check pin 1 of V1b which is
the oscillator triode anode. lt should measure around
60V. lf the voltage is too low, check pin 9, the oscillator
grid. lf the oscillator is working, you should measure a
negative voltage somewhere between 12-18V.

lf not, the most likely cause is either incorrect wiring,
poor soldering . . .or an open-circuit oscillator coil, pos-
sibly damaged during the construction process.

tool (or a sharpened knitting needle, NOT a metal-bladed
screwdriverJ, adjust the cores for maximum volume fiom
the speaker. [As the volume increases, turn down the out-
put level of the test box, not the volume of the radio).

More critical adjustment requires measuring the AGC
voltage across C4, preferably using a digital multimeter or
any other meter with a sufflciently high input impedance.
You can just do it by ear if you keep the input signal level
right down. You'll find there is some interaction between
the adjustments, so you may need to go ovèr them a couple
of times to get it exactly right.

Ifyou don't have an accurate source of4sskHz but you
have access to a basic digital fiequency counter (even one
built to a multimeter), you can still accurately align the
IF by a more roundabout route. First, you need to frnd
out the frequency of one of your local radio stations, The
announcer or station jingle usually tells you what their
frequency is quite often, òr ifyou have access to any sort
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No, the hose clamp
is not used in case
of a grid leak. And
it doesn't hold the
valve together!
The earthed hose
clamp is effectively
a magnetic shield to
reduce instability at
the low end of the
band. Don't knock
it: it works!

to buy speaker transformers. So the "speaker transformer"
is actually a DSE 240V to 30V mains transformer with tap-
pings at 7.5V 15V 22.5Y arrd 30V. I used the 7.5V section
with a 4l) speaker.

The transformer will work as it comes from the manufac-
turer but it can be made better by removing and re-stacking
the laminated iron core. The core consists of equal numbers
of "E" and "I" shaped pieces, interleaved so that half the
"I" sections are on one side and halfare on the other side.
This is flne for a power transformer because it minimises
magnetic flux leakage, giving the best effrciency. However,
the transformer has DC flowing through the primary and
this will magnetise the core, which can lead to distortion
if the co¡e saturates on peak plate current excursions,
It also tends to limit the high-flequency response of the
transformer.

Ifyou pull the core stack apart and rearrange the pieces so
that all the "E" sections are on one side and the "I" sections
are on the other, this wilÌ tend to prevent saturation. It will
make the transformer less efflcient at low frequencies but
this radio won't be reproducing much below L5oHz.

The transformer is easy to pull apart and reassemble. All
you have to do is pull the aluminium frame off with a pair
of pliers, put the stack in a vice and pull out one of the "E"
sections, also with pliers. Once you get the first one out,
the others will pull out much more easily, and after that it
will more or less fall apart.

When reassembled, mount the transformer on the top of
the chassis, soldering its feet to the chassis, You may need
to scrape away some of the passivation on the transformer
feet to get a clean surface to solder to, Connect its primary
leads to the top of Cta and to HT1.

Testing the amplifier
You can easily test the amplifier section using the audio

from the headphone socket of a portable CD or MP3 player.
Temporarily, wire the player output directly across the
volume control (outer terminals).

Connect your speaker to the transformer secondary (0V
and z.5V taps), plug in the 6BMB valve and apply power.
Naturally, you'll have to wait a little while for the valves
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to heat up but then you should hear music coming fiom
the speaker - and its level should be adjustable with the
volume pot.

The headphone output fiom a personal stereo should be
able to drive the speaker at a reasonable volume, depend-
ing on the particular player. Don't expect it sound like
your hifi system; 20% harmonic distortion in a domestic
mantel radio at full output was considered average, 5%
was high fldelity!

An alternative is the "blurt" test - a damp finger on
the pot wiper (say at mid-range) should get you a healthy
raspberry from the speaker! If you can't get any sound
from the audio stage refer to the troubleshooting section
later in this article,

Topside hardware
We'll leave the underside of the chassis briefly and look

at the hardware on the top side. You can see what we have
added to the cake tin in our photographs.

The metal L-shaped "legs" fltted to three corners of the
chassis are pieces of cheap pergola ironmongery and their
main purpose is simply to allow you to turn the chassis
upside down without breaking the valves! At the same
time, they make handy mounts for the volume control and
ferrite rod antenna.

They come pre-drilled and in this case I'd recommend
the use of small nuts and screws for mounting, as they are
quite thick and would be hard to solder without a really
large iron.

The front two (horizontal) L-shaped brackets screw
together to form a "U" shape. These hold the oscillator
coil, the tuning capacitor with its dial drum and the tun-
ing drive shaft.

The tuning drive shaft is actually a piece of g.5mm

Tasmanian Oak wooden dowell 10mm holes are drilled in
the front and rear brackets, the holes are smoothed down
with sandpaper, a bit of grease is applied, and the shaft
turns as smooth as silk! If wood sounds like an unlikely
material, remember that in days gone by, wooden wagons
used to go for hundreds of miles with wheels that turned
on "bearings" like this! A pair of small diameter rubber
hose clamps (from a g2 bag of 10 from a cheap shop!) keeps
the shaft fiom moving out of position.

The tuning capacitor mounting plate obviously mounts
between the two front chassis "legs". For a drive cord, I
used some "brickies' twine" which is a slightly stretchy
polyester string but I have also used dental floss quite
successftilly. (You can of course get some real dial cord
from Wagnersl)

Since the dial cord doesn't directly drive a station display
(with a pointer and so on), the stringing is not particularly
critical. More adventurous constructors could try their
hand at a traditional sÌide rule display, possibly running
the string across a couple of pulleys mounted on the front
legs. A suitable source ofsuch pulleys mightbe a discarded
venetian blind assembly.

Hose clamps
We've mentioned the hose clamps on the dial drive

assembly - but what's that hose clamp doing around V1
(the IF amplifier valve)?

Ideally, this valve should have a socket that incorporates
a shielding can to reduce the possibility of instability at

will not be able to access any of the
on-board components if something
is wrong.

The board/panel assembly can be
slipped into the lower half of the case

- see photo. That done, you can then
turn your attention to making up the
mounting clamp bracket for the SLA
battery. This is fashioned from the
piece of sheet aluminium provided
- see Fig.4.

Note that three 4mm diameter holes
need to be drilled in the bracket for
the mounting screws; it's easier to
drill these holes before you bend it
into shape.

Fitting the battery
Before fitting the battery into the

case, you'll need to cut away some of
the short spacing pillars moulded into
the base, so the battery will rest on

siliconchip.com.au

TEADS FROM
f sr¡,sffi¡nv \f crlnorn I ¡'[T^iff':',
+-

DOUBLE
SPADE tUG

ómm LONG CSK
HEAD M3 SCREW

Fig.3: the leads frgm the battery and the charger are connected to the spade
lugs on the back of the PC board using female quick-connect terminals. Note
also how switch 5L is secured.

the bottom (this is necessary in order the centre, directly below where the
to provide clearance for the case top), battery sits. Make sure you don't cut
The pillars to be cut away are those in away those at either end, which are

This is the view inside the completed Emergency 12V Lighting Controller. The battery in tlre prototype was
securrd using *n aluminiurn elámp but kit versions will come wilh large cable ties to secure the battery.
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This close-up view shows how the connections from the charger and the SLA
battery are run to the PC board, via the quick.connect terminals. Note also the
U-shaped heatsink on the back ofthe board.

usedtoscrewdownthebatteryclamp slide the clamp bracket down over
bracket - see photos. it. Complete the job by fastening the

You should now be able to place clamp bracket to the bottom of the
the battery on its side in the case and case bottom using three 1Omm-long
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self-tapping screws.
The next step is to fitthe cable gland

into the 12,5mm round hole in the rear
panel. That done, cutthe alligator clips
offthe ends of the SLA charger's output
leads, then pass the leads through the
gland and into the case. They can then
be fltted with the female quick-con-
nect spade connectors and fitted to

the Charger+ and Charger- lugs on
the rear of the PC board
- see Fig,3, Take care
with the polarity of the

leads here.
As previously men-

tioned, the SLA battery
' is connected to the PC

board via short lengths
of heavy-duty cable, fitted

with female quick-connect- spade connectors at each end.
Complete the wiring by fitting

these, again making sure thatthe con-
nections are correct,

Note that if you reverse the battery
connections, there may be quite a
lot of damage done and a significant
amount of smoke released! You have
been warned.

Checking it out
First, lightly tack solder a couple of

temporary leads to one pair of output
pads on the back of the board (ie, one
to a positive output terminal and the
other to a negative output terminal).
Connect the other ends of these leads
to your multimeter and set the meter
to the 20V range.

Now plug the SLA charger's mains
lead into power outlet and switch on.
This should cause the Lighting Con-
troller's green "Power" LED (LED1J
to light, indicating that the charger is
supplying power to the circuit ard to
the SLA battery,

If the SLA battery has very little
charge in it at this stage, this will be
indicated by the charger's red LED
glowing. In that case, leave things for
a while until the battery charges, with
its terminal voltage up to at least 12.5V.
This will be indicated by the red LED
on the charger going out and the green
"trickle" LED turning on instead,

Now make sure that switch 51 is in
the "Lights On" (down) position, then
switchthe charger off atthe mains out-
let. Within no more than a second or
two, LEDI on the Lighting Controller
should go out and LED2 should light
instead, This indicates that Mosfet
Q4 has turned on and that 12V power

be mounted nice and firmly with the supplied 2.5mm
screws!

Order of construction
A sensible order of construction is to drill and modify

the chassis as required, solder in the tagstrips and valve
sockets (as these handle the point-to-point wiring) and
then start with the electronics,

As mentioned earlier, the chassis for the radio is actually
a "Willow" brandtinplate caketin, presently available from
Big W for $2.60, Start by cutting the holes for the three
valves in the positions shown in the photographs. You'Il
need a 2Ommhole saw forthis butyou don'tneedto spend
a lot of money as you're only cutting into tinplate. Even
cheapie hole saws from a bargain shop should be fine.

The actual positions of the valves are not critical; just
remember to leave room for the capacitor mounting bracket
(you'Il get a good idea from the photographs). The layout is
designed to keep the audio output valve as far away from
the mixer as possible in the interests of RF stability.

You could drill six extra holes and use 3mm nuts and
bolts to attach the valve sockets but you'll find it quite
easy to simply solder them in. The same applies to the
tag strips.

A good place to start actual electronic construction is
the power suppÌy section, since without that, nothing else
will work. Using the labelied photograph as a guide, solder
the four capacitors and four diodes onto the tagstrip. You
should find the cake tin is easy to solder to.

Whether you solder this tagstrip in first or solder the
components to the tagstrip then solder it in is up to you
-both have their advantages. Just remember that the outer
two positions of the tagstrip go to earth so don't solder
components to these!

Be careful with polarities - all of these components are
polarised. The diodes are easy because they are all cathode
to anode, with the anode of D1 soldering to earth (the cake
tin). When soldering the electrolytic capacitors in, make
sure their leads don't short to anything.

Testing the supply
Before soldering in the 10W heater resistors, (carefully!)

check your power supply by temporarily connecting the
24V AC. Make sure that you have about 130V or so across
C22 and 50V or so across C20, (As we mentioned, these
voltages will drop to those shown on the circuit when
current is being dravrn). If OK, install the tagstrip holding
R15 and solder it and R14 in place - but remember that

the unloaded electros will take some time to discharge - a
1kO 1W resistor on a pair of alligator clips makes a useful
discharger.

Check the heater line
It's a good idea to check the resistance of the valve heat-

ers before going any further - naturally, you'll need to
have completed the valve heater wiring to all three valves
before this check.

Make sure that you don't have either the power con-
nected or any valves plugged in. As you would expect,
the heater line (ie, between points A and D on the circuit)
should measure open-circuit. With just the 6BMB plugged
in you should measure about 50O and about 14O with aII
tlree valves plugged in. (lust as with a lamp filament, this
resistance will increase as the valves heat up).

Audio preamp and amplifier
Once you have the power supply finished, the next

Iogical step is to get the audio amplifier stage built and
working, The amplifier stage includes all capacitors from
C11-C18, resistors from R6-RL3, the wiring to the speaker
transformer (and obviously speaker) and the connections
to the power supply. As these components are spread
across the other three tagstrips it makes sense to solder
them in now

Construction of the amplifier stage is fairly straightfor-
ward but be carefuI where components cross over each
other that they don't short.

Modifuing the speaker transformer
It's becoming more ald more difficult (and expensive!)

Êapacitor Codes

tr t{0. Ualue FF Gode IEG Code EIA Code

tr 2 220nF 0.22¡t"F 22On 224
tr 1 56nF .056pF 56n 563
tr 1 47nF .047¡tF 47n 473
tr 1 10nF .01pF 10n 103

tr 1 6.8nF .0068pF 6nB 682
tr 1 4.7nF .0047¡tF 4n7 472
tr 3 3.3nF .0033pF 3n3 332
tr 1 680pF nla 680p 681

tr 1 100pF nla 100p 101

tr 2 12pF nla 12P 12

The PC boald mounts behind the front panel on six i\{3 x 15mm tapped
spacers. secured at the front using countersink hcad M3 screws, Note how
the charger''s leads ale secured to the re¿rr panel using a cable gland.

Resistor Golaur Codes

tr llo. Value 4-Band Code l1%) 5-Band Gode (1%)

tr 2 470ko- yellow purple yellow brown yellow purple black orange brown

tr 2 22OkO red red yellow brown red red black orange brown
tr 1 100kO brown black yellow brown brown black black orange brown

tr 3 47kA yellow purple orange brown yellow purple black red brown

tr 1 15kO brown green orange brown brown green black red brown
tr 1 10kO brown black orange brown brown black black red brown
tr 2 3,9kO orange white red brown orange white black brown brown

tr 1 470A yellow purple brown brown yellow purple black black brown

tr 1 330Ç) orange orange brown brown orange orange black black brown
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To make the ferrite rod antenna movable, so it can be aligned to the wanted stations, it was mounted in this block of wood,
itself hinged on a screw through the bracket. The grommet is used to protect and attach to the very fine wires of the coil.

AI.t DìMENSIONS IN MII.I.IMETRES

Fig.4: here's how to make up the metal clamp that's used to secure the SLA battery in the case, It's made_fro_m 18-gauge
aluminium sheet and can be bent up in a vice, (Note: the faycar kits will come with cable ties to secure the battery).

MATERIAL: l8G ALUMINIUM SHEET

3 x 3.5mm DIAMEÍER HOES

from the battery in now available via
the output terminals (this should be
indicated on vour multimeterJ.

In fact, if you connect a 12V emer-
gency light in pì.ace of the meter, it
should immediately light.

.A.ssuming it all works, switch off,
remove the temporary leads and solder
all six binding post terminals. Your
Emergency 12V Lighting ControlÌer is
now readv for use, so fit the top of the
case and fasten it down using the two
machine screws supplied. Once that's
done, switch the charger back on so
that it can complete the job of topping
up the battery's charge.

While it's doing that, you can now
start mounting your 12V emergency
lights and running the cabling to them.
Be sure to mountthe lights in locations
where they will be useful when the
next blackout occurs. sc

silìconchip.com.au

result is that the difference in volume between r,treak and
strong stations is greatly reduced. (In the old days it was
called "AVC" - Automatic Volume Control but this isn't
really an appropriate term for the same principle applied
to other types of receivers, so the term AGC came to be
preferred).

As mentioned earlier, the detected audio signal is taken
from the grid of V2b, serving as the plate of a diode. The
diode Ìoad is the 500kf¿ volume control potentiometer
[VR2), which is bypassed by C7.

Purists may argue about the validity of having DC across
the volume control potentiometer as it can cause it to be-
come noisy. A separate detector load resistor could have
been used, with a coupling capacitor to the volume control,
but this would introduce some detector distortion.

The audio amplifier uses the triode and pentode sections
of a 6BMB (V3). The triode is a standard connection with
grid cathode bias generated by the voltage drop across the
3.9kQ cathode resistor.

To briefly explain, the gain and operation of any valve is
controlled by the negative DC voltage applied to the grid
- ie, the grid must be negative with respect to the cathode.
In this case, the cathode is at about +0.75V so the grid
will be -0.75V with respect to the cathocle.

In valve parlance this is known as "cathode bias" or
"self bias".

The same bias scheme is applied to the pentode which
drives the speaker transformer in cÌass-A mode. No nega-
tive feedback is used around the transformer as it was
found to cause operating problems.

Power supply
The power suppll, is based ona24Y AC supply [in fact,

a Christmas lights transformer). The valve heaters are wired
in series across Ttre 24V AC supply, together with series
and shunt resistors to make sure that each heater filament
operates at the correct voltage.

Pin 4 of the oscillator/mixer 6BLB (V1) is connected to
earth, as it is the one most likely to be subject to induced
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hum from the heater supply. Pin 5 of Vt is connected to pin
4 of the IF 6BLB (V2) and pin 5 of V2 goes to pin 5 of the
6BMB (V3). R15 is connected from pin 5 of V2 to ground
to compensate for the lower heater current requirements of
V1 and V2. Pin 4 of V3 connects to the 24V ÂC input via
R14, which drops the 24V down to the necessary 1BV.

The high voltage supply uses two voltage-doubling recti-
fiers (diodes D1-D4). The cold end of the second doubler
(D3, D4) is returned to the output of the first, rather than
ground. Each doubler gives about 2 x 1.4 x 24 = 67Y or so,
which means the open-circuit voltage is about 135V This
will drop to around 100V, depending on the particular
6BMB used. The 24VÄC supply is switched by the volume
control, although of course, the externaÌ power transformer
will remain on all the time.

Aerial coil and tuning capacitor
The aerial coil is a standard ÂM radio ferrite slab/coil

unit, used by the hundreds of millions in transistor radios,
and available cheaply from DSE and Jaycar. I used a DSE
unit and although it works quite well "as is" I replaced
the supplied ferrite slab with one of their 100mm ferrite
rods, which fits nicely inside the aerial coil. Adjustment
of the inductance is macle simply by sliding the coil along
the rod. I then held it in place with a cable tie.

To enable the rod to be oriented to the appropriate ra-
dio station, I drilled a 10mm hole in the end of a piece of
wood and glued one encl of the ferrite rod into it. I then
mounted the piece of wood with a nut and bolt as shown.
To make solder tags so I could lengthen the flimsy wires
of the antenna coil, I fitted a rubber grommet over the
ferrite rod and pushed some short loops of copper wire
through the rubber.

The tiny tuning capacitor (again intended for a small
transistor radio) is mounted on a right-angle metal bracket
from Bunnings. Because they sell these things by the thou-
sand, they're very cheap. There is a 2Omm diameter hole
punched on each face and by filing semicircular notches
on opposite sides of the hole, the tuning capacitor can

The Emergency Lighting Controller is ideal for use with 12V fluorescent lamp
fittings ofthe type shown here, Both these units are available from |aycar
Electronics (5T-3006 top, ST-3016 bottom), feature twin fluorescent tubes and
are rated at 16W.
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Interesting circuit ideas which we have checked but not built and tested. Contributions from
readers are welcome and will be paid for at standard rates.

Nicad cell
discharger

The life of Nicad cells can be
extended by ensuring that they are
deeply cycled from time to time,
ie, discharged below 1V before
recharge.

The ICL7665 is ideal for this job, as
it incorporates two voltage compaÌa-
tors. Each comparator trips (changes
state) when the voltage at its set pin
(3 or 6) falls below Vref, nominally
1.3V. This circuit uses only one
comparator and its output drives Q1
which comects a 6BQ resistor across
the cells to discharge them.

While this circuit is designed to
discharge two cells in series, the
total-end-point voltage of 1.BV is
not sufficient to reliably power the
ICL7665, even though its minimum
operating voltage is 1,8V. Therefore
the circuit is powered from an ex-
ternal source via 5V regulator REG1.
REGL's output is effectively added to
the 2-cell voltage, to give a total volt-
age ranging from around 7.75Y with
fully charged cells and a high-limit
7805 to below 6.7V with discharged
cells and a low-Iimit 7805,

The resistive divider feeding pins
2 & 3 has been calculated using the

2 x AA OR AAA NICAD
REGI 7805 TO BE DISCHARGED

measured output foom REG1 (in the
prototype it measured 4.99V) and
the desired end-point voltage for the
two Nicad cells (eg, 1.BV). The trip
(change state) voltage (Vt) is there-
fore Vt = 4.99 + 1.8 = 6.79V

When Vt reaches the trigger point,
the discharge load is removed and
the cell voltage will rise again after
a few seconds, Despite tJre presence
of a hysteresis resistor (56kQ), the

rise may be enough to bring Vt back
above the trigger point, turning the
discharge transistor back on, Thus
a low frequency oscillation will oc-
cur. Eventually the on period will
become shorter and shorter, the net
result being that the cells end up
being discharged to the "no load"
voltage of r.sV.

Brian Critchley,
Elanora Heights, NSW. [$40)

ó8r) lw
OR2x

220 0.5W
IN SERIES

4.7k

*ADJUSTVRI FOR LEDI
TO STOP GLOWING

WHEN NICAD VOI.TAGE
DROPS TO I.8V

I
I
I
I
¡

As you can see, we pay good
money for each of the "Circuit
Notebook" items published in
Stucoru CH¡p. But now there
are four more reasons to
send in your circuit idea. Each
month, the best contribu-
tion published will entitle
the author to choose the
prize: an LCR40 LCR
meter, a DCA55 Semicon-
ductor Component Analyser, an
ESR60 Equivalent Series Resistance
Analyser or an SCR100 Thyristor &
Triac Analyser, with the compliments

of Peak Electronic Design Ltd www.
peakelec.co.uk

So now you have even more reasons

to send that brilliant circuit in. Send it
to Srucotrl CHrp and you could be a
winner.

You can either email your idea to
silicon @ siliconchip.com.au or post it to
PO Box 139, Collaroy, NSW 2097.

is unconventional, as most old valve radios used the same
diode for both signal detection and AGC, which resuÌts in
audio distortion, particularly with the heavily compressed
near-100% moduÌation routinely used these days.

(Back in earlier days, radio stations modulated their car-
rier at less than (and often significantÌy less than) lOO%.
Apart fiom being less taxing on transmitter equipment,
one reason for this is that the lower the modulation, the
Iess power was consumed (and therefore lower transmitter
electricity bills for the station!).

In this circuit, the IF signal is applied to the cathode
of the triode and the grid and plate act as the a¡rodes of

siliconchip.com.au

sepalate diodes. The diodes conduct on the negative swing
of the modulated IF signal and the result is a negative DC
voltage. The audio signal is taken from the grid and the
AGC from the plate of the triode.

AGC
Gain is controlled in the traditional manner by appÌy-

ing the negative voltage generated by the AGC diode to
the grids of the mixer (Vta, via the antenna coil) and IF
amplifier (V2a, via IFTIb) valves,

As the signal strength increases, so does the negative
control voltage, which reduces the gain of tKe valves. TheI
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CFL inverter has
overload protection

This inverter was designed to
run up to 10 compact fluorescent
lights from a 12V battery bank at a
remote location. This was because
commercial inverters cause exces-
sive RF interference which prevents
shortwave radio listening, Standby
power was another issue.

This inverter has a low standby
current drain of 40m4, very good
regulation and no RF' interference
since the CFLs are supplied with
filtered DC,

NAND gates ICla & ICLb are con-
nected as a square wave oscillator
with a frequency of 400H2. This is
fed to flipflops IC2a & IC2b to pro-
duce complementary 100H2 pulse
trains with are fed to gates IClc &
IC1d, to drive transistors Q1 & Q2
and Mosfets Q3 & Q4.

At the same time, a 200H2 pulse
train from pin 1 of IC2a is fed to
an RC network to produce a2OOHz
sawtooth. This in turn is fed to the
inverting input of comparator IC3
which acts as Éln error amplifier.
It compares the 200H2 sawtooth
waveform with a sample of the
output voltage derived from zener
diode string ZD7-ZDB,

IC3's output is fed to the other
inputs (pins g & 13) of NAND gates
IClc & ICld via a 100nF capacitor
and B20kQ resistor. This provides
pulse width modulation d¡ive to the
gates of the Mosfets (Q3 & Qa) at up
to 50% duty cycle, corresponding
to full power.

At above 50% duty cycle, the
RC network at the output of IC3
effectively holds the gates of IClc
& ICld at zero potential, depriving
the Mosfets of gate drive. The circuit
will shut down until the overload is
removed and the reset button (S1)

is pressed.
The tra¡rsformer is based on a

halogen lighting unit rated at 150-
200W. The low-voltage windings
were removed and rewound with
45 turns per side, using 1mm enam-
elled copper wire.

TheMosfets drive the low-voltage
winding of the transformer which
is used in step-up mode.

Dave Edwards,
Westland, NZ. ($60)
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No wiring diagram is supplie for this;;;j";i-- ";ó identifu and tocate the
components. ft's not particularly critical but this layout should be roughly followed because it works (moving the valves
around, for example, could introduce instability or unwanted interaction).

The plate load of V1a (ie, the 6BLB mixer pentode)
is a 10mH choke (RFC1) and the mixer's output [ie, the
intermediate frequency, or IF) is capacitively coupled via
capacitor C2 to the tuned winding of the flrst IF trans-
former IFT1, IFTIa is lightly coupled to iFTlb via a L2pF
capacitor (C3). This small value is necessary, otherwise
the two coils would be over-coupled, producing a broad,
double-humped IF response. VR1, the 1OkO trimpotwired
across the secondary of IFT1, allows the tuned winding to
be damped to prevent unwanted oscillation.

The "hot" end of IFTIb is connected directly to the
control grid of the second 6BLB (V2). This pentode section
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is conflgured as a straightforward IF amplifier.
The "cold" end of IFTIb is bypassed to ground by ca-

pacitor C4 and AGC (automatic gain control) is fed to this
point. We wiÌl talk about AGC in a moment,

The IF amplifier has a 10mH choke [RFC2) as its plate
Ioad and is coupled to the second IF transformer, IFT2,
in the same manner as for the mixer, via another 3.3nF
capacitor.

Unusual detectors
The triode section of the second 6BLB (V2) is used as

the detector for the audio signal and for AGC signal, This
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Spa heater
control

This circuit can be used to replace
old or faulty electronic thermostat
units for spa/pool gas heaters.

Any spa/pool heater over about
10 years old is likely to use a simple
continuous pilot gas valve. The pilot
remains alight and a 24V solenoid
valve, controlled by a relay and a
simple analog electronic thermo-
stat, is used to turn the main gas
jets on.

This circuit is a big improvement
over the original as it has a digital
display and the temperature can
be accurately set and controlled. It
is based on a PICAXE-18X micro-
controller and a Dallas DS18B20
temperature chip,

Because the PICAXE ca¡¡rot easily
drive multiple 7-segment displays,
a 74C925  -digit counter is used to
do the job; it only requires three
control lines from the micro to drive
it, All the program does is reset the
74C925's internal counters, pulse its
clock line by tìe number that is to be
displayed and then latch this count
into the display register. Because
the latch is pulsed at the end of tlre
count cycle all the user sees is the
new value being shoum,

Safety features
The old controller had two safety

features which are incorporated in
this design. First, there is a pressure
switch which is connected to the
heat exchanger. When there is pres-
sure in the pipe (ie, the pump is onJ,
this switch is closed. The original
controller had this in series with
its power switch so whenever the
pump was turned off the controller
shut off.

In the new design, it was desirable
to be able to read the temperature
with the pump off, so the pressure
switch is in series with the power
feed to the relay. When the pump is
turned off, no voltage is fed to the re-
lay coil. This automatically shuts off
the main gas supply but still leaves
the controller with power.

There is also a sense line to the
PICAXE so it knows whether the

pump is on or off and immediately
stops energising the relay control
transistor (Q3) and extinguishes
the pump-on LED (LED2) Even if
the PICAXE fails to de-energise the
relay due to a glitch, the relay caa't
¡emain on as the power feed has
been removed.

The second line of defence is the
use of a high-temperature resettable
fuse. This is mounted directly to
the heat exchanger and will open
if there is excessive temperature
detected. As it is in series with the
valve solenoid and power supply, if
it opens there is no power to drive
the gas control solenoid. While on
the subject of the gas valve, be aware
that the Honeywell valve solenoids
have inbuilt diodes.

Brass tubing
The DS1BB20 was mounted in

a short piece of brass tubing with
one end closed with a small piece
of copper (solderedl. Thermal paste
was applied to the chip to ensure
good heat transfer to the end cop-
per plate. A shielded USB cable
was used for the connection a¡rd the
whole assembly was inserted into
the heat exchanger in place of the
old sensor.

It is important to try to isolate the
sensor as much as possible from
the surrounding heat exchanger
metal; you want the sensor to read
the water temperature, not the heat
exchalger metal work. Even with
this ca¡e, I still noticed a difference
of about one to two degrees between
the displayed value a¡rd the actual
spa temperature.

The soffware (spaheater.bas, avail-
able for donmload from the Slltcot'¡
CHIp website) is fairly straightfor-
ward and should be easily modified
to suit other heaters.

The main program is just a series
of subroutine calls and one of the
general B registers is used as a sta-
tus register to keep track of various
heater conditions. Depending on the
subroutine, it can either read the sta-
tus of the relevant bit in the register
and perform an action based on this
or it can change the state of a bit.

For example, the femp subroutine

executes a readtemp command on
the DS1BB20 and the value is stored
in a free register. However, if the
return value is zero, the program
assumes there is a fault reading the
chip and sets the fault bit on the
status register.

When tJr:e gascall subroutine is
called (operates the relay), the first
thing it does is check this fault bit
and if set, always de-energises the
relay.

There are four changeable variable
values in the program. The low and
high point values are set to match
the spa/pool heater minimum and
maximum temperature values (eg,

2o'C and 40"C).
The other two set-point values

determine when the heating cycle
stops and then restarts. Setting it 1"C
above and 1"C below the set-point
produced an on-off cycle duration
of about 10 minutes, once the spa
was up to temperature.

For example, if the set temp-
erature was set Io 37"C, the heater
would stay on until it read 3B"C
and then not come back on until the
temperature dropped back to 36'C. If
you want to increase the on-off cycle
duration, just change one or both of
these offset values.

The unit is fully automatic in
operation. There are only two push
buttons and the on/off switch vis-
ible.

To set a desired temperatute,
simply push and hold one of the
buttons until the "set temp" LED
turns on. The display shows the
Iast "set temp" value. As soon as the
LED turns on, repeatedly pushing
the Up button will increase the set
temperature and likewise pushing
the down button will lower the set
temperature.

Once the preconfigured tempera-
ture limit is reached, further pushing
will not change the display higher
or lower than the preconfigured
ran8e.

After about 1,.5 seconds of no
pressing, the "set temp" LED goes
out, the display resumes showing
the actual temperature and the new
value is stored in EEPROM. This
value is recalled the next time the
unit is turned on.

Clive Allan,
GIen Waverley, Vic.
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The "dial" is made from an old CD, the dial drive is a length of dowel held in by hose clamps, the dial cord is brickies'
string, the tuning assembly brackets are intended for pergolas . . . hang on, what's a LED doing in a valve radio?

Other components came from Dick Smith Electronics,
laycar Electronics and Wagner Electronics.

This design uses three triode-pentode valves, two 6BLBs
and one 6BMB. These are old tg50s-era "workhorses" that
are still easy to get from Wagner Electronicss and other
suppliers (check the internetJ. Shop around and don't
get suckered into buying so-called "audiophile" valves
at inflated prices. They won't work any better than the
regular types.

Low high voltage!
There is a common misconception that valve equip-

ment needs dangerously high voltages to work properly.
In fact, 100V is more than adequate for a radio Ìike this
ald is much safer for the casual tinkerer. Although 100V
DC can theoretically give you a dangerous or even fatal
shock in the wrong circumstances, with dry hands in a
normal workshop situation, the worst you're likely to get
from this circuit is a bit of a "nip".

Circuit description
,A.s aÌready mentioned, the circuit of the Aussie Three

is a conventional superheterodyne radio. This means that
the incoming broadcast signal is mixed (ie, heterodyned)
with the local oscillator signal arrd the difference frequency
between these two signals becomes the "intermediate"
fiequency. This is amplified in the IF amplifler (funny,
that) and then fed to the detector where the original audio
modulation is recovered and fed to the audio amplifier
stages and thence to the speaker.

And where does the "super" prefix come from in the
word "superheterodyne"? This merely refers to the local

62 StttcoN Cutp

oscilÌator signal being "above" or higher than the incom-
ing broadcast signaÌ.

In our circuit, the incoming signal is picked up in the
ferrite rod antenna which is tuned by the 160pF section
of the plastic dielectric tuning gang (using the terminal
marked "-A.") and then fed to the grid of the pentode sec-
tion of V1 (valve1, 6BLB).

The local oscillator uses a red "transistor" oscillator
coil,Lz. (Actually, this is not a coil but a conventional RF
transformer with two windings). The secondary winding
is tuned with the 60pF section of the plastic dielectric
tuning gang (using the terminal marked "O") and then
connected to the grid of the triode section of V1 via resis-
tor R4 and capacitor C10. OsciÌlation is maintained by
the feedback winding which is fed from the plaie of the
triode via capacitor C9.

The grid-cathocle circuit acts as a diocle that conducts
slightly on the positive excursions of the grid signaÌ, re-
sulting in a standing DC bias (ie, voltage) across C10. This
tends to reduce the gain of the triode, damping down the
oscillation and so stabilising the output amplitude.

Note that all the coils and transformers in this circuit
were originally designed to be used in low-voltage transis-
tor radios. This is why all the windings are capacitively
coupled, to keep high DC voltages away from the flimsy
insulation of the coil wires.

Experienced vintage radio enthusiasts may have noticed
that there appears to be no mechanism for coupling the
osciÌlator signal into the pentode mixer. In fact, the oscil-
lator signal is fed to the mixer using just stray capacitive
coupling! This works well, possibly due to the high gain
of the va.lve.
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SERVICEM'SLOG
Tink€r, tailor, espresso machine fixer

Pails list - Aussie Three Ualve Radio

1 tinplate baking tin, approx. 245 x222 x 50mm (eg, "Willow" brand)
3 9-pin valve sockets
2 sets AM lFloscillator coils
1 ferrite rod and coil assembly
1 24VAC 24VA (or higher rated) plugpack (see text)
1 24OV to 7.5V mains transformer (for speaker transformer - see text)
4 8-way tagstrips (E-6-E)
1 4W 125mm or larger loudspeaker
1 2.5mm "DC" chassis-mounting power socket (for AC connection)
1 chassis-mounting RCA socket (for speaker connector)
1 RCA plug (to connect to speaker)
1 chassis-mounting screw terminal (for antenna)
1 100mm length stiff tinned copper wire (for mounting LED)
1 1Omm length of wooden dowel
2 wooden drawer knobs
4 assorted hose clamps
1 dial drum assembly with dial cord (see text)
1 station dial (see text)
3 metalpergola hangers (L-shaped steel, 37mm wide, 130 x 50mm)
2 steel brackets, 45 x 45 x 1 1Omm (to hold tuning assembly)
Small block of timber to mount ferrite rod
Various lengths of single and figure-8 hookup wire, various colours

(some need 100V+ rating)
Wire for antenna (if required)
Cable ties
Screws and nuts as required
2 flat steel washers, 10mm internal

Valves
2 6BL8 (V1, V2)
1 6BM8 (V3)

Semiconductors
4 1 N4004 1A power diodes (D1-D4)
1 Smm white LED (LED1)

lnductors
2 1OmH miniature chokes (RFC1, RFC2)

Gapacitors
5 47¡tF 160V electrolytic (C12, C19, C20, C21, C22)
1 22¡tF 16V electrolytic (C17)
1 1OpF 160V electrolytic (C13)
1 1O¡iF'l6V electrolytic (C15)
2 220nF 200V polyester (C'1, C4)

56nF 200V ceramic or polyester (C8)
47nF ceramic or polyester (C1 1)
10nF 200V ceramic or polyester (C14)
6.8nF 630V polyester (C18)
4.7nF ceramic or MKT polyester (C7)

3 3.3nF ceramic or MKT polyester (C2, C5, C16 )
1 680pF ceramic (C9)
1 100pF ceramic (C10)
2 12pF ceramic (C3, C6)
1 60i160pF miniature tuning gang (variable capacitor) (VC1)

Resistors (0.5W, 57" unless othen¡rise specified)
2 47oka (R7, R11)
3 47kA (R1, R4, R1o)
2 3.9kO (R5, R8)
1 3eO 10W (R15)
1 1OkO horizontaltrimpot (VR1)

222okQ (R3, R9)
1 1sko (R16)
1 470c) (R13)
1 8.2o 10W (R14)

1 00ko (R2)
1Oko (R6)
330c¿ (R12)

1 500kO switched log pot (VR2)
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There nothing like a good cup of espresso
coffee. But first, I had to fix the coffee machine
- after I'd fixed my notebook computer's DVD
drive, that is.

I have an HP Pavilion zt3010AP
notebook computer. Recently, I re-
placed its original DVD/CD writer with
a Sony DW-P504 DVD writer which I
got on eBay. The replacementrequired
only one screw to be removed from
the notebook and a support bracket
swapped over internally.

All went well and I was quite happy
wiih the results apart from not being
able to multi-zone it to region 0, as I
could find nothing on the web on how
to change it. However, I did manage
to chalge it from zone 2 to zone 4 for
Australia (I bought it from the USA),

For a long time, I had been using
Nero 7 Premium for all my DVD com-
pilations but one day it prompted
me to upgrade it to a later version.
This sounded good so I followed the
prompts and downloaded the series of
files required to upgrade all the Ahead
Nero programs I had in the package.

Everything was going well and
eventually it invited me to uninstall
my current version before installing
the upgrade. This seemed OK so I
agreed and the uninstaller went about
its business. Eventually, a message
came up saying "Please wait while

Windows configures Nero 7 Premium
, and gathering required infor-
mation" but then it started to go
slower and slower until it eventually
stopped.

At first, I didn't actually realise
it had stopped as the mouse "hour-
glassed" when it was in this window
and the TaskManager told me the pro-
gram was running properly. However,
after a lengthy wait, itbecame obvious
that this program was going nowhere
so I rebooted the machine only to find
that not only had I lost Nero 7 but I had
also lost full access to the DVD drive
due to an unspecified problem.

My immediate thoughts were that
I probably had a hardware problem,
In particular, I concluded that I had
damaged the new DVD drive or its
controller on the motherboard, For-
tunately, I still had the old drive and
so this was refitted.

However, the Device Manager still
reported that it was unable to find
the drive. "Oh dear, upon my soul",
I thought, It looked as though I had
"done in" the controller IC but I still
had an external USB CD-ROM drive
and a PCMIA external CD-ROM,

I arbitrarily installed the Ìatter first
and was amazed XP was still giving
the same error message. It wasn't until
I tried the USB external CD drive and
got the same thing that I realised it had
to be something else.

I went to the web and googled "XP
unable to find CD-ROM". I was quite
amazed at the response and immedi-
ately realised I wasn't alone with this
particqlar problem.

T \^INS R€(ÉNfuY GtVÉÑ A SUNtstrAM
ARA NAAÍI C SÉRIÉ:S 
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Items Govered This Month

¡ HP Pavilion zt301OAP note-
book computer.

o Sunbeam Aromatic Series
Programmable Pump Espres-
so Machine EM5800 Type 569.

o Grundig Arganto 17 model
LW4S-641OTOP LCD TV

ANYONÉ
FAR
co€lt€?

GtVÉÑ A SUNtstrAM
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Apparently, when messing around
with burning software, XP can some-
times become confused. The fix is to
first go to the Device Manager and
uninstall the device (ignoring any
warnings). That done, you then run
REGEDIT arrd go to HKEY_LOCAL_
MÂCHINE \ SYSTEM\ CurrentCon-
trolSet\Control\Class \ {4D3 6Es65 -
E325-11CE-BFC1-080028E10318ì, de-
lete the UpperFilters and LowerFilters
entries and then reboot.

This fixed the problem and even
when I reinstalled ihe original DVD
burner, it still worked. I then rein-
stalled Nero 7 and everything was back
to normal again.

Anyone for coffee?
I was recently given a Sunbeam

Aromatic Series Programmable Pump
Espresso Machine EM5B00 Type 569,
It was only a few years old and apart
from being a bit dirty, still looked
pretty good.

Mrs Serviceman was ecstatic and
after cleaning it, filled it up and made
us both a nice cappuccino. Everything
went well and we enjoyed the cof-
fee but when she went back into the
kitchen, the machine smelt very hot
and was, in fact, too hot to touch.

She called me in and I checked to
see if the machine was switched on.
Itwasn't, although itwas still plugged
in. I unplugged it, left it to cooÌ down
for several hours and then plugged it
in again to try to see what was hap-
pening.

Unfortunately, it was now com-
pletely dead and I was subsequently
unable to locate a service manual or

DI5MANIUIÑE l,l{IS SEf IS
GÉ ÑERALLY ST<A16 HÍÉARWARÞ",

even a circuit diagram for it,
Undaunted, I removed the iear panel

by undoing the screws and prizing it
off and then had a good look around
to see if I could spot the problem. Im-
mediately, I noticed a big black burn
mark next to a hole that had burned
through a relay in the middle of the
PC board, This 12V relay turned out
to be an SPST type which switches
24OY aÍ up to 74.

I ordered a replacement from RS
Components and by the time it arrived
the next day, I had already cleaned up
the mess on the PC board from the fire.
I immediately fitted the new relay and
hopefully switched the machine on
but it was still dead.

Next, I followed the 240V mains
cabling around from the bottom of the
machine to the mains transformer on
the PC board and soon found that the

Active lead disappeared into some
spaghetti sleeving on top ofthe boiler,
I tfren removed [with difficulty) the top
cover of the machine by undoing four
self-tapping screws a¡rd found that the
spaghetti concealed a thermal fuse
rated at 240V and 104. Fortunately,
WES Components had these in stock
(MT 240J and a new one at last restored
power to the unit.

I switched the machine on and the
boiler immediately began to heat up,
After a few minutes, though, all the
lights on the front panel started to flash
and nothing else would work.

So there was good news and bad
news. The good news was that the
boiler was still working and the ele-
ment hadn't burnt out. The bad news
was that the microcontroller was
switching into protection mode and
shutting everything down.

emerged in the USA in the 1930s. As an alternative to the
grandiose (and expensive) timber cabinet radios that are
the delight of collectors now, some manufacturers started
marketing the virtues of a basic, no-nonsense but perfectÌy
serviceable superheterodyne that the "regular guy" could
afford; the "Model T" of radios if you like, There was no
RF stage (which wasn't really necessary in urban locations
anyway) but arry lack of sensitivity could be overcome by
connecting a decent aerial and earth.

The valve line-up was the now-classic rectifier, mixer/
oscillator, IF amplifier, detector/audio preamplifier and a
pentode audio power output stage.

Our Aussie Three uses three triode-pentode valves, de-
Ietes the valve rectifier in favour of semiconductor diodes
and adds a ferrite rod antenna to come up with quite a
respectable performance.

60 Sutco¡rt Cutp

To any non-technical user, it's just a radio: you turn it
on and it works! Despite its tiny PVC tuning capacitor,
there's surprisingly little frequency drift, evén right up
at the top of the AM band. From my home in the outer
suburbs of northwest Sydney, it picks up all the Sydney
stations with just its ferrite rod antenna, all at about the
same volume.

Bake a cake - then build the radio
The hardware comes from avariety of sources. There are

no PC boards, as all the wiring is "point-to-point" using
old-fashioned tag strips and hook-up wire.

The chassis is actually a cake tin, purchased for less than
$3 at Big W! Some of the other parts and materials came
from Bunnings Hardware and no doubt you may want to
improvise with some items you have in your junk box.

TRUE AUD}OPHILE SPEAKERS
Danish Engineered Speaker Drivers for

Astonishing Sound Reproduction w¡th
Clarity & Outstand¡ng Performance

vifa innovation lives on

f.z SCANSPEAK

Tymphany & DST bring together Peerless & F¡ndSpecs/detailsonline;

::3'l;:3åT' ;iî"#iåloo',#3i:. ;::ff:i:1 www.d-s-t.com.au
the past 80 years V¡s¡t: www.d-s-t.com au _
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17 model LW4S-6410TOP LCD TV
came in, its owner complaining that
there was no picture, The client was
somewhat upset because this $1500
17-inch (a3cm) LCD TV was just out
of warranty,

The first thing I noticed was that
the AC adapter he brought in was
labeÌled "Philips" and had an output
of 16V whereas the set was rated at
only 12V, I quizzed the client about

this and he said he had bought
' the last model in stock at the time

and this AC adapter had been
packed up with the set by the
salesman.

I did not really know how
significant it was to overrun

the set by 33%, so I let this go
while I tried to find out what had
failed. When I switched it on,
the front-panel LED changed

_ from red to green but just as' the client said, there was no
sound or picture.
Dismantling this set is gener-

ally straightforward, although you do
have to remove the internal metalwork
screening and bend the edges out to
clear the AV sockets. Once inside, my
suspicion was that the motherboard
had probably been manufactured by
Philips but there were no real clues
on this.

Next, I tried powering up the set
again and checked the remote. It was
able to go in and out of Standby OK
and I noticed that there was a flash on
the screen for about a second when the
set was switched on,

The two boards accessible with the
covers off are the tuner board and the
main board. However, getting at the
inverter board involves removing the
display and the main chassis as it is
situated between them.

The display is both screwed in and
clipped into the fiont escutcheon.
Once it was out, I could see the dual
inverter ald the leads going to the four
400 x 2mm backlights at the top and
bottom of the Fujitsu display. I could
also see that the insulated silicone
leads supplying the high voltage to the
top backlight pair had been burnt,

I carefully supported these leads to
prevent any arcing and switched the
set on. All the backlights lit and so
did the display, so I was now getting
somewhere.

Now that I could see the on-screen
menus, I navigated through them and
tuned the set to my local area trans-

So what was prompting the mi-
crocontroller to do this? I looked
around and tried to decipher how it
all worked. The power supply deliv-
ered 16V and 5V rails to operate the
relay and the microcontroller. The
microcontroller monitored a number
of sensors as well as the control panel,
Its outputs also controlled two opto-
isolators which in turn switched the
sensitive-gate Triacs.

The tactile switches on the control
panel were all OK, so I looked at the
outputs to the boiler elements and the
pump. Though fused, they were all
OK, so using a suitable lead, I tempo-
rarily connected 240V to the pump
from the Triac. It worked, so the pump
and the boiler were both OK.

But what was closing it down? I now
decided to look at the input sensors,
starting with the water reservoir level
switch. I unplugged its lead from the
PC board and then tried switching
on the power. I also tried shorting its
terminals on the board but neither
approach worked.

Next, I checked out the temperature
thermostat. This has a sender in abrass
collar that's screwed into the boiler
head. The only trouble was one of its
white leads had broken off right where
it disappeared into the brass collar.

I removed the assembly and care-
fully dug out the glass temperature
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sender from the silicone rubber.
There was no way of knowing its

value or even what type of tempera-
ture sender it was. In fact, the glass
envelope looked like a neon and not
like a thermistor.

Anyway, I was lucky in that not only
was the glass envelope still intact but
there was also enough wire outside for
me to resolder the lead, I then dipped it
into heatsink compound and pushed it
back into the brass collar before sealing
the end with silicone.

This time when I switched it on,
the whole machine began to function
correctly, However, I subsequently
noticed that the boiler was leaking
all over the place when steam was in
it. Tightening the screws on the head
improved this but I suspect that the
gasket was probably left the worse for
wear when the relay failed and the
boiler overheated.

The espresso machine is now in
regular use and apart fiom still leaking
quite a bit and the temperature being
a bit low, works well enough to have
a regular cappuccino.

There is a trimpot on the PC board
but I have no idea what it is for. It might
set the temperature but I'm not sure,
so I have left it as it is.

Faulty Grundig LCD TV
A 2-year old Grundig Arganto

era! (While experimental broadcasts started back in 1948,
the first FM radio stations, ZMBS and 3MBS, did not start
transmitting until 1975).

The "cabinet"
The prototype radio is housed in a whimsical gothic

cabinet which pays homage to some of the "cathedral
style" radio cabinets of yesteryear. Some people will hate
it and others will like it. If you're in the first category, then
build a more conventional cabinet.

Why "Aussie Three"?
Well that's a dig at the "All-American F'ive" concept that

So you thought vqlve technology was deod! Well ìt Ís - but we
have exhumed enough of ft tu produce q S-valve radÍo which
has quÍte a respectable performance. It ìs a superheterodyne
cÍrcuÍt, based entirely on readìly avaÍIable components. It
is suifo ble for moderately-experienced constructors - even
those who've never touched a vqlve in their lÍves!

WOULD ANYONE want to build a valve radio,
that doesn't even pick up FM stations? if noth-

ing else, to get a feel and understanding for old-fashioned
technology.

There are lots of people who are attracted to valve am-
plifiers (particularly musicians) and lots of people busily
restoring vintage radios, television sets and all manner of
thermionic technology. So why not build a valve radio
from scratch? Despite the relatively few parts the radio
uses, this is certainly not a toy and it illustrates how much
performance you can get out of just a few valves.

As far as its lack of FM reception is concerned, there
were no FM radio stations in Australia during the valve

siliconchip.com.au
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mitters, The picture was excellent and with the speakers
plugged in, the sound was good too.

This meant that all I had to do was insulate the leads to
the backlight and use the correct 12V 5A power supply to
complete the repair - or so I thought, In fact, I tried about
half a dozen different ways to insulate the cable but it still
continued to arc. This was no doubt due to the fact that
it lay in a very constricted area, so that it was up against
the earthed metalwork. I even cut the offending lead and
put heatshrink sleeving and silicone rubber around the

loin but it still arced.
Next, I tried swapping over the top and bottom back-

lights but in the end it looked as though it was actually
arcing through the backlight end plastic supports! I tried
to purchase ihe backlights through the internet but
couldn't find any. These are part and parcel of the Fujitsu
display and are no longer available as a spare part from
Grundig,

Grundig refused to accept that this set was under war-
ranty because an incorrect power supply had been used
fdespite the clearly marked labels] and they were well
within their rights, I wouldn't have accepted it either,

In the end, it was the store that was liable - after all,
it was the salesman who had packed the wrong supply.
They came to the party and swapped the set for a later
model for free.

Philips LCD set
Back in September 2Oo7, I ran a story on a Philips

I5PF9936/69 (LC03 chassis) LCD TV with a no-picture
fault, At the time, I concluded that this was due to an in-
termittent short on the 5V rail inside the display itself.

However, I finally managed to disprove this when
another identical set came in with a defective backlight
inverter, Taking advantage of this, I swapped the display
over and it made no difference! So much for my faulty
display theory.

In the end, it turned out to be the scalar board that
was at fault. This totally threw me, as I had been able to
artificially bring up the picture by supplying a 5V rail to
the display.

Unfortunately, I didn't manage to locate the precise
component that was causing the problem. However, I did
at least manage to reduce it to the board above.

Digital set-top boxes
We had flve Toshiba Digital Set-Top Boxes (DSTB) come

in ald were told that these were regarded as non-repair-
able devices. This means that there is no support, no
circuits and no spare parts. If it is under warranty it will
be replaced; if it isn't it normally becomes landflll.

The models we were dealing with were Toshiba HDS23

and HDS25. The earlier HDS23 model had an insensi-
tive remote control function ard in fact, the range was
down to just one metre, This was due to noise on the 5V
rail feeding the infiared remote receiver in the set-to box
itself. Replacing the electros around the 5V IC regulator
fixed that problem.

The four HDS25s had a number of different faults. First,
the two units with no output each had a faulty switchmode
power supply which was fixed by replacing electrolytic
capacitors CB, Cg & C17 (all.1000pF).

The third unit kept displaying no signal and couldn't
locate any stations. In this case, electrolytic capacitor EC52
(47op"F 16V) was close to bursting,

The fourth HDS25 DSTB locked up on "Initialise"
and wouldn't boot up. In this case, there was substantial
sawtooth ripple on the 5V output from regulator U40
[LDS10B5). Capacitor EC29 (100pF 25V) was the main
cause but EC49 and EC30 were also at fault.

Generally speaking, many of the electros were dodgy, the
favourite value being 47O1J.F 16V B5'C, especially EC31,

o Component Specialists
. Speaker dr¡vers - tweeters to 18" subwoofers - plus kits
. capacítors, terminals, *,r",.1;Sfåo"f* 

Å: ;;ï"""- -Ðfl. audio parts r
. Much more online or phone (O2l4627-8766soundlabs

siliconchip.com.au

www.so u n d I a bsgrou p.co

Circuit
Graphicarm¡crocontro,,.,.irg,ÏÎlt:'trP'?-!

ezCD Starter Pack
Reusable pre-built hardware
L eLabl6m controller (P1C16F819)
2. C¡rcu¡t Pack 1 for 3 project examples
3. USBP programmer for eLabl6m
Adaptable as l/O ports to communicate
with PG eg for Data Logger etc
4. Corechart Lite and ezcircuit Lite
Software on CD buy from

PIG Application Design
made simple with ezGD
Step l: Drag and Drop l/O Clrcult

lcons to selected PIC chip
Step 2: ezCD generetes

a) Schematic D¡agrams
to Proteus Llte

b) Part List
c) Test Procedures
d) Corecharl test program

For Who?
Schools, Un¡vers¡ties, Tafes, hobbysts,
professional eng¡neers, lnventora, etc

Suitable for Electronics Education
Project Based Learning, System
Eng¡neering, Science Curr¡culum,
University / Tafe electronlc projects

www.elabtron¡cs.com
Microchip Technology lnc Consultant

Eg
EO
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Senrfie@milamos [,og:M missing. This was a good (not to men-
tion lucky) start.

EAll aìso plugs into EAfl on the
IOINT board to its left and the 5V is
derived from 5-pin IC regulator TH101
SJ-B050IF (actually a stepdown 5V
DC-to-DC converter). I checked the
voltages around this IC and could see
+30V going into pin 1 but then it got
a bit confusing. There was supposed
to be 5V out on pins 2 & 4 (pin 3 is
ground) but I was getting weird and
unusual readings on the voltmeter,
ranging from 1.2V to 30V. At one stage,
I even read 30V on the pin 2 side of
coil LH101 and 1.2V on the other pin
4 side!

Something spooky was going on
here - I checked my coffee in case it
was spiked but it was OK. The meter
was OK too.

My conclusion was that a new IC
regulator was needed and so this was
promptly ordered from Hitachi (part
No, CP0B391). I was very surprised
to be informed Ìater that this part was
not available and that only the whole
IOINT board could be supplied for
$287 plus freight!

In view of that, I decided to see if
there was a cost-effective work around.
I removed the IC and the coil and had
a good look around the circuit but
couldn't flnd anything wrong. I then
resoldered the IC and coil back in place
and switched the set on again to check
the voltages.

This time the set came on and the
voltages were now all spot on.

It has remained like this for the last
three weeks, so it looks like it was
only a dry joint that was causing all
the problems!

0rder FomÆax lnuoice
Silicon Chip Publications Pty Ltd

ABN 49 003 205 490
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32, 35, 44, 45,46 & 5 1. So if you have
one of these units beginning to display
some of these symptoms, simply buy
yourself some 105'C electrolytics and
replace them all.

Hitachi plasma TV
A 2003 Hitachi plasma TV moni-

tor 42PD5000(PWI) came in with no
picture or sound.

Switching it on produced a dull
raster which meant the plasma display
panel was working but there was no
picture or on-screen display. This
suggested that there was a problem

with the main microcomputer in the
Formatter Unit.

I tried a factory reset by pressing
the "Sub-Power", "Input Select" and
"Program Up" buttons at the same time
but that made no difference. I also tried
a variety of inputs but the symptoms
didn't change.

Next, I removed the back cover and
immediately noticed the Audio PW1
board on the righthand side, above the
Formatter Unit, This board has only
flve plug connections.

Plug EAll is meant to have 5V and
12V on its pins but the 5V rail was sc

TO P1REE
YOUB

ORTIEB

Phone (02) 9939 3295
9am-5pm Mon-Fri

Please have your credit
card details ready
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forever with the change of name to EA.

For the first time ever, complete and in one handy DVD, every article and every issue is covered.
lf you're an old timer (or even young timerl) into vintage radio, it doesn't get much more vintage than this.

lf you're a student of history, this archive gives an extraordinary insight into the amazing breakthroughs made
in radio and electronics technology following the war years. And speaking of the war years, R & H had some
of the best propaganda imaginable!

Even if you're just an electronics dabbler, there's something here to interest you.

Please note: this archive is in PDF format on DVD for PC. Your computer will need a DVD-ROM or
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archive. This DVD is NOT playable through a standard A/V-type DVD player.

'Plea¡e hayc yoür credilc.d handy! I 00n'tloruel l0 include your Íame. address. phone no and ccdil rard delails ^ You will he Droñpled lo¡ requked ¡nlormal¡on

Qty Item Description
Item
Price

P&P if
extra

Total
Price

Subscribe to Stucnn Cnp on-line at: www.s¡l¡Gonch¡p.com.au
Both printed and on-line versians available w
Total $A

48 SILIC)N CHIP siliconchip.com.au



\

\

I
7

I
I :r

I
Ill ll I ll ll ll ¡aTllrl I \r I ltTake your creature comforts when you go on any

road tr¡p as these inverters will produce mains
power from your vehicle's battery A 300W inverter

Clean o11 that burlt-up gnme wrth thrs
handy BBO cleaner lt even has a built in
scraper and LED lìght for
those hard to see dark
corners Requires 8 x
AA batteries
. Measures: 295(L)mm

$24.95

Inrs weatner statron rs tne oesr value we nave
ever seen in an all-in-one home weather station
It monitors inside and outside temperature, âir
pressure, rainfall, humidity wind speed, wind
dìrection and wind chill factor
o -40 to +60'C outdoor temperature
. 20 V' 10 95% relative humidity
. 0 to 100km/h wind speed
. 840 to 1200mb air pressure

r\
\/ @

& above r'llill recharge laptops, power tools,run
fluorescents & larger style rys was s79.9b

Was $229.00

Megacalch Mosquito ltap
Thìs trap does not blow insects
âpart with high-voltage electricity lt
is almost noiseless Very smart Very
safe lt uses an electronically
controlled LED lighting and heating
coil which produces intermittent
llght selected to corncrde wrth
spectral sensitivity peaks of many
mosqurto specres
. Approx 300mm tall
Was $199.00

Motorcycle lleadsel for UHF CB
Connect to a compatible CB and you
have instant hands-f ree

DC-1 060
Was $99.00 ,xl

L-

Crash helmet and goggles not included

Six LE0 Head Torch
A headlight torch for the
adventurous type! With

Was $39.95 \¡

$19.95

sts9.00

$79.00

I
I rlr

I
I

Audio Playback Ad
Gll-F0M 0riYes
Ref Silicon Chip Nov

common TV remote

Slereo Bluelooth Adaplor
Ad.l Bluetoolh caoabililv 1o vìrfuallv

Bluetooth Boom Box
Plav vour MP3s wirelesslv on

Iiny Bluetooth Adaptor
Don't be fooled by

tiny size. This little
beauty has all the
functions of larger

adaptors but will s¡t almost
unnoticed in your notebook's USB
port
. N/easures 23mm

long including
USB connector s3s.s5

3 WaR 38 Ghannel UHF CB Radio
wilh Scramblel
Up to 1Okm transmission range Maximum
output is 3 watts with 1W battery saver
mode All 38 legal channels are utilised as
well as CTCSS sub channel calling,
automatic muting, and scrambling Supplier
with a high gain (168mm) antenna and

charger. SMA connector
allows the use of external
antennas.

any audio output dev¡ce Just connect
your iPod, mobile phone, CD player, or
anything with a 3.5mm audio socket
to the Bluetooth adaptor and you can
transm¡t stereo audio
sig
.F

1

this excellent powered speaker
system, Can also be used wìth
wired audio devices
. Function range: 1 0m
. Dimens¡ons: 380(L) x 160(H)

x 190(D)mm

I
drìve as easily as you would control a normal CD
player Kit includes a double sided PCB, all

electronic components, pre programmed
microcontroller & IDC

connectors for the display panel

Molorcycle Gonsttuction Kit
Learn about mechanical & electrical construction
principles while building your own electric-
powered motorcycle Everything's included, even
tools to put it all together The instructions are

excellent, with coiour and a detailed parts list

10+ (contains small parts)
o 187 piece kit
. Suitable for ages
o Measures: 210(L)

x 147(W) x
UU,n,r@

. Tools included

. Motor and solar panel included

. Requires 1 x AA battery

$64.s5

¡

l.5W 38 Ghannel UHF CB Badio
w¡th Scrambler & GïGSS
A vers¿tile transce¡ver with a maxrmum
output o{ 1 5W and a 500mW power saving

nnels are utilised as .

annel calling, I
d Íour level I
communrcatrons I

Other features include
dual-watch, VOX, and a

built-in stop watch $89.00
required

Coloul Weather Slation
w¡th o¡gital Photo Uiewer
One display shows up to 50 photos or a
simple weather image while the other
shows indoor/outdoor temperatures,
humidity, barometric pressure on colourful
bargraphs as weil as clock, calendar and
moon phase functions
. Sìngle imâge or

slideshow
. Unit measures 70(L) x

55{W) x 200(H)mm
. Ma¡ns adaptor included

or can stand alone using
3 x AAA batteries

. Wireless RF transmitter
w¡th 75m range

TFI 3.5" Portable LGD 0igital IU
Catch local digital TV broadcasts w¡th crystal clear
reception and audio quality Rechargeable battery,
plugpack, headphones, car adaptor and AV lead included
o Resolution: 480 x 234 pixels
. A/r' decoding: MPEG2
. 135{L) x 85(H) x 30(D)mm

38 Ghannel UHF CB lransceiYet
Suitable for all manner of prof essional and
letsure activit¡es Open fìeld transmrssion
range is an ìncredible Skms
. Cìty range 1 km
. Requires 4 x AAA Ni-MH

rechargeable battenes

.-

II I illrl \I I
!
I

I
IThis ultrasonic measurer measures

distance, calculates area, sums total
readings and stores data for later use in

imperial or metric units from 0 6 - 16m
{1 6 - 52Ít) Backlit LCD, auto power-off,
case and belt-clip included
. Accuracy: t1 % of reading
. Besponse time: 2 seconds
. Dimensions: 175(L) x

62(W) x 45(D)mm

-
ilH i(illlt'l \/lH t;l r[T¡

Protect yourself from harmfuì UV rays
w¡th this excellent detector lt reads
UV index, mW per cubic metre or a
bargraph meter of low to very high
UV radìation Battery, lanyard and
belt clip included
. Dimensions: 60(L)

x 40{W) x 9(D)mm
-G.$24.95

Mains Power Metel
The meter can tell you how
much an appliance is costing
run and tracks the actual
power being used lt can also
display the ¡nstantaneous
voltage or current be¡ng
drawn as well as peak levels
etc 104 max rating

NEW STÍIRE

NOW OPEN

225 Setilement Rd

THflMASTÍIWII

Uic 3074
Ph: (031 9465 3333

Alexandria
Bankstown
Blacktown
Bondi lunction

Ph (02) ó02r ó788
Ph (02) 9699 4699
Ph (02) 9709 2822
Ph (02) 9ó78 96ó9
Ph (02) 93ó9 3899

Sydney City
Taren Point
Tweed Heads

Coburs Ph (03
trankston Ph (03
Geelong Ph (03
Melbourne Ph (03
Rinqwood Ph 103
Springvale Ph (03
Sunshine Ph (03

Aspley Ph (07
Cairns Ph (07
lpswich Ph (07

Ph (02
Ph (02
Ph (07

Brookval h (02) 990s 4r30
Campb (021 4620 7 155

p2) 43ós 3433

Horns
2't 9439 4799
7) 9476 6Z2t

Newca 021 4965 3799
Parram üÍ (oz) 9683 3377

Ph (02) 472r 8337
Ph (02) 974r 8557

Erina
Gore

Penrith
Silvemater

9267 t6t4
953 I 7033
5524 6566

Maroochydore Ph (07) 5479 35 I I
Mermaid Beach Ph (07) 552ó ó722
Townsville Ph (071 4772 5022
Underwood Ph (07) 3841 4888

Belconnen Ph (02) ó253 5700

Adelaide Ph (08) 8231 7355
Clovelly Park Ph (08) 827ó ó901

Maddinston Ph (08) 9493 4300
Northbridge Ph (08) 9328 8252

4043

Christchurch Ph (03) 379 lóó2
Dunedin Ph (03) 471 7934
Glenfield Ph (09) 444 4ó28
Hamilton Ph (07) 84ó 0177
Manukau Ph (09) 2ó3 ó241
Newmarket Ph (09) 377 ó421
Pafmerston NthPh (0ó) 351 8246
wellington Ph (04) 801 9005
Freecall Orders Ph 0800 452 922

) 9384 l8l I

I 9781 4100
) s22 I 5800
) 9óó3 2030
) 9870 9053
I 9547 t0ZZ
I 9310 80óó
I 94ó5 3333

I 38ó3 0099
t 4041 6f47
r 3282 5800 JÆ/gtrîrr

Emergency l2U l¡ght¡nq Gonltollet
Refer Silicon Chip Magazine January 2008
Automatìcally supplies power for 12V emergency
lighting during a blackout The system has its own
7 5Ah SLA battery which is maintained via an * il ttíl ÀYlf ;

We've moued to lalget prem¡ses at:

Frankston Uic
Mini Personal Alam
Has a loud 100d8 (A)

siren and is smali enough
to fit in your purse or
around your neck
Batteries included
Measures: 40(L) x
25(W) x 16(H)mm

II{TEBI{ET>r¡¡r¡RHEI, llullulllf.f aycar.com.a u oRDERFREEGAT-b 1 800 022 888oRDER FREE cArl., 1800 022 888



EilIERIATNMEI'|I REDUCilot'tS GHEAPER IHAN HlRlilG! Jogging Radio

l

loolr Aflel Your Enuironmenl! :

Nitto Fueled 4WD Badio Gontrolled Gars 0esktop Missile launcher

ICEïANIC - Floating lcebox

200W PA Gombo Amp/Speaker

HDMI ln-[ine BepeatelÆxtender

Uoice Recolders

r Sh¡alsu Massag¡ng

Walch toxtel All 0uer Ïhe House
Hassle-free sharing of audio and
vrdeo signals all over the
house without the
inconvenience and cost of
running wires This powerful
5 SGHz sender will ensure
crystal clear reception
. Not ACA approved
. Extra receivers available
Was S249.0O

Uideo Enhancer & Slabiliser
By adding a small amount of
high frequency boost you
can improve the video signal

removing the 'piggyback" information founo
on some signals to give a cleaner, better
quality video signal for recording or
viewins. Mains pack and BCA $39.95cable supplied. s $49.95

30W Prolessional PA Amplilier -
Mains or l2U0C Powered -A versatile PA amplifier that
can be powered from either
mains power for home,
office or factory use, or
12VDC for portable applications like
busking or spruiking
. 2OWFMS @ 4ohm

(30W Max @ 4ohm)
. Output impedance: 4 to 16 ohms
.245mm wide
Was $99.95

Stereo Amplilier
This is a good looking, no-nonsense stereo
amplifier that is rated at a generous 100 watts
RMS per channel and will form the heart of an
rmpressrve stereo system
. lnputs for M¡c, Tape, Tuner, AV1, AV2, CD, Phono
. Approx 420mm wide
Was $199.00

Wireless Bemole
Gontrol Exlender
This styl¡sh device extends
the transm¡tting range of
your ¡nfrared remote
controlled appliances ¡n the
home or office ldeal if you
have your DVD or Foxtel
box in one room, but watch
the TV in another Supplied
with lwo AC power adaptors

UHF VHF TU

lndool Antenna
The ultimate ¡ndoor
built-in mixer for UHFA/HF/FM -

wide frequency band from
40MHz to 890MHz Directional fine
tun¡ng possible with variable direction
inner reflector - easy to mount - 75
ohm impedance with coaxial
cable and plug
Was $17.95

from your old video tapes when
copying them to DVD etc. Picture qual¡ty
& stab¡lity can also be enhanced by

$89.s5

15" Party Speakels
These specialised party speakers
provide good performance in
back yards, tents, party rooms
or community halls etc
Although rated at 120 Watts
FMS plus, they can be drìven
by amplifiers with modest
outputs and still provide
impressivesound Ovedoad
protected
o 15 inch Woofer
. Piezo tweeters

llual Channel UHF
Wireless lllicroDhone
This two channel
system supports two
separate microphones J:
Each channel has a >
separate balanced XLR output A
single unbalanced (mixed) l¡ne output
is also available The system includes
2 microphones and batteries,
receiver unit and plugpack

ffaYe Fog Machine
Produces clouds of white fog
on demand Fantastic for
use with laser light shows,
mirror balls and other party
lighting Mains powered
e 70m3/min fog output
. 800m1 fog ju¡ce capac¡ty.r'Ë;;;;ääöiii""'" $79.95

160(W) x 140{H)mm

$us.00

Fog juice available separately -
AF-1212

Am/[M Josging Radio
This portable radio is perfect for the
exercise iunk¡e The handy external control
attachment allows you to ruck the : ; Z:
main unit in a secure pocket or bum
bag but st¡li control the volume and -=.f;

station ÞAñ:
. Earphones supplied
. Requires 2 x AAA batter¡es
. Main unit 88{L) x 20(W) x 50(H)mm

tlagnBlism
Build an electromagnetic train and a

magnet¡c racing car Learn about
magnetic attraction and opposÌng forces
. 20 informative projects
.Syrs+

Keep the k¡ds entertained over the school holidays learning somethlng usefull while having fun Jaycar has an extensive range of Kits for Kids covering all scìence
fields starting from only $9 95, with some suitable from as early as Syrs+ All materials are supplied except some common household items such as sticky tape,
scissors and batteries See in-store or our website for the full range

Science ïime Kils r Exrer¡menlal ßuhes

Lonstruct a mrnrature ball I Water Ìtltratton, salt productton, metal
machine that will shoot foam I corrosion and even the formation

. Syrs+ I . 25 exper¡ments

llome Ihealre
Powel Boald
Comprehensive protection
for your home theatre
system! Mains power surge
protection and filtering is provided on all mains
outlets Overloâd protect¡on via the in-built circu jt
breaker The power board also includes protectjon
for telephone, network data
connection, satell¡te/cable W video
and TV aerials connections.

Relaxing, tenslon relieving
massage for your back! Just
attach to a high backed chair
and let one of the 3
programmable settings soothe
away those aches and ¡l
B3û';i"liìå'!", W. Due m¡d January

These cars GOI They are built around a strong yet
ljghtweight alumÌnium alloy chassis and powered by a

slick, 0 18 cubic
inch dual speed
engine that winds
out to an incredible
ro 28,000rpm
N itro-f ueled
400mm long
¡ Recommended

for ages 1 2+

While Stocks Last

Start your own office war Pan and
tilt allow full control over your
missiles No software or computer
connectìon, requires 2 x AA
batte fles
Was $29.95

This universal remote can operate up I t¿

ices and comes :
for over 100 brands i

-blue display. l

]

. Battefles rnc¡uded

This 1/64th scale F430
Ferrari has rear wheel
dflve and an
adjustable steering
bias to ensure a

straight and smooth
ride lt's finished in Ferrari red and is

sure to be a conversation starter
. Bemote control 100(L) x 25(W) x 53(H)mm
. Requires 6 x AA batteries
. Recharges from display base

Fadio G0nlrol Apache Attack Ghopper
Twin rotors with buckets of power, 3

channel radio control unit
with throttle. rudder and trim
controls Finished ¡n matt olive
lvery with twin rocket pods
. Around 20 minutes flying time

Our mini helicopters are very easy to fly The twin
rotor design allows for excellent stability and
manoeuvrability Just hit the throttle and off they
901
. Throttle, rudder and stability trim controls
. Made from durable tough styrene or plastic
. Charge time varies per unit (approx 20 mins for

Smin fly¡ng time)
. Up to 15m lR remote
. Each requires 6 x AA batteries (except GT-3262

Mosquito whìch requires 1 x gV)
. All suitable for Syrs

RG ñlini Helicopler
. 170mm longA
Was $49.95

::::ï ?-i11b.1'*''"' $99.95. Suttaot or aqes I u I

RC ilini ilosquilo Helicopler
. Green LED eyes /. 170mm long

This amazing digital video camera includes an
MP3 player, webcam, digital voice recorde¡ and
4x digital zoom Has a colour TFT 1 5" LCD screen,
16MB internal memorv and SD/MMC external
memory card slot All
interÍace leadsrntetrace teaos t
and software are \
supplied.
.Requires4xAAA

$169.00

e-1
s
-of

RCA connections w¡th composite video and audio

Playstation 3' Cable 1.8m
Playstation 3€ to RGB component
video, composite video and
stereo audio 1 8m long

PS3' S-Video Upgrade Gable
I lnnraÀa âñ¡ ^ô+ hô++ôr ^lô-¡ôr

Nintendo Wiio S-Vìdeo Upgrade Cable
Upgrade and get better,
clearer video from your
Wii€ Also has standard
composite vìdeo and stereo
audio 1 8m long

N¡ntendo Wiiø Component Video Upgrade Cable
Get the ultimate ìn on-screen quality from your

"PYvide so has
stan o and ster
a udi

Nintendo Wii¿ |

stereo sound. 1

x 325{D)mm

A PA system in a b'ox 3 channels with balanced
and unbalanced inputs, RCA inputs for an auxiliary
source Thci ideal small PA for schools, sports
organisat¡ons, churches, weddings, conferences
or solo acts
. 12"speaker
¡ 2 channel equaliser
. Line level RCA inputs
. Tough moulded enclosure
o Balanced and unbalanced line

outs
. 200WRMS power output
. Dimensions: 600(H) x 410(W)

Unlike the lltanic this really is unsinkable A full size
icebox that'll float around your pool Unlock the top
lid and it will hold around 18 cans or stubbies with
plenty of hours, or
simply ta and insert
bottle of nr rnring t6
your own f loatrn
Around its rim iÎ
drinks (with
stubby hoiders)
and has little
pockets for your
nibblies 600 {Dia}

thrs Digjlalltoice Becorder I
w¡lh USB lnlerface i

This compacl recorder is packed with
features to suit students, real estate {
agents and executìves The USB
interface allows files to be uploaded
in no time The recorder will store up
to 8 hours oI vorce quahty ¿udio rn a

compact, light hand-held unit Supplied
with driver, editing software and USB
interface lead
Was $99.95

up to thrs in hìgh quality mode and 1

short play mode lt uses the latest 'plug
play' technology with easy drag & drop
transfer and has 8 folders to organise
recorded messages Use the provided
software to download and

he messages on
PC

s 1 99.95

25mm Dome l\ueeter
A compact dome tweeter for bookshelf or satellite
speaker applícations Magnetically shielded,
ferrofluid cooled
Specif icat:ons:
Nominal impedance: 5 ohms
Power handling:
l5WRMS
Sensitivity: 92dB
at 1 m Crossover
frequency: 2500H2

See website for our full speaker range

batterìes come with special tools and instruct¡ons
ro safely open and reseal an iPodo
Cat No Generat¡on
SB-2570 1 sV2nd
SB 2572 3rd
sB-2514 4th
38-2576 Mini -t
SB-2578 Shuff le '.

SB-2579 Nano lst
SB-2580 Nano 2nd
SB-2575 Video 30GB

Extend the range of any HDMI device such as a

monitor or TV, set-top box, DVD player, PC or
gaming system up fo 60 metres*
*Note: Multiple extenders are required for

to a maximum of 60m

TEIEPHoNE> 1800 022 888 TELEPHONE> 18OO 022 888 INTERNET> wwwjaycar.com.au
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Digital SpeedomeleíSpeed Alefl
Refer Silicon Chip November/Decembe¡ 1999
A combìned speedometer / speed alert that fits
neatly into a small jiffy box for mounting on your
dashboard Features a 3-digit LED display,
0-255km/h range with visual and audible alert Kìt

includes PCBs, with laser cut silk screened black
jiffy box, red acrylic, pre-wound speed sensor
bobbin and wire, pre-programmed

Screecher Car Alarm MKll
Ref: Electronics Australia January 1999
The Screecher MK ll is very effectìve and
produces an ear-piercing scream that will scare
the pants off any would be thief lt ìs easy to
construct and features entry delay with a soft
warning tone, exit delay and high intensity
deterrent LED
. Kìt includes PCB, siren, all electronic

components and two adhesive
warning stìckers
for no extra

This is a fantastic way 1o show off your dìgital
photos or videos Huge 10'screen for maximum
impact The files can be loaded via memory card or
USB cable (available separately)
Card f ormats: CF, MS,SD, fvl lV1C,Slvl,XD -lb..;

Whrle stock lasts

llUB Gamera Kit with 2x llome
& 2 x lP56 UR Cametas
This multiplexìng DVF system comes
complete with two mini-dome indoor cameras,
two weatherproof outdoor cameras with infrared
night vision and four 20 metre pre-wired camera
connecting cables and power supply See websìte
for f ull specif ications

19" Aclive Mallix IFf
Security Monilor
This rugged high performance TFT monitor is

purpose-built for demanding secur¡ty
applications and features a toughened screen
to prevent damage The monitor will accept

to P¡-ogressive
scan
. Up to 1280

iine
resolution

. Accepts
VESA 1OO

mounting

4 Ghannel Colour
0uad Uideo Processor
lncorporates freeze frame, zoom and picture in
picture at a touch of a button Alarm
in and out
connection

not available in all stores

B&W CCD Camera in Metal
Case wilh Audio
This camera utilises a Samsung 1/3' CCD
lmage Sensor to produce high quality pictures,
even in very low lighting conditions The
camera is supplied in a diecast metal case,
and uses an onboard electret
microphone for audio and small

Coloul GCll Gamela in Metal Gase
Thìs camera uses a Sony colour CCD sensor. lt
is mounted inside a diecast metal
case and is ideal for use in retail
stores & homes etc Features
adjustable focus and audio output
Was S149.00

F ¡Ng

ha
ct

that reduces background noise
by as much as 18dB A fold-away i
design makes for easy storage and
adaptors are included for airline use
Batteries included. Great valuel

Fits a standard 19"rack and su¡table for
lower powered applications such as
churches, schools etc.
Two types available:
AA-0476: Rack-Mount PA Amplifier 2 x 80WRMS
S/N ratio:85d8
Dimensìons: 440(W) x 90(H) x 245(D)mm
AA-0478: Rack-Mount PA Amplifier 2 x 160WRMS
S/N rat¡o: 95dB
Dimensions: 480{W) x 135(H) x 245(D)mm

;::*i{^*:ï 
#' {

Supports two SATA hard drives and
comeswithRAlD

sub-system to provide enhanced
data security. ATA 1.0 compliant.
o 4 channel version XC-4869

also available separately $59.95

240UAC Low Pressure A¡r Pum[
This convenient and versatile 240 volt a¡r

pump comes equipped with 4 adaptors to
fit valves on pool toys, airbeds and other
inflatable devices lt will inflate or deflate
items in next-to-no-time and can run
continuously for up to 30 minutes ldeal for

A Windows Media Centre PC can
revolutÌon¡se your home enterta¡nment and
this remote will put you ìn command The
remote will let you control the system as
easily as you now control the TV
. Requires 3 x AAA batter¡es
o 21Omm long

$24.95

Why settle for a

simple rear
vtew mtrrot
when you can
have the added
functionality of th¡s Bluetooth
capable monitor? Connect it to an
in-car DVD player or use it with your Bluetooth
phone for hands-free communication or connect it
to a reverse camera The high reflectivity of the
device allows you to use it as a regular rear vision
mirror when not in use
. 2 composite video inputs
. Built-in caller id
. Remote control included

45 Second Uoice Recorder Module
Refer Silicon Chip December 2007. This kit has
been improved and can now be set up easily to
record two, four or eight different messages for
random-access playback or a single message for
'tape mode' playback Also, it now provìdes
cleaner and gl¡tch{ree llne-level audio output
suitable for feeding an amplifier or PA

system lt can be powered from any
source of 9-14V DC. Supplied with silk
screened and solder masked PCB
and all electronic components

USB Expelimenter's lnterlace Kit
Interface your computer to the real world There
are five digital and two var¡able gain analogue
inputs Eight digital and two analogue outputs are
available Supplied with all components, silk
screened PCB, assembly
manual, and software

$69.95

2.4ÊHz Wircless BeYersing Camera
Simply splice the monitor's power line into the car's
reversing light cable ât the front of the car and the
camera at the back of the car Seìecting reverse
gear activates the camera and monitor and you get
a clear view of the area behind your car
. 2 4" wireless colour LCD screen
o Colour CMOS camera
. I 10' Camera viewing angle
Two models available
AC-327 1 wìth number plate
camera
OC-3725 with waterproof bullel

Everything you would expecl
from a modern network
attached storage device
and more! lncludes a

built-in B¡tTorrent client
that can be used to
download and share
files over the BitTorrent network
without the need to have your
computer turned on.

Besponse Under-Seat Acliue Subwoofel
This integrated amp/subwoofer will fit under your car's seat
for that pounding seat-of-the-pants bass experience lt also
has a wired remote control unit with mute and volume
controls L¡ne level (RCA) ¡nputs or speaker signal inputs
. 130mm polycone woofer
¡ Power: 90W RN/S
. Frequency response: 80 - 200H2
e Dimensions: 288(L) x

200(W) x 69(H)mm

4 x 1fl0WBMS Full Bange Car Amplifier
This is a very efficient amp desìgned to drive full
range speakers and ìs able to produce 550W
bridged lt has ¡nsert-type connectors,
pass through RCA outputs, variable
high and low pass filters and variable
bass boost
Specif ications:
Power/ channel @ 4ohm 14 4V: 1OOWRMS x 4
Power / channel @ 2ohm 14 4V: 15OWRMS x 4
Power / bridged @ 4ohm '14 4V: 300WRMS x 2

lift the performance of
your system
Two models available
cs-2352 - 10"
Specifications:
Nominal impedance:
Power handling:
Efficiency:
Ots:
Fs:
Vas:
cs-2354 - 12"
Specifications:
Nominal impedance:
Power handling:
Efficiency:
Ots:
Fs:

Vas:

4 ohms

USB Bouncer
He'll turn away anyone trying to
interfere with your stuff His internal
movement sensor will trigger a

series of warnings with a Cockney
accent S¡x tough quy quotes
Can stand alone using
3 x AAA batter¡es

USB 0plical Mouse/Skype Phone
This looks just like a normal USB optical
wheel mouse, but if you flip up the lid you'll
find a tully operational Skype phone The
phone works with common VolP
systems and allows you to make
free calls to other computers
and low cost calls to landlines
and mobiles

A nifty device to quickly indicate the
cond¡t¡on of your 1 2V battery, charger
or alternator Uses three LEDs to
indicate battery condÍtion
AP-2259 24V available
separately $1 2 95

This automatic keyboard, vìdeo /
monitor (KVlvl) switch
allows the user to connecl
2 PCs to the one mon¡tor,
keyboard and mouse, and
swìtch between them us¡ng

$5s.00keyboard hot keys.

The feature packed monitor supports
SD, IVMC, MS, XD and CF cards lt
has has dual AV input and a USB port
to connect to a laptop or PC game
consol lt will play MP3, MP4, AVl,
WMA files and has a built-in FM
transmitter and stereo lR sound
output for use w¡th headphones
etc Veisatility plus Was $299.00

7" [Cll Rool lllount Monitor
w¡lh Media Player

Economy Cal Alalm
An economy alarm that
has many of the
advanced features you
would normallv only expect to find
on more expensÌve systems Fantastic

. Electronic black box controlltr

. Shock sensor

. lgnit¡on cut-out relay

. Wiring looms Was $89.00 $7s.00

qual¡ty !

. Built-in 3 7v 250mAh battery

. Supports SD, mini SD and
MMC cards. Was $69.95 $49.s5

USB lo Parallel Prinler ConYeder
Connect your standard parallel printer to the
¡atest PDAs & slimline notebook computers with
th¡s compact, high speed bi-directional converter
Weighs just 115 grams and
requires no external power
Compatible with most printers

This cute camera can be used for video
conferencing and features automatic
br¡ghtness and \4ÈtFhQlance for
optimal perfor

. 640 x 480 p¡

re so¡ ution
Was 534.95

TEIEPHONE> 1800 022 888 INTEBI'IET>TELEPHONE> 18OO 022 888
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Clip-on Bechar0eable LE0 Lamp

IED ïable Lamp

Tur¡o Speed 'T' Bar 4.8 Uolt
Cordless Screwdliuer

Adel lrlibbling Tool

TIGHTING CTEARANGE
Electlical lnsulation Tape

Solar Powered tED RGB Ropelights 5m
Thrs is perfect outdoor lighting decoration and it
doesn't need a powei point Just place the solar
panel in direct sunlight and the system will switch
on at night for a super light display 6 lighting
modes, Fullv sealed for outdoor use

Solar LED Outdoor Umbrella Lighl

screws onto the
top of the pole
to charge during
the day and
connects rnto
the l¡ght fixture
via the 1m

Everything you need for
a basic solar l¡ghting
setup lnciudesaSwatt
solar panel, 7Ah SLA !1,=
battery and 2 x 1 2V 5W fluorescenl

Solar Powered LED Spoll¡ght
Th¡s attractive weather resistant spotlight is
ideal for protected outdoor ¡ocations and has a

companion polycrystall¡ne
solar panel to keep the
internal SLA battery fully
charged and ready for use
Runs for around 'l 0 hours on

and plastic

.200mm Dia.

. Suitable for umbrella poles 35-50mm

. Fechargeable batteries included

liohrs filti ¡¡,
also be re 

W. Feplace
o Other models available in-store

$1e.95

With a magnetic base, this portable
LED flashing strobe l¡ght will
stick to any steel surface
Spruce up a party or just
attract attention at any
shopfront window
. Requires 2 x AA batter¡es

Adiustable IED swiYel [isht
Brighten up those dark corners in your kitchen
cupboards, pantry, garage or
caravan 3
swivelling heads
each with 3
LEDs and a
mounting bracket for easy ¡nstallation
. One touch on/oft/dimmer operatìon
. Requires 6 x AAA batteries
. Dimensions: 310(L) x 75(W) x 55(H)mm
Other styles available

Designed to fit neatly ¡nto your car's dr¡nk
holder, this can sized inverter doesn't need
permanent mounting Featuring a 1 50W
output it has the grunt to power up
everything from battery chargers right
through to your laptop computer

200 Wall Wind Turbine Generators
These are serious wind turbines at a breakthrough
price They will generate useful power at wind
speeds as low as three metres per second (1 Okph)
and deliver their rated output at around elght
metres per
second (28kph)

Some skill is
required in

construction
e g concret¡ng,
mechanical
assembly and
rigging etc See
our website or
câtalogue for
fu ll

specifications
12 voll &24
volt models
available 80kg
shipping
we¡ght
1 2V model
MG-451 2

12ll00 & 240l,AG N¡'Gd & lìl¡'MH
Battery Charger w¡th USB Power
Charge your batteries
almost anywhere
This universal battery
charger runs from
mains power, your car's
cigarette lighter socket,
or your computer's USB
socket Very handy
Was $39.95

Solar Mobile Phone Charget
Simply charge the internal battery via the
sun, USB port or maìns adaptor for truly
portable energy that allows you to charge
your phone and other digital devices
wherever you arel Keep the battery
topped up usìng free power from the
SUN
. Liion battery

60 Walt Car/Aircrafl [a[lo[
Powel Adaptol 

=#:.
Use it in the car or in

the a¡r l\4any aircraft
now have in-seat power
so you can work from
SVdneV to London and

7 Piece Hex l{ut llriuer Set
Each driver contains a deep socket and duplex
colour non-slip rubber handle
.3mm, 3 5mm, 4mm, 5mm,

3 in f Slud 0eleclot
wilh laser level
This stud detector not only shows
you when you are approachìng a

stud, it tells you when you are spol
on as well Also has live wire
detection so you won't hammer a nail

into the power wiring Very handy
. I volt battery included

. Liion battery
o 1000mAh capacity
. Suits most phones
o Folded size - 120(L) x 17(W) x

62(H)mm Was $69.95

Was $49.95

strll play games along
the way
Was $99.95

9.95

Cat lllAuto Bange DMM
Features large digits, Cat lll 600V
cert¡fication, and designed for
ser¡ous enthusiasts or
professionals

These are genuine deep cycle batteries
suìtable for remote area power They can
be charged in any position w¡thout

Note:- These are high capacity batter¡es
and weigh i 4 Skg and 8 3kg respectively :

leak¡ng. Two styles
are available.
sB-1 696 12V 26Ah
sB-1 698 2V 200Ah

This solar powered tail l¡ght is a
simple and versat¡le addit¡on to
your night r¡ding equipment
device uses 4 red LEDs that
blink in unison creating an easi
vìsible beacon to cars and

These fantastic torches utilise Cree high
performance LEDs to provide more l¡ght and
longer globe life than other LED brands The Cree
super bright LEDs produce a clear smooth beam
of briliiant white lìght and turn most of their
energy into light without appreciable heat The
LED will last for hundreds of hours and will cold
start in sub-zero temperatures Not on¡y are they
incredibly functional but they are encased in a
sturdy aluminium frame lf you're looking for

. Batteries, strap and nylon pouch included

. 97mm long

136 lumens
Perfect for everyday use
. Batteries, strap and nylon pouch included
. 21 1mm long
. Burn t¡me: up to

25hrs
. ítiuii,""¡,,un, \lZ $49.95

17ô Lumens
Perfect for heavy-duty lighting situations
. 3 operational modes: High/Low intensity

BechargeaDle - 136 [umens
Perfect for camping trips or outings where a

mains power outlet is hard to find Car and mains
chargers included
o lnciudes Nylon pouch & carry¡ng strap
. Water resistant ^-, $89.95

Eclipse lithium gU Battery Pack 2
Essential for smoke detectors, wireless
alarm systems erc Very dependable
.200mAh
. Not rechargeable

Free up your hands with
thìs extremely useful
multi-function headlight lt
includes 4 frontal LEDs in

white, red, blue and green
capable of moÍe than 6 different \,
light operations. lt also includes
one rear red LED to make
known your posit¡on to
those behind you.

This must be the best driver
bit set around lt includes
just about everything you
could imagine and a few
you might notl 100 pieces
in all lt even has a wing-
nut dflver

Fuiiya 175mm Sctew Remouing Pliers
These Japanese made pliers have an
oval serrated hole at the tip of the jaws
You can grab a pan or cheese head
screw in this barbed recess, squeeze and
turn lf the screw is complerely stripped
sloVhole these pliers
are what you needl
. Soft grip handle

Fuiiya llflmm Prccision Side Cutler
These precision cutters feature high quality
tool steel construction with a sturdy
box joint and are perfect for
cutting super fine wire as well
as general workshop use They are
tough with insulaled spring-loaded
nanores Tor elronress use. $24.95

Fuiiya ll0mm Precision
Long Nose Pliers
Made to the same exacting specs as
the side cutters llq-2332]',
these beautifully made
Japanese tools have sturdy box joints
and insulated, spring-loaded handles

$24.95

This will be the handiest light
in the house lt clips on to '
any surface up to 25mm
thick and the lamp can be removed and
used as a separate torch
Mains charger inciuded
. Strong gooseneck
. 18 superbright LEDs
. 180mm high (approx)

prec¡se control The power
button falls naturally
under your thumb and
i- ^--i1,, ^^^.-+^¡ +^.

The clever design minimises slippage or head
damage while the T-bar handle gives you

ilIffiffi
Ouick and easy lightìng
solution for your beds¡de table,
living room, study, office or caravan Six
super bright LEDS brightens any dark area or
you can dim the light for a softer ambiance
. 6 LED Lights
. On/Dímmer/Off switch
. P¡voting light head
. Pivot¡ng neck
.Requires3xAAA

batter¡es

$19.95

The best hand nibbler going around ldeal for
chassis-bashìng and all sorts of hobby
applications Cut, notch oi trim simple or
complex shaped holes in plastics,
laminates, leather or metal
Capacity:
Mild steel: 1 2mm
Alumìnium: 1.6mm
Plastics: 2mm
Spare punch
f H-1761 available
separately $44.95

High quality insulation tape su¡table for wrapping
electrical wires 8kV breakdown voltage
. 19mm width x 20m length
Several colours available:

NM-2853 - White
NM-2854 - Red
NM-2855 - Blue
NM 2856 - Black
Nlvl-2857 - Grey

Solar Powered 0 IED Iorch
The torch will run for several hours
on a full battery and is ideal for
camping or bushwalking Just keep
the torch exposed during the day and you wili have

l6 LED Dynamo Powered Spot l¡ght
This handy rechargeable spot light
has two banks of eight high-
br¡ghtness LEDs and is powered by a
hand cranked dynamo housed ìn

the body A maìns battery * -
charger is included
Was $39.95

TELEPHONE> 18OO 022 888
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Adel lrlibbling Tool
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Electlical lnsulation Tape

Solar Powered tED RGB Ropelights 5m
Thrs is perfect outdoor lighting decoration and it
doesn't need a powei point Just place the solar
panel in direct sunlight and the system will switch
on at night for a super light display 6 lighting
modes, Fullv sealed for outdoor use

Solar LED Outdoor Umbrella Lighl

screws onto the
top of the pole
to charge during
the day and
connects rnto
the l¡ght fixture
via the 1m

Everything you need for
a basic solar l¡ghting
setup lnciudesaSwatt
solar panel, 7Ah SLA !1,=
battery and 2 x 1 2V 5W fluorescenl

Solar Powered LED Spoll¡ght
Th¡s attractive weather resistant spotlight is
ideal for protected outdoor ¡ocations and has a

companion polycrystall¡ne
solar panel to keep the
internal SLA battery fully
charged and ready for use
Runs for around 'l 0 hours on

and plastic

.200mm Dia.

. Suitable for umbrella poles 35-50mm

. Fechargeable batteries included
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o Other models available in-store
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With a magnetic base, this portable
LED flashing strobe l¡ght will
stick to any steel surface
Spruce up a party or just
attract attention at any
shopfront window
. Requires 2 x AA batter¡es

Adiustable IED swiYel [isht
Brighten up those dark corners in your kitchen
cupboards, pantry, garage or
caravan 3
swivelling heads
each with 3
LEDs and a
mounting bracket for easy ¡nstallation
. One touch on/oft/dimmer operatìon
. Requires 6 x AAA batteries
. Dimensions: 310(L) x 75(W) x 55(H)mm
Other styles available

Designed to fit neatly ¡nto your car's dr¡nk
holder, this can sized inverter doesn't need
permanent mounting Featuring a 1 50W
output it has the grunt to power up
everything from battery chargers right
through to your laptop computer

200 Wall Wind Turbine Generators
These are serious wind turbines at a breakthrough
price They will generate useful power at wind
speeds as low as three metres per second (1 Okph)
and deliver their rated output at around elght
metres per
second (28kph)

Some skill is
required in

construction
e g concret¡ng,
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rigging etc See
our website or
câtalogue for
fu ll
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12 voll &24
volt models
available 80kg
shipping
we¡ght
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MG-451 2

12ll00 & 240l,AG N¡'Gd & lìl¡'MH
Battery Charger w¡th USB Power
Charge your batteries
almost anywhere
This universal battery
charger runs from
mains power, your car's
cigarette lighter socket,
or your computer's USB
socket Very handy
Was $39.95

Solar Mobile Phone Charget
Simply charge the internal battery via the
sun, USB port or maìns adaptor for truly
portable energy that allows you to charge
your phone and other digital devices
wherever you arel Keep the battery
topped up usìng free power from the
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cert¡fication, and designed for
ser¡ous enthusiasts or
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These are genuine deep cycle batteries
suìtable for remote area power They can
be charged in any position w¡thout

Note:- These are high capacity batter¡es
and weigh i 4 Skg and 8 3kg respectively :

leak¡ng. Two styles
are available.
sB-1 696 12V 26Ah
sB-1 698 2V 200Ah

This solar powered tail l¡ght is a
simple and versat¡le addit¡on to
your night r¡ding equipment
device uses 4 red LEDs that
blink in unison creating an easi
vìsible beacon to cars and

These fantastic torches utilise Cree high
performance LEDs to provide more l¡ght and
longer globe life than other LED brands The Cree
super bright LEDs produce a clear smooth beam
of briliiant white lìght and turn most of their
energy into light without appreciable heat The
LED will last for hundreds of hours and will cold
start in sub-zero temperatures Not on¡y are they
incredibly functional but they are encased in a
sturdy aluminium frame lf you're looking for

. Batteries, strap and nylon pouch included

. 97mm long

136 lumens
Perfect for everyday use
. Batteries, strap and nylon pouch included
. 21 1mm long
. Burn t¡me: up to

25hrs
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Perfect for heavy-duty lighting situations
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Perfect for camping trips or outings where a

mains power outlet is hard to find Car and mains
chargers included
o lnciudes Nylon pouch & carry¡ng strap
. Water resistant ^-, $89.95

Eclipse lithium gU Battery Pack 2
Essential for smoke detectors, wireless
alarm systems erc Very dependable
.200mAh
. Not rechargeable

Free up your hands with
thìs extremely useful
multi-function headlight lt
includes 4 frontal LEDs in

white, red, blue and green
capable of moÍe than 6 different \,
light operations. lt also includes
one rear red LED to make
known your posit¡on to
those behind you.

This must be the best driver
bit set around lt includes
just about everything you
could imagine and a few
you might notl 100 pieces
in all lt even has a wing-
nut dflver

Fuiiya 175mm Sctew Remouing Pliers
These Japanese made pliers have an
oval serrated hole at the tip of the jaws
You can grab a pan or cheese head
screw in this barbed recess, squeeze and
turn lf the screw is complerely stripped
sloVhole these pliers
are what you needl
. Soft grip handle

Fuiiya llflmm Prccision Side Cutler
These precision cutters feature high quality
tool steel construction with a sturdy
box joint and are perfect for
cutting super fine wire as well
as general workshop use They are
tough with insulaled spring-loaded
nanores Tor elronress use. $24.95

Fuiiya ll0mm Precision
Long Nose Pliers
Made to the same exacting specs as
the side cutters llq-2332]',
these beautifully made
Japanese tools have sturdy box joints
and insulated, spring-loaded handles

$24.95

This will be the handiest light
in the house lt clips on to '
any surface up to 25mm
thick and the lamp can be removed and
used as a separate torch
Mains charger inciuded
. Strong gooseneck
. 18 superbright LEDs
. 180mm high (approx)

prec¡se control The power
button falls naturally
under your thumb and
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The clever design minimises slippage or head
damage while the T-bar handle gives you
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. On/Dímmer/Off switch
. P¡voting light head
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The best hand nibbler going around ldeal for
chassis-bashìng and all sorts of hobby
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complex shaped holes in plastics,
laminates, leather or metal
Capacity:
Mild steel: 1 2mm
Alumìnium: 1.6mm
Plastics: 2mm
Spare punch
f H-1761 available
separately $44.95

High quality insulation tape su¡table for wrapping
electrical wires 8kV breakdown voltage
. 19mm width x 20m length
Several colours available:
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NM 2856 - Black
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Solar Powered 0 IED Iorch
The torch will run for several hours
on a full battery and is ideal for
camping or bushwalking Just keep
the torch exposed during the day and you wili have

l6 LED Dynamo Powered Spot l¡ght
This handy rechargeable spot light
has two banks of eight high-
br¡ghtness LEDs and is powered by a
hand cranked dynamo housed ìn

the body A maìns battery * -
charger is included
Was $39.95

TELEPHONE> 18OO 022 888



Travel in Peace Rack-Mount PA Amplilier AUTfIM0TIUE DIY KIT

Blueloolh ßear Uision

DIY KITS

Windows Media Cenler Remote Control

NAS Deuice wiln Built-in
Billorent Client

Pump lt Up!

PREUEI{T IIBIUEWAY ACCIIIE]ITS

2 Porl Automat¡G KUM Switch

usB tul'l

Ballery, Chalqer and Allemator ïesler

FOR INFORMATION AND ORDERING

flUND ACGESSfIBIES

ilEW

AUIflMflTIUE SAUI]'IGS
CflMPUTER GTEARANCE

Better. More rechnic", Idgtrill' S

Digital SpeedomeleíSpeed Alefl
Refer Silicon Chip November/Decembe¡ 1999
A combìned speedometer / speed alert that fits
neatly into a small jiffy box for mounting on your
dashboard Features a 3-digit LED display,
0-255km/h range with visual and audible alert Kìt

includes PCBs, with laser cut silk screened black
jiffy box, red acrylic, pre-wound speed sensor
bobbin and wire, pre-programmed

Screecher Car Alarm MKll
Ref: Electronics Australia January 1999
The Screecher MK ll is very effectìve and
produces an ear-piercing scream that will scare
the pants off any would be thief lt ìs easy to
construct and features entry delay with a soft
warning tone, exit delay and high intensity
deterrent LED
. Kìt includes PCB, siren, all electronic

components and two adhesive
warning stìckers
for no extra

This is a fantastic way 1o show off your dìgital
photos or videos Huge 10'screen for maximum
impact The files can be loaded via memory card or
USB cable (available separately)
Card f ormats: CF, MS,SD, fvl lV1C,Slvl,XD -lb..;

Whrle stock lasts

llUB Gamera Kit with 2x llome
& 2 x lP56 UR Cametas
This multiplexìng DVF system comes
complete with two mini-dome indoor cameras,
two weatherproof outdoor cameras with infrared
night vision and four 20 metre pre-wired camera
connecting cables and power supply See websìte
for f ull specif ications

19" Aclive Mallix IFf
Security Monilor
This rugged high performance TFT monitor is

purpose-built for demanding secur¡ty
applications and features a toughened screen
to prevent damage The monitor will accept

to P¡-ogressive
scan
. Up to 1280

iine
resolution

. Accepts
VESA 1OO

mounting

4 Ghannel Colour
0uad Uideo Processor
lncorporates freeze frame, zoom and picture in
picture at a touch of a button Alarm
in and out
connection

not available in all stores

B&W CCD Camera in Metal
Case wilh Audio
This camera utilises a Samsung 1/3' CCD
lmage Sensor to produce high quality pictures,
even in very low lighting conditions The
camera is supplied in a diecast metal case,
and uses an onboard electret
microphone for audio and small

Coloul GCll Gamela in Metal Gase
Thìs camera uses a Sony colour CCD sensor. lt
is mounted inside a diecast metal
case and is ideal for use in retail
stores & homes etc Features
adjustable focus and audio output
Was S149.00

F ¡Ng

ha
ct

that reduces background noise
by as much as 18dB A fold-away i
design makes for easy storage and
adaptors are included for airline use
Batteries included. Great valuel

Fits a standard 19"rack and su¡table for
lower powered applications such as
churches, schools etc.
Two types available:
AA-0476: Rack-Mount PA Amplifier 2 x 80WRMS
S/N ratio:85d8
Dimensìons: 440(W) x 90(H) x 245(D)mm
AA-0478: Rack-Mount PA Amplifier 2 x 160WRMS
S/N rat¡o: 95dB
Dimensions: 480{W) x 135(H) x 245(D)mm

;::*i{^*:ï 
#' {

Supports two SATA hard drives and
comeswithRAlD

sub-system to provide enhanced
data security. ATA 1.0 compliant.
o 4 channel version XC-4869

also available separately $59.95

240UAC Low Pressure A¡r Pum[
This convenient and versatile 240 volt a¡r

pump comes equipped with 4 adaptors to
fit valves on pool toys, airbeds and other
inflatable devices lt will inflate or deflate
items in next-to-no-time and can run
continuously for up to 30 minutes ldeal for

A Windows Media Centre PC can
revolutÌon¡se your home enterta¡nment and
this remote will put you ìn command The
remote will let you control the system as
easily as you now control the TV
. Requires 3 x AAA batter¡es
o 21Omm long

$24.95

Why settle for a

simple rear
vtew mtrrot
when you can
have the added
functionality of th¡s Bluetooth
capable monitor? Connect it to an
in-car DVD player or use it with your Bluetooth
phone for hands-free communication or connect it
to a reverse camera The high reflectivity of the
device allows you to use it as a regular rear vision
mirror when not in use
. 2 composite video inputs
. Built-in caller id
. Remote control included

45 Second Uoice Recorder Module
Refer Silicon Chip December 2007. This kit has
been improved and can now be set up easily to
record two, four or eight different messages for
random-access playback or a single message for
'tape mode' playback Also, it now provìdes
cleaner and gl¡tch{ree llne-level audio output
suitable for feeding an amplifier or PA

system lt can be powered from any
source of 9-14V DC. Supplied with silk
screened and solder masked PCB
and all electronic components

USB Expelimenter's lnterlace Kit
Interface your computer to the real world There
are five digital and two var¡able gain analogue
inputs Eight digital and two analogue outputs are
available Supplied with all components, silk
screened PCB, assembly
manual, and software

$69.95

2.4ÊHz Wircless BeYersing Camera
Simply splice the monitor's power line into the car's
reversing light cable ât the front of the car and the
camera at the back of the car Seìecting reverse
gear activates the camera and monitor and you get
a clear view of the area behind your car
. 2 4" wireless colour LCD screen
o Colour CMOS camera
. I 10' Camera viewing angle
Two models available
AC-327 1 wìth number plate
camera
OC-3725 with waterproof bullel

Everything you would expecl
from a modern network
attached storage device
and more! lncludes a

built-in B¡tTorrent client
that can be used to
download and share
files over the BitTorrent network
without the need to have your
computer turned on.

Besponse Under-Seat Acliue Subwoofel
This integrated amp/subwoofer will fit under your car's seat
for that pounding seat-of-the-pants bass experience lt also
has a wired remote control unit with mute and volume
controls L¡ne level (RCA) ¡nputs or speaker signal inputs
. 130mm polycone woofer
¡ Power: 90W RN/S
. Frequency response: 80 - 200H2
e Dimensions: 288(L) x

200(W) x 69(H)mm

4 x 1fl0WBMS Full Bange Car Amplifier
This is a very efficient amp desìgned to drive full
range speakers and ìs able to produce 550W
bridged lt has ¡nsert-type connectors,
pass through RCA outputs, variable
high and low pass filters and variable
bass boost
Specif ications:
Power/ channel @ 4ohm 14 4V: 1OOWRMS x 4
Power / channel @ 2ohm 14 4V: 15OWRMS x 4
Power / bridged @ 4ohm '14 4V: 300WRMS x 2

lift the performance of
your system
Two models available
cs-2352 - 10"
Specifications:
Nominal impedance:
Power handling:
Efficiency:
Ots:
Fs:
Vas:
cs-2354 - 12"
Specifications:
Nominal impedance:
Power handling:
Efficiency:
Ots:
Fs:

Vas:

4 ohms

USB Bouncer
He'll turn away anyone trying to
interfere with your stuff His internal
movement sensor will trigger a

series of warnings with a Cockney
accent S¡x tough quy quotes
Can stand alone using
3 x AAA batter¡es

USB 0plical Mouse/Skype Phone
This looks just like a normal USB optical
wheel mouse, but if you flip up the lid you'll
find a tully operational Skype phone The
phone works with common VolP
systems and allows you to make
free calls to other computers
and low cost calls to landlines
and mobiles

A nifty device to quickly indicate the
cond¡t¡on of your 1 2V battery, charger
or alternator Uses three LEDs to
indicate battery condÍtion
AP-2259 24V available
separately $1 2 95

This automatic keyboard, vìdeo /
monitor (KVlvl) switch
allows the user to connecl
2 PCs to the one mon¡tor,
keyboard and mouse, and
swìtch between them us¡ng

$5s.00keyboard hot keys.

The feature packed monitor supports
SD, IVMC, MS, XD and CF cards lt
has has dual AV input and a USB port
to connect to a laptop or PC game
consol lt will play MP3, MP4, AVl,
WMA files and has a built-in FM
transmitter and stereo lR sound
output for use w¡th headphones
etc Veisatility plus Was $299.00

7" [Cll Rool lllount Monitor
w¡lh Media Player

Economy Cal Alalm
An economy alarm that
has many of the
advanced features you
would normallv only expect to find
on more expensÌve systems Fantastic

. Electronic black box controlltr

. Shock sensor

. lgnit¡on cut-out relay

. Wiring looms Was $89.00 $7s.00

qual¡ty !

. Built-in 3 7v 250mAh battery

. Supports SD, mini SD and
MMC cards. Was $69.95 $49.s5

USB lo Parallel Prinler ConYeder
Connect your standard parallel printer to the
¡atest PDAs & slimline notebook computers with
th¡s compact, high speed bi-directional converter
Weighs just 115 grams and
requires no external power
Compatible with most printers

This cute camera can be used for video
conferencing and features automatic
br¡ghtness and \4ÈtFhQlance for
optimal perfor

. 640 x 480 p¡

re so¡ ution
Was 534.95

TEIEPHONE> 1800 022 888 INTEBI'IET>TELEPHONE> 18OO 022 888



EilIERIATNMEI'|I REDUCilot'tS GHEAPER IHAN HlRlilG! Jogging Radio

l

loolr Aflel Your Enuironmenl! :

Nitto Fueled 4WD Badio Gontrolled Gars 0esktop Missile launcher

ICEïANIC - Floating lcebox

200W PA Gombo Amp/Speaker

HDMI ln-[ine BepeatelÆxtender

Uoice Recolders

r Sh¡alsu Massag¡ng

Walch toxtel All 0uer Ïhe House
Hassle-free sharing of audio and
vrdeo signals all over the
house without the
inconvenience and cost of
running wires This powerful
5 SGHz sender will ensure
crystal clear reception
. Not ACA approved
. Extra receivers available
Was S249.0O

Uideo Enhancer & Slabiliser
By adding a small amount of
high frequency boost you
can improve the video signal

removing the 'piggyback" information founo
on some signals to give a cleaner, better
quality video signal for recording or
viewins. Mains pack and BCA $39.95cable supplied. s $49.95

30W Prolessional PA Amplilier -
Mains or l2U0C Powered -A versatile PA amplifier that
can be powered from either
mains power for home,
office or factory use, or
12VDC for portable applications like
busking or spruiking
. 2OWFMS @ 4ohm

(30W Max @ 4ohm)
. Output impedance: 4 to 16 ohms
.245mm wide
Was $99.95

Stereo Amplilier
This is a good looking, no-nonsense stereo
amplifier that is rated at a generous 100 watts
RMS per channel and will form the heart of an
rmpressrve stereo system
. lnputs for M¡c, Tape, Tuner, AV1, AV2, CD, Phono
. Approx 420mm wide
Was $199.00

Wireless Bemole
Gontrol Exlender
This styl¡sh device extends
the transm¡tting range of
your ¡nfrared remote
controlled appliances ¡n the
home or office ldeal if you
have your DVD or Foxtel
box in one room, but watch
the TV in another Supplied
with lwo AC power adaptors

UHF VHF TU

lndool Antenna
The ultimate ¡ndoor
built-in mixer for UHFA/HF/FM -

wide frequency band from
40MHz to 890MHz Directional fine
tun¡ng possible with variable direction
inner reflector - easy to mount - 75
ohm impedance with coaxial
cable and plug
Was $17.95

from your old video tapes when
copying them to DVD etc. Picture qual¡ty
& stab¡lity can also be enhanced by

$89.s5

15" Party Speakels
These specialised party speakers
provide good performance in
back yards, tents, party rooms
or community halls etc
Although rated at 120 Watts
FMS plus, they can be drìven
by amplifiers with modest
outputs and still provide
impressivesound Ovedoad
protected
o 15 inch Woofer
. Piezo tweeters

llual Channel UHF
Wireless lllicroDhone
This two channel
system supports two
separate microphones J:
Each channel has a >
separate balanced XLR output A
single unbalanced (mixed) l¡ne output
is also available The system includes
2 microphones and batteries,
receiver unit and plugpack

ffaYe Fog Machine
Produces clouds of white fog
on demand Fantastic for
use with laser light shows,
mirror balls and other party
lighting Mains powered
e 70m3/min fog output
. 800m1 fog ju¡ce capac¡ty.r'Ë;;;;ääöiii""'" $79.95

160(W) x 140{H)mm

$us.00

Fog juice available separately -
AF-1212

Am/[M Josging Radio
This portable radio is perfect for the
exercise iunk¡e The handy external control
attachment allows you to ruck the : ; Z:
main unit in a secure pocket or bum
bag but st¡li control the volume and -=.f;

station ÞAñ:
. Earphones supplied
. Requires 2 x AAA batter¡es
. Main unit 88{L) x 20(W) x 50(H)mm

tlagnBlism
Build an electromagnetic train and a

magnet¡c racing car Learn about
magnetic attraction and opposÌng forces
. 20 informative projects
.Syrs+

Keep the k¡ds entertained over the school holidays learning somethlng usefull while having fun Jaycar has an extensive range of Kits for Kids covering all scìence
fields starting from only $9 95, with some suitable from as early as Syrs+ All materials are supplied except some common household items such as sticky tape,
scissors and batteries See in-store or our website for the full range

Science ïime Kils r Exrer¡menlal ßuhes

Lonstruct a mrnrature ball I Water Ìtltratton, salt productton, metal
machine that will shoot foam I corrosion and even the formation

. Syrs+ I . 25 exper¡ments

llome Ihealre
Powel Boald
Comprehensive protection
for your home theatre
system! Mains power surge
protection and filtering is provided on all mains
outlets Overloâd protect¡on via the in-built circu jt
breaker The power board also includes protectjon
for telephone, network data
connection, satell¡te/cable W video
and TV aerials connections.

Relaxing, tenslon relieving
massage for your back! Just
attach to a high backed chair
and let one of the 3
programmable settings soothe
away those aches and ¡l
B3û';i"liìå'!", W. Due m¡d January

These cars GOI They are built around a strong yet
ljghtweight alumÌnium alloy chassis and powered by a

slick, 0 18 cubic
inch dual speed
engine that winds
out to an incredible
ro 28,000rpm
N itro-f ueled
400mm long
¡ Recommended

for ages 1 2+

While Stocks Last

Start your own office war Pan and
tilt allow full control over your
missiles No software or computer
connectìon, requires 2 x AA
batte fles
Was $29.95

This universal remote can operate up I t¿

ices and comes :
for over 100 brands i

-blue display. l

]

. Battefles rnc¡uded

This 1/64th scale F430
Ferrari has rear wheel
dflve and an
adjustable steering
bias to ensure a

straight and smooth
ride lt's finished in Ferrari red and is

sure to be a conversation starter
. Bemote control 100(L) x 25(W) x 53(H)mm
. Requires 6 x AA batteries
. Recharges from display base

Fadio G0nlrol Apache Attack Ghopper
Twin rotors with buckets of power, 3

channel radio control unit
with throttle. rudder and trim
controls Finished ¡n matt olive
lvery with twin rocket pods
. Around 20 minutes flying time

Our mini helicopters are very easy to fly The twin
rotor design allows for excellent stability and
manoeuvrability Just hit the throttle and off they
901
. Throttle, rudder and stability trim controls
. Made from durable tough styrene or plastic
. Charge time varies per unit (approx 20 mins for

Smin fly¡ng time)
. Up to 15m lR remote
. Each requires 6 x AA batteries (except GT-3262

Mosquito whìch requires 1 x gV)
. All suitable for Syrs

RG ñlini Helicopler
. 170mm longA
Was $49.95

::::ï ?-i11b.1'*''"' $99.95. Suttaot or aqes I u I

RC ilini ilosquilo Helicopler
. Green LED eyes /. 170mm long

This amazing digital video camera includes an
MP3 player, webcam, digital voice recorde¡ and
4x digital zoom Has a colour TFT 1 5" LCD screen,
16MB internal memorv and SD/MMC external
memory card slot All
interÍace leadsrntetrace teaos t
and software are \
supplied.
.Requires4xAAA

$169.00

e-1
s
-of

RCA connections w¡th composite video and audio

Playstation 3' Cable 1.8m
Playstation 3€ to RGB component
video, composite video and
stereo audio 1 8m long

PS3' S-Video Upgrade Gable
I lnnraÀa âñ¡ ^ô+ hô++ôr ^lô-¡ôr

Nintendo Wiio S-Vìdeo Upgrade Cable
Upgrade and get better,
clearer video from your
Wii€ Also has standard
composite vìdeo and stereo
audio 1 8m long

N¡ntendo Wiiø Component Video Upgrade Cable
Get the ultimate ìn on-screen quality from your

"PYvide so has
stan o and ster
a udi

Nintendo Wii¿ |

stereo sound. 1

x 325{D)mm

A PA system in a b'ox 3 channels with balanced
and unbalanced inputs, RCA inputs for an auxiliary
source Thci ideal small PA for schools, sports
organisat¡ons, churches, weddings, conferences
or solo acts
. 12"speaker
¡ 2 channel equaliser
. Line level RCA inputs
. Tough moulded enclosure
o Balanced and unbalanced line

outs
. 200WRMS power output
. Dimensions: 600(H) x 410(W)

Unlike the lltanic this really is unsinkable A full size
icebox that'll float around your pool Unlock the top
lid and it will hold around 18 cans or stubbies with
plenty of hours, or
simply ta and insert
bottle of nr rnring t6
your own f loatrn
Around its rim iÎ
drinks (with
stubby hoiders)
and has little
pockets for your
nibblies 600 {Dia}

thrs Digjlalltoice Becorder I
w¡lh USB lnlerface i

This compacl recorder is packed with
features to suit students, real estate {
agents and executìves The USB
interface allows files to be uploaded
in no time The recorder will store up
to 8 hours oI vorce quahty ¿udio rn a

compact, light hand-held unit Supplied
with driver, editing software and USB
interface lead
Was $99.95

up to thrs in hìgh quality mode and 1

short play mode lt uses the latest 'plug
play' technology with easy drag & drop
transfer and has 8 folders to organise
recorded messages Use the provided
software to download and

he messages on
PC

s 1 99.95

25mm Dome l\ueeter
A compact dome tweeter for bookshelf or satellite
speaker applícations Magnetically shielded,
ferrofluid cooled
Specif icat:ons:
Nominal impedance: 5 ohms
Power handling:
l5WRMS
Sensitivity: 92dB
at 1 m Crossover
frequency: 2500H2

See website for our full speaker range

batterìes come with special tools and instruct¡ons
ro safely open and reseal an iPodo
Cat No Generat¡on
SB-2570 1 sV2nd
SB 2572 3rd
sB-2514 4th
38-2576 Mini -t
SB-2578 Shuff le '.

SB-2579 Nano lst
SB-2580 Nano 2nd
SB-2575 Video 30GB

Extend the range of any HDMI device such as a

monitor or TV, set-top box, DVD player, PC or
gaming system up fo 60 metres*
*Note: Multiple extenders are required for

to a maximum of 60m

TEIEPHoNE> 1800 022 888 TELEPHONE> 18OO 022 888 INTERNET> wwwjaycar.com.au
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Ill ll I ll ll ll ¡aTllrl I \r I ltTake your creature comforts when you go on any

road tr¡p as these inverters will produce mains
power from your vehicle's battery A 300W inverter

Clean o11 that burlt-up gnme wrth thrs
handy BBO cleaner lt even has a built in
scraper and LED lìght for
those hard to see dark
corners Requires 8 x
AA batteries
. Measures: 295(L)mm

$24.95

Inrs weatner statron rs tne oesr value we nave
ever seen in an all-in-one home weather station
It monitors inside and outside temperature, âir
pressure, rainfall, humidity wind speed, wind
dìrection and wind chill factor
o -40 to +60'C outdoor temperature
. 20 V' 10 95% relative humidity
. 0 to 100km/h wind speed
. 840 to 1200mb air pressure

r\
\/ @

& above r'llill recharge laptops, power tools,run
fluorescents & larger style rys was s79.9b

Was $229.00

Megacalch Mosquito ltap
Thìs trap does not blow insects
âpart with high-voltage electricity lt
is almost noiseless Very smart Very
safe lt uses an electronically
controlled LED lighting and heating
coil which produces intermittent
llght selected to corncrde wrth
spectral sensitivity peaks of many
mosqurto specres
. Approx 300mm tall
Was $199.00

Motorcycle lleadsel for UHF CB
Connect to a compatible CB and you
have instant hands-f ree

DC-1 060
Was $99.00 ,xl

L-

Crash helmet and goggles not included

Six LE0 Head Torch
A headlight torch for the
adventurous type! With

Was $39.95 \¡

$19.95

sts9.00

$79.00

I
I rlr

I
I

Audio Playback Ad
Gll-F0M 0riYes
Ref Silicon Chip Nov

common TV remote

Slereo Bluelooth Adaplor
Ad.l Bluetoolh caoabililv 1o vìrfuallv

Bluetooth Boom Box
Plav vour MP3s wirelesslv on

Iiny Bluetooth Adaptor
Don't be fooled by

tiny size. This little
beauty has all the
functions of larger

adaptors but will s¡t almost
unnoticed in your notebook's USB
port
. N/easures 23mm

long including
USB connector s3s.s5

3 WaR 38 Ghannel UHF CB Radio
wilh Scramblel
Up to 1Okm transmission range Maximum
output is 3 watts with 1W battery saver
mode All 38 legal channels are utilised as
well as CTCSS sub channel calling,
automatic muting, and scrambling Supplier
with a high gain (168mm) antenna and

charger. SMA connector
allows the use of external
antennas.

any audio output dev¡ce Just connect
your iPod, mobile phone, CD player, or
anything with a 3.5mm audio socket
to the Bluetooth adaptor and you can
transm¡t stereo audio
sig
.F

1

this excellent powered speaker
system, Can also be used wìth
wired audio devices
. Function range: 1 0m
. Dimens¡ons: 380(L) x 160(H)

x 190(D)mm

I
drìve as easily as you would control a normal CD
player Kit includes a double sided PCB, all

electronic components, pre programmed
microcontroller & IDC

connectors for the display panel

Molorcycle Gonsttuction Kit
Learn about mechanical & electrical construction
principles while building your own electric-
powered motorcycle Everything's included, even
tools to put it all together The instructions are

excellent, with coiour and a detailed parts list

10+ (contains small parts)
o 187 piece kit
. Suitable for ages
o Measures: 210(L)

x 147(W) x
UU,n,r@

. Tools included

. Motor and solar panel included

. Requires 1 x AA battery

$64.s5

¡

l.5W 38 Ghannel UHF CB Badio
w¡th Scrambler & GïGSS
A vers¿tile transce¡ver with a maxrmum
output o{ 1 5W and a 500mW power saving

nnels are utilised as .

annel calling, I
d Íour level I
communrcatrons I

Other features include
dual-watch, VOX, and a

built-in stop watch $89.00
required

Coloul Weather Slation
w¡th o¡gital Photo Uiewer
One display shows up to 50 photos or a
simple weather image while the other
shows indoor/outdoor temperatures,
humidity, barometric pressure on colourful
bargraphs as weil as clock, calendar and
moon phase functions
. Sìngle imâge or

slideshow
. Unit measures 70(L) x

55{W) x 200(H)mm
. Ma¡ns adaptor included

or can stand alone using
3 x AAA batteries

. Wireless RF transmitter
w¡th 75m range

TFI 3.5" Portable LGD 0igital IU
Catch local digital TV broadcasts w¡th crystal clear
reception and audio quality Rechargeable battery,
plugpack, headphones, car adaptor and AV lead included
o Resolution: 480 x 234 pixels
. A/r' decoding: MPEG2
. 135{L) x 85(H) x 30(D)mm

38 Ghannel UHF CB lransceiYet
Suitable for all manner of prof essional and
letsure activit¡es Open fìeld transmrssion
range is an ìncredible Skms
. Cìty range 1 km
. Requires 4 x AAA Ni-MH

rechargeable battenes

.-

II I illrl \I I
!
I

I
IThis ultrasonic measurer measures

distance, calculates area, sums total
readings and stores data for later use in

imperial or metric units from 0 6 - 16m
{1 6 - 52Ít) Backlit LCD, auto power-off,
case and belt-clip included
. Accuracy: t1 % of reading
. Besponse time: 2 seconds
. Dimensions: 175(L) x

62(W) x 45(D)mm

-
ilH i(illlt'l \/lH t;l r[T¡

Protect yourself from harmfuì UV rays
w¡th this excellent detector lt reads
UV index, mW per cubic metre or a
bargraph meter of low to very high
UV radìation Battery, lanyard and
belt clip included
. Dimensions: 60(L)

x 40{W) x 9(D)mm
-G.$24.95

Mains Power Metel
The meter can tell you how
much an appliance is costing
run and tracks the actual
power being used lt can also
display the ¡nstantaneous
voltage or current be¡ng
drawn as well as peak levels
etc 104 max rating

NEW STÍIRE

NOW OPEN

225 Setilement Rd

THflMASTÍIWII

Uic 3074
Ph: (031 9465 3333

Alexandria
Bankstown
Blacktown
Bondi lunction

Ph (02) ó02r ó788
Ph (02) 9699 4699
Ph (02) 9709 2822
Ph (02) 9ó78 96ó9
Ph (02) 93ó9 3899

Sydney City
Taren Point
Tweed Heads

Coburs Ph (03
trankston Ph (03
Geelong Ph (03
Melbourne Ph (03
Rinqwood Ph 103
Springvale Ph (03
Sunshine Ph (03

Aspley Ph (07
Cairns Ph (07
lpswich Ph (07

Ph (02
Ph (02
Ph (07

Brookval h (02) 990s 4r30
Campb (021 4620 7 155

p2) 43ós 3433

Horns
2't 9439 4799
7) 9476 6Z2t

Newca 021 4965 3799
Parram üÍ (oz) 9683 3377

Ph (02) 472r 8337
Ph (02) 974r 8557

Erina
Gore

Penrith
Silvemater

9267 t6t4
953 I 7033
5524 6566

Maroochydore Ph (07) 5479 35 I I
Mermaid Beach Ph (07) 552ó ó722
Townsville Ph (071 4772 5022
Underwood Ph (07) 3841 4888

Belconnen Ph (02) ó253 5700

Adelaide Ph (08) 8231 7355
Clovelly Park Ph (08) 827ó ó901

Maddinston Ph (08) 9493 4300
Northbridge Ph (08) 9328 8252
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Emergency l2U l¡ght¡nq Gonltollet
Refer Silicon Chip Magazine January 2008
Automatìcally supplies power for 12V emergency
lighting during a blackout The system has its own
7 5Ah SLA battery which is maintained via an * il ttíl ÀYlf ;

We've moued to lalget prem¡ses at:

Frankston Uic
Mini Personal Alam
Has a loud 100d8 (A)

siren and is smali enough
to fit in your purse or
around your neck
Batteries included
Measures: 40(L) x
25(W) x 16(H)mm
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Senrfie@milamos [,og:M missing. This was a good (not to men-
tion lucky) start.

EAll aìso plugs into EAfl on the
IOINT board to its left and the 5V is
derived from 5-pin IC regulator TH101
SJ-B050IF (actually a stepdown 5V
DC-to-DC converter). I checked the
voltages around this IC and could see
+30V going into pin 1 but then it got
a bit confusing. There was supposed
to be 5V out on pins 2 & 4 (pin 3 is
ground) but I was getting weird and
unusual readings on the voltmeter,
ranging from 1.2V to 30V. At one stage,
I even read 30V on the pin 2 side of
coil LH101 and 1.2V on the other pin
4 side!

Something spooky was going on
here - I checked my coffee in case it
was spiked but it was OK. The meter
was OK too.

My conclusion was that a new IC
regulator was needed and so this was
promptly ordered from Hitachi (part
No, CP0B391). I was very surprised
to be informed Ìater that this part was
not available and that only the whole
IOINT board could be supplied for
$287 plus freight!

In view of that, I decided to see if
there was a cost-effective work around.
I removed the IC and the coil and had
a good look around the circuit but
couldn't flnd anything wrong. I then
resoldered the IC and coil back in place
and switched the set on again to check
the voltages.

This time the set came on and the
voltages were now all spot on.

It has remained like this for the last
three weeks, so it looks like it was
only a dry joint that was causing all
the problems!
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32, 35, 44, 45,46 & 5 1. So if you have
one of these units beginning to display
some of these symptoms, simply buy
yourself some 105'C electrolytics and
replace them all.

Hitachi plasma TV
A 2003 Hitachi plasma TV moni-

tor 42PD5000(PWI) came in with no
picture or sound.

Switching it on produced a dull
raster which meant the plasma display
panel was working but there was no
picture or on-screen display. This
suggested that there was a problem

with the main microcomputer in the
Formatter Unit.

I tried a factory reset by pressing
the "Sub-Power", "Input Select" and
"Program Up" buttons at the same time
but that made no difference. I also tried
a variety of inputs but the symptoms
didn't change.

Next, I removed the back cover and
immediately noticed the Audio PW1
board on the righthand side, above the
Formatter Unit, This board has only
flve plug connections.

Plug EAll is meant to have 5V and
12V on its pins but the 5V rail was sc
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mitters, The picture was excellent and with the speakers
plugged in, the sound was good too.

This meant that all I had to do was insulate the leads to
the backlight and use the correct 12V 5A power supply to
complete the repair - or so I thought, In fact, I tried about
half a dozen different ways to insulate the cable but it still
continued to arc. This was no doubt due to the fact that
it lay in a very constricted area, so that it was up against
the earthed metalwork. I even cut the offending lead and
put heatshrink sleeving and silicone rubber around the

loin but it still arced.
Next, I tried swapping over the top and bottom back-

lights but in the end it looked as though it was actually
arcing through the backlight end plastic supports! I tried
to purchase ihe backlights through the internet but
couldn't find any. These are part and parcel of the Fujitsu
display and are no longer available as a spare part from
Grundig,

Grundig refused to accept that this set was under war-
ranty because an incorrect power supply had been used
fdespite the clearly marked labels] and they were well
within their rights, I wouldn't have accepted it either,

In the end, it was the store that was liable - after all,
it was the salesman who had packed the wrong supply.
They came to the party and swapped the set for a later
model for free.

Philips LCD set
Back in September 2Oo7, I ran a story on a Philips

I5PF9936/69 (LC03 chassis) LCD TV with a no-picture
fault, At the time, I concluded that this was due to an in-
termittent short on the 5V rail inside the display itself.

However, I finally managed to disprove this when
another identical set came in with a defective backlight
inverter, Taking advantage of this, I swapped the display
over and it made no difference! So much for my faulty
display theory.

In the end, it turned out to be the scalar board that
was at fault. This totally threw me, as I had been able to
artificially bring up the picture by supplying a 5V rail to
the display.

Unfortunately, I didn't manage to locate the precise
component that was causing the problem. However, I did
at least manage to reduce it to the board above.

Digital set-top boxes
We had flve Toshiba Digital Set-Top Boxes (DSTB) come

in ald were told that these were regarded as non-repair-
able devices. This means that there is no support, no
circuits and no spare parts. If it is under warranty it will
be replaced; if it isn't it normally becomes landflll.

The models we were dealing with were Toshiba HDS23

and HDS25. The earlier HDS23 model had an insensi-
tive remote control function ard in fact, the range was
down to just one metre, This was due to noise on the 5V
rail feeding the infiared remote receiver in the set-to box
itself. Replacing the electros around the 5V IC regulator
fixed that problem.

The four HDS25s had a number of different faults. First,
the two units with no output each had a faulty switchmode
power supply which was fixed by replacing electrolytic
capacitors CB, Cg & C17 (all.1000pF).

The third unit kept displaying no signal and couldn't
locate any stations. In this case, electrolytic capacitor EC52
(47op"F 16V) was close to bursting,

The fourth HDS25 DSTB locked up on "Initialise"
and wouldn't boot up. In this case, there was substantial
sawtooth ripple on the 5V output from regulator U40
[LDS10B5). Capacitor EC29 (100pF 25V) was the main
cause but EC49 and EC30 were also at fault.

Generally speaking, many of the electros were dodgy, the
favourite value being 47O1J.F 16V B5'C, especially EC31,

o Component Specialists
. Speaker dr¡vers - tweeters to 18" subwoofers - plus kits
. capacítors, terminals, *,r",.1;Sfåo"f* 

Å: ;;ï"""- -Ðfl. audio parts r
. Much more online or phone (O2l4627-8766soundlabs
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17 model LW4S-6410TOP LCD TV
came in, its owner complaining that
there was no picture, The client was
somewhat upset because this $1500
17-inch (a3cm) LCD TV was just out
of warranty,

The first thing I noticed was that
the AC adapter he brought in was
labeÌled "Philips" and had an output
of 16V whereas the set was rated at
only 12V, I quizzed the client about

this and he said he had bought
' the last model in stock at the time

and this AC adapter had been
packed up with the set by the
salesman.

I did not really know how
significant it was to overrun

the set by 33%, so I let this go
while I tried to find out what had
failed. When I switched it on,
the front-panel LED changed

_ from red to green but just as' the client said, there was no
sound or picture.
Dismantling this set is gener-

ally straightforward, although you do
have to remove the internal metalwork
screening and bend the edges out to
clear the AV sockets. Once inside, my
suspicion was that the motherboard
had probably been manufactured by
Philips but there were no real clues
on this.

Next, I tried powering up the set
again and checked the remote. It was
able to go in and out of Standby OK
and I noticed that there was a flash on
the screen for about a second when the
set was switched on,

The two boards accessible with the
covers off are the tuner board and the
main board. However, getting at the
inverter board involves removing the
display and the main chassis as it is
situated between them.

The display is both screwed in and
clipped into the fiont escutcheon.
Once it was out, I could see the dual
inverter ald the leads going to the four
400 x 2mm backlights at the top and
bottom of the Fujitsu display. I could
also see that the insulated silicone
leads supplying the high voltage to the
top backlight pair had been burnt,

I carefully supported these leads to
prevent any arcing and switched the
set on. All the backlights lit and so
did the display, so I was now getting
somewhere.

Now that I could see the on-screen
menus, I navigated through them and
tuned the set to my local area trans-

So what was prompting the mi-
crocontroller to do this? I looked
around and tried to decipher how it
all worked. The power supply deliv-
ered 16V and 5V rails to operate the
relay and the microcontroller. The
microcontroller monitored a number
of sensors as well as the control panel,
Its outputs also controlled two opto-
isolators which in turn switched the
sensitive-gate Triacs.

The tactile switches on the control
panel were all OK, so I looked at the
outputs to the boiler elements and the
pump. Though fused, they were all
OK, so using a suitable lead, I tempo-
rarily connected 240V to the pump
from the Triac. It worked, so the pump
and the boiler were both OK.

But what was closing it down? I now
decided to look at the input sensors,
starting with the water reservoir level
switch. I unplugged its lead from the
PC board and then tried switching
on the power. I also tried shorting its
terminals on the board but neither
approach worked.

Next, I checked out the temperature
thermostat. This has a sender in abrass
collar that's screwed into the boiler
head. The only trouble was one of its
white leads had broken off right where
it disappeared into the brass collar.

I removed the assembly and care-
fully dug out the glass temperature

46 StLtcoN Cutp

sender from the silicone rubber.
There was no way of knowing its

value or even what type of tempera-
ture sender it was. In fact, the glass
envelope looked like a neon and not
like a thermistor.

Anyway, I was lucky in that not only
was the glass envelope still intact but
there was also enough wire outside for
me to resolder the lead, I then dipped it
into heatsink compound and pushed it
back into the brass collar before sealing
the end with silicone.

This time when I switched it on,
the whole machine began to function
correctly, However, I subsequently
noticed that the boiler was leaking
all over the place when steam was in
it. Tightening the screws on the head
improved this but I suspect that the
gasket was probably left the worse for
wear when the relay failed and the
boiler overheated.

The espresso machine is now in
regular use and apart fiom still leaking
quite a bit and the temperature being
a bit low, works well enough to have
a regular cappuccino.

There is a trimpot on the PC board
but I have no idea what it is for. It might
set the temperature but I'm not sure,
so I have left it as it is.

Faulty Grundig LCD TV
A 2-year old Grundig Arganto

era! (While experimental broadcasts started back in 1948,
the first FM radio stations, ZMBS and 3MBS, did not start
transmitting until 1975).

The "cabinet"
The prototype radio is housed in a whimsical gothic

cabinet which pays homage to some of the "cathedral
style" radio cabinets of yesteryear. Some people will hate
it and others will like it. If you're in the first category, then
build a more conventional cabinet.

Why "Aussie Three"?
Well that's a dig at the "All-American F'ive" concept that

So you thought vqlve technology was deod! Well ìt Ís - but we
have exhumed enough of ft tu produce q S-valve radÍo which
has quÍte a respectable performance. It ìs a superheterodyne
cÍrcuÍt, based entirely on readìly avaÍIable components. It
is suifo ble for moderately-experienced constructors - even
those who've never touched a vqlve in their lÍves!

WOULD ANYONE want to build a valve radio,
that doesn't even pick up FM stations? if noth-

ing else, to get a feel and understanding for old-fashioned
technology.

There are lots of people who are attracted to valve am-
plifiers (particularly musicians) and lots of people busily
restoring vintage radios, television sets and all manner of
thermionic technology. So why not build a valve radio
from scratch? Despite the relatively few parts the radio
uses, this is certainly not a toy and it illustrates how much
performance you can get out of just a few valves.

As far as its lack of FM reception is concerned, there
were no FM radio stations in Australia during the valve

siliconchip.com.au
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Apparently, when messing around
with burning software, XP can some-
times become confused. The fix is to
first go to the Device Manager and
uninstall the device (ignoring any
warnings). That done, you then run
REGEDIT arrd go to HKEY_LOCAL_
MÂCHINE \ SYSTEM\ CurrentCon-
trolSet\Control\Class \ {4D3 6Es65 -
E325-11CE-BFC1-080028E10318ì, de-
lete the UpperFilters and LowerFilters
entries and then reboot.

This fixed the problem and even
when I reinstalled ihe original DVD
burner, it still worked. I then rein-
stalled Nero 7 and everything was back
to normal again.

Anyone for coffee?
I was recently given a Sunbeam

Aromatic Series Programmable Pump
Espresso Machine EM5B00 Type 569,
It was only a few years old and apart
from being a bit dirty, still looked
pretty good.

Mrs Serviceman was ecstatic and
after cleaning it, filled it up and made
us both a nice cappuccino. Everything
went well and we enjoyed the cof-
fee but when she went back into the
kitchen, the machine smelt very hot
and was, in fact, too hot to touch.

She called me in and I checked to
see if the machine was switched on.
Itwasn't, although itwas still plugged
in. I unplugged it, left it to cooÌ down
for several hours and then plugged it
in again to try to see what was hap-
pening.

Unfortunately, it was now com-
pletely dead and I was subsequently
unable to locate a service manual or

DI5MANIUIÑE l,l{IS SEf IS
GÉ ÑERALLY ST<A16 HÍÉARWARÞ",

even a circuit diagram for it,
Undaunted, I removed the iear panel

by undoing the screws and prizing it
off and then had a good look around
to see if I could spot the problem. Im-
mediately, I noticed a big black burn
mark next to a hole that had burned
through a relay in the middle of the
PC board, This 12V relay turned out
to be an SPST type which switches
24OY aÍ up to 74.

I ordered a replacement from RS
Components and by the time it arrived
the next day, I had already cleaned up
the mess on the PC board from the fire.
I immediately fitted the new relay and
hopefully switched the machine on
but it was still dead.

Next, I followed the 240V mains
cabling around from the bottom of the
machine to the mains transformer on
the PC board and soon found that the

Active lead disappeared into some
spaghetti sleeving on top ofthe boiler,
I tfren removed [with difficulty) the top
cover of the machine by undoing four
self-tapping screws a¡rd found that the
spaghetti concealed a thermal fuse
rated at 240V and 104. Fortunately,
WES Components had these in stock
(MT 240J and a new one at last restored
power to the unit.

I switched the machine on and the
boiler immediately began to heat up,
After a few minutes, though, all the
lights on the front panel started to flash
and nothing else would work.

So there was good news and bad
news. The good news was that the
boiler was still working and the ele-
ment hadn't burnt out. The bad news
was that the microcontroller was
switching into protection mode and
shutting everything down.

emerged in the USA in the 1930s. As an alternative to the
grandiose (and expensive) timber cabinet radios that are
the delight of collectors now, some manufacturers started
marketing the virtues of a basic, no-nonsense but perfectÌy
serviceable superheterodyne that the "regular guy" could
afford; the "Model T" of radios if you like, There was no
RF stage (which wasn't really necessary in urban locations
anyway) but arry lack of sensitivity could be overcome by
connecting a decent aerial and earth.

The valve line-up was the now-classic rectifier, mixer/
oscillator, IF amplifier, detector/audio preamplifier and a
pentode audio power output stage.

Our Aussie Three uses three triode-pentode valves, de-
Ietes the valve rectifier in favour of semiconductor diodes
and adds a ferrite rod antenna to come up with quite a
respectable performance.

60 Sutco¡rt Cutp

To any non-technical user, it's just a radio: you turn it
on and it works! Despite its tiny PVC tuning capacitor,
there's surprisingly little frequency drift, evén right up
at the top of the AM band. From my home in the outer
suburbs of northwest Sydney, it picks up all the Sydney
stations with just its ferrite rod antenna, all at about the
same volume.

Bake a cake - then build the radio
The hardware comes from avariety of sources. There are

no PC boards, as all the wiring is "point-to-point" using
old-fashioned tag strips and hook-up wire.

The chassis is actually a cake tin, purchased for less than
$3 at Big W! Some of the other parts and materials came
from Bunnings Hardware and no doubt you may want to
improvise with some items you have in your junk box.

TRUE AUD}OPHILE SPEAKERS
Danish Engineered Speaker Drivers for

Astonishing Sound Reproduction w¡th
Clarity & Outstand¡ng Performance

vifa innovation lives on

f.z SCANSPEAK

Tymphany & DST bring together Peerless & F¡ndSpecs/detailsonline;

::3'l;:3åT' ;iî"#iåloo',#3i:. ;::ff:i:1 www.d-s-t.com.au
the past 80 years V¡s¡t: www.d-s-t.com au _
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SERVICEM'SLOG
Tink€r, tailor, espresso machine fixer

Pails list - Aussie Three Ualve Radio

1 tinplate baking tin, approx. 245 x222 x 50mm (eg, "Willow" brand)
3 9-pin valve sockets
2 sets AM lFloscillator coils
1 ferrite rod and coil assembly
1 24VAC 24VA (or higher rated) plugpack (see text)
1 24OV to 7.5V mains transformer (for speaker transformer - see text)
4 8-way tagstrips (E-6-E)
1 4W 125mm or larger loudspeaker
1 2.5mm "DC" chassis-mounting power socket (for AC connection)
1 chassis-mounting RCA socket (for speaker connector)
1 RCA plug (to connect to speaker)
1 chassis-mounting screw terminal (for antenna)
1 100mm length stiff tinned copper wire (for mounting LED)
1 1Omm length of wooden dowel
2 wooden drawer knobs
4 assorted hose clamps
1 dial drum assembly with dial cord (see text)
1 station dial (see text)
3 metalpergola hangers (L-shaped steel, 37mm wide, 130 x 50mm)
2 steel brackets, 45 x 45 x 1 1Omm (to hold tuning assembly)
Small block of timber to mount ferrite rod
Various lengths of single and figure-8 hookup wire, various colours

(some need 100V+ rating)
Wire for antenna (if required)
Cable ties
Screws and nuts as required
2 flat steel washers, 10mm internal

Valves
2 6BL8 (V1, V2)
1 6BM8 (V3)

Semiconductors
4 1 N4004 1A power diodes (D1-D4)
1 Smm white LED (LED1)

lnductors
2 1OmH miniature chokes (RFC1, RFC2)

Gapacitors
5 47¡tF 160V electrolytic (C12, C19, C20, C21, C22)
1 22¡tF 16V electrolytic (C17)
1 1OpF 160V electrolytic (C13)
1 1O¡iF'l6V electrolytic (C15)
2 220nF 200V polyester (C'1, C4)

56nF 200V ceramic or polyester (C8)
47nF ceramic or polyester (C1 1)
10nF 200V ceramic or polyester (C14)
6.8nF 630V polyester (C18)
4.7nF ceramic or MKT polyester (C7)

3 3.3nF ceramic or MKT polyester (C2, C5, C16 )
1 680pF ceramic (C9)
1 100pF ceramic (C10)
2 12pF ceramic (C3, C6)
1 60i160pF miniature tuning gang (variable capacitor) (VC1)

Resistors (0.5W, 57" unless othen¡rise specified)
2 47oka (R7, R11)
3 47kA (R1, R4, R1o)
2 3.9kO (R5, R8)
1 3eO 10W (R15)
1 1OkO horizontaltrimpot (VR1)

222okQ (R3, R9)
1 1sko (R16)
1 470c) (R13)
1 8.2o 10W (R14)

1 00ko (R2)
1Oko (R6)
330c¿ (R12)

1 500kO switched log pot (VR2)
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There nothing like a good cup of espresso
coffee. But first, I had to fix the coffee machine
- after I'd fixed my notebook computer's DVD
drive, that is.

I have an HP Pavilion zt3010AP
notebook computer. Recently, I re-
placed its original DVD/CD writer with
a Sony DW-P504 DVD writer which I
got on eBay. The replacementrequired
only one screw to be removed from
the notebook and a support bracket
swapped over internally.

All went well and I was quite happy
wiih the results apart from not being
able to multi-zone it to region 0, as I
could find nothing on the web on how
to change it. However, I did manage
to chalge it from zone 2 to zone 4 for
Australia (I bought it from the USA),

For a long time, I had been using
Nero 7 Premium for all my DVD com-
pilations but one day it prompted
me to upgrade it to a later version.
This sounded good so I followed the
prompts and downloaded the series of
files required to upgrade all the Ahead
Nero programs I had in the package.

Everything was going well and
eventually it invited me to uninstall
my current version before installing
the upgrade. This seemed OK so I
agreed and the uninstaller went about
its business. Eventually, a message
came up saying "Please wait while

Windows configures Nero 7 Premium
, and gathering required infor-
mation" but then it started to go
slower and slower until it eventually
stopped.

At first, I didn't actually realise
it had stopped as the mouse "hour-
glassed" when it was in this window
and the TaskManager told me the pro-
gram was running properly. However,
after a lengthy wait, itbecame obvious
that this program was going nowhere
so I rebooted the machine only to find
that not only had I lost Nero 7 but I had
also lost full access to the DVD drive
due to an unspecified problem.

My immediate thoughts were that
I probably had a hardware problem,
In particular, I concluded that I had
damaged the new DVD drive or its
controller on the motherboard, For-
tunately, I still had the old drive and
so this was refitted.

However, the Device Manager still
reported that it was unable to find
the drive. "Oh dear, upon my soul",
I thought, It looked as though I had
"done in" the controller IC but I still
had an external USB CD-ROM drive
and a PCMIA external CD-ROM,

I arbitrarily installed the Ìatter first
and was amazed XP was still giving
the same error message. It wasn't until
I tried the USB external CD drive and
got the same thing that I realised it had
to be something else.

I went to the web and googled "XP
unable to find CD-ROM". I was quite
amazed at the response and immedi-
ately realised I wasn't alone with this
particqlar problem.

T \^INS R€(ÉNfuY GtVÉÑ A SUNtstrAM
ARA NAAÍI C SÉRIÉ:S 

"RAêRAMMABLE 
PUMP

E^SPRESSO MACI{INT ÉMsOO TYPÉ S6q
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Items Govered This Month

¡ HP Pavilion zt301OAP note-
book computer.

o Sunbeam Aromatic Series
Programmable Pump Espres-
so Machine EM5800 Type 569.

o Grundig Arganto 17 model
LW4S-641OTOP LCD TV

ANYONÉ
FAR
co€lt€?

GtVÉÑ A SUNtstrAM
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The "dial" is made from an old CD, the dial drive is a length of dowel held in by hose clamps, the dial cord is brickies'
string, the tuning assembly brackets are intended for pergolas . . . hang on, what's a LED doing in a valve radio?

Other components came from Dick Smith Electronics,
laycar Electronics and Wagner Electronics.

This design uses three triode-pentode valves, two 6BLBs
and one 6BMB. These are old tg50s-era "workhorses" that
are still easy to get from Wagner Electronicss and other
suppliers (check the internetJ. Shop around and don't
get suckered into buying so-called "audiophile" valves
at inflated prices. They won't work any better than the
regular types.

Low high voltage!
There is a common misconception that valve equip-

ment needs dangerously high voltages to work properly.
In fact, 100V is more than adequate for a radio Ìike this
ald is much safer for the casual tinkerer. Although 100V
DC can theoretically give you a dangerous or even fatal
shock in the wrong circumstances, with dry hands in a
normal workshop situation, the worst you're likely to get
from this circuit is a bit of a "nip".

Circuit description
,A.s aÌready mentioned, the circuit of the Aussie Three

is a conventional superheterodyne radio. This means that
the incoming broadcast signal is mixed (ie, heterodyned)
with the local oscillator signal arrd the difference frequency
between these two signals becomes the "intermediate"
fiequency. This is amplified in the IF amplifler (funny,
that) and then fed to the detector where the original audio
modulation is recovered and fed to the audio amplifier
stages and thence to the speaker.

And where does the "super" prefix come from in the
word "superheterodyne"? This merely refers to the local
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oscilÌator signal being "above" or higher than the incom-
ing broadcast signaÌ.

In our circuit, the incoming signal is picked up in the
ferrite rod antenna which is tuned by the 160pF section
of the plastic dielectric tuning gang (using the terminal
marked "-A.") and then fed to the grid of the pentode sec-
tion of V1 (valve1, 6BLB).

The local oscillator uses a red "transistor" oscillator
coil,Lz. (Actually, this is not a coil but a conventional RF
transformer with two windings). The secondary winding
is tuned with the 60pF section of the plastic dielectric
tuning gang (using the terminal marked "O") and then
connected to the grid of the triode section of V1 via resis-
tor R4 and capacitor C10. OsciÌlation is maintained by
the feedback winding which is fed from the plaie of the
triode via capacitor C9.

The grid-cathocle circuit acts as a diocle that conducts
slightly on the positive excursions of the grid signaÌ, re-
sulting in a standing DC bias (ie, voltage) across C10. This
tends to reduce the gain of the triode, damping down the
oscillation and so stabilising the output amplitude.

Note that all the coils and transformers in this circuit
were originally designed to be used in low-voltage transis-
tor radios. This is why all the windings are capacitively
coupled, to keep high DC voltages away from the flimsy
insulation of the coil wires.

Experienced vintage radio enthusiasts may have noticed
that there appears to be no mechanism for coupling the
osciÌlator signal into the pentode mixer. In fact, the oscil-
lator signal is fed to the mixer using just stray capacitive
coupling! This works well, possibly due to the high gain
of the va.lve.
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Spa heater
control

This circuit can be used to replace
old or faulty electronic thermostat
units for spa/pool gas heaters.

Any spa/pool heater over about
10 years old is likely to use a simple
continuous pilot gas valve. The pilot
remains alight and a 24V solenoid
valve, controlled by a relay and a
simple analog electronic thermo-
stat, is used to turn the main gas
jets on.

This circuit is a big improvement
over the original as it has a digital
display and the temperature can
be accurately set and controlled. It
is based on a PICAXE-18X micro-
controller and a Dallas DS18B20
temperature chip,

Because the PICAXE ca¡¡rot easily
drive multiple 7-segment displays,
a 74C925  -digit counter is used to
do the job; it only requires three
control lines from the micro to drive
it, All the program does is reset the
74C925's internal counters, pulse its
clock line by tìe number that is to be
displayed and then latch this count
into the display register. Because
the latch is pulsed at the end of tlre
count cycle all the user sees is the
new value being shoum,

Safety features
The old controller had two safety

features which are incorporated in
this design. First, there is a pressure
switch which is connected to the
heat exchanger. When there is pres-
sure in the pipe (ie, the pump is onJ,
this switch is closed. The original
controller had this in series with
its power switch so whenever the
pump was turned off the controller
shut off.

In the new design, it was desirable
to be able to read the temperature
with the pump off, so the pressure
switch is in series with the power
feed to the relay. When the pump is
turned off, no voltage is fed to the re-
lay coil. This automatically shuts off
the main gas supply but still leaves
the controller with power.

There is also a sense line to the
PICAXE so it knows whether the

pump is on or off and immediately
stops energising the relay control
transistor (Q3) and extinguishes
the pump-on LED (LED2) Even if
the PICAXE fails to de-energise the
relay due to a glitch, the relay caa't
¡emain on as the power feed has
been removed.

The second line of defence is the
use of a high-temperature resettable
fuse. This is mounted directly to
the heat exchanger and will open
if there is excessive temperature
detected. As it is in series with the
valve solenoid and power supply, if
it opens there is no power to drive
the gas control solenoid. While on
the subject of the gas valve, be aware
that the Honeywell valve solenoids
have inbuilt diodes.

Brass tubing
The DS1BB20 was mounted in

a short piece of brass tubing with
one end closed with a small piece
of copper (solderedl. Thermal paste
was applied to the chip to ensure
good heat transfer to the end cop-
per plate. A shielded USB cable
was used for the connection a¡rd the
whole assembly was inserted into
the heat exchanger in place of the
old sensor.

It is important to try to isolate the
sensor as much as possible from
the surrounding heat exchanger
metal; you want the sensor to read
the water temperature, not the heat
exchalger metal work. Even with
this ca¡e, I still noticed a difference
of about one to two degrees between
the displayed value a¡rd the actual
spa temperature.

The soffware (spaheater.bas, avail-
able for donmload from the Slltcot'¡
CHIp website) is fairly straightfor-
ward and should be easily modified
to suit other heaters.

The main program is just a series
of subroutine calls and one of the
general B registers is used as a sta-
tus register to keep track of various
heater conditions. Depending on the
subroutine, it can either read the sta-
tus of the relevant bit in the register
and perform an action based on this
or it can change the state of a bit.

For example, the femp subroutine

executes a readtemp command on
the DS1BB20 and the value is stored
in a free register. However, if the
return value is zero, the program
assumes there is a fault reading the
chip and sets the fault bit on the
status register.

When tJr:e gascall subroutine is
called (operates the relay), the first
thing it does is check this fault bit
and if set, always de-energises the
relay.

There are four changeable variable
values in the program. The low and
high point values are set to match
the spa/pool heater minimum and
maximum temperature values (eg,

2o'C and 40"C).
The other two set-point values

determine when the heating cycle
stops and then restarts. Setting it 1"C
above and 1"C below the set-point
produced an on-off cycle duration
of about 10 minutes, once the spa
was up to temperature.

For example, if the set temp-
erature was set Io 37"C, the heater
would stay on until it read 3B"C
and then not come back on until the
temperature dropped back to 36'C. If
you want to increase the on-off cycle
duration, just change one or both of
these offset values.

The unit is fully automatic in
operation. There are only two push
buttons and the on/off switch vis-
ible.

To set a desired temperatute,
simply push and hold one of the
buttons until the "set temp" LED
turns on. The display shows the
Iast "set temp" value. As soon as the
LED turns on, repeatedly pushing
the Up button will increase the set
temperature and likewise pushing
the down button will lower the set
temperature.

Once the preconfigured tempera-
ture limit is reached, further pushing
will not change the display higher
or lower than the preconfigured
ran8e.

After about 1,.5 seconds of no
pressing, the "set temp" LED goes
out, the display resumes showing
the actual temperature and the new
value is stored in EEPROM. This
value is recalled the next time the
unit is turned on.

Clive Allan,
GIen Waverley, Vic.
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CFL inverter has
overload protection

This inverter was designed to
run up to 10 compact fluorescent
lights from a 12V battery bank at a
remote location. This was because
commercial inverters cause exces-
sive RF interference which prevents
shortwave radio listening, Standby
power was another issue.

This inverter has a low standby
current drain of 40m4, very good
regulation and no RF' interference
since the CFLs are supplied with
filtered DC,

NAND gates ICla & ICLb are con-
nected as a square wave oscillator
with a frequency of 400H2. This is
fed to flipflops IC2a & IC2b to pro-
duce complementary 100H2 pulse
trains with are fed to gates IClc &
IC1d, to drive transistors Q1 & Q2
and Mosfets Q3 & Q4.

At the same time, a 200H2 pulse
train from pin 1 of IC2a is fed to
an RC network to produce a2OOHz
sawtooth. This in turn is fed to the
inverting input of comparator IC3
which acts as Éln error amplifier.
It compares the 200H2 sawtooth
waveform with a sample of the
output voltage derived from zener
diode string ZD7-ZDB,

IC3's output is fed to the other
inputs (pins g & 13) of NAND gates
IClc & ICld via a 100nF capacitor
and B20kQ resistor. This provides
pulse width modulation d¡ive to the
gates of the Mosfets (Q3 & Qa) at up
to 50% duty cycle, corresponding
to full power.

At above 50% duty cycle, the
RC network at the output of IC3
effectively holds the gates of IClc
& ICld at zero potential, depriving
the Mosfets of gate drive. The circuit
will shut down until the overload is
removed and the reset button (S1)

is pressed.
The tra¡rsformer is based on a

halogen lighting unit rated at 150-
200W. The low-voltage windings
were removed and rewound with
45 turns per side, using 1mm enam-
elled copper wire.

TheMosfets drive the low-voltage
winding of the transformer which
is used in step-up mode.

Dave Edwards,
Westland, NZ. ($60)
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No wiring diagram is supplie for this;;;j";i-- ";ó identifu and tocate the
components. ft's not particularly critical but this layout should be roughly followed because it works (moving the valves
around, for example, could introduce instability or unwanted interaction).

The plate load of V1a (ie, the 6BLB mixer pentode)
is a 10mH choke (RFC1) and the mixer's output [ie, the
intermediate frequency, or IF) is capacitively coupled via
capacitor C2 to the tuned winding of the flrst IF trans-
former IFT1, IFTIa is lightly coupled to iFTlb via a L2pF
capacitor (C3). This small value is necessary, otherwise
the two coils would be over-coupled, producing a broad,
double-humped IF response. VR1, the 1OkO trimpotwired
across the secondary of IFT1, allows the tuned winding to
be damped to prevent unwanted oscillation.

The "hot" end of IFTIb is connected directly to the
control grid of the second 6BLB (V2). This pentode section

64 StLtco¡tt Cutp

is conflgured as a straightforward IF amplifier.
The "cold" end of IFTIb is bypassed to ground by ca-

pacitor C4 and AGC (automatic gain control) is fed to this
point. We wiÌl talk about AGC in a moment,

The IF amplifier has a 10mH choke [RFC2) as its plate
Ioad and is coupled to the second IF transformer, IFT2,
in the same manner as for the mixer, via another 3.3nF
capacitor.

Unusual detectors
The triode section of the second 6BLB (V2) is used as

the detector for the audio signal and for AGC signal, This
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Interesting circuit ideas which we have checked but not built and tested. Contributions from
readers are welcome and will be paid for at standard rates.

Nicad cell
discharger

The life of Nicad cells can be
extended by ensuring that they are
deeply cycled from time to time,
ie, discharged below 1V before
recharge.

The ICL7665 is ideal for this job, as
it incorporates two voltage compaÌa-
tors. Each comparator trips (changes
state) when the voltage at its set pin
(3 or 6) falls below Vref, nominally
1.3V. This circuit uses only one
comparator and its output drives Q1
which comects a 6BQ resistor across
the cells to discharge them.

While this circuit is designed to
discharge two cells in series, the
total-end-point voltage of 1.BV is
not sufficient to reliably power the
ICL7665, even though its minimum
operating voltage is 1,8V. Therefore
the circuit is powered from an ex-
ternal source via 5V regulator REG1.
REGL's output is effectively added to
the 2-cell voltage, to give a total volt-
age ranging from around 7.75Y with
fully charged cells and a high-limit
7805 to below 6.7V with discharged
cells and a low-Iimit 7805,

The resistive divider feeding pins
2 & 3 has been calculated using the

2 x AA OR AAA NICAD
REGI 7805 TO BE DISCHARGED

measured output foom REG1 (in the
prototype it measured 4.99V) and
the desired end-point voltage for the
two Nicad cells (eg, 1.BV). The trip
(change state) voltage (Vt) is there-
fore Vt = 4.99 + 1.8 = 6.79V

When Vt reaches the trigger point,
the discharge load is removed and
the cell voltage will rise again after
a few seconds, Despite tJre presence
of a hysteresis resistor (56kQ), the

rise may be enough to bring Vt back
above the trigger point, turning the
discharge transistor back on, Thus
a low frequency oscillation will oc-
cur. Eventually the on period will
become shorter and shorter, the net
result being that the cells end up
being discharged to the "no load"
voltage of r.sV.

Brian Critchley,
Elanora Heights, NSW. [$40)
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220 0.5W
IN SERIES

4.7k

*ADJUSTVRI FOR LEDI
TO STOP GLOWING

WHEN NICAD VOI.TAGE
DROPS TO I.8V
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As you can see, we pay good
money for each of the "Circuit
Notebook" items published in
Stucoru CH¡p. But now there
are four more reasons to
send in your circuit idea. Each
month, the best contribu-
tion published will entitle
the author to choose the
prize: an LCR40 LCR
meter, a DCA55 Semicon-
ductor Component Analyser, an
ESR60 Equivalent Series Resistance
Analyser or an SCR100 Thyristor &
Triac Analyser, with the compliments

of Peak Electronic Design Ltd www.
peakelec.co.uk

So now you have even more reasons

to send that brilliant circuit in. Send it
to Srucotrl CHrp and you could be a
winner.

You can either email your idea to
silicon @ siliconchip.com.au or post it to
PO Box 139, Collaroy, NSW 2097.

is unconventional, as most old valve radios used the same
diode for both signal detection and AGC, which resuÌts in
audio distortion, particularly with the heavily compressed
near-100% moduÌation routinely used these days.

(Back in earlier days, radio stations modulated their car-
rier at less than (and often significantÌy less than) lOO%.
Apart fiom being less taxing on transmitter equipment,
one reason for this is that the lower the modulation, the
Iess power was consumed (and therefore lower transmitter
electricity bills for the station!).

In this circuit, the IF signal is applied to the cathode
of the triode and the grid and plate act as the a¡rodes of

siliconchip.com.au

sepalate diodes. The diodes conduct on the negative swing
of the modulated IF signal and the result is a negative DC
voltage. The audio signal is taken from the grid and the
AGC from the plate of the triode.

AGC
Gain is controlled in the traditional manner by appÌy-

ing the negative voltage generated by the AGC diode to
the grids of the mixer (Vta, via the antenna coil) and IF
amplifier (V2a, via IFTIb) valves,

As the signal strength increases, so does the negative
control voltage, which reduces the gain of tKe valves. TheI
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To make the ferrite rod antenna movable, so it can be aligned to the wanted stations, it was mounted in this block of wood,
itself hinged on a screw through the bracket. The grommet is used to protect and attach to the very fine wires of the coil.

AI.t DìMENSIONS IN MII.I.IMETRES

Fig.4: here's how to make up the metal clamp that's used to secure the SLA battery in the case, It's made_fro_m 18-gauge
aluminium sheet and can be bent up in a vice, (Note: the faycar kits will come with cable ties to secure the battery).

MATERIAL: l8G ALUMINIUM SHEET

3 x 3.5mm DIAMEÍER HOES

from the battery in now available via
the output terminals (this should be
indicated on vour multimeterJ.

In fact, if you connect a 12V emer-
gency light in pì.ace of the meter, it
should immediately light.

.A.ssuming it all works, switch off,
remove the temporary leads and solder
all six binding post terminals. Your
Emergency 12V Lighting ControlÌer is
now readv for use, so fit the top of the
case and fasten it down using the two
machine screws supplied. Once that's
done, switch the charger back on so
that it can complete the job of topping
up the battery's charge.

While it's doing that, you can now
start mounting your 12V emergency
lights and running the cabling to them.
Be sure to mountthe lights in locations
where they will be useful when the
next blackout occurs. sc

silìconchip.com.au

result is that the difference in volume between r,treak and
strong stations is greatly reduced. (In the old days it was
called "AVC" - Automatic Volume Control but this isn't
really an appropriate term for the same principle applied
to other types of receivers, so the term AGC came to be
preferred).

As mentioned earlier, the detected audio signal is taken
from the grid of V2b, serving as the plate of a diode. The
diode Ìoad is the 500kf¿ volume control potentiometer
[VR2), which is bypassed by C7.

Purists may argue about the validity of having DC across
the volume control potentiometer as it can cause it to be-
come noisy. A separate detector load resistor could have
been used, with a coupling capacitor to the volume control,
but this would introduce some detector distortion.

The audio amplifier uses the triode and pentode sections
of a 6BMB (V3). The triode is a standard connection with
grid cathode bias generated by the voltage drop across the
3.9kQ cathode resistor.

To briefly explain, the gain and operation of any valve is
controlled by the negative DC voltage applied to the grid
- ie, the grid must be negative with respect to the cathode.
In this case, the cathode is at about +0.75V so the grid
will be -0.75V with respect to the cathocle.

In valve parlance this is known as "cathode bias" or
"self bias".

The same bias scheme is applied to the pentode which
drives the speaker transformer in cÌass-A mode. No nega-
tive feedback is used around the transformer as it was
found to cause operating problems.

Power supply
The power suppll, is based ona24Y AC supply [in fact,

a Christmas lights transformer). The valve heaters are wired
in series across Ttre 24V AC supply, together with series
and shunt resistors to make sure that each heater filament
operates at the correct voltage.

Pin 4 of the oscillator/mixer 6BLB (V1) is connected to
earth, as it is the one most likely to be subject to induced
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hum from the heater supply. Pin 5 of Vt is connected to pin
4 of the IF 6BLB (V2) and pin 5 of V2 goes to pin 5 of the
6BMB (V3). R15 is connected from pin 5 of V2 to ground
to compensate for the lower heater current requirements of
V1 and V2. Pin 4 of V3 connects to the 24V ÂC input via
R14, which drops the 24V down to the necessary 1BV.

The high voltage supply uses two voltage-doubling recti-
fiers (diodes D1-D4). The cold end of the second doubler
(D3, D4) is returned to the output of the first, rather than
ground. Each doubler gives about 2 x 1.4 x 24 = 67Y or so,
which means the open-circuit voltage is about 135V This
will drop to around 100V, depending on the particular
6BMB used. The 24VÄC supply is switched by the volume
control, although of course, the externaÌ power transformer
will remain on all the time.

Aerial coil and tuning capacitor
The aerial coil is a standard ÂM radio ferrite slab/coil

unit, used by the hundreds of millions in transistor radios,
and available cheaply from DSE and Jaycar. I used a DSE
unit and although it works quite well "as is" I replaced
the supplied ferrite slab with one of their 100mm ferrite
rods, which fits nicely inside the aerial coil. Adjustment
of the inductance is macle simply by sliding the coil along
the rod. I then held it in place with a cable tie.

To enable the rod to be oriented to the appropriate ra-
dio station, I drilled a 10mm hole in the end of a piece of
wood and glued one encl of the ferrite rod into it. I then
mounted the piece of wood with a nut and bolt as shown.
To make solder tags so I could lengthen the flimsy wires
of the antenna coil, I fitted a rubber grommet over the
ferrite rod and pushed some short loops of copper wire
through the rubber.

The tiny tuning capacitor (again intended for a small
transistor radio) is mounted on a right-angle metal bracket
from Bunnings. Because they sell these things by the thou-
sand, they're very cheap. There is a 2Omm diameter hole
punched on each face and by filing semicircular notches
on opposite sides of the hole, the tuning capacitor can

The Emergency Lighting Controller is ideal for use with 12V fluorescent lamp
fittings ofthe type shown here, Both these units are available from |aycar
Electronics (5T-3006 top, ST-3016 bottom), feature twin fluorescent tubes and
are rated at 16W.
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This close-up view shows how the connections from the charger and the SLA
battery are run to the PC board, via the quick.connect terminals. Note also the
U-shaped heatsink on the back ofthe board.

usedtoscrewdownthebatteryclamp slide the clamp bracket down over
bracket - see photos. it. Complete the job by fastening the

You should now be able to place clamp bracket to the bottom of the
the battery on its side in the case and case bottom using three 1Omm-long
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self-tapping screws.
The next step is to fitthe cable gland

into the 12,5mm round hole in the rear
panel. That done, cutthe alligator clips
offthe ends of the SLA charger's output
leads, then pass the leads through the
gland and into the case. They can then
be fltted with the female quick-con-
nect spade connectors and fitted to

the Charger+ and Charger- lugs on
the rear of the PC board
- see Fig,3, Take care
with the polarity of the

leads here.
As previously men-

tioned, the SLA battery
' is connected to the PC

board via short lengths
of heavy-duty cable, fitted

with female quick-connect- spade connectors at each end.
Complete the wiring by fitting

these, again making sure thatthe con-
nections are correct,

Note that if you reverse the battery
connections, there may be quite a
lot of damage done and a significant
amount of smoke released! You have
been warned.

Checking it out
First, lightly tack solder a couple of

temporary leads to one pair of output
pads on the back of the board (ie, one
to a positive output terminal and the
other to a negative output terminal).
Connect the other ends of these leads
to your multimeter and set the meter
to the 20V range.

Now plug the SLA charger's mains
lead into power outlet and switch on.
This should cause the Lighting Con-
troller's green "Power" LED (LED1J
to light, indicating that the charger is
supplying power to the circuit ard to
the SLA battery,

If the SLA battery has very little
charge in it at this stage, this will be
indicated by the charger's red LED
glowing. In that case, leave things for
a while until the battery charges, with
its terminal voltage up to at least 12.5V.
This will be indicated by the red LED
on the charger going out and the green
"trickle" LED turning on instead,

Now make sure that switch 51 is in
the "Lights On" (down) position, then
switchthe charger off atthe mains out-
let. Within no more than a second or
two, LEDI on the Lighting Controller
should go out and LED2 should light
instead, This indicates that Mosfet
Q4 has turned on and that 12V power

be mounted nice and firmly with the supplied 2.5mm
screws!

Order of construction
A sensible order of construction is to drill and modify

the chassis as required, solder in the tagstrips and valve
sockets (as these handle the point-to-point wiring) and
then start with the electronics,

As mentioned earlier, the chassis for the radio is actually
a "Willow" brandtinplate caketin, presently available from
Big W for $2.60, Start by cutting the holes for the three
valves in the positions shown in the photographs. You'Il
need a 2Ommhole saw forthis butyou don'tneedto spend
a lot of money as you're only cutting into tinplate. Even
cheapie hole saws from a bargain shop should be fine.

The actual positions of the valves are not critical; just
remember to leave room for the capacitor mounting bracket
(you'Il get a good idea from the photographs). The layout is
designed to keep the audio output valve as far away from
the mixer as possible in the interests of RF stability.

You could drill six extra holes and use 3mm nuts and
bolts to attach the valve sockets but you'll find it quite
easy to simply solder them in. The same applies to the
tag strips.

A good place to start actual electronic construction is
the power suppÌy section, since without that, nothing else
will work. Using the labelied photograph as a guide, solder
the four capacitors and four diodes onto the tagstrip. You
should find the cake tin is easy to solder to.

Whether you solder this tagstrip in first or solder the
components to the tagstrip then solder it in is up to you
-both have their advantages. Just remember that the outer
two positions of the tagstrip go to earth so don't solder
components to these!

Be careful with polarities - all of these components are
polarised. The diodes are easy because they are all cathode
to anode, with the anode of D1 soldering to earth (the cake
tin). When soldering the electrolytic capacitors in, make
sure their leads don't short to anything.

Testing the supply
Before soldering in the 10W heater resistors, (carefully!)

check your power supply by temporarily connecting the
24V AC. Make sure that you have about 130V or so across
C22 and 50V or so across C20, (As we mentioned, these
voltages will drop to those shown on the circuit when
current is being dravrn). If OK, install the tagstrip holding
R15 and solder it and R14 in place - but remember that

the unloaded electros will take some time to discharge - a
1kO 1W resistor on a pair of alligator clips makes a useful
discharger.

Check the heater line
It's a good idea to check the resistance of the valve heat-

ers before going any further - naturally, you'll need to
have completed the valve heater wiring to all three valves
before this check.

Make sure that you don't have either the power con-
nected or any valves plugged in. As you would expect,
the heater line (ie, between points A and D on the circuit)
should measure open-circuit. With just the 6BMB plugged
in you should measure about 50O and about 14O with aII
tlree valves plugged in. (lust as with a lamp filament, this
resistance will increase as the valves heat up).

Audio preamp and amplifier
Once you have the power supply finished, the next

Iogical step is to get the audio amplifier stage built and
working, The amplifier stage includes all capacitors from
C11-C18, resistors from R6-RL3, the wiring to the speaker
transformer (and obviously speaker) and the connections
to the power supply. As these components are spread
across the other three tagstrips it makes sense to solder
them in now

Construction of the amplifier stage is fairly straightfor-
ward but be carefuI where components cross over each
other that they don't short.

Modifuing the speaker transformer
It's becoming more ald more difficult (and expensive!)

Êapacitor Codes

tr t{0. Ualue FF Gode IEG Code EIA Code

tr 2 220nF 0.22¡t"F 22On 224
tr 1 56nF .056pF 56n 563
tr 1 47nF .047¡tF 47n 473
tr 1 10nF .01pF 10n 103

tr 1 6.8nF .0068pF 6nB 682
tr 1 4.7nF .0047¡tF 4n7 472
tr 3 3.3nF .0033pF 3n3 332
tr 1 680pF nla 680p 681

tr 1 100pF nla 100p 101

tr 2 12pF nla 12P 12

The PC boald mounts behind the front panel on six i\{3 x 15mm tapped
spacers. secured at the front using countersink hcad M3 screws, Note how
the charger''s leads ale secured to the re¿rr panel using a cable gland.

Resistor Golaur Codes

tr llo. Value 4-Band Code l1%) 5-Band Gode (1%)

tr 2 470ko- yellow purple yellow brown yellow purple black orange brown

tr 2 22OkO red red yellow brown red red black orange brown
tr 1 100kO brown black yellow brown brown black black orange brown

tr 3 47kA yellow purple orange brown yellow purple black red brown

tr 1 15kO brown green orange brown brown green black red brown
tr 1 10kO brown black orange brown brown black black red brown
tr 2 3,9kO orange white red brown orange white black brown brown

tr 1 470A yellow purple brown brown yellow purple black black brown

tr 1 330Ç) orange orange brown brown orange orange black black brown

siliconchip.com.au siliconchip.com.au JANUARY 20oB 67



No, the hose clamp
is not used in case
of a grid leak. And
it doesn't hold the
valve together!
The earthed hose
clamp is effectively
a magnetic shield to
reduce instability at
the low end of the
band. Don't knock
it: it works!

to buy speaker transformers. So the "speaker transformer"
is actually a DSE 240V to 30V mains transformer with tap-
pings at 7.5V 15V 22.5Y arrd 30V. I used the 7.5V section
with a 4l) speaker.

The transformer will work as it comes from the manufac-
turer but it can be made better by removing and re-stacking
the laminated iron core. The core consists of equal numbers
of "E" and "I" shaped pieces, interleaved so that half the
"I" sections are on one side and halfare on the other side.
This is flne for a power transformer because it minimises
magnetic flux leakage, giving the best effrciency. However,
the transformer has DC flowing through the primary and
this will magnetise the core, which can lead to distortion
if the co¡e saturates on peak plate current excursions,
It also tends to limit the high-flequency response of the
transformer.

Ifyou pull the core stack apart and rearrange the pieces so
that all the "E" sections are on one side and the "I" sections
are on the other, this wilÌ tend to prevent saturation. It will
make the transformer less efflcient at low frequencies but
this radio won't be reproducing much below L5oHz.

The transformer is easy to pull apart and reassemble. All
you have to do is pull the aluminium frame off with a pair
of pliers, put the stack in a vice and pull out one of the "E"
sections, also with pliers. Once you get the first one out,
the others will pull out much more easily, and after that it
will more or less fall apart.

When reassembled, mount the transformer on the top of
the chassis, soldering its feet to the chassis, You may need
to scrape away some of the passivation on the transformer
feet to get a clean surface to solder to, Connect its primary
leads to the top of Cta and to HT1.

Testing the amplifier
You can easily test the amplifier section using the audio

from the headphone socket of a portable CD or MP3 player.
Temporarily, wire the player output directly across the
volume control (outer terminals).

Connect your speaker to the transformer secondary (0V
and z.5V taps), plug in the 6BMB valve and apply power.
Naturally, you'll have to wait a little while for the valves
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to heat up but then you should hear music coming fiom
the speaker - and its level should be adjustable with the
volume pot.

The headphone output fiom a personal stereo should be
able to drive the speaker at a reasonable volume, depend-
ing on the particular player. Don't expect it sound like
your hifi system; 20% harmonic distortion in a domestic
mantel radio at full output was considered average, 5%
was high fldelity!

An alternative is the "blurt" test - a damp finger on
the pot wiper (say at mid-range) should get you a healthy
raspberry from the speaker! If you can't get any sound
from the audio stage refer to the troubleshooting section
later in this article,

Topside hardware
We'll leave the underside of the chassis briefly and look

at the hardware on the top side. You can see what we have
added to the cake tin in our photographs.

The metal L-shaped "legs" fltted to three corners of the
chassis are pieces of cheap pergola ironmongery and their
main purpose is simply to allow you to turn the chassis
upside down without breaking the valves! At the same
time, they make handy mounts for the volume control and
ferrite rod antenna.

They come pre-drilled and in this case I'd recommend
the use of small nuts and screws for mounting, as they are
quite thick and would be hard to solder without a really
large iron.

The front two (horizontal) L-shaped brackets screw
together to form a "U" shape. These hold the oscillator
coil, the tuning capacitor with its dial drum and the tun-
ing drive shaft.

The tuning drive shaft is actually a piece of g.5mm

Tasmanian Oak wooden dowell 10mm holes are drilled in
the front and rear brackets, the holes are smoothed down
with sandpaper, a bit of grease is applied, and the shaft
turns as smooth as silk! If wood sounds like an unlikely
material, remember that in days gone by, wooden wagons
used to go for hundreds of miles with wheels that turned
on "bearings" like this! A pair of small diameter rubber
hose clamps (from a g2 bag of 10 from a cheap shop!) keeps
the shaft fiom moving out of position.

The tuning capacitor mounting plate obviously mounts
between the two front chassis "legs". For a drive cord, I
used some "brickies' twine" which is a slightly stretchy
polyester string but I have also used dental floss quite
successftilly. (You can of course get some real dial cord
from Wagnersl)

Since the dial cord doesn't directly drive a station display
(with a pointer and so on), the stringing is not particularly
critical. More adventurous constructors could try their
hand at a traditional sÌide rule display, possibly running
the string across a couple of pulleys mounted on the front
legs. A suitable source ofsuch pulleys mightbe a discarded
venetian blind assembly.

Hose clamps
We've mentioned the hose clamps on the dial drive

assembly - but what's that hose clamp doing around V1
(the IF amplifier valve)?

Ideally, this valve should have a socket that incorporates
a shielding can to reduce the possibility of instability at

will not be able to access any of the
on-board components if something
is wrong.

The board/panel assembly can be
slipped into the lower half of the case

- see photo. That done, you can then
turn your attention to making up the
mounting clamp bracket for the SLA
battery. This is fashioned from the
piece of sheet aluminium provided
- see Fig.4.

Note that three 4mm diameter holes
need to be drilled in the bracket for
the mounting screws; it's easier to
drill these holes before you bend it
into shape.

Fitting the battery
Before fitting the battery into the

case, you'll need to cut away some of
the short spacing pillars moulded into
the base, so the battery will rest on
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DOUBLE
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ómm LONG CSK
HEAD M3 SCREW

Fig.3: the leads frgm the battery and the charger are connected to the spade
lugs on the back of the PC board using female quick-connect terminals. Note
also how switch 5L is secured.

the bottom (this is necessary in order the centre, directly below where the
to provide clearance for the case top), battery sits. Make sure you don't cut
The pillars to be cut away are those in away those at either end, which are

This is the view inside the completed Emergency 12V Lighting Controller. The battery in tlre prototype was
securrd using *n aluminiurn elámp but kit versions will come wilh large cable ties to secure the battery.
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Farüs Lflst

1 vented instrument case, 260
x 190 x 80mm (Jaycar HB-
5e10)

1 PC board, code EC8274,204
x 64mm

2 19 x 19mm U-shaped TO-220
heatsinks

1TO-220 thermalwasher
1 SPDT minitoggle switch (S1)
1 8-pin lC socket
2 single-ended quick-connect

spade lugs
1 double-ended quick-connect

spade lug
6 female quick-connect spade

connectors
6 M3 x 15mm tapped spacers
6 M3 x 6mm countersink head

machine screws
10 M3 x 6mm pan-head machine

screws
4 M3 nuts and star lockwashers
3 binding posts/banana jack .

terminals, red
3 binding posts/banana jack

terminals, black
1 12V 7.2Ah SLA battery (Jaycar

sB-2486)
1 295 x 75mm piece of 189

(1.3mm) aluminium sheet
3 1Omm long self-tapping

screws, 49 or 59
1 cable gland, 3-6.5mm cable size

Semiconductors
1 555 timer lC (lC1)

3 PN100 NPN transistors (Q1,
02, 03)

1 STP16NF06 N-channel
60V/164 Mosfet (Q4)

1 1 N47414 1 1V 1W zener diode
(zD1)

1 5mm green LED (LED1)
1 5mm red LED (LED2)
1 1N5822 40V/34 SchottÇ

diode (D1)
1 1N4148 diode (D2)

Capacitors
1 2.2¡tF tantalum
1 10nF metallised polyester

Resistors (0.25W f %)
610ko 1 1.2kA
1 3.9kO 1 100C¿

1 1.5kO

Where To Buy Kits
This project was developed by

Jaycar Electronics and they hold
the copyright on the design and on
the PC board. Complete kits will be
available from Jaycar Electronics
stores and resellers (Cat. KC-
5456) shortly after publication.

ln addition, Jaycar can supply
the Powertech M8-3526 automatic
SLA charger, along with whatever
12V lighting fixtures you need;
eg, the 5T-3016 and 5T-3006
fluorescent lamps (both rated at
16W).

connections. These aII flt on the rear
(copper) side of the board and are
fastened in place using M3 x 6mm
machine screws, star lockwashers and
nuts, These must be tightened quite
firmly to ensure a reliable connection
(youwiII need a Posidrive screwdriver
and a small shifting spanner to hold
the nutJ,

Note that the two single spade
lugs are fitted in tle upper positions
(Charger+ and Battery+), while the
double spade lug is fitted in the lower
(Charger-i B attery-) p osition,

Once all three spade lugs have been
fitted, you can fit the socket for IC1
(with its notch end towards the left),
followed by mini toggle switch S1,
The switch mounts vertically, with its
connection lugs passing down tluough
matching holes in the board and sol-
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dered to the pads underneath.
The resistors can go in next, fol-

lowed by the capacitors, diodes D1-D3
and transistors Q1-Q3. Take care to
fit the diodes, transistors and 2.2¡tF
ta¡rtalum capacitor with the correct
orientation.

Mounting the Mosfet
Mosfet Q4 is next on the list but first

its leads must be bent down through
90o at a point 7mm from its body.
That done, it can be fastened to the PC
board along with its thermal washer
and two heatsinks. Secure it using al
M3 x 6mm machine screw flatwasher
and nut,

,{s shown in Fig.2, the thermal
washer goes between Q4's tab and the
heatsink on the top of the board. The
second heatsink mounts on the back

of the PC board fsee photo). Make sure
that the latter does not short against
any of Q4's pads when the assembly
is tightened dor,rm.

Now complete the board assembly
by installing the two Smm LEDs. These
mount vertically, with their longer
anode leads towards the top of the
board. They should both be fitted with
L2rrrrn lead lengths, so that they will
later just protrude through matching
holes in the front panel when the board
is mounted in the case,

A 12mm-wide cardboard strip can
be used as a spacer when it comes to
mounting each LED. lust position it
with its bottom edge against the board
and push the LED down onto the top
edge, with the leads straddling either
side ofthe cardboard spacer.

Once the LEDs are in place, fit the six
M3 tapped spacers to the fiont of the
board and secure them using six M3 x
6mm pal head machine screws.

Final assembly
The board assembly is now complete

so the next step is to fit the six bind-
ing post terminals into their matching
holes in the front panel. The three
red positive terminals mount in the
upper holes, while the black negative
terminals mount in the lower holes,
Be sure to tighten up their mounting
nuts firmly, so that they don't work
Ioose later.

That done, removethe upper mount-
ing nut fr om mirri toggle switch 51, then
offer up the PC board assembly behind
the front panel, with the threaded fer-
rule of 51 arrd the two LEDs passing
through their corresponding holes. At
the same time, the solder terminals on
the binding post sockets should pass
through their corresponding holes in
the PC board,

Once everything is correct, fasten
the assembly together using six M3
x 6mm countersink-head screws.
Tighten these screws down firmly,
then reflt the outer mounting nut
to the front of 51, screwing it down
just frrmly enough to prevent it from
coming loose. A small spanner should
then be used to wind the rear nut (and
washers) up the ferrule to the rear of
the panel, to prevent the panel from
bowing down when the front nut is
tightened.

Do not solder the terminals of the
binding posts yet. That step comes
later, after the unit has been tested.
If you do solder these terminals, you

the low end of the broadcast ba¡rd. However, I found a
makeshift shield made fiom a piece of aluminium foil and
held on with an earthed hose lamp worked fine! And then
I found just the earthed hose clamp was enough!

When you tighten this clamp, don't overdo it, You don't
want to let the air into V1 [or let the smoke out when you
turn it on!1.

The coils
The IF, aerial and oscillator coils will require some care

with their mounting, as they are quite small and ftagile. If
you are experienced with metalwork, you could drill a set
of small holes in the tinplate chassis and mount the coils
more or less in the traditional manner but this will require
accurate drilling and great care with the soldering.

Another approach is to make 10mm holes with a wood
drill, carefully fiIe them out so that the coil pins don't
touch the chassis, and then solder the metal cars to the
chassis via their mounting lugs. The problem with this
approach is that as you unscrew the ferrite cores, there
is a tendency for them to push the coil assembly out
through the bottom of the can, You can prevent this by
directly soldering the coils' earth connection pins to the
chassis but this will make the coils diffrcult to remove if
that becomes necessary.

When soldering wires to the pins, only use flexible
hookup wire (from rainbow cable or the like), The coils
are wound with very thin enamelled wire, with no slack
where it attaches to the pins, and any tension on solid-
core wire will tend to twist the coil pins and break the
connection.

]ust in case you hadn't worked it out from the photos,
the aerial coil and IF transformers mount under the chas-
sis, while the oscillator coil mounts on a bracket close to
the tuning capacitor on top ofthe chassis.

Therest..,
Once you have the audio working, you can tackle the

tuner, IF and detector stages. Capacitors C1-C10, resistors
R1-R5, two valves (V1&V2) and all the IF transformers and
coils make up this section.

There are no tricks to this - you just wire it as per the
photographs and it should work straight off, at least after
a fashion,

I've made four versions of this circuit now and provided
everything is correctly wired, the chalces are that, with a
reasonable antenna, you'll pick up stations straight off, If
the radio sounds completely "dead" even with the volume
turned right up, you most likely have a wiring fault. Once
again, refer to the troubleshooting section.

However assuming that you have everything wired up
correctly ald are receiving stations of some sort, the next
step is alignment of all the tuned circuits,

Alignment - it's not too daunting
The best way to align any AM radio receiver is with a

455kHz oscillator, modulated at about  OOHz.If you don't
have one, check out the Minispot Modulated Oscillator in
this month's SucoN CHIp - see page 72.

Connect the oscillator's output to pin 2 (pentodé grid)
of V1. With any luck (and if you haven't fiddled with the
cores of the IF transformers), you should hea¡ some sort of
400H2 tone from the speaker. Using a proper core-adjusting

siliconchip.com.au

Audio Troubleshooting
lf you can't get any sound form the audio stage, the

time-honoured checklist is as follows:
. ls the valve heater glowing?
. Does the glass envelope feel hot? (Not just warm).
o Pull the valve out while it is still running. Do you hear
a loud click or thump from the speaker? lf not, check
the speaker and the speaker wiring.

lf all the above check out, you'll have to start compar-
ing the voltages on the valve pins with those marked on
the circuit. The most likely cause of problems is simply
incorrect wiring or poor soldering.

You should measure around 6V on pin 2 (cathode)
of the 68M8, indicating a plate current of about 18m4.
lf the plate and screen voltages are significantly higher
than 100V and there is no cathode voltage, it means that
the valve is not drawing current and may be faulty.

lf all that checks out, try touching the grid (pin 3) with
your finger (or with the shaft of a metal screwdriver held
in your fingers). lf the pentode is working properly, you
should hear a S0Hzbuzz from the speaker. lf you do,
the pentode amplifier is working but there's something
wrong with the triode preamp.

Check and double check your wiring and compo-
nents.

TuneillF Troubleshooting
Assuming you have the audio section working, if you

can't find anything obvious, you'll need to check some
voltages.

First check the screen and anode pins (3 & 6) of the
6BL8s.You should measure about 90-100V.

lf that seems in order, check pin 1 of V1b which is
the oscillator triode anode. lt should measure around
60V. lf the voltage is too low, check pin 9, the oscillator
grid. lf the oscillator is working, you should measure a
negative voltage somewhere between 12-18V.

lf not, the most likely cause is either incorrect wiring,
poor soldering . . .or an open-circuit oscillator coil, pos-
sibly damaged during the construction process.

tool (or a sharpened knitting needle, NOT a metal-bladed
screwdriverJ, adjust the cores for maximum volume fiom
the speaker. [As the volume increases, turn down the out-
put level of the test box, not the volume of the radio).

More critical adjustment requires measuring the AGC
voltage across C4, preferably using a digital multimeter or
any other meter with a sufflciently high input impedance.
You can just do it by ear if you keep the input signal level
right down. You'll find there is some interaction between
the adjustments, so you may need to go ovèr them a couple
of times to get it exactly right.

Ifyou don't have an accurate source of4sskHz but you
have access to a basic digital fiequency counter (even one
built to a multimeter), you can still accurately align the
IF by a more roundabout route. First, you need to frnd
out the frequency of one of your local radio stations, The
announcer or station jingle usually tells you what their
frequency is quite often, òr ifyou have access to any sort
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Here's a close-up view of that "unique" dial drive assembly we talked about earlier - a length of dowel held in place by
a couple of hose clamps, You can also see the two "L" brackets that combine to form the U-shaped mounting bracket.

of radio rn'ith a digital tuner you can identiflr it that r,r¡ay.

In this example, r,r'e'll use Sydney station 2SM, on a fre-
quency of tz0gkHz. If vou're in another location, choose a

reasonabll, strong station tornrards the top of the band.
What 1rs¡ har¡e to do is monitor the frequency of your

radio's local oscillator at the jr.rnction of the oscillator coil
and C3 and adjust the radio's tuning until you get a readì.ng
of the chosen station's canier frequency plus 45SkHz, In
the case of 2SM it u'ill be 1269 + 455 = 1,724kH2.

It's then simpll, a matter of adjusti¡g ihe IF cores for
maximum output of 2SM's signal. [Caution: it is entirellr
possible to mistune all the IF coils to some frequencv othel
than 45SkHz and so pick up some other station, so just be
sure you are listening to 2SM or r,rrhater¡er!)

If you don't harre access to an\/ sort of test equipment,
yoLt can simpll, tune the ladio to an)/ station yor-i can find
and sirnpll, peak up the IF coiÌs for maximum volume.
While ihis will still u,ork, you naJ/ not get coverage over
both ends of the broadcast band (more about this later).

Adjusting the oscillator circuit
Once the IF ls aligned, you then need to acljust the

oscillator circuit so that the ladio co\/ers the entire AM
band and acljust the aerial tuning to match. Here is nrhere
some compromise ma1, be needed. If 1,o¡ ti-O1J/ \ rant a

standard radio that covers from 53OkHz lo 1.6O2kHz,Ihe
aerial and oscillator alignment r,r,ill be quite straightforr,r,ard
and r,vill plesent no surprises to anlro¡s experienced r,rrith
vintage radios.

Hower¡er, in Austlalia, the AM band has been extended
up to 1.7MHz, mostl¡r fol special interest stations (mostl1,
ethnic broadcasts entilely in foleign languages). It is just
possible to get this radio to tune up lo 1,7MHz but onll'
at the expense of the "bottom" end of the band. Hor¡,errer,
not er,ervbody needs to tune right don,n to the bottom of
the AM band and for those r,rrho do, chances are thelr ma1,
not need the extra coverage at the high end.
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In comrlercial receivers, the alignment procedure r,vas

generalll, based around getting the receiver tuning to line
up lnrith the frequency or station markers printed on the
dial scale. Hor,r,er¡er, since r,r,e are going to make our o\,vn
scale, in this case it's simply a matter of getting it to tune
orrer the desired frequency range,

If 1,o11 ¡"u. access to a rnodulated signal generator', the
procedure is quite easy. (We'll just describe the standard
tuning range here to start rvith). You start by setting the
signal generatol to L6O2kHz and r.r,ith the tuning capacitor
turned fulÌJ¡ clockr,r¡ise, you adjust the oscillator trimmer
capacitor until ye¡ clearly hear the L6}2kiHz signal. You
then adjust the aerial tlimmer capacitor to give maximum
sensitir¡ity at that frequencv, measuring the AGC as l/ou
did for the IF alignment,

Next, turn the tuning capacitor fully anti-clockrvise, reset
the signal generatol to 53OkHz and adjust the oscillator
colL's ferr-ite cole until Jrou clearl), hear the 53OkHz signal.
That done, adjust the position of the antenna coil on the
ferlite rod fol maximum sensiti'r¡itJ,, If 1ro¡ ¡e1a, turn tÌre
tuning capacitor fully anti-clockr,t'ise again, yç¡'ll find that
your prerrious acljustments r,vill non, be slightÌi, off and so

sorne readjustment will be needed. Old repair manuals
used to state that Jron need to repeat these adjustments
serreral times but tr,rrice should be good enough.

If you don't harre access to a signal generator but har¡e
a frequency counter, vou can measllre the local oscillator
frequencl, instead. To receirring 16}2klHz, Jrou need a local
osciÌlator frequency of z.oszMHz and to receit¡e 53OkHz,
an oscillator frequency of 9B5kHz. This u'ill get the tun-
ing range right but to adjust the aerial tlimmer and aerial
coil, you'll need to find two stations as close as possible
to 1602kHz and 530kHz. If you do this at night r,r,ith a

leasonable aerial connected,11611 shouLd have no trouble
finding suitable stations, and setting the aerial tuning is
easiel r,irith r,rreaker stations anj/way.

If you n,ant your radio to tune up to 1.7MHz, )/ou will

board are macÌe via short lengths of
hearr]r-duty cable, fltted r,r'ith female
quick-connect spade connectors at
each end.

The six 12V output terminals (bind-
ing posts) fol the emergency lights (or

siliconchip.com.au

some other load) are actualllr initially
monnted on the front panel of the case
rather than the PC board. Their termi-
nals are then later soldered directly to
the PC board copper when the other-
n,ise completed PC board assembly

is attached to the panel via six M3 x
15mm tapped spacers.

Fig.2 shows the parts layout on the
PC board, The first step in the assem-
bly is to fit the three male spade lug
connectors for the charger and battery
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Q1's collector is now pulted high
(ie, to the battery voltage) via a 1OkO
resistor, thus removing the reset signal
from IC1. At the same time, the 2.2¡t"F
capacitor on the reset line pulls the
base of transistor Q2 high. Q2 thus
turns on and pulls pin 3 (the "lower
threshold" comparator input) of IC1
low,

The 2.2¡t"F capacitor now charges
via a 10kQ resistor and as it does so,
its charging current (and hence Q2's
base current) reduces exponentially.
After a very short time, the transistor
comes out of saturation and its collec-
tor voltage begins to rise.

As soon as this voltage reaches the
lower threshold level of IC1 (around
4V), the internal flipflop is triggered
"on", This switches IC1's pin 3 out-
put high (ie, to nearly +1.2Y), in turn
switching on Q4 and turning on the
emergency lights and LED2. A 1.2kO
resistor limits the current through
LEDZ,

In summary then, when the mains
power fails, ICl quickly switches its

pin 3 output high and Q+ and the
emergency lights turn on.

If necessary, the lights canbe turned
off manually or prevented from turn-
ing on automatically at all, using over-
ride switch 51. When this is closed,
IC1's pin 4 reset input is pulled low
permanently, regardless as to whether
transistor Q1 is conducting or not, As
a result IC1 is kept in the reset state
and so Q4 and the emergency lights
remain off.

Preventing over-discharge
Zener diode ZDL and transistor

Q3 form a simple protection circuit
which prevents the SLA battery from
being over-discharged during a pro-
longedblackout. SLA batteries are not
designed for really deep discharging
and ifthat did occur, the battery could
suffer permanent damage.

The way this circuit works is very
simple, While ever the battery volt-
age remains above about 11.6V zener
diode ZD1 conducts and so current
flows through its 3.9kQ series resistor

and the base-emitter junction of tran-
sistor Q3. As a result Q3, turns on and
pulls pin 6 (the upper threshold input
of IC1) to less than 0,5V, This input is
therefore kept inactive.

However, if the SLA battery voltage
drops just below 11.6V there is no
longer sufflcient current through ZD1
to keep Q3 turned on. As a result, Q3
turns off and its collector voltage rises
to the battery voltage, taking pin 6 of
IC1 with it.

As soon pin 6 reaches its upper
threshold level of about BV (1,2V x 21 3),
IC1's internal flipflop resets and pin
3 switches low. This turns off Q4 and
the emergency lights to prevent any
further discharging of the battery.

IC1 is now kept in the reset state
until the battery voltage rises above
11.6V again, which will normally
only happen when the mains power is
restored. Of course, once this occurs,

Q1 will turn on again and hold IC1 in
the reset state, thereby preventing Q4
and the lights from turning on until the
mains fails on another occasion,

Construction
Apart from the SLA battery, all of the

parts for the Emergency 12Y Lighting
Controller are installed on a single
PC board coded ECB274 ard measur-
in:g2O4 x 64mm. This board has been
designed to mount vertically behind
the front panel of a vented plastic in-
shument case measuring 260 x 190 x
BOmm (Jaycar Cat.HB-5910).

This case size was chosen so that the
SLAbattery could also be fitted inside,
to protect it from damage. As shown
in the photos, the battery is fltted on
its side at the rear of the case and is
held down by a clamp bracket made
from sheet aluminium.

The output cable lrom the external
SLA charger is brought into the case
at rear left, via a cable gland. The indi-
vidual leads then connect to the rear of
the PC board via quick-connect spade
connectors. Similarly, the connections
between the SLA battery and the PC

probably need to adjust the oscillator trimmer to its mini-
mum position and also screw the core of the oscillator coil
out slightly to get coverage ofthose ftequencies. The only
problem with that is that you will probably find the radio
will no longer tune right down to 530kHz, although this
will depend on the actual tuning capacitor used. You may
also flnd that the aerial trimmer still has too much capaci-
tance even at its minimum position and you may have to
compromise with the position of the aerial coil.

The dial drive, pointer and scale
The reduction drive assembly is unconventional in

construction but works extremely well. I used a plastic
trolley wheel fiom Bunnings, with the rubber tyre pulled
off. This was and attached it to the tuning knob that comes
with the faycar tuning capacitor. The actual tuning dial
was made fiom a discarded recordable CD (or DVD)!

The dial pointer was made from a large diameter plastic
cable gland, simply pushed through a hole cut in the front
of the cabinet. The dial cursor is simply a sewing needle
pushed through the slots in the gland.

The assembly of the dial scale is as follows: first, care-
fully ream out the centre hole of the CD so that it just fits
snugly on the axle part of the trolley wheel. It has to be
tight enough that it won't move by itself but not so tight
that you can't easily adjust its position with respect to
the dial pointer.

Wrap sufficient insulation tape around the centre boss
of the tuning knob that comes with the tuning c3pacitor,
so that it fits snugly in the axle hole of the trolley wheel,
and push it in onto the same side that the CD will be
mounted on.

Drill or otherwise cut a hole in a scrap piece of wood so
that the trolley wheel can lie down flat on it, Draw a line
through the centre of the tuning knob and drill two 3mm
holes on the line, on opposite sides of the hole. The drill
holes need to go through the knob and the trolley wheel,
and you need to drill them as straight as you can. If at all
possible, use a drill press. (The '$79.95 ones you often see
in hardware stores are more than adequate for the job and
are well worth considering - you'll wonder how you got
by for so long without one!)

Once the holes are drilled, puÌl the tuning knob out,
remove the tape and using two 25mm M3 screws, attach
it to the opposite side of the trolley wheel. After that, you
simply mount the original knob onto the tuning capacitor
as the manufacturer intended, with the supplied screw.

After the radio has been constructed and aÌigned, the
dial-scale markings are made by first fltting the CD to the
trolley wheel boss and then mounting the chassis in its
correct position in the cabinet. You then have to identify
all the stations and write their positions on the CD with a

fine-tipped CD marker or similar, using the sewing needle
cursor to rule guide lines. Ifyou have a frequency counter,
and know the station frequencies, the easiest way to do this
is to set the local oscillator frequency to the station canier
frequency plus 455kHz and mark the dial accordingly.

You could just make a "generic" frequency dial similar to
those found on commercial radios today but most vintage
radios have the actual station markings (which may not be
temibly accurate anymore!). Of course, there's nothing to
stop you fiom providing bothl

Once you've got all the stations marked, remove the CD
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from the assembly and scan it into a photo editing program
such as Photoshop. The actual procedure fiom here will
vary with the particular software ¡zou have but basically
you create a new layer on top of the scanned image (usually
refe¡red to as the "background") and overwrite your hand-
written station markings with whatever font you think ìooks
authenticl More advanced packages allow you to distort the
shape oftext so you can produce even fancier results.

Some packages such as Corel Photo-Paint allow you to
copy and paste WordArt objects from Microsoft Word into
a drawing and it's a very quick and easy way to import
fancy lettering. Once you have the station markings done,
you will then need to erase your handwritten ones fiom
the background layer (Ieave the image of the CD itself as

a guide to lining up the label), add whatever background
colour you want, and print it out.

(Leaving aside I'okes about blonde typists and whiteout
on the screen, if you have an LCD computer monitor, a

very useful technique is to cover the screen with a piece
of GIad Wrap and rule your guide lines on to that with a

fine-tipped felt pen!)
If you don't have a fancy drawing package tlat can do

the necessary text rotation, you can always print the station
call signs out on paper, and physically cut and paste the
dial in the time-honoured fashion! More recent versions of
Microsoft Word give you various "WordArt" options that
allow you to print vertically, Then you can simply paste
the printed call signs over yoru handwritten ones on your
CD, scan that into the Paint program that comes with all
copies of Windows, and do any touching-up necessary
with that.

I originally tried printing the dial scale onto a stick-on
CD label (these are A4-sized sheets of adhesive label paper
with two CD stickers per sheet) but I found it diffrcult to get
the positioning right and you only get one go at it! Since
we're not worried about contaminating the CD surface, it's
much easier to print out the label on ordinary photo-quality
paper, cut it out with scissors and stick it on with spray-
on adhesive, which will allow you to slide it into position
before the glue sets. (You don't normally see the inner or
outer edges ofthe label, so it doesn't have to be all that neat
a cutting job), If you have one of the new printers that can
print directly onto CDs or DVDs, well of course that wilÌ
be even better!

If you want to have a back-lit display, you'll need to glue
the paper onto a transparent CD-sized disc, Many "spindle"
blank CD and DVD packages have a transparent plastic
packing piece that is perfect for the job, Another possibil-
ity is cutting one out of one of the cheap round polythene
"clamshell" CD cases. I tried soaking a white labeÌ CD in
paint thinner but the whole thing started to dissolve! st

The PowerteehT2Y 1A SLI\ battery cháiger (faycar
MB-3526) is ideal for use with the Lighting Controller.

Ræffir@dbüGodæ
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No. Value 4-Band Gode (1%) 5-Band Gode (1%)

6 10kO brown black orange brown brown black black red brown
1 3.9kO orange white red brown orange white black brown brown
1 1.skO brown green red brown brown green black brown brown
1 1.2kO brown red red brown brown red black brown brown
1 1000 brown black brown brown brown black black black brown

It's unlikely that there will be a kit made up for this project.

However, most electronic components are quite comm0n and

should be easy t0 obta¡n from normal pafts retailers (eg, Dick

Smith Electronics, Jaycar Electronics and Altronics). Refer-

ences are given in the text for some- of the more obscure bits,

especially the "hardware" items.

The valves (and many other parts) are available from Wagner

Electronics in Sydney; (02) 9798 9233 or www.wagner.nel.au
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nominal capacity (in this case 7,24h,
so Cl2O = 360m,{).

When you discharge the battery at a
higher rate than this, its effective ca-
pacity drops somewhat. For example,
if you reduce the discharge time to
10 hours, its effective capacity drops
to 6,7,A.h. If you want to discharge it
in five hours, the effective capacity

drops to 5,95.{h. And if you want to
discharge it in just one hou¡, its effec-
tive capacity drops to 4.04h.

So if you want to run say three of
the 5T-3016 1.2V l16W fluoro frttings,
which each draw around 1.354, this
will result in a total cuuent of 3 x
1.354 = 4.054. The battery will be
ab'Ie to rurr these for 4.O14.o5, or just
a whisker under one hour.

Similarly, you could run, say, four
t2Vl1.1W fluoro frttings which each
draw about 0.94 (giving atotal current
of 4 x o.g = 3.6,4.) for a little ove an
hour (4,0/3.6 = 1.11).

In either case, if you just run one
lamp, it wiII probably run for a few
hours,

A manual over-ride switch is in-
cluded so thatyou canturnoffthe 12V
lights manually if they're not needed

- for example, if there's a blackout
during the day.

How it works
Refer now to Fig.1 for the circuit

details. As you can see, there's not a
Iot to it.

At its heart is The 1.2Y/7,24h SLA
battery, which is maintained at fulI
charge by the external automatic
charger when mains power is present,
The charging current flows through D1
and directly into the battery. Note that
D1 is a 1N5822 Schottky diode, which

has a low forward voltage drop (typi-
cally 390mV for a charging current of
1A), so it doesn't significantly effect
the charger's operation.

The DC input voltage from the
charger is also applied to LED1 via
a series 1.5kÇ) resistor, with the LED
current also flowing through the base-
emitter junction of transistor Q1-, As a
result LED1 turns on whenever mains
power is present and Q1, is forward
biased as well. This causes Q1 to turn
on and pull its collector voltage down
to a low level (around 4oomv).

The collector of Q1 is connected to
the reset input (pin 4) of IC1, a 555
timer IC used here as a dual compata-
tor and flipflop. So while ever mains
power is present and Qr is on, IC1
is held in its reset state with its pin
3 output switched low As a result,
the gate of Q+, an N-cha¡rnel power
Mosfet, is also held low al.so a¡rd so

Q4 remains off.
Basically, Q4 fulctions as the switch

for the 12V emergency lights, When Qa
is off, the lights are off as well,

Now consider what happens when
the mains power faiis. When this
happens, there is no charging volt-
age ftom the SLA charger and so D1
becomes reverse biased. As a result,
LED1 turns off and there is no longer
any base current for Q1 which turns
off as well.

@2æ8

Fig,l: the circuit consists of a multivibrator (transistors Q1 & Q2) running at
SOOHz and this modulates a 455kHz oscillator based on transistor Q3 and a
ceramic resonator.
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TTTHIS PROIECT GENERATES a¡ am-
I ptituae Áodulated 455kHz RF sig-

nal. It can be used to accurately align
the intermediate frequency stages of
heterodyne AM receivers,

If you are going to build the Aussie
3-Valve Radio described in this issue
or if you are involved in restoring
vintage radios, you will want this
Minispot 45 SkHz modulated oscillator
to accurately align the IF stages. For
those readers with long memories, it
is very similar to the Minispot circuit
published in the February 1981 issue
of "Electronics Australia" magazine.

The objectives of IF alignment are to
ensure that all tuned circuits in the IF
stages are tuned to the same frequency
a¡rd that this fiequency is the correct
Irequency, usually 45 SkHz,

If various parts of the IF stages
are tuned to different fiequencies,
the sensitivity of the receiver will
be poor, It may also be plagued with
unwanted audible whistles app earing
in the audio output. Therefore, cor-
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The Minispot produces a 455kHz carrier waveform which is
amplitude-modulated with a 500H2 tone. You can use it to align
the intermediate frequency (IF) stages of any AM broadcast or
shortwave radio.
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Fig.l: the circuit uses transistors Q1 & Q2 and 555 timer ICL to detect when the mains fails. Whcn it does,-pin 3 of IC1
svÁtches high and Q4 turns on and connects an SLA battery to the emergency lights. Zener diode ZD1 and transistor
Q3 trigger ICr and turn the lights offagain to prevent over-discharge ifthe battery voltage drops below 11.6V.
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lead-acid (SLA) battery is discharged
to the safe minimum level,

Basically, the project is designed to
be used in conjunction with a small
L2V / 1.A automatic SLA battery charg-
et, such as the Powertech MB-3526
unit sold bylaycar stores and dealers.
This unit normally keeps the internal
SLA battery at full charge and we use
this project to monitor the charging
voltage so that it cal determine when
there is a mains failure.

That's how it knows when to switch
on your 12V emergency lights.

Running time
The 12V SLA battery specified has

a rated capacity oT Z.z1'}:' (ampere-
hours), which should be enough to
power typical domestic 12V emer-
gency lights for the duration ofall but
the most prolonged mains failures.
For example, it wiII power a couple
of 1.2Y11.6W (twin BW tubes) fluoro
fittings like the laycar 5T-3016 for
around two hours or for a little over
one hour if you hook up a 12V11\W
single fluoro as well.

How can you work out the time it
wiII run a certain combination of 'J.2Y

emergency lights? As a rough guide,
you need to work out how much cur-
rent each light fitting draws, then add
up the total current, Then if you divide
the battery capacity by this total cur-
rent, the Ernswer will be the approxi-
mate running time in hours.

The reason why this gives only a
rough guide to running time is that the
nominal capacity of a battery is based
on it being discharged óver a 2O-hour
period-ie, at a discharge currentrate
of Cl2o, where "C" is the battery's

rect IF alignment is essential to good
performance,

There are various ways in which
IF alignment can be achieved. The
simplest is to align your receiver "by
ear", This involves tuning to a broad-
cast signal and adjusting the IF stages
ultil the maximum output from the
Ioudspeaker is obtained. However, this
method will almost certainly not give
the best results,

Not only is it likely to result in
having all stages aligned to the wrong
frequency but there is also a difficulty
in judging where the maximum output
is obtained.

The ideal method is to have an
RF signal generator set precisely to
455kHz and fed into the first IF stage
(ie, after the mixer). As the alignment
proceeds and the sensitivity improves,
the output from the signal generator
canbe progressively reduced, to avoid
activating the AGC (automatic gain
control) circuit of the radio (which
would otherwise act to reduce the
receiver's sensitivity).

Ah, you say, "I don't have an RF
signal generator", This is where this
455VJIz modulated oscillator comes
into play. It will do the same job but
costs only a few dollars.

Circuit description
The circuit of Fig.1 can be divided

into two parts. The flrst part consists
of a 2-transistor multivibrator (Q1 &
Q2) which generates a sçluare wave
at around 500H2. The second part is
a phase-shift oscillator (Qg) with a
455kHz ceramic resonator connected
between the collector and base of the
transistor. This would normally be
referred to as a Pierce oscillator.

We use the multivibrator to "modu-
late" the 455kHz oscillator by varying
its supplyvoltage, This is done simply
by connecting R7, the 22kQ collector
load resistor for Q3, to the voltage
divider resistors driven by Q2 (Ra &
R5). But wait: we are getting a long
way ahead of ourselves in describing
how the circuit works. Let's just back
up a bit and describe the operation
of Q1 &Q2, the astable (free-running)
multivibrator.

In essence, a multivibrator consists
of two transistors which alternately,
switch on and off. In fact, the way that
the transistors are biased ensures that
only one transistor can be on at any
time, The frequency of the alternate
switching is determined by resistors
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R2 & R3 and capacitors C1 & C2,
To describe the operation, suppose

Ql is initially onwhile Q2 is off. Since
Q1 is on, the collector end of C1 is near
ground [oV) and so is the collector
end of R1. Now C1 begins to charge
through resistor R2 to 0.6V eventually
turning on Q2.

When Q2 turns on, its collector
goes to 0V pulling C2 down with it,
causing the base of Q1 to be pulled
below ground. So QL turns off. Now
C2 is charged via R3 to 0.6V which
then turns off Qz and Ql- is turned
back on.

This process repeats continually
and the resulting output at either the
collector of Q1 or Q2 is a square wave
at a frequency dependent on the RC
time constant formed by C1 and RZ
or equivalently, C2 and R3.

The Irequency of the square wave
produced is given by the equation:
I = 7/(o.6es(R2C7 + RsC2))
(approx.) = 7/(2 x 0.693R2C7)

With the values used in this project
(R2 = R3 = 33kA and C1 = C2 = 47nF),
the expected frequency is approxi-
mately 465IJ2. This will vary slightly
according to the actual values of RZ,
R3, C1 and C2. klparticular, if R2*C1
and R3*C2 a-re not exactly equal, the

Fants L[st
1 PC board, code 06101081,

72mm x 32mm
1 9V battery
1 9V battery clip
1 cable tie
1 SPDT toggle switch (Altronics

s1 325)
1 300mm length of wire for

antenna
1 ZTB455 455kHz ceramic

resonator

Semiconductors.
3 8C548 NPN transistor (Q1-Q3)
1 1N4004 diode (D1)
1 3mm green LED (LED1)

Capacitors
1 220¡tF 16V electrolytic
2 47nF MKT polyester
2 68pF ceramic
1 27pF ceramic

Resistors (0.25W, 1%)
1 10MO 1 1.5kO
2 33kO 21kA
1 22kA 1 470A
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Multicore hos
been the
world leoder
for soldering
moteriols

Prime Electronics, their sole
distributor in Austrolio, corries
extensive stock of most
Multicore products in both
Tin/Leod ond Leod-Free,
This includes Solder Wire,
Solder Poste ond Gel & Liquid
Flux,

Prime Electronics is olso the
sole Austrolion distributor for
Loctile@ electronics products,

Contoct
Prime - Sydney (02) 9704 9000
Prime - Brisbone (O7) 32527466
or emoil us:

soles@pr¡me-eleclfon¡cs. com.ou

This easy-to-build project automatically turns
on the power for L2V emergency lights within a
second or two of a mains power failure. Build
it and you won't have to search for candles or
your torch in the event of a blackout.

wäï"m'lTTå#Try,äfl]ä:
or mains power failure? It's a familiar
story - if it's at night, you're left floun-
dering in the darkness, searching for
some candles or your torch. ,{nd if you
do find tlre torch, it's more than likely
that the batteries have gone flat.

This project means that you should
never have to search around in the
darkness during a blackout again.
As soon as the mains power fails, it
automatically turns on the power for
some 12V emergency lights within
a second or two. It then keeps them
operating until either.the mains power
is restored or its internal'1.2Y sealed
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CABLE ÎE SECURING BAMRY
SNAP IEAD TO BOARD

Fig.2: use this diagram
to assemble the Minispot
PC boa¡d. The ceramic
resonator is not polarised
and can go in either way
around.

Compare this frrlly assembled PC board with the above wiring diagram
when installing the parts. The antenna wire should be about 300mm long.

A 9V battery is used to power the
circuit via power switch 51. Diode
D1 protects the circuit against reverse
battery polarity,

Construction
The PC board for this project is

coded 06101081 and measures 72mm
x 31mm. The component overlay dia-
gram is shown in Fig.2 while the same-
size PC artwork can be downloaded
fiom our website.

Start construction by soldering in
the eight resistors. Make sure that the
correct values are used, either by refer-
ring to the colour code table or better
stiLl, measuring the resistors with a
multimeter before soldering them.
Diode D1 can then go in, making sure
that it is oriented correctly.

The capacitors are next on the list.
Only the 22Op.F electrolytic (C3) is
polarised, with its negative terminal
connecting to the ground plane. The
ceramic resonator can then be in-
stalled, followed by the three transis-
tors and the LED.

Make sure that the transistors go in
the right way around. The LED is sol-
dered in with its cathode (shorter lead)
connected to the ground plane.

Next, connect the battery clip, mak-
ing sure that the red wire connects
to the positive supply terminal and
the black lead connects to the ground
plane. Secure the leads of the battery
clip with a cable tie. Two holes have
been provided on the PC board to do
this. You may now solder the toggle
switch.

Finally, cut a length of insulated
wire about 300mm long. This forms
the altenna. Solder one end of the wire
to the antenna pad on the PC board.
That completes the construction of the
Minispot oscillator.

Testing and troubleshooting
Applying power and flicking the

toggle switch to the on position should
result in the LED Ìighting up, If it does

into a PICAXE circuit. The software
also includes a series of over 75 free
"electronics principles" tutorial files
which explain the operation of logic
gates, timers, op amps, etc.

VSM can also be customised to your
own preferred graphics. As can be seen
from Fig,6, a customised dark back-
ground helps highlight the current and
voLtage colour coding of the animated
wires when a simulation is run.

Netlist and Bill Of Materials
export

VSM can export a Bill of Materials
for the circuit schematic and can also
generate a netlist that can be imported
into a PC board layout application to

available, including popular freeware
PC board layout applications such as

Eagle,

Example VSM circuit
The model shown is of the AXE110

PICAXE-1BX datalogger, which was
described in SucoN CHIP between
lanuary and March 2004,

An animated LDR and DS1BB20
temperature sensor provide the inputs
to the system, while the data is saved
to an I2C EEPROM memory chip.

The AXE033 serial LCD module
shows the current temperature and
light readings, and the DS1307 real-
time-clock allows the datalogger to
take samples at specific time/date

stored data to be uploaded when the
datalogging session is complete,

Further details
A single user licence for PICAXE

VSM costs $,\U115.
Licences are delivered by email. To

buy online, or for further information
including a free demo version, please
visit the PICAXE VSM website at
www.picaxevsm.com sc

Fig.7: Bill of Materials exported from PICAXE VSM in
CSV format.

Fig.S: AXE110 Datalogger Circuit, simulating three advanced
prãtocols - RS232, 1-wire and IzC - in one design!

duty cycle will not be exactly 50%.
As noted above, the astable multi-

vibrator is used to power the 455kHz
oscillator via resistor R7. As we have
seen, the collectors of Q1 and Q2
continuallv switch high and low. R7
is fed from the voltage divider formed
by resistors R4 & R5 and since the

collector of Qz switches between
about +0,2V and +8.4V (nominal), the
junction of R4 & R5 will therefore be
switched between about +8.4V and
+5.5V (without allowing for the slight
loading effect of R7).

Hence the supply voltage to the
455kHz oscillator is varied over these
limits and so the amplitude of the out-
put signal lrom the collector of Q3 will
vary in direct proportion to the sup-
ply voltage; ie, it will be "amplitude
modulated" at 455kHz.

The modulated output signal is
AC-coupled by capacitor C6 to a

length of wire which functions as an
antenna.

generate a board design. slots.
Adozendifferentnetlistformatsare FinaÌiy the RS232 link allows the

1 Bill ol¡,1ùlc.i,rts For ÀXfllûDdtðlo?A.t¡ -P¡oleus tlT¡'{l lti.:lrcr f:jfotr

I
cacêgory.ReferÊnserValue, oEder Codè
ResisEorg,'R1", 22R, RES?ZK
Rcs laeoËs, "R2 ", 22R' RES22 K
Reslesors/ rR3 ', 1Ok, REs1OX
ReElsEors/ I'R4", 1Ok. RESlOK
Resl6Èora, I'R5", 1Ok, RE51OK
Re€lãtors, "¡t6r, 4k?. RE54x?
Ree lstors. rrR? ",4k?, RE34X?
Reslstora, "R8", 4k?, RES4X?
Resisgors, xR9", 4k?, RE54K?
ReÊ1É!ors,'rR1Or ¡ 41O. Æ3410
ReeisÈor3,'R11't .  aD, RÊ341O
IDÈegrasÊd CiEcuit3, "t1', PIC¡xE1èx, ÀXEO15X
Incc graged c itctits.'t U 4n . DS LaBz O, fCæ Ll
üiscellæoE,'t C17il,PacIÆ SOC¡(ET, CON039
!lisceltaæoE, rt TCZ i. DSaSA?, Álctr55
l{1scel laneous, " fC3n .24LC76Ê 'AfCOlÉltisce I laneoue, ,'LcD 1 r, .àxEo3 3-sERrÀL-LCD, ÀXEO33
Hisee I láneoue, ,'LDn1r, LDR, sENoo2
t{lsce I laneoE, "LED 1r, LED-GREEI{, LEDOO2
¡{ÍsceIIaneow. r'LEDZ r, LED-ÊÎRC, LEDOO6
fl lsce I laneoÉ.'t P ZLt, P ÍEzO,SPEOOa
¡f lacellaneoÉ, t'5u1", R¡sET, ?

HlscellâneoE,'vIRTlrÀL TERIIINÀL",, ?

Hlsce lIa¡eous, 'X1¿. CRYSTÀL, REã03 A

+ +ai<r4 ro ¡-åè ãÁãE q:Ê,. zAt

G0Mlt'lG NEXT M0llTH
ln our February issue we will
look at a step-by-step tutorial
on how to build up a PICAXE
circuit from scratch using
PICAXE VSM.

@aeturGodæ
Value ¡rF Code IEC Code EIA Code

47nF .047¡t"F 47n 473
68pF NA 68p 68
27pF NA 27p 27

This remarkable collection of PDFs covers every rssue of R & H, as it was known from the beginning (April

1939 - price sixpence!) right through to the final edition of R, TV & H in March 1965, before it disappeared

forever with the change of name to EA.
For the first time ever, complete and in one handy DVD, every article and every issue is covered.

lf you're an old timer (or even young timer!) into vintage radio, it doesn't get much more v¡ntage than this.

lf yoú're a student of history, this archive gives an extraordinary insight into the amazing breakthroughs made

in radio and electronics technology following the war years. And speaking of the war years, R & H had some

of the best propaganda imaginable!
Even if you're just an electronics dabbler, there's something here to interest you'

Please note: this archive is in PDF format on DVD for PC. Your computer will need a OVD-ROM or

DVD-recorder (nol a CDI) and Acrobat Reader 6 or above (free download) to enable you t0 view this

archive. This DVD is NOT playable through a standard A/V-type DVD player.

}IERE'S }TOW ÌO ORDER YOUR COPY:

. ploaso hrvo yourcrcdil cad handll I Don'l loruel lo lnrlude four name, ¿ddns, phone ¡o å¡d iledilcatd dola¡ls " You rill be P¡omplad lor roqu¡red irlomel¡on

Exclusive to:

Ræffir Godæ

tr No. Value 4-Band Code (1%) 5-Band Code (1%)

tr 1 10MO brown black blue brown brown black black green brown
tr 2 33kO orange orange orange brown orange orange black red brown
tr 1 22ka red red orange brown red red black red brown
tr 1 1.5kO brown green red brown brown green black brown brown
tr 2 1kA brown black red brown brown black black brown brown

tr 1 47OA yellow violet brown brown yellow violet black black brown
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sible to download additional models
from manufacturers' websites to use
within VSM.

All supplied component models
can also be "decomposed" and then
"rebuiÌt". This allows the user to
reconfigure the pin layout of a sche-
matic symbol if it is not laid out as

you desire.
Another advantage is that this al-

lows the user to edit animated models.
You can generate your own "orange
LED" model by decomposing the
supplied "red LED" and changing the
colour of the individual animation
fiames from red to orange.

Conventional (non-PICAXE)
circuits

VSM also supports "traditional"
components such as 555 timers, op
amps, logic gates, etc.

These components canbe simulated
in circuits by themselves or combinedFig,4: sample input/output animated components, including an LDR, a switch, a

7 segment display, a piezo btzzer and a motor.

Fig 3: this oscilloscope screen shot shows the signal at the
collector of transistor Q1. It is a square wave at 449H2
with an approximate duty cycle of 50%. Small variations
in the values of resistors R2 & R3 and capacitors C1 &
C2 account for the small deviations in the duty cycle and
frequency from theoretical values.

not, it's possible that either diode D1 or the LED (or both)
is reversed. That's not likely though, because you have
carefully followed the preceding assembly instructions,
haven't you?

Once power is applied and the LED is lit, the circuit
should be producing a modulated 455kHz signal. You
should be able to listen to it using an AM radio tuned to
either 91OkHz or 1365kH2, which are the second and third
harmonics of the fundamental frequency. If it is working,
you should hear a tone ofaround 500H2 when the antenna
is close to the radio.

If you have an oscilloscope, you can check the wave-
forms which we have included with this article. The
collectors of Qr a Q2 should have a square wave around
500H2, as shown in Fig 3. The collector of Q3 should be
an approximate sinewave at 45SkHz, whose amplitude
should fluctuate - see Fig 4.

Conclusion
This simple project is easy to build and cost effective.

It will greatly aid in the alignment of the IF stages of any
AM radio.

Fig 4: this osci s the signal that
appears at the At the relativelY
high timebase eform appears as

an approximate sinewave at 455kHz but slower timebase
speeds will in fact show the amplitude as varying - see
Fig.5.

Fig.5: in this screen shot, the lower trace (green) is the
audio waveform at the collector of Ql while the top trace
(cyan) is the resulting amplitude modulated 455kHz
output at the collector of Q3. As shown, the modulation is
not very clean but it is OK for the intended application,

the circuit as the program runs.
VSM also provides extensive debug-

ging facilities - the PICAXE program
can be stepped through line-by-line;
breakpoints can be set in the program
and the variable values can be dis-
played on screen.

VSM also contains a number of
virtual instruments including a volt-
meter, ammeter, oscilloscope, signaÌ
generator, logic analyser, timer, serial
terminal and IzC and spi debuggers.

So, for instance, you can connect an
oscilloscope probe to the "simulated"
infiared sensor and watch the infrared
demodulation on the oscilloscope
trace,

PICAXE components
VSM is supplied with a library of

over 10,000 components and supports
all the major protocols including
RS232, spi, I2C, l-wire, etc,

As well as all the conventionaÌ com-
ponents [resistors, capacitors, LEDs,
transistors, etc), the software supports
many advanced components not often
found in other simulation products;
eg, IzC EEPROMS, iButtons, digital
1-wire temperature sensors, serial
LCDs, stepper motors, radio-control
servos and in fact, all the commonly
used PICAXE interfacing devices!

VSM supports the popular Berkeley
SPICE model format, which many
electronic manufacturers provide for
their components and so it is also pos-

30 SILICON CHIP
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Fig,5: alternative
PICAXE-OBM
schematic
symbols used in
PICAXE VSM,
dependent on
user preference.

U1
PICAXEOSM

sc

Gompletely IUEIfl prujects - the result of two years research
o Learn how engine management systems work

o Build projects to control nitrous, fuel injection and turbo boost systems

o Switch devices on and otf on the basis of signal frequency, temperature and voltage

o Build test instruments to check fuel injector duty cycle, fuel mixture and brake and coolant
temperatures

Mail order prices: Aust. $422.50 (incl. GST & P&P); Overseas $426.00 v¡a a¡rma¡|.
0rder by phoning (02) 9939 3295 & quot¡ng your cred¡t Gard number; 0r fax the details
to (02) 9939 2648; or ma¡lyour order with cheque 0r cred¡t card deta¡ls to Silicon Chip
Publications, P0 Box 139, Collaroy, l{SW 2097.
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Fig.6: one of the free op amp tutorials.
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AMAZING NEW YEA SALE ENDS JANUARY 31ST

I would like to thank atl of you who have dealt with us

throughout 2007 and wish everyone a happy and
prosperous 2008. This year we hope to bring you a

great range of new products, the 23rd edition of our
handy catalogue, and more of the friendly customer

service we're rgknonined for. Drop by one of our

Commercial Grade
lmport direct prices, save a

fortune! No longer iust for

UHF Wiretess Mic

commerciaI players, now
everyone can afford
the freedom of a
wlreless mic.
Fantastic
performance for your

social club or function centre! lncludes a handy autoscan

system altow¡ng quick and easy interference free channeI selection

Distribute audio
around the house
with ease!

AWESOME FUN!

Mini Remote
Gontrol Helicopters
. Hours of fun for lhe kids these

school hotidays . Hovers and flys etfortlessly
. Recharges ¡n just a few minutes . lncludes
lnfra-Red controller . ldeat gift for kids & big

kids atike! . Controtler requires 6 x AA batteries

FOR LIFE

E remote!
One remote can do all that?
YES! Reptace up to 8 of your

current remote controls Works

with TV, AMB DVD, CD etc Sets up

in just minutes. lncludes 100's of
pre-programmed codes for most AV

equipment (inctuding Foxtel and
Topf¡etd sel top
boxes). Learns new
equipment codes via
infra red.

plug

3 Way HDMI
Switcher
Wilh remote
control. Designed to switch
between 3 HD sources. Features:

' Up to 1080p resotution . lR

extender attows remote location
of the unit . lncludes ptugpack
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Fig,2: the program can be stepped through line-by-line and variable values studied on screen.

up. !

amptif¡er wìthout risk of damage or overtoading Each speaker ''zone'
has volume control and 0N/0FF switch 50W RMS per channel Suitable
for 4 or 8Q speakers

A Touch of Class for
Your Home AV System
6.5" 30W 2 way ceiling / wall
flush mount speakers. Expand
your home audio system with these

sAvE $50

professionaI quality speakers which
look and sound fantastic. They are

well suited to home lheatre / hi{i use.

The average home handypêrson coutd
install these ¡n around an hour. its jusl
that easy! Sold in pairs.

Nitto Self
Bonding Tape
Great for waterproof-
ing connectors and
cabtes
19mm wide,
10m rotl

Featur¡ng
precr sr 0 n

d¡gjtat heating
controI for the
best soldering
experience you'tL ever

have! Features inctude: . Ceramic heating
element ' Zero-vott switching . Comfortable stim
handte for all day use . Temperature tock . 200-

490'C range . Antistatic strap point

Compact
Mini Mixer
Totatty portable!
Powered by 9V

battery or ptug-
pack (M 9237)
this tiny mixer ¡s perfect tor home
karaoke or smaL[ productions lt mixes four
6 35mm mics w¡th total ease Channel level con
trols, plus master in a robust steel chassis

Drop Proof Announcers
Microphone
VIRTUALLY INDESTRUCTIBLEI

Unique designed super lough gritf

resists damage, even vrhen dropped

0nto harrl floors Excellent choice

for cLubs, schoots, pLaces of

worsh¡p etc.

Superb sound reproduction!

Calling All
Muso's!
UP TO 25o/o OFF
balanced 3 pin XLR
male to female mic

Gontrol 4 AV devices
with a single remote!
This compact water resistant

remote contro[ ¡s ìdeal for use

around the pooL or spa Supptìed pre-
programmed to suit most brands & types'of

AV equipment ie: TV. CD, VCR, DVD etc

WATER RESISTANT FOR POOTSIDE USE!

Gustomisable Rack Gases
These pro qual¡ty cases atlow internaI subchassis
to be mounted atong the futt width or height of the
case. Great for test equipment. amplifiers etc

Cat5e Data
Gabte

Handy 100m size

boxes. ideaI for
network¡ng the
average size house

; or for custom
I

A

Pi+å
"virtual" PICAXE chip with animated
components and Berkeley SPICE cir-
cuit anaìysis to produce a simulation
of a complete PICAXE project- and it
operates in real time on most modern
computers!

PICAXE VSM is a joint venture
between two UK companies, Revo-
lution Education, the developers of
the PICAXE system, and Labcenter
Electronics, a world leader in circuit
simulation products which has been
producing commercial SPICE and
microcontroller simulators for almost
20 years.

To use the system, you first draw
your circuit schematic on screen, us-
ing the library of over 10,000 popular
analog/digital components and auto-
mated wiring to build up your circuit,
You then associate your PICAXE
BASIC program to the PICAXE chip
component and click "PIay!" to watch
the circuit in operation!

siliconchip.com.au

On'screen animation
& virtual instruments

The on-screen output components
(eg, LEDs, motors and displaysJ all
animate as the PICAXE program runs

and input devices such as LDRs,
temperature sensors, switches and
keypads can be activated by clicking
on the animated model in the circuit
simulation.

This allows the userto interactwith

tu'--.,ñ

2Ùo/o

OFF!This compact unit atlows you 
Easlly connects to any

to connect up to two add¡tion- hom; stereo amglifier!
al pairs of speakers to your

's
t
l.

Soldering Station

i1."'*:l"'.,a¡Ë
MICRON for
your next
soldering
tron.
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Fig.3: a sample "virtual oscilloscope" trace.

leads.

Great for mlcs & mixers!
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Ever wondered whether your latest scqthingly brilliant PICAXE
project idea would actually work? Well, now you can find out
beiore you build Ít, with the new PICAXE cÍrcuit simulator
software! Mr PICAXE, Clive Seager, talks us through the latest
PICAXE software offerÍng from RevolutÍon Education.

Eh [an

I n"tiable 24ov mains power
t' anywhere, anytime!

These compact inverters generate mains power from
=- >=

HUGE I

sAvlNGS!

Laboratory Quality
Benchtop Power Supplies
Futty adjustabte with LCD meters for
precision adjustments Great for R&D,

workshops or repair centres etc.

' Separate controls for vottage and current' Fixed 12V &

5V output ra¡ls ' Precision LCD voltage & current meters
, 0-30V adjustable . FuLly re8utated , Short circuit & over-

load protect¡on

High
Cu rrent
Connectors
Simitar to Anclerson@

connectors Massive 1204

rating suitabte for 4WD

and recreationaI vehicles
etc Note: same plug is

used for both mate and

femate connection

switched on and off mult¡ple times pe( 24

hours as des¡red
X 8018 Digilat: Can sw¡tch appliances on

or off up to 10 t¡mes per day! Plus

countdown t¡mer & random modes.

'{ - your car, boat or 4WD's 12V battery! Great for camping, farmers,

battery chargers and stereos. The higher capacity models are also greatfor

Pro Quatity 8
Gauge Power
Gable
0xygen-free
cabling for
sotar power &
duaL battery
systems 614 rated,
*Minimum

buy 10m

12V Auto Accessory
Great for 4WD's. boats &

Easy lo build ¡nto cab¡nets
quick and easy
apptiance connection.
12V cigarette tighter
socket.

25o/o ffjïil,i:9ü
Great for low current DC

wiring in cars, 4WDs,
caravans etc,

W 2l2l: 24/O 20 Heavy
Duty Red/Btack.

W 2136:32/0 2O Exl¡a
Heavy Duty Red/8tack

Add a fuse to power

catbe with minimal
; fuss Connects in-[ine

with 4G or 8G cabting

Suits 5AG fuses (not inctuded)

Fuse Distribution
Btocks

Sptits single 4 gauge cable
into mult¡ple I gauge

cables with fuses. 2 or 4
way 'Fuses not included

1504 Etectronic
Battery lsolator
For dual battery
systems in 4WD's,
Alto|s you to connect a

load to one batiery
wh¡tst ensur¡ng your second battery

remains fully charged for start¡ng ihe
englne Fealures a handy charging circuit and futl

electronic isolation for use in modern cars

204 Sotar Charge Gontro[[ers
These battery manager and solar regulatoÌ
modules form the hub of an alternat¡ve Power
system. They ensure optimal charg¡ng for both wet

cells and sealed lead acid batteries A range of t¡mer

sett¡ngs allow load to be powered at d¡fferent t¡mes
. Microprocessor controtted ' Deep cycl¡ng for wet

ce[[s . Screen shows panel & battery output . Over

charge & over temp protection . Low voltage

disconnect. Back current protect¡on ' Ovel

discharge & potarity protection . 204 max current.

making it appear as if someone ¡s liv¡ng ¡n your 
!

house! Press record to store ¡nformat¡on about when I

you use your apptiances When you go !

away, switch to ptay mode and your I

apptiances w¡tt operate during periods I

you rvoutd normatty use them. I*Hä"t ns

High Current
Regulated Lab Power Suppties
Compact switchmode des¡gn is both powerfut and

tightweight Great for powering communications
equipment. car audio ampLifiers. camping ft idges or

other portabte DC porver appliances.

M 8212: 3 to 30V regutated @ 204 max.

M 8222: l-llV reguLated @ 604 max Ptus auxilliary
5A output on front panel

ESR Meter Kit
6lp"t varue!,1"J;.1:iii:ii

SG April '04) ALlovrs quick "in-
circuit' detection of defect¡ve

etectrolytic capacitors. 0 01-994
autorang¡ng. A must have for

repair techn¡c¡ans- lncludes

case & fully screened &
punched front panel.

High Gurrent DG Ptugpacks
SAVE OVER 30olo SuppLied w¡th 2 1mm DC iack

;';; *,,,* -,,,, rìä
M 0925 

'VDC 

174 t r.rO 
$16
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Power up your
battery devices!
This high quality desktop

home charger features smart
charging and discharglng circuitry
ensuring [ong reliabte baltery tife.

Suits AAA, AA. C, D, 9V Charge uP to

4 Nicad or NiMH batteries at once.

Greot
vølue!

ñies notinctuded

NiMH SUPER SELLOUT!
Good for up to a 1000 recharges! RecoLlp the cost

ofthese ions tife AA (1.84h), C (3 5Ah) & D (8Ah)

cetls batteries ¡n just a fe$J uses, AA's sold in
packs of 2, C & D sotd individuallY.

SAVE 30o/o

e
ql
s
1

12Way
Terminals
STOCK UP
AND SAVE!
6A @ 400V
rated.

Powerfu[ 4A
Multivottage
Power Supply
25o/o OFF!
Setectabte 3, 4 5, 5,

6,7.5,9 &12V.
Produces 4A (3-6V).

3A (7 5V-9v). 2 5A (1.2v)

output Supplied with 6 t¡p
ptugs to su¡t a majority of

appLiances

Powertran@300V4 LIMITED
Toroidal STOGKS!
Manufacturer qual¡tyl
High output with 18+18V

secondary windings- Pr¡mary

240V Crimp connector leadslfT- D-T -tt-.T.-lõ¿v*+r.) iihrtuirrlc,ocoarsarm0{mru1:l 
--- - ','t- 's0o0 -r1ß0 I

Fig.l: circuit simulation of the AXE107 Rudolph Project Kit (SnICoN Cnrr_, September 20-04)' What-you can't see from the
scieenshot is the "Rudolph the Red-Nosed Reindeer" tune playing from the pìezo (simulated via the computer's speaker)!
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Order Hotline 13OO 797 OO7

70W Enthusiast Gas Soldering lron
Smâll, yet powerful! ldeaL for the budding enthusiast
With buitt ¡n stand 30 m¡nutes use from
a fult tank, Kit version includes:
. Carry case ' Blow torch . Hot a¡r
btower. Hot knife . Sotder . Sponge

Precision Mini Drivers
ldeat for smal[ etectron¡c
equipment A toolbox essentiaL

for technicians & enthusiasts
Conta¡ns 5 ftat btade
and 3 phiitips head
drivers- AL[ supptied in
a robust carry case-

A third hand for hobbyists
Everyone could use a th¡rd hand when gtlring,
pa¡nting or sotdering! These handy holders
can help! Perfect for mode[ makers, and
electron¡c enthus¡asts.

GREAT

VALUE!

Easy Solvent
Dispenser
Safe and handy
way to keep clean-
¡ng alcohol, PCB

cleaner or sotvents
etc handy on your

Also great
for ptast¡cs!

bench teatures a

pump action [ìd
which holds a few
mt's 180mt
chamber. ESD safe!

Detect lethal
AG voltages
without contact
Non-contoct pocket sized AC
detector with LED flashlight.
EssentiaI for anyone operat¡ng with AC w¡r¡ng. L¡ghts up
whenever it ¡s near any AC source (100-600V @ 50-60H2)

Measure Æå

Precisely -
Engineer grade
stainless steel
vernier calipers.
Fitted with an easy
read d¡at guage

Thumbwheel stider

Nifty Service Aid

and lock allows
ftexib¡tity when
pfeose
0 02 to 150mm

iWATERPROOF
iTrue RMS DMM
t

i Top of the range ldeaI for marine

| & m¡nìng techn¡cians, Beware of

I cheaper models which may look
! similar but do not have atl the

I features! Such as: . True Rl\iS

í measurement . 40MHz Frequency

I counter with bar graph . Max/nrin
j recording . Cap¿cilance lo 40mF.

: Ptus these great features:

True RMS
Autoranging DMM
With features usuatly only
found ¡n rneters tw¡ce the pr¡cel

Capabte of measuring AC waveforms
with high accuracy, pLus easy auto-
ranging operat¡on Features: . ACV

& DCV to 750V . 104 rating (ACIDC)
. Resistance to 40MQ . Capacitance
to 100¡rf . Temp to 1000"C
. Cont¡nuity . Frequency to 10MHz
. D¡ode test . Auto power

off . Rubber holster & test
leads included. . Data hoLd

& relative modes

Precision
Frequency
Counter
Th¡s h¡gh

accuracy
counter covefs a

i
frequency range of 10Hz lo 2.7GHz
in two ranges with separate inputs; Ch A l0Hz to
100MHz and Ch B 100MHz to 21GHz. ldealfor
servic¡ng and calibrat¡ng RF equ¡pment such as

rad¡o mics. CB and amateur transceivers.
Features: . 8 digit disptay . High input sensitivity
. Per¡od, frequency and pulse count (totalise)
functions . x20 input

20o/o

With handy carry case!

I 'Jumbo LCD . Temp

i measurement . 104

I current range ' lncludes

i zt nange

io,si."ticn flfit-
i Meter
I This precision LCR

I meter is perfect for

I inductance. capac¡tance and

have for RF
serv¡c¡ng!

1 Watt High
Power

Headband
LED Torch

ldeal for camping,
fishing, cycling and

¡ng ¡n dark areas

I resistance Test leads, carry
I case and holster included.

3mm High
lntensity LEDs
1600mcd
br¡ghtness

HALF
PRICE!

i range. Perfect for remote monitoring
i devices. PC communications.
I inventions etc

BULK BRIDGES!
354 metal bridge
rectifiers KBPC3504 400V

Great for
inventors &

exper¡ments!

PROJECT PARTS...

LED "halogen
type" globe
Replace halogens
with efficient, low
heat LED globes. Great

for motorhome, caravan and
boat tighting ldealLty suited
for feature & cabinet tighling
For 12V DC power applica-
tions 1W [ight outputMultì-angte m¡n¡

vice. Made from
d¡ecast ålloy
Ctamps to

| & Receiver
! Buitd these optical

comm un¡cators
¡nto your next
proiect, or reptace
broken connectors
on your home
theatre equ¡pment

li= t. 36 way PGB
Termínals
Manufacturer

qual¡tyl Cut to

Compact LCD Meter
SAVE 20olo For pro¡ects requir-
ing a professional volt meter
with adjustabLe dec¡maI po¡nt

Easy to ¡ntegrate into your next
DC project.

Bargain
voltage
regs!
Save 30%.

3W LED Lights -
Less heat! Less power!

D¡rect replacement for
MR-16 halogen globes.
Provides up to 100,000
hours of Life. much more
than ordinary haLogens

Powered off a standard
halogen transformer 3W

Light output. 5W power

consumption- 12-24V
AC/DC operation. (note:

sw¡tchmode transformers may
requi¡e up to 4 LEDs per cir
cu¡t to operate )

ldeal for.the
enthusiast or
professional!

Metalwork
made easy! i 1r

Great for cutt¡ng out
odd shaped hotes.
Atlows you to "n¡b-
ble" aluminium,
plastic or thin
steel with arnaz¡ng

ing) lnctudes 3 x AAA batter¡es

No raincheck. No layby. Offere may not be available in some reælier or franchisê stores. WWW.dSE COM OU

Dtct(æ SMITH

Auto LED Tail
and Brake Lamp
Cluster of 19 High
lntensity Red LEDs
designed for 12V
DC automotive
operation, with twin
terminal base for
tail and brake lights.
Long operating life,
shock and vibration
resistant. P8ó29

Auto LED Turn
lndicator Lamp
Cluster of 19 High
lntensity Yellow LEDs
desìgned for 'l2V DC
automotive operation
as a turn indicator
lamp. Offers longer
operating life than
incandescent light
bulbs. P8600

õsG/m
Orygen Free Copper Speaker Cable
High conductivity, low loss Fig 8 Oxygen Free
Copper (OFC) cable with ultra-flex translucent
PVC insulation, and tinned copper conductors
on one side of the Fig I flex to aid in polarity
identification/matching. Conductors: 30 x
0.12mm OFC, cross-sectional area: 0.34mm2.
Price per metre. W2008

Auto LED Tail Lamp, Auto Tail Lamp,
Wh¡tE LED REd LED

#ê"Bij',v 
Quad shielded

The W 2087 is an RG-ó quad shield
version which is designed to allow
the use of standard crimp type
F-connectors while offering better
than 85dB screening.
Quality RG-ó 75 Ohm television
cable with 4 layers of shielding for
100% screening aimed to satisfy
and is recommended for digital,
pay TV and satellite TV needs.
w2087

Cluster of 19 High lntensity
White LEDS designed for 12V
DC automotive systems to
suit tail lamp bayonet fitting.
P8ó34

Cluster of High lntensity
Red LEDs designed for 1 2V
DC automotive systems to
serve as bayonet fitting tail
lamp assemblies. P8ó3ó

$l00rm

Auto LED - 42 x 10mm
lnterior Festoon LED,
wh¡te L¡ght
Array of ó High lntensity White
LEDs, desígned for 12V DC
operation. Offers longer life
than incandescent fi lament
lamps (up to 20,000 hrs).
Shock and vibration resistant.
P4621

Auto LED - 42 x 10mm lnterior
Festoon Lamp, Blue Light
Anay of 6 High lntensþ Blue LEDs
designed for 12y' DC automotive

TV Cable 75 Ohm Air Space
AIR SPACED TV COAX
High-quality, low-loss 75 ohm coax for
low signal areas. Provides lower loss tlan
standard RG59 cables, especially at UHF
frequencies. W2082

$1.ó0 per metre Sep

systems. Set the
mood in your car
cabin with a sooth¡ng
blue light! PBó22

75 ohm Air spaced w cable $ll0/m
w2084278-9522 r

Auto LED - 35 x'lOmm
lnterior Festoon, White
Light Lamp
Array of 4 High lntensity White
LEDs to replace the yellowy
incandescent light found in
smaller car interiors.
P4624

Auto Heaw Dutv
Power Cable
Similar to Figure-8 cabling
but provides a larger
conductor area with the
added safety of a double
insulation sheath for
protection in automotive
applications.
w2027



6 zones
for larger
houses!

At lasl
an

Protect your fam¡ly,
possess¡ons and home!
6 Sector Home / Business

Alarm System
a quality professionaI alarm system at
affordable price. lnstall ¡t yourself and

Combination 12V siren & strobe in

a weather proot hortsing Save:
yoLr money and space!

Passive lnfra Red Sensors
P¡ck up a barga¡n with these custonl

PIR deteclors for security systems

Featuring a buffered trans¡stor out-
put. Su¡table for use with a

retay if required Connection
instructions provided

OR BUY 4 FOR $50!

Gombo Camera
& Movement
Detector
A gr eat Low cost total
surveillance soLution

for home lvlovement
tr¡ggered or constant
surveiLtance modes
Colour CCD with
audio. lnctudes brack
et Requ¡res l\¡ 9243

pLugpack S18

Resellers
WESTEBN AUSTRALIA
Albany J&M Elælron¡cs 9842 3404

Denmark J&M Electroni6 9848 21&
Esperance Esperance Communiælions 9071 3344

Geraldton ML Communicalions 9965 7555

Jmndalup Lantelic 9301 0521

vlc'foRla
Bairnsdale Green Gage Seryices Pty Lld 5152 5677

Ballaral Wiltroni$ 5334 25'13

Benalia North East Electronics 5762 2710

Bendrgo PCB Eleclron¡6 5444 4044

BeMick Electronic Connêclions 9768 9420

Castlemaine Top EndTæhnology 5472 f700

Clayton Bækby Efmtronics 9562 8559

Cranbourne G&CCommuniÈtions 59963298

Croydon - TrusættsElætroniß 97233860

Geelong AmdemYTV 524€ 1621

Horsham Leaiing Edge Elælroniß 5382 4150

Leongalha Gardner Elælroni6 5662 2861

Leongalha Leongalha Photographiß & Elect 5662 3227

Mellon Tandy Elælronìcs 9743 1233

Pakenham Get Smarl Hi-F¡ I Repåirs 5941 4886

Porlland PBEIæfoniß 5521 1121

P¡eston Prslon Electronics 9484 0191

Swan Hfl Laleral Communkxtions 5032 2322

Warnambæl Koroil Streel Elætroni6 Seryices 5561 5111

Wodonga Exâct Compulers and Eleclroni6 6056 5746

Wonlhaggi Raneye RY Lld 5672 4774

NEW SOUTH WALES

d¡fterent phone numbers when your alarnt

tr¡Bgers See ptugpack and backup battery

betoly Extra keypads S 5265 (max of 4) S79

ln-buitt dialler calls you when your alarm
tr¡ggers, why pay for expensive monitoring?

save a fortune! Supptied ¡n 2 parts (main
ì,. ,-Ì unit & keypad) and can be fuLLy instatLed

!-El i;iJìüffü1åÎj1.'fJli;;'ffiii

Backup
Battery

Keeps your

alarm armed ¡n

the event of a

2 ln 1 Detector
Combines an infra red movement
sensor & glass break detector.
Save time and money instatL¡ng

mult¡ple detectors! ' I2VDC

iliäl r'; ffi

Entryway
Pressure Mat
lnterface [his pressure mat
into your aLarm system, shop

door entry or home automa-
t¡on project CircuÌt cLoses

vJhen stepDed on 80x54cm

Underwater
video down
to 30m
These t¡ny cam-
eras can also see

in the dark! Great for oul-
doors or aqLrar¡u¡r use

tul 9243 ptLrgpack to suit S18

Mini Pinhote
Gamera
Discrete surueiL-

[ance solLrtion for
a barga¡n price!

Professiona I

quatity- CCD

sensor, B&\4/ onty
Limited stocks

povrer failure! 12V 1 3Ah-

Keyless entry for your
home or business
Interfaces with most atailn systenls and

door str ikes to provicie easy access for
aulhor ised users by simply waving a

coded iag in front of the lvattbox Can

be configured to requ¡re tag only entry
or a combinat¡on of tag and pin lumber
secur¡ty Features: 3 relay outputs
. I 2V operation ' Add¡iional tags .Æ

'^' öàr'äï .;;l;;ä""'ê*''* -
stvle tâss $5 95 {S 5375)

Affordable professional security!

Leading Edge Elætroniß 6686 3610

Brookvale EleckiÉl 9938 4299

Cobar Eleclroniß 6836 2962

Powerpoinl Eleclronics 6554 5t106

GrifrLh Systems Plus 6964 5933

Prolroniæ 6742 21 10

Leading Edge Eleclroni6 4393 2528

Henchman Products 4956 71 1 1

cPl 4571 4699

Griíins Leading Edge 6862 2593

Penrith Llghl and Sound 4722 2223

John Fenell T{o Way Badio 6581 1341

Leading Edqe Electroni6 4987 4909

[larineConnecl 9583 1710

Singleton Hi-Fi 6572 2477

Chanlroniß 9609 7218

Po\rerpoinl Electroniß 6557 8000

Wa99a CarFadro& H¡-Fi 6925 6111

Herkes Elælr¡cal 9319 3133

lechlron Elælroniß 9604 9710

Mad El€clroniß 4297 7373

Newlek Eleclroni6 4227 1620

Pro D¡s Enlerlainmenl 4353 1100

Delsound Ply Ltd 3397 8155

Prine Elætronic Components 3252 7466

Penlacom 4032 1710

Leading Edge El€ctroni6 5491 8533

Acce$ Elecfonics 4742 2590

Leadìng Edge Eleclroni6 4972 6660

Leading Edge Eleclroniæ 4128 3055

Leading Edge lnnrsla¡l 4061 6214

Access Electronics 4658 050C

Stevens Elætronics 4951 1723

All Eleclronic Supplies 5443 61 19

Leading Edge Elækonics 4121 4559

Leading Edge Eleclronics 4098 2200

0ulback Electronl6 4743 3475

Acces Eleclronics 4922 1058

Michaels Elecl¡onrß 4632 9990

Solex 47754522

Aatotics 82126212
Force Eleclronics 8377 0512

Azlroniæ 8349 6340

Force Eleclronlcs 8347 1188

Force Eectronl6 8261 7088

ForceElætronics 8391 1133

Anvil Electronrcs 8725 3366

Force Electroniß 8532 1433

Force Eleclronics 8347 1188

Eleclronrcs Plus 6432 2641

Aclive Eleclronr6 6231 01 1 1

Aclrve Elætronlcs 6334 7333

CBD ElectronÍ6 6334 27t

Ball na

Brookvale

Cobar

Foßter
Gritiith

Gunnedah

Lakehaven

Newcastle Wesl

Norlh Fichmond

Pârkes

Penrilh

Porl Macquarie

Raymond Terace

sån Solci
Sìngleton

Smithleld
latee
Wagga Wagga

Walerlm
Welherill Park

Wrndang

Wollongong

w!9ng
OUEENSLAND

Bfisbane

Bowen H I s

Cairns

C¿lou¡dra
Cloncurry

Gladstone

Heryey Bay

lnnislail

Longreach

ñlarkay
[laroochydore
Maryborough

lr{ossman

¡/ounL ls
Hmkhampton
loormmba
Townsv ile

Adelâide

Brighton

Enlield

F ndon

Hclden Hil

t1l Barker

Ml Gamb er

Muray Bridge

Woodville So!th

TASMANIA

Burn e

Hobârl

Launceslon

La!nceston
NEW ZEALAND

"Cable-Free"
2.4GHz Gamera
Wireless security made
easyl Th¡s pro'gracie btack
and white CCD camera olfers

superb c[arity ldeal for home
or busi¡ress Inbuitt trânsnr¡t-
ter and C/CS lens mount

Gompact
Reversing
Camera
This at[ metaI cotour
revels¡ng canlera can be

SuPerb
quatitY
picture!

Bargain B&W
Dome Camera
Ut¡lises a h¡gh

quatity CCD sensor fot an

excellent low noise p¡cture.

This conrpact dome canrera
easity nìounts to ce¡lings,
under eaves etc Carììera angle
can be quickty adjusted
N4 9243 ptugpack to suit S18

Discrete Surveillance i

rml

so,ytol I.1,
instoll! i

discrelety via this cotour I

camera featuring a high
performance Sony CCD

sensor Great for riorkplaces
oÍfices shops etc[ü"i::,'"-m

PR'CE! ''

SOUTH AUSTRALIA

ù

Compact CMOS
Colo r Camera
0nty 30nrm highl Can

be nìounted just about
v/here Great for
home or bus¡ness
Also featLrres audio
Limited stocks

$50 oFF!

Global PC 3 377 6086

Global PC 3 354 3333

q) 
GrobarPc 33434475

:;j ,ï:".,;,..m
ort uptoanin
das y viewing.

Handy image flip function shows video as

if viewed in Your cars mirrors'

Chrìstchurch

Papanui

Rìccarlon

O Altron¡cs 20 all possrble câre rs laken

Altronìcs takes no responsibilily f0r any loss or dam

age howsoever caused. sulfered by a reader with

respect to any maller or lhing referred Lo heÍeln

PrÌces slaled he(ein are only valrd for the curent
monlh or until slocks run oul All pr¡ces include GST

and exclude freight and insurance See latest cata-
logue for freight rales

-D|c6MmAuto Ranging Digital
Multimeter
Auto-ranging 3999 count
mult¡meter w¡th backlit
LCD screen and numerous
measurement modes including
Capacitance, Frequency,
Duty Cycle and Temperature.
lncludes a Relative mode
{or improved accuracy wìth
low value readings. Other
functions include a Sleep
mode to maximise battery life,
fuse protection on all current
ranges, plus Diode and
Continuity tests.
Supplied w¡th test leads, test
clips, K-type thermocouple,
and fitted 9V battery. 41471

090 Metermon
38XR Professional
DMM
The Meterman 38XR is a

fully featured auto-ranging
professional Multimeter with
a 10,000 count 4.75 digit
display with bright blue
backlighting, a 41 segment
analogue bar graph for
monitoring fast changing
readings, True-RMS circuitry
for accurate AC voltage
and current readings, O -25%
basic DC accuracy plus
extremely high safety ratings
of Cat lV ó00V and Cat lll
1000V. o1784

D¡EreFM_¡ÏF

1-15V DC ó0A
Heaw Dutv Lab
Powdr Sup'ply
High efficienry Lab supply
with adjustable 1V to 15V
DC output, huge ó04
cont¡nuous current rating,
plus low ripple output and
internal cooling fan. Front
& rear panel DC outputs,
with a Remote sens¡ng
terminal to compensate
for cable losses Features
large LED front-panel
metering and heavy-duty
rear panel banana sockets.
Q1775 NB Not stocked atall
stores, but can be ordered in

I

Autoranoino
Pocket MulÍmeter
Large LCD for easy
viewing and is easily
carried in your
pocket, toolcase or
vehicle glovebox-
DC and AC voltage
measurements, plus
Resistance, Frequenc¡r,
Capac¡tance, Duty
Cycle, Diode and
Cont¡nuity checks.
Supplied w¡th fitted
leads and battery plus
detailed ¡nstructions
and vinyl holder. 01473

ïtïAiltuM
S-Video Cable 1.5m
lmproves picture quality compared
to composite video connections.
High qualìty OFC cable, heavy
duty shielding plus 24K gold
plated plugs for improved
performance. C17óO

Rugged Mains Rated
Dig¡tal Multimeter
Ruggedly built 3 5 digit, 24
range digital mult¡meter
with a "Cat fl ó00V" rating
and specially designed
construct¡on for safer use with
240V domestic mains circuits
lncludes a large LCD screen
and continu¡ty checker. Uses
recessed banana sockel.s and
shrouded banana plug leads
for added safeÇ. Provides
Max Hold and Data Hold
functions and removeable
protect¡ve rubberised holster.
o15ó3

1000A Ac/Dc
True RMS Digital
Clamp Meter
This industrial grade meter
features a large 4000 count
LCD screen plus bar graph
display. AC/DC current
ranges to 10004, and
Auto Power Off function.
True RMS AC voltage
and current readings
provide greater accuracy
when measuring non-sine
waveforms.
41476

FOXTE1X
Scârt to Component 1.5m
To connect the FOXTEL Digital
Set Top unit or FOXTEL iO to your
Plasma/LCD/TV or AV

Hr"iff".liñ: $60Ðs

TITA]IIUM
Dioital Audio Video
HóMtcable
High qualíty OFC cable
and 24K gold plated
plugs provide improved
connections.
1.5m c1779 $49.98
5m c 1780 $79.98
10m c 1781 599.98

DiereFM-iïF
lIIÉ@

PVC lnsulating Tape
Everyday general purpose
adhesive PVC insulation
tape for all those small jobs
around the house. Black,
18mm wide, 0 13mm thick,
18m roll- rrlz:¿z

Silicon Chip
Magazine
Save 50% off
the cover price
when you buy
your copy each
month from your
local Dick Smith
Electronics store.
Limited stocks per month. Offer
extended to April 2008 issue.
May not be available at DSE
Franchise or Reseller stores.
85020

$425

Promotion from 26112107 Io 29lO1l8

__$soq¡¡-1_--9"_r_
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Designed to team with up to L0 Water Tank
Level Meters, this Base Station lets you
monitor water levels from a remote location
[eg, inside your home). As a bonus, it also
includes an option for electric pump control.

THE ABILITY TO MONITOR water
I tank levels from a remote location

can be very useful in certain circum-
stances. This particularly applies if
Jrou have several water tanks or if the
tanks are hard to access, or you want to
include automatic pump control.

This Base Station is intended for
use with the telemetry version of the
Water Tank Level Meter described in
the November & December 2007 is-
sues of Su,tcoru CHIp. It has an inbuilt
433MHz wireless receiver and can
handle data transmissions from up to
10 levei meters and dispiay the results
on a 2-line 32-character LCD module.
In bargraph mode, it can show up to 10
tank levels simultaneously, r,rrhile the

B0 StucoN Cntp

digital readout mode shows individual
tank levels lo 1.o/o.

-A.s shown, the Base Station is a com-
pact unit that can be placed on a shelf
or a desk or attached to a wall via in-
tegral mounting brackets. The display
is backlit so that it can be readily seen
under all lighting conditions.

The only contlols are four pushbut-
ton switches situated in a line imme-
diately below the LCD module. These
are used to control the display format
and to set up pump control. Power fol
the Base Station comes from a 9V DC
200m4 plugpack,

Display format
As mentioned, the display can be

switched to operate in one of two
formats, The first format shows all
enabled tanks and their levels as an B-

level barglaph on the one display (Al1
Tanks View diagram). In this format,
the top line shows the word "LEVEL"
and the tank levels are displayed as a
rectangular tank with sides,

Each tank level is shown b}' the
height of the bars in the tank and each
bar corresponds to a\2o/o or 13% step
in level. So, for example, with only
the bottom bar showing, the level is
above L20/o. For two bars the level is
al¡ove 25ok, while four bars represent
a level above 50%.

If the tank is tull (ie, at 100%), the
tank symbol is just a full rectangular
block (ie, all bars are on). Conversely,
arr empty talk or one tlat i sbeLow L2ok
in level shows an "e" for empty.

The second line in the display shows
the word "TANK" and the number of
each tank is displayed directly beneath
each of the tank level bargraphs, As
mentioned last month, each Water
Tank Level Meter is assigned a tank

ilodo.
Micro-Jet
Blowtorch
Compact handheld
blowtorch powered
by a disposable
butane lighter or the
included refillable
fuel cell. Provides a
pinpoint flame with
temperatures up to
1300"C. Windproof
and waterproof piezo
electronic ignition
T1100

PT-200 Butane
Powered Blowtorch
Powerful, heavy-duty
butane blowtorch
with adjustable flame
lor hobby users
Electronic ignition,
w¡th temperatures
up to 1300'C, and
up to óOmins use per
refill lnternal brass
and ceramic parts for
precision operation.
Colour may vary.
T1 101

Cordless, quick ignition,
butane powered soldering
iron kit, includes 1mm
soldering tip, hot knife,
'heat blower' and blow
torch tips plus solder and
a tip cleaning sponge lnc
handy carry case.
T1103

Lead-Free Silver
Solder Hobby Tube
13 grams of solder in a

A lead-free 1.Omm solder alloy containing
flux for general electronics work where
earlier lead based solders cannot be

Soldering lron Tip Cleaner
Low abrasion spiral-brass for easy
tip cleaning, with no water required.

ll,:llî:'"ffJ1,[i3:' $4sr

Ant¡-Stat¡c Solder Sucker
Easy to clean solder sucker with
a strong metal body, excellent

t:t{ff $3ss i,. *8" suction and a heat
resistant Teflon tip.
f2567

nickel-clad soldering iron
tips. N1ó35

iron-clad or nickel-clad soldering
iron t¡ps. 1009 roll. N2ó30

40W Soldering lron
240V operation, 430"C
operation temperature,

óOW Soldering lron
Provides extra heat reserues for
those larger jobs. W¡th 240V
operation, 470'C operating

i':':^","i:i"ilr":: ?i3,:' rslrriMr

temperature, long-
life plated tip,
lightweight handle

Weller
óW Battery Powered Soldering lron
For use in areas where mains power is not
conveniently available Up to 480"C t¡p
temperature and operates on 3 "AA" size
alkaline batteries (included) lncl conical
plated t¡p, lead-free solder
and protective cap. '1yr

warranty T2505

Weller
11W Battery Powered Soldering lron
Use where mains power is not available,
provides up to 510'C tip temperature, conical
plated tip, lead-free solder, protective cap, 1

year warranty. T2507

$8860$2S*
w¡th lightwe¡ght soldering pencil,
flexible cabling and a plated soldering
tip. Adjustable temperature (200'C to
450"C) and ceramic heater element
for long life. T2250

WWW dSC COM OU
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with bandwidth of up to 10MHz and vertical sensitivity
up to SmV/DlV. Easy to operate, it's an ¡deal instrument
for a wide range of hobby and educational uses.
Supplied with a 1:1 & 10:1 switchable CRO probe,
tiltable carry handle and detailed instruction manual.
o1803

vacuum,pump, electronically controlled tip temperature, solidly
built metal housing, and zero-voltage electronic switching of the
heater element to help protect voltage sensitive components.
f22701

SPDT 12V DC
Suits automotive
and speedboat
lighting/h9¡n.'
systems.

Switching: Single
Pole Double Throw
(single changeover
contact)
Contact current 204 (resistive load)
Contact vohage: 1 2V DC

D

50% oFF
A LARGE RANGE OF KITS

VISIT www.dse.com.au
FOR ALL THE HOT SPECIALS.

STOCKS ARE SIRICTLY LIMITED, AVAILABLE FOR PURCHASE, ONLY VIA www dse com au

AC wÍth Protective Cover
lllumination: Red Næn
Overall size: 40 x 29 x 3ómm

Heary duty 12V coil Double Pole
Double Throw (, 104 double
changeover switching contacls) relay.

350pc Cable Tie Pack
A great value way to stock up on
these popular nylon æble ties. Pack
contains 100pcs each of nahrral and
coloured l0omm x 2.5mm, 50pcs each
natural and coloured 200mm x 2.5mm,
and 5þc coloured 280mm x 3.5mm

Micro Blade Fuse Pack
with Bonus Fuse Puller
Each convenient pack includes
1x54, 1x7.54" 2:-1OA,2x
15A, 1x 204, 1x 254 and lx
304 micro blade fuses plus 1x
bonus Fuse Puller tool.

'!7 on from 26/12107 to 29/O1 læ

number using a 0-9 BCD rotary switch.
These selected numbers are the ones
that are displayed for each tank.

Note that only the tanks that are
monitored with a Water Tank Level
Meter need to be shown on the display.
So if you only are monitoring Tank 1

for example, then that number is all
that needs to be displayed.

Basically, you can enable which
tank numbers the display will show.
If only flve tanks are enabled and ihey
utilise numbers from 1-5, then each
consecutive number will be separated
by a space. If there are more than five
tanks or if numbers above five are
used, then there is no space between
each consecutive talk number on the
display.

In practice, the tanks are displayed
ftom left to right in a 1-9 and then 0

sequence. However, if one or more of
these tank numbers is not enabled, tle
display will include a space where
the tank number would otherwise be
positioned.

View switch
Pressing the View switch accesses

the alternative digital display format
(Individual Tank Detail diagram). In
this mode, individual tank data is
shown. For example, if tank 1 is select-
ed, the first line will show: "TANK1"
followed by "LEVEL" and then the
water tank level value as a percentage,
For example it may show "27"/"".The
levels can range from o-1LOYo,

If no tanks are enabled inthis mode,
the display will show "TANK ERROR
ENABLE A TANK!" [we describe how
to do this a bit further onJ.

The second line in this display
format shows the temperature reading
in oC and this can range from -99oC
through to +99oC (this is the tempera-
ture inside the corresponding Water
Tank Level Meter). Following this is
the word "CELL" and then the cell
voltage (eg,1.21Y).

If the cell voltage is below 1.15V
then a small cross will be displayed
just before the voltage value. This in-
dicates that the cell in the level meter
in not charging correctly which may
soon prevent it from operating.

Each enabled tank can be checked
in sequence using the Up ( ) ) or Down
[ ,( ) switches to select the tank number
required. Note that only enabled tanks
wiìl be displayed, For example, if you
have enabled tank t, tank 3 and tank 4,
then the Up switch wiII cycle between

siliconchip.com.au

1., 3, 4, 1., 3, 4, etc. Similarly, the Down
switch will cycle between these num-
bers in the reverse sequence.

Note that if you have only enabled
one tank, the Up and Down switches
will have no effect.

If the base station has not received
any data fiom the selected Water Tank
Level Meter it wiII show a question
mark (?) in the space that normally
shows tank level. In greater detail, this
will be shown in place of the bargraph
for the "AIl Tanks View" mode and in
place of the the level and temperature

value portions for the "individual Tank
Detail" format.

In addition, a '?' is initially dis-
played for level, temperature and
cell voltage when the Base Station is
switched on, before it receives data
from the Water Tank Level Meter, The
'?'will reappear after data for that par-
ticular tank has not been received for
more than an hour, However, the cell
voltage will still be displayed and will
show the last measured voltage before
transmission was lost.

Loss of reception for over an hour
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Features
Monitors up to 10 Water Tank Level Meters

Digital readout shows 1% level resolution for individual tanks

Switchable bargraph level display for monitoring all tanks simultaneously

Temperature and cell voltage monitoring for each tank meter

Can automatically control up to 10 electric pumps

Automatic pump-off switching w¡th water level and temperature

Water level threshold adjustment for pump off

Temperature threshold adjustment for pump off

Specifications
Number of tanks monitored: 10 maximum

Bargraph display: eight levels plus "e" for empty, corresponding to levels
ol O, 12, 25,37,50, 62, 75, 87 & 99%

lndividual display: percentage display from 10-1 10% in 1% steps;
temperature from -99'C to +99'C.;cellvoltage with 2-digit 1OmV resolution

Pump Control: up to 10 pumps

Temperature threshold: pump switches off for temperatures below the
setting from -9'C to +99"C; adjustment can be made in 1'C steps.

Level threshold: pump switches off for level settings below 50%.
Alternatively, pump switches on for level settings above 50%. Adjustment is
available in 1% steps from 0-100%

lnvalid data: displays shows a"?" if no valid data at power up and after
one hour without fresh data.

Power: 9-12V DC @ 100mA

Encode: 16 selections to help prevent reception of a neighbouring signal

can mean that the Water Tank LeveÌ
Meter has a low cell voltage and has
ceased tralsmitting. The last measured
cell voltage before data was Ìost can
help solve the problem. Cell voltages
at or below 1.10V reveal that the cell
is discharged.

Alternatively, the Water Tank Level
Meter could have met with a much
more catastrophic disaster!

Enabling a tank
As noted above, a tank must be

enabled for the Base Station to display
its data, To do this, you first press the
Set switch so that the tank options
are displayed. If a tank is not enabled,
the display will show, for example,
<TANK1>OUT on the top line.

To seÌect the required tank number,
you press the Up ( ) ) switch to suc-
cessively select numbers 3, 4, 5, 6, 7,
B, 9, 0, L,2,etc. That done, you enable
the selected tank by pressing the Down
(( ) switch. This changes the display
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so that it now shows the PUMP ON
or OFF indication and settings on the
second line of the LCD.

Once a tank has been enabLed, you
can continue to enable more tanks by
pressing the Up switch to find the tank
number and then the Down switch to
enable the tank as required. That done,
it's just a matter of pressing the View
switch to return to the main display
format,

Pump control
Once a tank has been enabled, the

menu for its pump control can be
displayed by pressing the Set switch.
The display then shows various op-
tions for controlling an electric pump
associated with that tank.

First, however, note that the pump
number for a particular tank is the
same as the tank number; ie, a pump
associated with tank 1 is pump 1, a
pump associated with tank 2 is pump
2 and so on.

Initially, when a tank is first enabled,
the pump is set to OFF. To turn the
pump on, first press the Set switch
to display <OFF> following the word
PUMP. The setting is then changed
lrom OFF to ON by pressing either the
Up(>)orDown(()switch

When this is done, the pump
switches on and the word "ON" wiil be
displayed, provided the pump control
threshold values are OK.

The pump control threshold values
are shown on the second line of the
LCD. This line starts with "OFF @"
(off at), followed by a level setting in
percent (eg, s%) and a temperature
setting in 'C (eg, -2'C).

In practice, the pump wilL not
switch on if the temperature is beiow
the threshold value or if the water
level is beyond the threshold value.
Conversely, if a pump is on, it will
switch off if the values received fiom
the level meter are below the tem-
perature threshoÌd or beyond the water
level threshold setting.

The water level setting threshold
works in two ways. First, suppose
you are using a pump to extract water
from a tank, as is normal if the tank
is used to supply water for a house.
In this case, the unit wouÌd be set to
automatically switch off the pump
when the tank water drops below the
set threshold. This is done to prevent
the pump running continuously when
the tank water has been depleted.

BasicaÌÌy, the unit will switch off
the pump if the level threshold is set
to 50% or less. Typically, the threshold
would be set well below 50%, at say
L5lo or loo/o,

Conversely, you might want to use
a pump to fill a tank from another
supply; eg, from a bore or from an-
other tank. In this case, you want the
pump to switch off when the water
level reaches the preset value so the
tank does not overflow. For the Base
Station pump control, a level setting
that is over 50% will switchthe pump
off when the water level reaches the
set threshold.

So the pump automatically switches
offforrising or faliing levels, depend-
ing on whether the setting is above or
below the 50% threshold.

Note that the Base Station does not
directly control the pump (or pumps).
Instead, it transmits a UHF signal to
a UHF Remote Control Mains Switch
and this in turn switches the pump on
or off. The UHF Remote Control Mains

set the water movement levels that
correspond to your pool.

For the alarm level, you need to
simulate pool water movement when
a smaÌÌ child falls into the water. To
do this, flll a 10-12 litre bucket with
water about one-third full and drop
the bucket from about 30mm above
the pooÌ water into the pool. Press 53
(,\larm Set) to record the movement.
The status LED will light during this
procedure.

Note that the calibration may not be
successful if the wave Íìom the bucket
does not reach the sensor during the
10s calibration period. If it doesn't
calibrate, try again (after the pool
water has settled) and wait until the
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wave caused by the bucket has almost
reached the sensor before pressing S3.
You will need to try this at different
points around the pool.

Quiescent alarm calibration should
be done with the filter pump operat-
ing and with a typical breeze blowing
across the pool. Press S2 (the Quies-
cent Set switch) during these events to
record the water movement levels. The
Status LED will light during this time
and extinguish after 10 seconds.

Note that this quiescent level must
be less than the alarm level in order for
the return to monitor function ald for
the set to hold feature to work.

Now set the alarm period using VR1,
noting that the voÌtage at TP3 wilÌ

show the timeout. A 1V setting gives
a 1-minute aÌarm while 2V gives two
minutes and a 5V setting provides a

5-minute alarm - see Table 3.

Next, select whether you want the
"return to hold" feature with LK1 or
LK2 and set BCD1 for the required
return to monitor period - see TabÌe
4. If "return to monitor" is used (for
settings other than 0), then select the
setting that best suits your pool use,

Ifyou tend to vacate the pool a¡ea af-
ter swimming, then the return to moni-
tor period can be set to a short period.
If you tend to swim and then sunbake,
then a longer period may be necessary
to prevent the pool alarm sounding
when you return for a swim, SC

1.5V

2.0v

2.5V

3.0v

3.5V

4.0v

5.0v

Alarm Period

30 seconds

1 minute

1.5 minutes

2 m¡nutes

2.5 minutes

3 minutes

3.5 minutes

4 minutes

5 minutes

Return Period

No return

1.25 minute

2 minutes

3 minutes

4 minutes

5 minutes

6 minutes

7 minutes

I minutes

I minutes

10 minutes

20 minutes

30 minutes

45 minutes

60 minutes

75 minutes

Table 3: Setting The Alarm Period Paffis L¡st: Poo[ Alarm

1 PC board, code 03101081 , '102

x77mm
1 lP65 sealed polycarbonate

enclosure with clear lid, 115 x
90 x 55mm (Jaycar H8-6246
or equivalent)

1 lP65 sealed ABS case, 64 x 58
x 35mm

1 sheet of 189 aluminium,26 x
31mm

1 12V 400m4 DC adaptor
1 piezo siren (Jaycar Cat. 145308

or 145256)
1 piezo siren as above (optional)
1 MPX201ODP Freescale

Semiconductor pressure
sensor (Jaycar ZD-1904 or
equivalent) (Sensorl )

1 SPST waterproof momentary
switch (Jaycar SP-0732 or
equivalent) (S1)

2 SPST micro tactile switches
(Jaycar SP-0600 or equivalent)
(s2,s3)

1 BCD DIL rotary switch (0-F)
(Jaycar SR-1220 or equivalent)
(BCD1)

5 2-way PC-mount screw terminals
with Smm or 5.08mm spacing

1 2.5mm DC panelsocket
4 3-6.Smm diameter lP68

waterproof cable glands
1 2-way pin header, 2.54mm

spacing
1 18-pin DIL lC socket
2 M3 x 20mm screws
6 M3 x 6mm screws
4 M3 nuts
3 PC stakes

1 150mm length of medium duty
hookup wire

1 30mm length of 0.8mm tinned
copper wrre

1 length o12-pair (4-wire)
telephone sheathed cable or
4-core alarm cable (to suit)

2 100mm cable t¡es
1 150mm length of 3mm lD (5mm

OD) vinyltube
1 145mm length of 5mm lD (6mm

OD) metaltubing
1 1OkO horizontaltrimpot (code

103) (vF1)

Semiconductors
1 LMC6064IN quad op amp (lC1)
1 PlCl 6F88-l/P microcontroller

programmed with "Pool Alarm.
hex" (lC2)

28C337 NPN transistors (Q1,Q2)
3 1N4004 1A diodes (D1-D3)
1 16V 1W zener diode (ZD1)
1 Smm green LED (LED1)
1 Smm red LED (LED2,LED3)

Capacitors
2 470p,F 16V PC electrolyt¡c
5 '100¡rF 16V PC electrolytic
3 1O¡rF 16V PC electrolytic
2 1¡rF NP electrolytic
1 100nF MKT polyester
2 470pF ceramic

Resistors (0.25W 1%)
2 470kA 222kA
1220kA 32.2kA
2 39kO 6 1kO
227kA 210C)

Table 4: Monitor Return Settings
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Fig.1: the Base Station uses a 433MHz receiver module to pick up data from the Water Tank Level Meter(s). This
data is then fed to PIC micro IC]. which in turn drives the LCD module. The 433MHz transmitter is only necessary
for pump control.

Prc r óF88-r/P

t
SENSOR

I

MOUNÏNG PLATE

(l8s ALUMINIUMI

Fig.s (left): this diagram shows the construction
details for the sensor unit. Note that the unit is
offset to the left inside the case, so that port Pl
of the pressure sensor lines up with the adjacent
cable gland. Take care with the wiring - pin 1 of
the pressure sensor is the lead with a notch in it.
The photo at right shows the completed unit.

26

I

l45mm IENGïH

-ã OF ómmOD
MEfAt TUBE

The PVC tubing is held straight
by the thin metal tube. This is slid
over the tube and through the cable
gland right up to portl, before the
gland is tightened down.

Switch will be described in SrucoN
CHIp next month and you will need to
build one of these for each pump vou
wish to control.

Temperature control
If the outside temperature is at or

below 0"C, the water in the pipes that
connect to the tank may fieeze. if that
happens, then having a pump start up
could destroy both the pump itself and
the connecting hoses.

For this reason, the unit includes
temperature control. This feature au-
tomatically switches the pump off if
the ternperature drops below a preset
threshold.
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The actual threshold setting will
depend on the climate at your location
and how r,rrell the pipes are protected
from the enr¡ironment. If your plpsg
are underground, then thev mav never
freeze up. Conversely, if the pipes
are exposed, then they may easily
freeze.

Generally, you would set the temp-
erature to around -2" C. That's because
the water in the pipes is not likely to
freeze until the temperature drops
several deglees below zero for a rea-
sonable period of time,

Remote Control Mains Switch
In operation, the UHF Remote Con-

tlol Mains Switches receive the on or
off signals from the Base Station to
control the pumps. These switches
are each assigned a number from 0-9,
corresponding to the tank number
and its pump. This ensures that the
conect UHF Remote Control Mains
Switches respond to signals from the
Base Station.

Another important feature of each
UHF Remote Control Mains Switch
is brownout detection. A brownout
occurs when the mains voltage drops
well below its normal value, due to a
fault condition in the mains supply.
This not onllr ¿ff..¡t the brightness
of lights but more seriously, can cause

l-3¡...............*l

-/a
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pumps and other electric motors to
burn out. That's because, at low volt-
age, electric motors draw excessive
current (and thus overheat) when they
do not spin at their normal RPM,

To prevent this, the UHF Remote
ControÌ Mains Switch switches off the
suppÌy to the pump if a brownout is
detected (more on this next month).

Circuit details
The circuit for the Water Tank LeveÌ

Meter Base Station is really quite sim-
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ple. As shown in Fig.1, it's based on
a PICl6FBB microcontroller (IC1) and
a 2-Iine x 16 character LCD module,
Apart from that, there's just a couple
of 433MHz receive¡ & transmitter mod-
ules, a BCD switch, four pushbutton
switches and a few sundry bits that are
mainly in the power supply.

Of course, some of the components
are quite complex in themselves, such
as the 433MHz receiver and transmit-
ter modules, the LCD module and the
microcontroller. However, these can

Fig.2: follow this parts
layout diagram to build
both the main board and
the switch board. Take
care with the orientations
of the 433MHz receiver
and transmitter modules
- their pin assignments
are clearly marked on
their PC boards. Note also
that switches S1-S4 must
be installed with their flat
sides as sholvn.

be considered simply as "building
blocks", since we don't need to know
too much about their internal opera-
tion to make them work as intended.

IC1, the microcontroller, is at the
heart of the circuit. It monitors the
signal from the 433MHz receiver
and in turn drives the LCD and the
433lll4lHz transmitter that provides
pump control. It also monitors push-
button switches S1-54 and the encode
switch (S5).

Note thatwhile the 433MHz receiver
is vital to receive data from the level
meters, the 433MHz transmitter is
only necessary for pump control. If
you don't intend to use this unit for
pump control, then the transmitter
can be omitted.

As shown in Fig.1, the datareceived
by the 433l.llHz Rx (receiver) module
is applied to the RA5 input of IC1 via
a 1kQ current limiting resistor. This
resistor is included because IC1 can
latch up if excessive current flows
into or out of this pin if the input goes
above +5V or below 0V.

In operation, IC1 reads the data sig-
nal by clocking it in at a rate set by the
transmission locking pulse. This data
is then accepted by IC1 if the format is
correct and the encode value matches
the setting of BCD switch S5 (ie, the
encode switches in the level meters
and the Base Station must match each
other).

If the encode settings do not match,
then the data signal will be rejected.

to the two terminals on the PC board.
That done, connect a 12VDC plugpack
to the DC socket and apply power.
Check that there is +5V between pins
1.1 & 4 on IC1 and at pins 5 & 14 on
IC2's socket, If the voltage is within
the range of +4.75Y to +5.25V then
power ca¡ be disconnected and IC2
installed in its socket.

Apply power again and measure
the voltage between TP1 (GND) and
TP2. This should be about 2.5V but
if this differs by 0.25V, you will need
to run the set-up to adjust TP2 to sit
at 2.5V. This needs to be done at a

later stage when the pressure sensor
is connected.

Sensor box assembly
The fuIl assembly details for the

sensor box are shown in Fig.5.
First, a baseplate is made up us-

ing sheet aluminium measuring 31
x 26mm. This is then fitted with two
M3 x 20mm screws and M3 nuts for
the sensor and attached to two central
mounting posts in the box using M3 x
6mm screws.

That done, the sensor canbe slipped
onto its mounting screws (notched
pin to the Ìeft) and secured using two
more M3 nuts. Note that the sensor is
oriented so that port 1 is the one that
is connected to the tubing.

The wiring can now be connected
to the four sensor pins, with the cable
exiting through the adjacent end of
the box via a cable gland. Take care
with this wiring and make a note of
the wire colour used to make each
connection.

If you are using flat 4-way cable, it
will not form a watertight seal within
the gland. Applying a small amount of
silicone sealant around the wire where
it passes through the gland can provide
this waterproofing.

The port 1 connection to the sen-
sor consists of a 3mm PVC tube that's
covered with a 145mm length of
metal tubing. This assembly is passed
through the cable gland and clamped
in place.

The metal tube maintains an even
temperature inside the vinyl tube,
keeping it at the same temperature as

the pool water. The metal tube also
keeps the vinyl tubing straight and
holds it in place at a fixed depth in
the water.

If you need to run the TP2 set-up,
this can be done now. With power off,
temporarily connect the sensor to the
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alarm PC board terminals, taking care
that everything is correct. Now press
switch 52 and re-apply power. The
Status LED should light and the TP2
voltage will be seen to vary and finally
settle at about 2.5V after 60 seconds.

The sensor box can now be mounted
at the pool, with the probe tip im-
mersed by about 60-90mm. The box
can be attached to the side of the
pool using brackets to the ladder or
secured to the side of the pool using
an underwater-curing epoxy such as

Bostik Titan Bond Plus.
Note that when using the box

mounting holes, it has two mount-
ing screw points that are effectively
Iocated outside of the box enclosure
but are accessed with the lid off.

The sensor box must be located so

that it does not receive the force of
the filter pump outlet. In addition, the
filter outlet nozzle should be adjusted
so that it does not cause turbulence at
the top of the water.

The wiring between the sensor box
and Pool Alarm needs to be protected
from damage by using conduit in areas
where it is exposed. This conduit can
be placed underground.

You can use one or two sirens with
the alarm. These can be Ìocated in
different parts of your property to
provide full sound coverage. It is best
to have these disconnected until the
Pool Alarm is calibrated.

Calibration
The calibration is carried out by

using on-board switches 52 & 53 to
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the reading at AN3 is at +2.5V. This
process takes about 60s. The new PWM
value is then stored and used every
time the pool aÌarm is powered up.

IC2 operates at 500kHz using an
internal oscillator a¡rd is run from a 5V
supply derived from regulator REG1.

Construction
The Pool Alarm is built on a PC

board coded 03101081 and measuring
1,02 x77r¡lm. This is housed in an IP65

seaied polycarbonate enclosure with a

clear lid (rrs x 9o x 55mm).
Similarly, the pressure sensor is

housed in an IP65 sealed ABS case

measurìng 64 x 58 x 35mm.
The wiring details for the PC board

are shown in Fig.4. Start the assem-
bly by checking the PC board for any
defects such as shorted tracks and
breaks in the copper. You should also
check the hole sizes, The holes for the
corner mounting sctews need to be
3mm in diameter, while the holes for
the screw terminals need to be L.2mm.
Check also that the PC board will fit
into the box,

Install the single wire link and the
resistors first. Use the resistor colour
code tabÌe as a guide to finding each

Fig.4: the parts layout for the Pool Alarm, Note the jumper pins [top
centre) which must be set as per your requirements - see text.

rralue. Better still, use a digital mul-
timeter to check each resistor before
installing it. That done, instalL the PC

stakes for test points TP1-TP3 and for
the connections to 51, then fit the 3-
way header for links LK1 and LK2.

Next, install diodes D1-D3 and zener
diode ZD1. IC1 can then be mounted
but just insert and solder in the socket
for IC2 at this stage. Both the IC and
socket must be oriented correctly.

The capacitors can go in next. Note
that the electroÌytic types must be
oriented with the correct polarity, as

shown. Now install transistors Q1, Q2
and regulator REG1, taking care not
to mix them up, then install trimpot
VR1 and the BCD switch (BCDI). The
correct orientation for BCD1 is with
the dot to the lower right.

Switches 52 & 53 can be inserted
next. These will only fit easily on the
PC board with the correct orientation.
Finally, the scre'"t, terminals can be
inserted. Note that the 6-way terminaÌs
are made up of three 2-way terminals
that are interconnected using the
moulded dorretails that attach the
pieces together. The 4-way terminaLs
are made using two 2-way terminals.

Pool alarm box
Work can now be done on the main

Pool Alarm Box. First, drill a hole in
the lid for 51, plus holes in the box
for the cabì.e glands for the sensor and
siren wiring. You will also need a hole
for the DC panel socket,

That done, place the PC board in
the box and secure it with four M3 x
6mm screws. You can now attach the
panel label to the lid, install switch
S1 and insert the neoprene seal that is
pressed into the lid surround. Note: a

front-panel label can be downloaded
from the Srrrcol¡ Curp website if nec-
essary,

Next, wire up the DC socket to the
screw terminaLs and wire sr¡titch 51

55 is connected to the RB4, RB5,
RB6 and RB7 inputs of IC1 and can
pulì. these inputs to ground when its
'2', '4', '1' & 'B' switches are closed
respectively. Basically, it is a rotary
switch with 16 settings ranging from
0-9 and A-F. Fol the 0 setting, all
switches are open and for the F setting
alì switches are closed. Settings in be-
tween 0 and F have different combina-
tions of open and closed switches.

For example a '1' position will iie
IC1's RB6 input to ground, Conversely,
each RB4-RB7 input will be pulled
to the +5V supply rail when its cor'-

responding switch is open. That's
because each of these inputs has an
internal pull-up resistor of about
2Oko,

In operation, each switch setting
can be checked by IC1 because a low
voltage on the input means that the
switch is closed, while a high voltage
means that the switch is open.

Switches S1-S4 (Vier,rr, Set, Down &
Up) on the RBO-RB3 inputs are moni-
tored in a similar way.

Ports RAO-R A.3 & RA6-RA7 are used
to drive the LCD module. As shown,
RA0-RA3 drive the D4-D7 data lines,
while RÂ6 & RA7 drive the register
select (RS) and enable (EN) ìines
respectively. Trimpot VR1 sets the
display contrast voltage.

Driving the transmitter
The pump controÌ signal appears at

IC1's RÂ4 (pin 3) output and is fed to
the 433MHz transmitter. In practice,
the Base Station can individually
control up to 10 UHF Remote Control
Main Switches, which in turn switch
the pumps on and off as required.

The data transmission protocol is as

follows: initially a 5Oms tlansmission
is sent to set up the receiver so that it
is ready to accept data. That done, a

L6ms locking signal is sent, followed
by a a-bit encode number and a 4-bit
tank number.

An B-bit pump-on or pump-off sig-
nal is then sent. This is either 162 for
pump-on or 150 for pump-off. Finally,
an B-bit stop code with a value of 204
is sent. These stop bits indicate that the

lnstallíng The 433MHz
ßeceiver & Iransmitter
Modules
These larger-than-life-size photos
clearly show how the receiver (top)
and transmitter (right) modules are
installed on the main PC board. You
can leave the transmitter module
out if you don't intend to use the
pump control feature.

signal is for pump control and differ
from those used for the transmissions
from the Water Tank Level Meters.

Power supply
Power for the circuit comes from an

external 9-1.2V DC plugpack supply.
Diode D1 provides reverse polarity
protection, while zener diode ZD1
clamps any voltage spikes to 16V A
10Q resistor in series with the supply
raiì provides cunent limiting.

A 100¡rF capacitor decouples the
supply rail which is then fed to 3-
terminal regulator REG1. This pro-
duces aregulated +5V supplyraiì, with
further supply bypassing provided
by another 100¡rF capacitor directly
across REGI's output.

Additional 100¡rF, 1OpF and 100nF
bypass capacitors are also used to de-
couple the supply to microcontrolLer

IC1, the LCD module and the 433MHz
transmitter and receiver modules.

Construction
The Water Tank Level Meter Base

Station is built using two PC boards

- a main board coded o41o1o81 (115

x 65mm) and a switch board coded
041,01,082 (63 x 15mm). The latter
carries just four pushbutton switches
[S1-S4) and two 4-way SIL header
strips.

These boards are housed in a bulk-
head st]'le case fitted with a clear lid
and measuring just 1,20 x 7O x 3Omm.
Note that if you intend including

ffi)tbfls@@do
Value pF Code IEG Code EIA Code

100nF 0.1pF 100n 104
470pF nla 470p 471

Value pF Code IEC Code EIA Code

1 00nF 0.1¡rF 1 00n 104tr
tr
tr
tr
tr
E
tr
tr
tr

No. Value 4-Band Gode (1%) 5-Band Code (1%)

2 47OkA yellow violet yellow brown yellow violet black orange brown

1 220ka red red yellow brown red red black orange brown
2 39kO orange white orange brown orange white black red brown

2 27kA red violet orange brown red violet black red brown
2 22kA red red orange brown red red black red brown

3 2.2ka red red red brown red red black brown brown

6 1kO brown black red brown brown black black brown brown

2 10O brown black black brown brown black black gold brown

tBffiGdbu@dæ@æe@
tr No. Value  -Band Code (1%) 5'Band Code (1%)

tr 1 1kO brown black red brown brown black black brown brown

tr 1 10O brown black black brown brown black black gold brown
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pump control, then the 433MHz trans-
mitter and its associated components
must be installed.

Begin construction by checking
the PC boards for any defects such as
shorted tracks or breaks in the cop-
per areas. That done, check that the
hole sizes are correct. In particular,
the holes for the four corner mount-
ing screws, the four LCD mounting
points and for REG1 should be 3mm
in diameter.

Check also that the main PC board
fits into the box. It should have a cir-
cular cut-out at each corner so that it
cÌears the corner pillars, Ifnecessary,
cut these out and file the edges of the
board until it is a neat fit.

That done, you can now begin
installing the parts. Fig.2 shows the
parts layout diagram, lnstall the two
resistors first, taking care to use the
correct value at each location. It's just
a matter of using a digitaÌ multimeter
to check their vaÌues, before soldering

them in position.
The three wire links can go in next,

followed by PC stakes for the receiver
antenna connections. You should also
instalÌ additional PC stakes for the
transmitter antenna connections if
pump control is to be used.

Follow these with diode D1 and
zener diodeZDl, taking care with their
orientation. That done, instalÌ a socket
for IC1, making sure that the notched
end goes to the left; ie, towards the
10OnF capacitor. Don't install IC1 yet,
though - that step comes later, after
some initial power supply checks.

Next on the list are the 4-way and
3-way SIL (single in-line) sockets (used
later to mount the switch PC board).
These two sockets can be made by
using a sharp krife to cut down an B-
pin DIL (dual in-line) IC socket. Clean
up the edges with a small file before
mounting the sockets.

Similarly, you also need to install
two 7-way SIL socket strips to accept

the connections for the LCD module.
These can be made by cutting and fil-
ing a 14-pin DIL IC socket.

Now for the capacitors. Note that
three of these are electrolytic types
and must be oriented with their
poÌarity as shown. In addition,
the 100pF capacitor to the right of
IC1 must lie horizontally on the
PC board; ie, it's installed with
its leads bent down by 90" (see

photo).
Note also that there are three

10OnF capacitors on the board, The
two ceramic types go in adjacent to

the 433MHz receiver and transmit-
ter modules, while the 100nF MKT
capacitor is positioned immediately
to the left of IC1.

Regulator REG1 is installed so that
its metal tab sits flat against the PC
board. The procedure here is to first
bend the regulator's centre lead down
through 90" some Smm fiom its body,
after which its two outer leads can be
bent down about 7mm from the body.
That done, the device is fitted to the
board and fastened using an M3 x
6mm screw and nut before soldering
its leads.

Don't solder the leads before bolt-
ing the device to the PC board. If you
do, you could stress and fracture the
PC tracks as the device is tightened
down.

The DC socket, BCD switch S5 and
trimpot VR1 can now go in. Be sure
to orient the BCD switch exactly as
shown and set it to the same number
as the encode switches in the Water
Tank Level Meters,

The main board assembly can now
be completed by instaÌling the 43 3MHz
receiver and transmitter modules, As
previously stated, the latter is only
necessary if pump control is required,
otherwise simpiy leave it out. Make
sure that these parts are correctly
oriented (see photos) - their pins are
clearly marked.

You will also need to install the
antennas for these modules. These
antennas are made using 170mm
lengths of hook-up wire, each running
from its module's antenna PC stake to
a PC stake at the opposite corner of
the board.

Switch board
The switch board should only take

a few minutes to assemble.
Begin by installing the four push-

button switches, making sure that

, The LCD and switch nodules
simply plug into their respective

socket sbips on the main PC board.
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4-way pin headers are installed on
the switch board - sce text.
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both ports, pins 2 & 4 are nominally
at the same voltage; ie, 2,5V. If the
pressure at port 1 increases compared
to port 2, pin 2 rises and pin 4 falls.
The change in voltage is quite small
- around 1mV for a lkPa pressure dif-
ference. However, the actual voltage
change with typical wave movement
is only around 200pV so we need to
ampÌify this signal using instrumenta-
tion amplifier IC1.

Since we are concerned with wave
movements (ie, pressure variations)
rather than the absolute pressure
levels, the output from the sensor is
AC-coupled via 1¡rF non-polarised
capacitors to op amps ICla & IC1b, The
non-inverting inputs of ICla & IClb
(pins s & 5 respectively) are biased via
47Okç¿ resistors to a +2.5V reference
derived using two 2.2kf) resistors and
a 100¡-LF capacitor.

ICla & IClb are set up as non-invert-
ing ampÌifiers with 39kQ feedback
resistors and a single 10f) resistor be-
tween their inverting inputs. A  70pF
capacitor across the 39kÇ2 resistors
rolls off signal above about B.7kHz
and this prevents possible oscillation,
The gains of ICla & IClb are each 1 +
39kQ/1oQ, or ciose enough to 3900.

The outputs of ICla & IClb are
summed in differential amplifier IClc
which effectively adds the two outputs
together. ICLc's gain is 2x27kQ/22kQ
or 2.45 (for the two outputs), so the
overall gain is 3900 x 2,45 or 9555.

Rain filtering
IClc's output is filtered using a

2.2kO resistor and 1O¡rF capacitor to
remove high-frequency signals above
7.2H2. This prevents detection of rain

18 StLtco¡rt Cutp

The faycar Cat. Ll\-5308 (left) and LA-
5256 (right) piezo sirens are ideal for
use with the PooI Alarur. The LA-5308
includes a shobe as well.

falÌing on the pool. IClc also shifts the
DC level of the output signal. This is
done by feeding it with an offset volt-
age from IC1d, via the 27kO resistor
from pin 14.

ICld obtains its reference voltage
from a pulse width modulaied [PWM)
signal from PIC micro IC2. This signal
swings from 0-5V at a frequency of
49oHz and has a duty cycÌe of about
50%. The PWM signal is filtered using
a 22ok0 resistor and 1O¡tF capacitor
and fed to pin 12 of IC1d.

The PWM signal is adjusted auto-
matically during calibration so that
IClc's output is at 2.5V when there is
no signal from Sensor 1,

Microcontroller functions
IC2, the PICl 6FBB-I/P microcontrol-

ler, processes the signal from IClc and
drives the alarm and the Hold, Status
and Alarm LEDs. IC2 also monitors
inputs at RB1, RB2 and RB3 for the
switches, the linking options at RAZ,
the RB4-RB7 inputs for BCD1 and the
voltage at the wiper of trimpot VR1.

Output RA7 drives the flashing
AÌarm LED r,r'hile output RA6 drives
transistors Q1 & Q2 which are the
siren drivers.

Trimpot VR1 is monitored by the
AN4 input and its wiper voltage con-
verted to a digital value from 0-255 for
its 0-5V range, to give a timeout period
in minutes. This value is placed in
a counter that is decremented every
1.18s until it reaches zero and the
alarm goes off.

HoÌd switch S1 connects to the RB3
input which is normally held high
(+5V) via an internal pull-up resis-
tor. When 31 closes, IC2 responds by

altering the mode from Hold to Moni-
tor or fiom Monitor to Hold. Output
R \1 drives the Hold LED via a 1kQ
resistor.

Output RAO drives Status LED 2

via a 1kÇ2 resistor. LED2 lights dur-
ing the quiescent set and AÌarm set
procedures. If LED2 is flashing, it
indicates levels that are over the qui-
escent setting.

Switches 52 (Quiescent Set) and
53 (Alarm Set) are monitored by the
RB1 and RB2 inputs. Pressing 52 or 53
starts the program in iC2. This moni-
tors the AN3 input and calculates the
voltage range encountered for a period
of 1os.

It does this by monitoring the AN3
input every 10Oms and storing the lev-
el in memory. After sampling for 10s,
it finds the minimum and maximum
values and subtracts the minimum
from the maximum to derive the span
range, This value is then multiplied b1,

95% for the Alarm level and 105% for
the Quiescent level. The lower alarm
level provides for a small amount of
leeway in pool movement to sound
the alarm,

The higher quiescent setting of
105% is so that the quiescent level
for the pool will normally be less than
this. The resulting values are then used
to check for quiescent or alarm levels
at the AN3 input.

Whether to return to Hold from
monitoring or not is selected with the
linking at input RA2, RA2 is pulied
high with the link in LK2 and low with
the link in LK1.

Rotary switch BCDl selects the
monitor return period. When BCD1
is in position 0, all the switches are
open and the RB4-RB7 inputs are
pulled high via internal pull-up resis-
tors. This setting is for a "no-return to
monitoring" from hold. Other settings
of the BCD switch wili pull at least one
of the RB4-RB 7 lines to ground via its
common pin and select a time period
as shown in Table 1.

As already noted, the CCP1 output
at pin 6 produces the PWM signal. It
is initially preset so that the output of
IClc is nominally at +2.5V However,
because of manufacturing tolerances
in IC1, the output could vary and so
there is a set-up procedure (to set the
output to 2.5V).

Pressing switch S2 before power is
applied to the circuit runs this pro-
cedure. The program within IC2 then
adjusts the PWM percentage so that

I.CD MODUI.E
'14-wAY Dil.

HEADER

BOTTOM OF BOX

each switch has its flat side oriented
as shown. That done, the 3-way and
4-way headers can be installed.

These headers are installed on the
track side of the PC board (see photo),
Install each one so that its pins pro-
trucle about 1mm above the board
surface, then solder the pins and slide
the plastic spacer towilds the PC board
until it rests against the solder joints.
The assembled switch board can then
be plugged j.nto the main board.

Mounting the LCD module
The LCD module is connected in

similar fashion to the switch board, In
this case, you have to carefully solder
a 14-pin DIL header to the module and
once again, this has to be installed from
the underside of the PC board.

Push the header in so that iis pin
length below the PC board is exactly
Bmm (an Bmm-wide cardboard strip
makes a hand1, alignment tool). That
done, carefully tack solder a couple of
pins, make any adjustments as neces-
sary, then compiete the soldering.

Note that you wiÌl need a soldering
iron with a very fine tip for this job,
to avoid butchering the fine tracks on
the top of the LCD module.

Applying power
Now for the smoke test. This is done

with IC1 out of its socket and the LCD
module unplugged.

First, apply power and check that

siliconchip.com.au

TOP & BOTTOM

pc B6ARD Nylon spacers,

I4WAY DIL SOCKET ON PC BOARD

there is 5V between pins 14 & 5 of
IC1's socket. If this is correct, switch
off and instaÌl IC1 with its notched
end towards the 10OnF capacitor (see

Fig.z).
Next, install four M3 x 1Omm tapped

Nylon spacers on the main board to
mount the LCD module. Secure these
using M3 x 6mm scre\ rs, then plug
the LCD module in and secure it to
the spacers using another four M3 x
6mm screws.

Note that there is a tab beneath the
LCD moduLe which interferes with IC1
when you attempt to mount the mod-
uie in place. This tab must be bent over
to 1ie flat against the LCD module's PC
board to avoid this problem.

The completed assembly can now be
installed in its case. If you are build-
ing from a kit, the case will probably
be supplied with a screen-printed
Iabel and with all the necessary holes
drilled. If not, then you will have to
drill the holes yourself.

You will need four 10mm holes in
the lid of the case to cÌear the switch
caps, plus a 6mm hoÌe in the side
of the case to give access to the DC
socket. The latter is located 9mm
down ftom top of base and 12mm in
from the side.

The switch holes in the lid can be
drilled using the front panel label
shown in Fig.4 as a template. These
can initially be drilled out to about
Smm using a small pilot hole to start
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AGE NOW
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Farts LEst

1 PC board, code 04101081,
115 x 65mm

1 PC board, coded 04101082,
63 x 1Smm

.l bulkhead case with clear top,
120 x 70 x 30mm (Jaycar HB-
6082 or equivalent)

1 9VDC 200mA plugpack
1 LCD module with backlight

(Jaycar QP-5516 or equivalent)
1 PO-mount 2.5mm DC socket
1 433MHz receiver module

(Jaycar ZW-3102 or equivalent)
1 433MHz transmitter module

(Jaycar ZW-3100 or equivalent)
(optional for pump control)

4 click-action PC-mount switches
(s1-s4)

1 0-F 16-position BCD switch
(s5)

1 14-pin DIL header (2.54mm
pin spacing)

1 4-way SIL header (2.54mm pin
spacing)

1 3-way SIL header (2.54mm pin
spacing)

'1 14-pin DIL lC socket (cut to
suit the 14-pin DIL header)

1 8-pin DIL lC socket (cut to make
4-way & 3-way SIL sockets)

1 '18-pin DIL lC socket
4 M3 x 9mm or M3 x 10mm

tapped Nylon spacers
9 M3 x 6mm screws

1 M3 nut
4 No.4 x 6mm self-tapping screws
1 80mm length of 0.7mm tinned

copper wrre
1 170mm length of medium-duty

hookup wire
1 170mm length of medium-

duty hookup wire (optionalfor
pump control)

2 PC stakes
2 PC stakes (optionalfor pump

control)
1 1OkO horizontaltrimpot (code

103) (VR1)

Semiconductors
1 PlCl 6F88-l/P microcontroller

programmed with water tank
level receiver.hex (lC1 )

1 7805 5V regulator (REG1)
1 1 N4004 1A diode (D1)
1 16V 1W zener diode (ZD'l)

Gapacitors
3 100pF 16V PC electrolytic
1 1O¡rF 16V PC electrolytic
1 100nF MKT polyester
1 100nF ceramic
1 100nF ceramic (optional for

pump control)

Resistors (0.25W, 1%)
1 1kO
1 10O

with and then carefully reamed out
to l-Omm.

That done, the front-panel artwork
can be downloaded from the SilIcoru
Cmp website, printed out on a colour
printer and attached using double-
sided adhesive tape. It can then be
protected by using a single Ìayer of
clear self-adhesive film (eg, wide
sticky tape) and the holes cut out with
a sharp utility knife.

Alternatively, you can trim the label
to fit inside the lid by making cutouts
for the corner pillars. It can be attach-
ed using a smear of cÌear silicone
sealant.

The board assembly simply sits on
integral standoffs on the bottom of the
case and is secured using No.4 self-tap-
ping screws. That done, apply power,
and adjust trimpot VR1 for optimum
contrast on the LCD.

The assembly cannowbe completed
by attaching the lid and mounting
brackets using the four scre¡¡'s sup-
plied with the case.

Setting up
At this stage, when power is ap-

plied, the display should show a
question mark (ie, "?") for tank 1's
level. You now need to enable the
tanks that are to be monitored using
the procedure described earlier. Once
that's done, the correct level will be
dispiayed for each tank.

The Base Station needs to be posi-
tioned so that it can receive signals
from all the Water Tank Level Meters
that are to be monitored. In each case,
when a valid signal is received, the
display will show the signal level for
that tank instead of a question mark.

During our trials, we found that
there were piaces inside the house
where the reception was unreliable,
particularly when the Water Ta¡k Lev-
el Meter was more than 100m away.
In practice, it's a matter of finding the
best place to receive signals from aÌl
the level meters.

In addition, it may be necessary to
position each Ìevel meter so that it is
on the side of the tank that faces the
Base Station, The antenna can aÌso
play a role here and an antenna con-
sisting of a length of 1mm wire that
extends straight out of the Water Tank
Level Meter (ie, from the transmitter)
can improve reception at the Base
Station. Some experimentation with
the antenna orientation may also be

sc
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Hold mode so that the alarm wiÌl not
sound. However, during this time, the
Pool Alarm continues to monitor the
wave movement. Typically, during
pool use, the wave movement will
continue to be over the quiescent level
and the Pool ,\larm will remain in the
Hold mode.

When the pool is not in use, wave
movement within the pool will settle
to below the quiescent level. In this
case, the Pool Alarm will change from
Hold mode to Monitor mode, after a
preset period of "no pool" activity, The
period of inactivity can be adjusted to
allow for the way the pool is used.

Ifthe pool is often vacant for a short
time before it is used again, the period
can be made sufficiently long to pre-
vent the return to Monitor happening
in that time period. The adjustment
range is from 1.25 - 75 minutes. One
setting prevents the monitor return
function.

The change from Hold to Monitor
and ftom Monitor to HoId can also
be toggled with the Hold pushbutton
switch. The Hold LED then flashes for
Monitor and is continuously lit for the
Holcl mode.

During the monitoring mode, windy

siliconchip.com.au

conditions may cause wave movement
which could exceed the quiescent
level but may be below the alarm
level. The Pool Alarm has an option
that can return it to the Hold mode if
the quiescent level is exceeded for 30
seconds without the alarm level being
exceeded. This feature is included to
prevent faÌse alarms from the siren in
windy weather. The Pool Alarm will
then return to the monitoring mode
after the wave movement has reduced
to below the quiescent level.

Should the alarm sound and time
out before the Hold switch is pressed,
the alarm will return to Hold after the
alarm period expires. The "return to
hold" option can be enabled or disa-
bÌed with a jumper pin selection.

Just which option you select de-
pends on your pool and whether it is
subject to windy conditions. Protected
pools may not need the "return to
Hold" feature. This is a compromise
between preventing false alarms and
providing continuous pool protec-
tion,

The sensor
An air-pressure sensor, the MPX-

2010DP manufactured by Freescale

Semiconductor, is used to measure
wave movement. Its internal arrange-
ment is shown in Fig.2. The sensor
comprises a strain gauge that provides
a resistance variation with applied
Ioad. In this case, the load is the air
pressure exerted on the gauge due to
a tube inserted into the pool.

The sensor is called a differential
type because it measures the difference
in pressure between one port and the
other, For our application we use poft
1, which has a silicone gel protective
layer to prevent moisture affecting the
strain gauge element. Port 2 is Ìeft dis-
connected and is vented to the inside
ofthe enclosure.

Bythe way, this is the same pressure
sensor as used in the Water Tank Level
Meter, currently described in this and
past issues.

Circuit description
The circuit of the PooÌ Alarm is

shown in Fig.2 and comprises the
pressure sensor, an instrumentation
amplifier and a PIC microcontroller,
plus associated switches, LEDs and
other components.

Sensor t has differential outputs at
pins 2 & 4. With the same pressure at

Here are the three main õiäiie¡ts of thù Pool Alarm. At left, actually shown upside-down, is the sensor with the
open-ended tule emcr-g[ng from a gland. Centre is the alarm proper, housed in a waterproof box so it can be
mo 'nted outsidiiñiiàï'the nool if vou wish. At risht is a commercial shobe/siren which is trieeered when a Imounted outsidiiñèài'tùe pool if you wish. At right is a commercial sbobe/si¡en which is triggered when a large
enough wave occurs in the pool, ie, when someorre falls in!enough wave occurs in the pool, ie, when someorre falls in!

View Set

Fig.4: this ftill-size front-panel artwork can be photostated and used
as a drilling template for the case lid. The panel artwork can also be
downloaded from our website, printed out and attached to the lid using
double-sided adhesive tape - see text.
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STAINLESS STEEI. COVER PÁTE

waves and sets off an alarm if these
variations reach a preset level.

The sensor box has a thin tube
emerging from it. The box is placed
so that the probe tip is about 60-9Omm
under water. This sensor box can be
secured to a pool ladder or fixed to the
side of the pool, as we have shown in
our photos.

The pool alarm is plugpack-pow-
ered so it needs to be located near to
the mains. Complete safety from the
mains power is provided firstly by
the isolation given by the plugpack
and secondly by the fact that there is
no electrical contact with the water
itself.

Additional features
Our Pool Alarm has several features

worth noting. Most prominent on the
main Pool Alarmbox is aweatherproof
pushbutton "Hold" switch. This is
used to set the operating mode of the
alarm. When powered up, the alarm
is initially set to its normal monitor

mode where it checks for pool wave
movement. It takes about 10 seconds
after power up to begin monitoring and
during this time, the green "Hold" LED
remains lit. After the 10 seconds, the
LED flashes briefly every 1.5 seconds,
indicating that the alarm is in the
monitor mode.

If the Pool Aiarm serìses ihat the
pool wave movement is sufficient,
it will sound the aÌarm. The alarm
period can be varied lrom between
zero and five minutes, with typical
settings around the 30s to 3-minute
range. During the aiarm period, an
Alarm LED flashes on and off at five
times per second.

The alarm siren can be stopped at
any time by pressing the Hold switch.
This will also stop the Alarm LED
flashing. The HoId LED will also stop
flashing but unlike the Alarm LED, it
will remain constantly on. The Pool
Alarm is now in the Hold mode where
the alarm will not sound. The AÌarm
LED, however, will flash whenever
wave movement is above the alarm
threshold. The hold mode is used
when the pooì. is in use.

The degree of wave movement
required to set off the alarm can be
calibrated to suit your pool. This is
done by dropping a weighted bucket
into the pool (simulating a small child
falling into the water) and pressing the
alarm level switch (on the PC board).
The Pool Alarm will monitorthe wave
movement over a L0s period and setup
the level required for the alarm. During
this calibration period, a "Status" LED
will be lit.

A second quiescent level can also be
calibrated into the PooI Alarm. This
level is the wave movement within the
pool when no-one is in it but with a

light breeze blowing and perhaps the
filter running (normal filter running
should not trigger the Pool Alarm).

In practice, the level is calibrated
under these conditions (ie, when a
reasonable wind is blowing) by press-
ing the Quiescent Level calibration
switch, The Pool Alarm then monitors
wave movement for 10 seconds and
stores the level. During this calibration
period, the Status LED is lit.

Quiescent level calibration allows
the Pool Alarm to provide extra fea-
tures. First, it allows the mode to
return from the HoId to the monitor
mode automatically. So when the
pool is being used, the Hold switch is
pressed to set the Pool Alarm to the
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As detailed in the last two articles, the Water
Tank Level Meter uses a pressure sensor to
measure the water level. Here's a few tips on
improving the set-up plus an improved method
for mounting the pressure sensor externally.

/l S ORIGINALLY DESCRIBED in
ll,Nou"-ber 2007. our Water Tank
Level Meter used a pressure sensor
that was mounted inside the case (ie,

on the PC board). This sensor was con-
nected to a tube that was then inserted
into the tank, with one end close to
the bottom.

The resultant air pressure within the
tube thus provided a measurement of
water level.

An alternative method was subse-
quently described in the December
issue and this involved mounting the
pressure sensor in a sealed box at the
bottom of the watertank, The electricaL
output from the sensor was then fed
back via a cable to the Level Meter.

Since publication of these articles
it has come to our attention that the
"tube in tank" method is onlv valid for
short-term water leveL measurements.

This external sensor assembly
is designed to conncct directly
to the outlet at the base of the
water tank via a T-piece. Refer
to Fig.1 for the assembly detáils.

Unfortunately, the measurements will
become inaccurate after an extended
period of time, This is due to some
diffusion of the air into the water,
resulting in Ìoss of pressure.

As a result, our first measurement
technique (ie, where the sensor is
mounted on the PC board) is no longer
recommended for Ìong term monitor-
ing. By contrast, the in-tank sensor
measurement technique described
in the December article is suitable,
because this is not affected by pres-
sure loss due to the diffusion of air
into the water.

Making it better
Assuming that you do mount the

pressure sensor inside the tank (see

pages 86-87 , Dec. 2OO7), there are a

few things you should do to improve
reliability.

First, a short squirt of silicone water
repellent (eg, Selleys Water Shield)
should be directed into both sensor
ports, to improve water protection at
the sensor's gauge. In addition, a few
drops of mineral oil should be placed
in the tube, so that an air pocket and
oiì. trap is formed just above where the
tubing is clamped to the box. This is
to prevent direct contact between the
sensor and the water at port 1.

Note that there should be a small
amount of air left between port 1 and
the oil. The oi1 repelÌent action of the
silicone spray is also helpful here.
Note that mineral oil is available lrom
pharmacies as babv oil.

Water in the vent tube
One problem is that the vent tube for

port 2 may ultimately contain water in
the lower portion of the "U"-shaped
section in the sealed box at the bot-
tom of the water talk. This is due to
water condensation from the air and
if enough water condenses to close off
the tube, this will lead to inaccuracies
in the pressure reading due to incor-
rect pressure at port 2 with barometric
changes.

As a result, if the water level read-
ings appear to be inaccurate, the con-

Fig.l: the Pool Alarm in block diagram form. Pressure variations due
to changes in the water level are detected by Sensor 1. Its weak output
is amplified and then processed by the PIC microcontroller which
controls the alarms and drives the status LEDs,

STRAIN GAUGE DIE

EPOXY CASE

SII.ICONE DIE

COATING

Rry DIE BOND

INSIDE THE PRESSURE SENSOR

Fig.2: this cross-section diagram shows the internal structure of the
MPX-2010DP pressure sensor, The strain gauge varies its resistance
according to the applied load. Pl &P2 are the two port openings.

OK, Ìet's see how it works. Fig.1
shows the block diagram of the Pool
AÌarm. It uses a pressure sensor to de-
tect sudden increases in water depth,
as happens when an object falls into
the pool creating waves.

The unit is built in two sections,
each in a weatherproof box. One
houses the sensor while a second,
which we have dubbed the Pool ,\larm
box, houses the PlC-controlled alarm
circuit. The two are connected via a

4-way cable.
While our photo shows the alarm

box on the side of the pool, this would
not be a typical installation. Rather,
the Pool Alarm box would normally
be located close to the filter box
(where mains power is available) or
more likely in the house, if the pool
is reasonably close. The cable can be
run underground across to the pool
sensor box.

Inside the sensor box is a pressure
sensor. This measures the water pres-
sure variations in the pool due to
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densation will have to be drained f¡om
the tube. To do this, it's simply a matter
of removing the sensor assembly from
the tank and tipping the water out.

Having said that, this degree of con-
densation is unÌikely to occur except
in very humid cÌimates. If necessary,
the effect can be minimised by placing

90 StttcoN CHtp

Fig.l: follow these diagrams to build and install
the external pressure sensor, As shown, the sensor
is mounted in a waterproof box and connects to
the tank's outlet via a T-piece made up using a
metal tube and a cable gland. Don't forget to drill
a small hole in the underside of the box, so that
atmospheric pressure is applied to port 2 (P2) of
the sensor (see text).

CABI.E

n-/ auNo

-31

MOUNTING PLATE
(l8s ALUMINIUM)

4mm PVC TUBING
TO'TEE' CABTE GIAND

\
,o, RING-.

CONNECTON

a water-absorbing desiccant (eg, silica
gel) within the tube.

Alternative sensor placement
Another recommended technique

for water level measurement has the
sensor located outside the water tank.
This arrangement is shown in Fig.1

33mm TENGTH OF
3mm OD METAL TUBE

-/ INSIDE TOWER END
,f oF pvc ruBE

and involves connecting the pressure
sensor input directly to the outlet con-
nection at the base of the water tank.

The main advantage of this scheme
is that because the sensor and its wir-
ing are now located outside the tank,
there is no need to fully seal the inside
of the box.

20mm IONG

WATER
TANK

WATER TANK

l* rs

I

POIY OLnlFf PIPE FROM TANK 25mm OD OR IARGER
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. Mon¡tors wave height caused by any disturbance in the pool
o Adjustable quiescent and alarm wave levels
. Adiustable alarm per¡od
o Pushbutton switch for Hold/Monitor modes

- Hold mode g¡ves v¡sual but silent alarm (for testing and attended pool use)

- Monitor mode for visual and audible alarm (for unoccup¡ed pool use)
. Automatic return to Monitor mode after pool water settles
o Adjustable return to Monitor per¡od
. Opt¡onal Set-to-Hold mode with pool turbulence preventing false alarms
o lndications of Hold, Status and Alarm cond¡t¡ons
. Weatherproof housing
. Can drive two alarm sirens
. Plugpack-powered
. Su¡ts all pools where the top water level is below the pool edge
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1 lP65 sealed enclosure 64 x 58
x 35mmmm (Jaycar HB-6120
or equivalent)

1 31 x 26mm sheet of 189
Aluminium

2 3-6mm waterproof cable
glands

3 M3 x 6mm screws
2 M3 x 20mm screws
4 M3 nuts
1 4-way pin header
1 50mm length of 4mm PVC

tubing
1 4-way sheathed cable (length

to suit application)
1 set of fittings suitable for water

tank 4mm tubing connection

The connection to the tank's outlet
can be made using a "Tee connector".
This can be obtained from an irrigation
supplier (eg, a T-piece as used for drip
irrigation) or you can fashion your
own fitting. An alternative is to use a
small metal tube inserted into a metal
tap fitting, which would then accept
the PVC tubing fiom the sensor. This
metal tube cal be brazed, soldered or
glued in place.

If you are using 25mm or larger poly
pipe at the tank outlet, then a T-piece
can be made by first drilling a hole in
the side of the pipe close to its end,
to accept a 3-6mm cable gland. This
hole needs to be positioned close to
the end so that access is available to
flatten down the tube at the mounting
area ald to provide access to the gland
nut inside the tube.

The seal between the gland and poly
pipe can be improved by using an 'O'
ring (as shown in Fig.1) or by using a
silicone sealant that's suited for wet
areas (or you can use both), A 3mm
OD metal (or hard plastic) tube then
needs to be plaied inside the PVC tube
so that the gland will not close off the
PVC tube when it is tightened down.
Metal tubing this size can be salvaged
from a telescopic antenna,

,\s shown, the sensor is mounted
on a smaìI aluminium plate within
a sealed enclosure, This baseplate
is made up using sheet aluminium
measuring 31x 26mm and is attached
to the two central internal mountings
posts using M3 x 6mm screws. The
sensor itself is attached to the base-
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plate using two M3 x 20mm screws
and M3 nuts.

As shown in Fig.l, the port 1 con-
nection comprises a 3mm PVC tube
that connects to the T-piece in the
water tank's outlet. Port 2 vents to the
atmosphere.

A 4-way cable (eg, telephone cableJ
is connected to the four sensor pins
and exits from the top or side of the
box through a cable gland. Note that
you must orient the sensor so that port
1 is connectedto the tubing. As shown,
the sensor is mounted with pin 1 (the
notched pin) to the left. Make a note
of the wire colour used for each con-
nection to the sensor.

At the other end, this wiring con-
nects to the socket in the Water Tank
Level Meter via a 4-way pin header
connection. Make sure that this con-
nection is made with the correct
orientation and don't get the wiring
mixed up.

Making it water-tight
Note that if you are using a flat 4-way

cable, it will not form a watertight seal
within the gland. This can be fixed by
applying a small amount of silicone
sealant around the wire at the entry
and exit points of the gland, so that
the box is waterproof.

In addition, a small hole must be
drilled in the box to allow the air
pressure to vary inside the box for the
sensor's P2 port. This hole should be
drilled so that it is in a bottom panel
when the box is mounted in position,
to keep water out.

A hole size of just 1.Smm is all that's
required.

The same recommendations we
made above for the in-tank sensor
installation also applyhere. These are
to improve reliability from the sensor

- ie, use a squirt of silicone water
repellent into both sensot ports and
place a few drops of mineral oil in
the tube so that air and oil can then be
trapped just above where the tubing is the tube),

o Learn about engine management systems
o Projects to control nitrous, fuel injection and turbo boost

systems
o Switch devices on and otf

according to signal frequency, temperature & voltage
o Build test instruments to check fuel injector duty cycle, fuel

mixtures and brake & temperature
Mail order prioes: Aust. $422.50 (incl. GST & P&P); 0vetseas $426.00
via aimail. See www,siliconch¡p.G0m.au for otdeting details.

clamped in the gland.
As before, the oil is to prevent direct

contact between the port 1 sensor and
the tank water. Don't overtighten the
cable gland for the port 1 tube - you
don't want to close off the tube com-
pletely.

Mounting it in place
The box canbe mounted on the side

of the tank, so that the port 1 tube sits
vertically, This keeps the mineral oiÌ
floating on top of the water.

Note that it's important to keep the
port 1 sensor input as lowas possible,
so that it sits just above the tank's out-
let. That way, the fulÌ range of the tank
can be measured. Also, try to prime
the tubing with water up to the gland
before attaching to the tank T-piece,
so that the initial caìibration will be
correct. If there is too much air, you
may need to recalibrate after the air
has diffused into the water.

Note that the box has two mounting
points that are effectively outside the
box's sealed section but are covered
by the lid. So to access the mounting
holes, you have to remove the lid.

The unit can be mounted on brack-
ets or directly onto a wall or the tank.
To mount it to the side of the tank, first
mount two lengths of 19 x 19 x 70mm
hardwood, spaced apart to match the
box's mountingholes. This timber can
be secured to the tank using builder's
adhesive or silicone sealant. The box
is then attached using suitable wood
screws into the timber [but not so
long that they can penetrate the wall
of the tank).

As with the in-tank sensor, tem-
perature compensation is not required
and the unit should be left at the zero
compensation setting. As for the Water
Tank Level Meter itself, this can be
mounted in any convenient location,
even if it is exposed to sunlight (since
the temperatute sensor no longer has
to correct for the air temperature in
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of 2V)? This is never stated but realÌy,
if the manufacturer wanted to give a
real indication of quality, that is what
they would do. They would also give
an indication of the effrcacy of error
correction which would tell you how
good the player was at coping with
badly scratched disks,

OK, so we put the player through a
battery of tests, starting with test disks
by Philips and Technics.

Test results
Frequency response was the first

parameter to be tested ald we achieved
a response from 20Hz to 2OkHz within
+0.04d8 and -0.OZdB or you could just
state it as flat within +0.03d8. lust
read that again: +.03d8! This is truly
"ruler-straight". So why is Denon so
coy about its frequency response?

Separation between chalnels came
in at -106d8 between 100H2 and
rOÉHz, compared with the claimed
figure of -105d8 at 1kHz. At 2OkHz,
separation was -103d8.

SignaÌ-to-noise ratio also came in
at -106d8 with respect to 2V and
with a noise bandwidth from fOHz
lo 22kHz.

These figures are not just very good;
they are truly excellent because what
they don't indicate is what we didn't
measure. Er, what? In the past, when-
ever we have measured a CD player,
we have always had to go to special
Iengths to remove the over-sampÌing
artefacts al 44kHz, BBkHz (2-times
oversampling), 352.BkHz (B-times
over-sampling) or whatever. In fact,
that is the sole reason we have a
"brick-wall" passive 2OHz lo 2}kJfz
filter to match our Audio Precision test
gear - to remove the digital sampling
artefacts! But the Denon DCD-7004E
has no measurable artefacts or any
digitaÌ noise whatsoever, regardless of
the noise bandwidth used to make the
measurement. The only noise is very
low-level hiss.

And while the player can have its
displayturned off, to remove anynoise
due to that source, we measured the
same result whether the display was
on or off.

Linearity tests always separate the
ordinary CD players from the good
ones and here the Denon excelled.
The test involves reducing a lkHz sine-
wave by precise 1OdB steps (from a test
disk) and reading off the results, This
is a measurement of the linearity of
the Digital-to-Analog converter. Most
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players are OK doumto -708 butbelow
that they are in trouble. At -BOdB, the
Denon was -80.2d8. At -90d8 (as far
down as we can go), the result was
-90.11d8. Excellent.

Finally, we did a range of harmonic
distortion tests, starting at the maxi-
mum level of zV (or 1,95V in the case
of the Denon). Over the frequency
range up to SkHz, we got readings of
.008%, increasing Io .029o/o al2OkHz
This is very good.

Then we went further and took
more measurements at reduced levels,
including the suggested test above at
-40d8. Under these conditions you
always expect increased distortion
because the overall signal range for
the sampling process is much reduced.
Even so, the Denon came in with good
performalce, giving a measurement of
0.13o/o at lkHz and -+OdB (2mV) level.
We could go on but you should have
the overall picture by now: this is the
best CD player we have ever measured,
although to be frank it is quite a few
years since we last put a good quality
CD player through its paces.

Suffice to say, Denon could trumpet
their very good performance flgures
but for reasons known only to them-
selves, they don't.

Ultimately, sound quality is every
bit as good as you would expect.
Interestingly, I think that this player
has more definition of low level bass
signals than I have heard with my
existing CD players. That could be a
direct result ofthe very good low level
linearity of this playei.

The Denon DCD-7004E CD player is
also utterly quiet ald does not inject
any hum ald buzz into the compan-
ion amplifier, So if you have the very
best amplifier in your system, you
can expect the Denon not to add any
noise apart from a teeny amount of hiss
which you might hear if you put your
ear right up to the tweeter.

Finally, as you might expect with
a product from a specialised audio
manufacturer, the Denon DCD-7004E
is not cheap and is certainly vastly
more expensive thal run-of-the-mill
DVD players which are made in huge
quantities. On the other hand, used in
a high-quality system, it will sound a
lot better,

The DCD-7004E is priced at $699
including GST. For further information
on Denon products and availability,
contact 1300 134 4OO 04 or log on to
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The Aristone M1- is a  -valve superhet
receiver that was sold during the late 1950s
& early 1960s. Designed for the budget end
of the market, it was typical of the re-badged
sets that appeared during that era.

There were many small radio re-
ceiver manufacturers in Australia
until the lapanese began to dominate
the radio manufacturing industry in
the mid-t970s. In most cases, these
small Australian firms made radios for
much larger organisations like Myers
and similar chain stores. The sets were
branded to suit Myers and the various
other organisations that did not make
radios themselves.

This re-badging has been part ofthe
radio and TV consumer market almost
since radio made its appearance early
last century. Of course, once a set was
opened up, its true manufacturer was
usually obvious to an experienced
serviceman.

The Aristone M1
The Aristone M1 is one such set that

was made by a small manufacturer for

a large retailer, in this case Myers. ,\s
far as I can determine, "Aristone" was
the name Myers used on the radios
badged for them but I have not been
able to discover who actually made
the Âristone sets.

The M1 was a fairly standard 4-valve
mantel receiver that came housed in a
plastic case. It employs a conventional
superhet circuit, with a 6AN7A con-
verter stage followed by a 6NB as the
455kJ1z intermediate frequency (IF)
amplifier - see Fig.1.

The diodes in the 6NB are used as
the detector and for the delayed AGC
system. From there, the detected
audio is passed through the voÌume
controÌ and then to the 6M5 audio
output valve,

The power supply uses a 6V4 as
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The Denon DCD-700,{8 CD player is well made and uses a conventional linear power supply. The PC board at rear
right carrÍes tle audio output filter which completely eliminates sampling artefacts.

ing to MP3 or WMA files, whether they
are recorded at the maximum sampling
rate or not.

Performance
As with most CD and DVD players,

the specified performance lerrels are
fairlv brief and it is not reaily possible
to judge potential sound quality by
reference to them. For example, the
Denon lists frequency response as be-
ing between 2Hz and z\kHz but with
no decibel limits. Ideally, it should
be within +0.3d8 or better. After aÌI,
such performance limits were being
routinelv achieved with CD players
being produced 20 vears ago.

Similarly, totaÌ harmonic distortion
is quoted al .OO25o/o at lkHz which
again is not very demanding. How
about distortion at 10kHz and at lor¡'
Ievels, at sav -40d8 below the maxi-
mum [ie, at a ]evel of 20mV instead
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Fiq.1: the Aristone M1 uses four valves in a superhet configuration, A 6AN7 functions as the converter stage and is
followed by a 6NB IF amplifier and detector stage. The detected signal is then fed to a 6MS audio output stãge, The
power supply is conventional and is based on mains transformer T1 and a 6V4 rectifier valve.

and B-times over-sampling. Denon is
rather vague about what this means
apart from stating that it delivers
superior quality in the DCD-700,\E's
audio playback performance. Hmm.
Yep, that would be right.

The player transport is centrally
mounted and is a fast and quiet unit.
It appears to be reasonably immune
to external shock, as when you might
inadvertently bump the case while it
is playing.

Using it
When you start using the Denon,

you rapidly become aware of the dif-
ferences between it and typical DVD
players. For a start, it does not wait
for what seems like an interminable
period before it determines that you
have, in fact, loaded an audio disk and
then take a further time to display the
tracks. With the Denon, you put the

disk in the drawer, load it and almost
immediately it displays the number
oftracks and the total duration. Press
play and it does so immediately - no
dithering about! And when you select
another track, it goes to it almost im-
mediately, within less than a second.
Nor is there is any suggestion of high
frequency "ftizzle" or any other extra-
neous noises that are sometimes evi-
dent with the cheaper DVD players.

All of which is as it should be, of
course, but it bears stating because by
comparison, DVD players are often so
hopeless at playing compact disks.

As noted above, the Denon deck
wiLl also play disks recorded in MP3
or WMA format and it has compre-
hensive features to display track titles,
folders and so on. That is a convenient
feature but we think that anyone who
is truly committed to sound quality
will not be doing most of their listen-

a full-wave rectifier. This provides
around 260V DC at its cathode, which
is then fed directly to the plate circuits
of all the amplifying valves,

By contrast, the screens and the
oscillator piate circuit are fed via a
dropping resistor and receive around
116V DC. This voltage is really a bit
high for the RF valves which are nomi-
nally lated at B5V. Bias for the vaÌves
and the AGC bias are both obtained
from the back-bias deveÌoped across
the resistors in series between the HT
secondary r,r,inding centre-tap and the
chassis.

Cabinet details
The M1 is mounted in a rectangular

plastic cabinet, which is rather large
for a simple, 4-valve mantel receiver.
There are two controls on the front
of the set: an on-off/volume control
and a "handspan" direct-drive tuning
control. The circular dial scale has
markings for stations in all states.

While l¡,,riting this article, it oc-
curred to me that the Aristone's cabinet
was similar to the cabinet used for
the Admiral sBW (described in the
September 2006 issue). Sure enough,
when I placed the two cabinets side-
biz-side, they were identical, except
that the fiont escutcheons are different
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and the Aristone is red r.r,hereas the
,\dmiral is cream.

So it would seem that the cabinets
for the Admiral and the Aristone came
out of the same factory and that they
were available in at least two differ-
ent colours. In fact, I believe that the
cabinet was clesigned for the Admiral,
as there is a cutout for a serial number
on the back cover. This corresponds
to where the serial number is on the
Admiral chassis.

By contrast, the Aristone chassis is
recessed 75mm from the back of the
set and its serial number is at the op-
posite end of the chassis from the serial
number cutout, In fact, the physical
layouts of the two sets are quite dif-
ferent and the chassis were definitely
made by different manufacturers.

Undoing three self-tapping screws
allows the back to be removed. This
reveals that the chassis is mounted
vertically and consists mainly of a
flat piece of steel attached to the front
of the cabinet. Because the cabinet is
so large, the components mounted on
the top of the chassis plate are weÌl
spread out, which makes tþem easiì.y
accessible.

In order to remove the chassis, it's
necessary to first remove both control
knobs. The on-off/volume knob simply

pulÌs sti'aight off but the tuning control
knob is slightly more complicated. It's
removed by first rotating the control so
that the tuning gang is closed and then
continuing to rotate itwhile pulling on
the dial until it comes off.

Next, four screws in the back of the
set that hold the chassis plate in posi-
tion are removed. That done, the two
loudspeaker leads are remorred using
a pair of long-nosed pliers, after which
the chassis plate can be removed.

Once it's out, the under-chassis lay-
out can be inspected. Like the top of
the chassis, there is a lot of space to
mount the components and they are
well spread out, with no overcrowding.
The wiring is also extremely tidy for
what must have been a budget-priced
receiver. Single-core hook-up wire has
been used to maintain the neat look
but a bit more variety in the colour of
the insuÌation would harre been a good
idea to assist circuit tracing.

Restoration
When I obtained the set, some work

had already been done on it so only
a small amount of extra work was re-
quired to restore it to fuli operation.

First, the cabinet needed cleaning
up and a light rub-down with a some
automotive cut and polish compound

s lssuosGffimgDotr rotp
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The chassis is mounted vertically inside the cabinet, with all valves readily accessible, Note that the original 2-core
power lead was replaced by a S-core lead, so that the chassis could be earthed. It's shown here with its clamp temporarily
secured by a transformer mounting screw, The clamp was later separately secured to the chassis using a machine screw
lock washer & nut, to comply with current standards.

socket and the associated volume con-
trol. On the righthand side is an array
of nine pushbuttons which control the
Play functions.

Pitch control
Two small buttons are provided for

pitch controì, giving a range of +L2"/"
in steps of 0.1%.

lust as an aside, pitch control is very
useful if you are a musician or a keen
dancer. If you are musician, you may
want to adjust the pitch of the music on
the disk to match the instrument you
are playing or to make it easier to use
as an accompaniment to singing.

If you are dancer, you may want
to adjust the timing of the music (ie,
beats per minute) to suit the dance, eg,
Viennese w aIIz, quickstep, samba, etc.
By the way, the pitch control on the
Denon does not alter pitch independ-
ently of timing - the two are inversely
locked together so that ifyou increase
the pitch, the timing of the music r.r,iÌl
be proportionaliy reduced.

Either way, pitch control can be
very useful and is seldom found on
CD players. By the way, if you are
using pitch control, you cannot use
the optical digital output. By defini-
tion, the pitch control is a function of
the digital decoder and Denon have
decided that if you are using the pitch
control, you need the internal decoder
and therefore no digital data will be
delivered via the optical link.

Remote control
As is the case with DVD players,

virtually all playback functions are ac-
cessed via the infrared remote control.
The Denon's control is quite a long
slimline unit with the buttons laid out

in a logical array. Surprisingly though,
it does not provide remote control of
voÌume, which may be a drawback if
your amplifier does not have remote
control of volume.

In other respects, the remote control
is fine although it will not let you di-
rectly access tracks above 19. So ifyou
have a 3O-track disk (say) and you want
to directly access track 25, you can go
direct to track 19 and then repeatedly
hit the "next track" button.

Inside the chassis is also quite dif-
ferent from typical DVD pÌayers which
often apparently have very littÌe in the
way of circuitry. Usually DVD players
just have a small muì.ti-layer main PC
board which is densely packed with
surface-mount devices (SMDs), togeth-
er with another board which provides
the switchmode power supply.

In the case of the Denon, the main
board is also a multi-layer board with
lots of SMDs and there is an equally

large single-sided PC board which
appears to carry the audio output fil-
tering and the digiial optical output.
An even larger single-sided PC board
is devoted to the power supply which
is fully linear. It uses a conventional
laminated steel power transformer
- not a switchmode component in
sight. Denon have evidently made the
judgment that if you want a CD player
that is utterly quiet, then the way to
do it is to use a conventional linear
power supply.

Denon have aLso evidently gone to
some trouble with the orientation and
mounting of the mains transformer,
to ensure minimum hum induction.
To further ensure a minimum of any
digital artefacts, most of the control
microprocessor's functions are shut
down during playback and the display
itself can also be turned off.

Another feature of the Denon DCD-
700,{E is its use of 24-bit processing

did the trick. That done, it was time
to turn my attention to the chassis
components.

The majority of the fixed capaci-
tors were Philips polyester types and
none of these needed replacement.
However, the bypass capacitor for the
screen circuits was a paper type and
so this was replaced with a polyester
unit.

All the other components appeared
to be in good order and a visuaÌ inspec-
tion was easily carried out, as the lay-

94 Sntcot¡t Cutp

"tl
Ì

.j i¡

ìu)
q')

@@

The parts on the underside ofthe chassis are neatly laid out and are also readily accessible. The only part that required
replacement was the paper bypass capacitor for the screen circuit.

out is so open. I also checked for shorts
and partial shorts on the high-tension
(HT) line. (partial shorts can be caused
by defective electrolytic capacitors). I
then checked the speaker transformer
and found that its primary winding
was continuous. This is an important
step, as an open-circuit speaker trans-
former primary can result in damage
to the output valve.

Smoke test
It was now time for the smoke test.

I connected my multimeter across the
HT line, switched it to the 400V range
and turned the set on. I then allowed
it to warm-up, all the time keeping
an eye on the meter reading and the
rectifier valve.

When the voltage had risen to
around 100V, I switched off the power
and waited until the electrolytic ca-
pacitors had discharged, This proce-
dure was then repeated several times
over the next few minutes, each time
aliowing the voltage to rise a little

FM 1to 250 watts
TV 0.5 to 20 watts

Community Radio, Satellite broadcasg Mines, Islands, Communities

siliconchip.com.au
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PO Box 378 GreenwooìlW[6924
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higher before switching off. The recti-
fier showed no sign of overload during
this procedure which was necessary to
reform the electrolytic capacitors.

I then ran the set for around half an
hour to make sure the por,trer trans-
former was not overheating, That
done, it was time to check and adjust
the set for best performance.

Checking the performance
There are basically only four points

on the chassis where the voltages need-
ed to be checked. First, the HT voltages
can be measured at the positive termi-
nals of the 16¡rF and B¡rF electrolytic
capacitors. These two points measured
25BV and 116V respectively, .¡'ith the
mains aT 245Y AC. Note that if the
mains voltage hadbeen 240VAC, these
two r¡oltages would more likely have
been 250V and 110V.

The HT voltage to the plates is quite
normaÌ, although I believe that the
designers were pushing the tr,rro RF
valves a bit by applying 110V (nomi-
nal) to their screens (the recommended
screen voltage is around BsV). The
6M5 on the other hand is run with a
relatively low screen voltage, which
will not do it any harm.

Checking the bias
The back-bias was checked next

and I was initially a little surprised
at the measured voltages and just
where they were applied in the set.
With no input signal, the back-bias
voltages measured -4.2Y and -B.BV. I
had expected to see the -B.BV applied
to the 6M5 rather than to the RF valves
as the latter usually have around -2V
applied to them.

,A.s shown in Fig.1, the -B.BV bias is
applied via a voltage divider network
consisting of a 1MQ resistor and two
2.2]¡iIç¿ resistors to chassis. There
is around -7Y aI the junction of the
1MÇ) and l}re 2};42 resistors, which is
the deÌay voltage for the AGC system.
This reduces to around -3.5V [relative
to chassis) at the junction of the two
2.2}lfJ AGC resistors, which is the
standing bias for the two RF valves.

With such a high delay voltage on
the AGC diode, the RF signal needs to
be quite substantial for any AGC to be
developed. The two 2.2}r4fì' resistors
then divide this AGC voltage in half,
so not a iot of AGC is applied to the
two RF valves unless the signals are
quite strong.

So why have such a high delay on

siliconchip.com.au

the AGC and then onÌy apply half the
available voltage to control the RF
valves? In fact, there is a very good
reason for this.

Basically, there has to be a reason-
ably high output Ìevel from the detec-
tor in order to drive the 6M5 stage to
full audio output. However, if a low
level of delay and fuÌl AGC were ap-
plied to the front-end of the set, the
output level from the detector would
be more constant for all signals (weak
or strong) and so we would notbe able
to obtain full audio output (even wìth
the volume control turned full up),

On the other hand, if the set had a
2-stage audio amplifier, this method of
obtaining full audio output would not
be required, A few simple superhets
use this system but I'm not all that
keen on it as it is very much a design
compromise.

Initially, I believed that the -4.2Y of
bias on the 6M5's grid was rather low.
However, it really is quite adequate as
the screen voltage is so low.

The converter (ôAN7) and IF (6NB)
stages are quite conventional, with
quite high gain from the IF stage. Two
miniature Philips 45 5kHz transform-
ers do a good job in keeping the gain
of the stage high.

The IF amplifier was stable but had
a slight tendency to be regenerative if
I brought my hand near it. One pos-
sibility was that the audio amplifier
was receiving some 455kHz signal,
amplifying it and then re-radiating it
back into the IF stage. To check this, I
connected an oscilloscope probe to the
top of the voÌume controÌ and found
that there was a small amount of IF
signal there.

Knowing what to look for
You have to know what you are

looking for here and how to go about
it. To inspect audio waveforms, the
scan rate is set to around Sms/cm. By
contrast, to inspect the IF component
of the audio signal, the scan rate has
to be set to around 5¡rs/div.

In addition, the ratio of 455kHz
signal to audio is quite low, so the
sensitivity of the vertical deflection
must be increased so that the audio
waveform extends well outside the
SCIEEN.

When there is no signal modula-
tion, a sinewave signal will be seen
on the screen, which is the 455kHz
signal on the audio line, In this case,
some 45SkHz signal was observed so

c

player in conjunction with the opticaÌ a fairly bulky machine, with dimen-
decoderinyourhometheatrereceiver. sions of 434mm wide, 107mm high
If you take that approach, you would and 279mm deep, including rubber
want to be sure that the digital de- feet and front and rear projecting
coder in your home-theatre receiver parts. It is also fairly heavy at 4.2kg, no
is at Least as good as the decoder in doubt partly due to the internal mains
the player. If not, the sound quality transformer and partly due to the fact
will not be as good as it potentially that the case is strongly built and has
should be. In our experience, unless an extruded aluminium front panel.
the home-theatre receiver is a top-end This is a refreshing change from the
unit, with a price to match, its decoder often flimsy construction of cheaper
and general performance are likely to DVD pÌavers.
be fairly ordinary. The styling of the DCD-700,\E

The second approach is to pur- is relativeÌy simple and austere, in
chase a high-quality CD player with a keeping with other audio products
conventional linear power supplier, in the Denon range. The front panel
such as this Denon CD plaver. Which is finished in brushed aluminium
is how we came to be reviewing this and is dominated by the dark plastic
particular machine. displa¡r window and the disk drawer.

Considering how compact most On the lefthand side are the pushbut-
DVD players are, this Denon player is ton Power switch, 6.bmm headphone

WanÊ ã real speed
Ë@mür@EËer k¡Ë?

lf you need to control

handle 30 amps,
then this is the kit for you.

This controller allows you to vary the
speed of DC motors from 0 to 100%. lt
is also ideal for controlling loads such
as incandescent/halogen lamps and
heating elements.

This kit makes a great controller for
use on small electric vehicle projects,
such as electrically assisted bikes and
go-carts. We have tested it to over 30
amps without problems-it barely gets
warml ltem code: SPEEDCON.

We also have solar maximiser kits,
Luxeon LEDs, and lots of interesting
products and publications.

Go to sfiæp.atä.Õrg.äu or call
us on (03)9639 1500.
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Review by tEO SlMPSOil

Denon DCD'7004E
compact disk player

Now that DVD players are being made in the squillions and are
very cheap, there are few hifi manufacturers aCtually making
CD players. Denon is one of the few makers and their produCts
are highly prized. The Denon DCD-700,{8 CD player is a high
_quality machine which provides the bonus of Þitch control ãnd
being able to play MP3 disks.

^UR 
FEATURE STORY on the hum

lLJprobiems introduced into hifi
systems by DVD pÌayers with switch-
mode supplies and double-insulation
(Srr,rcoru CHn, October 2007) prompted
the question: are CD players likeÌy to
produce the same signal-to-noise deg-
radation in high-fidelity amplifiers?
Äfter all, what is the point in paying
top dollar for premium hifi compo-
nents which you expect to be utterly
quiet, only to have them produce low
level hum andbrzz?

The answer is that, unless the CD
player in question has a conventional
transformer driven supply, the hum
and buzz problems will be exactly the
same as for DVD players.

There are two ways around this
problem. The first is to use the digital
optical output of your DVD or CD

L0 StucoN Cutp
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Photo Gallery: 1949 Astor Model GJ

I then checked at the moving arm of
the volume control. However, there
was virtually no sign of the 455kHz
signal at this point, which was what I
was hoping for,

Shielded cable
It's interesting to note that shielded

cable is used for the audio connections
to the top of the volume potentiometer
and to its wiper terminal. Fairly obvi-
ously, it's the stray capacitance of this
shielded cable that attenuates the IF
signal.

The shielded cable also helps pre-
vent hum pick-up. It's a pity that more
ma¡rufacturers of that era didn't shield
the low-Ievel audio lines.

The 6M5 audio output amplifier is
simple ard effective. Note that its plate
circuit has a 5.6nF capacitor which
connects to the screen. This filters out
any residual IF signal that may have
found its way through and acts as a
top-cut filter on the audio.

Alignment
AÌignment of the IF and RF sections

in a set such as this should be a snack,

96 SntcoN Cntp

as access is easy and there are only
eight adjustments in total. We won't
discuss the alignment procedure here

- the ftill details are in the December
2OO2, Jarntary 2OO3 & February 2003
issues of SucoN CHrp.

The IF alignment went very weÌl but
when it came to the RF section, I found
that the oscillator and aerial tuned cir-
cuits would not track correctly across
the band, What was plzlingwas that
the set tuned easily to signals below
500kHz. This was unusual as most
sets will not tune so low in frequency,
even if a deliberate attempt is made to
make them do so.

I Ìooked around the circuit to see if
there was anything that might cause
this and eventualÌy spotted the prob-
lem. The set had been fitted with a
47opF padder capacitor instead ofthe
correct 425pF capacitor, As a result, I
replaced the padder wiih a combina-
tion ofstyroseal capacitors [as I didn't
have the right value) and tried the set
again,

The alignment of the front-end was
now a breeze, Because the tuned cir-
cuits were now tracking correctly, the

dial readings were correct and the sen-
sitivity had improved dramaticalÌy.

In fact, this set had probably been
considered to be a "dog" all its life
because someone, at the time of manu-

facture had put the wrong padder
capacitor in the circuit. I wonder
how many other sets of this modei
had the same inbuilt fault?

Power cord
In the interests of safety, I re-

placed the original 2-core power
lead with a 3-core lead and added
a cable clamp to secure it. This aI-
lows the chassis to be earthed and
a cable clamp is much more secure
than simply tying a knot in the lead
(which is illegal these days).

By the way, one of the photos
shows the cable clamp secured

by one of the transformer mounting
screws, This clamp was later sepa-
rately secured to the chassis, to comply
with current requirements.

SimilarÌy, the power cord earth lead
was secured to a separate earth lug that
was securely bolted to another point
on the chassis.

Summary
The Aristone M1 is a real "bitser" (ie,

it has bits from all over the place). The
cabinet probably came from an "end of
run" Admiral set, the knob and hand-
span dial look suspiciousÌy like AWA
parts, and some of the other parts look
like they were made by Kriesler and
Philips. There was certainly nothing
wrong with using these components,
as they all did ihe job.

Aristone, or whoever the actual
manufactuter was, produced quite
a good receiver using these bits and
pieces, In fact, if something like a

6BMB had been used as a 2-stage audio
amplifier along with a slightly rede-
signed AGC system, this radio wouìd
have been a realÌy red hot performer,

The set is also easy to access, aÌ-
though longer speaker leads would
have made servicing easier. The aerial
coil could also have been positionted
so that it could be adjusted when the
chassis was installed in iis cabinet.

This is certainly not a set that wouìd
have collectors crawling over broken
glass to obtain, However, considering
what it represents - a "bitser" made by
a small manufacturer (probably from
production over-runs by other manu-
facturers) - it's a nice little set that I'm
happy to have in my collection. SC

Mailbag: cont¡nued

is a product specifically for this pur-
pose, used in the printing industry. It
is an Agfa product called "Laserlink",
available from graphics supply compa-
nies. It is translucent, dimensionally
stabÌe and specifically for use in laser
printers.

As for coated board material, there is
anotlrer option. With pre-coated board,
if you make a mistake in the exposure
and/or developing stage or find a de-
sign error at the developing stage, the
board is then useless. With the product
below, if you make a mistake (found
before etching the board), you simply
strip and recoat the board and start
again fno wasted board material).

Again, used in the printing industry,
is a llV-imageable ink, Taiyo PER20,
easily applied by the hobbyist with
just a rubber roller found in art shops.
It does require baking at 90"C to dry it
but that is easily accomplished with
an old electric frying pan.

It is expensive at around $100 a litre
but get a few fiiends together and share
it; one litre will go a very long way

- marry tens of square meters if applied
thinly (as recommended).

Terry Mowles, Force Electronics,
Holden Hill, SA.

How to dispose of used etchant
I would like to make a couple of

notes on the article entitÌed "A UV
Light Box For Making PC Boards" in
lhe November 2007 issue.

First, the etching needs to be done
in a well-ventilated area or in a fume
cupboard for safety reasons. Second,
given reÌevant State requirements, in
sufficiently dilute concentrations the
used etchant may be poured down the
sink. However, the outlet pipes must
not be made of copper.

Unfortunately, one educational in-
stitution learnt that too late. Otherwise
there are organisations that collect
dangerous chemicals for disposal.

Joe Zanafta,
Werribee, Vic.

Good results with PC board
transparencies

I have been using Kinsten PC boards
for some years now, with great results.
Up until recently, the transparencies

were laser-copied by one of the com-
mercial copy shops. The Ìast couple of
prints were less than fully opaque and
it was necessary to double up a pair of
copies to obtain full opacity.

In desperation, I tried using some
inkjet transparencies I had on hand.
These had formerly yielded similar
semi-transparent prints. Finally I ran
the print through the printer (HP 2355)
four times. The registration was perfect
and opacity almost looo/o. The result-
ing PC board finished spot on.

The image was originally scanned
from a Sr-tcoN Cmr speaker protector
design and cleaned up using Adobe
Photo Deluxe.

Robert Field,
Croydon Vic.

Window glass is not desirable
for UV transmission

With reference to the Light Box
article in the November 2007 issue,
many years ago when I built my first
Iight box it was pointed out to me
that ordinary window glass is poor at
transmitting UV light and that quartz
glass should be used.

To quote from Wikipedia: "ordinary
glass is partially transparent to UVA
but is opaque to shorter wavelengths
while silica or quartz glass, depending
on quality, can be transparent even to
vacuum UV wavelengths. Ordinary
window gÌass passes about 90% of
the light above 35Onm but blocks over
90% of the light below 300nm".

Because the operating lifetime of the
UV tubes is very short (less than one
year for normal UV output), it could
be cost-effective to replace the normal
window glass mentioned in the project
with UV-transmissive glass, thereby
reducing the exposure times by a sig-
nificant amount and thus extending
the useful life of the tubes.

Tony King,
Lilydale, Vic.

Comment: your rcmarks about win-
dow glass are correct and are in fact,
covered in the article. Since actinic
tubes radiate mainly at around 965nm,
we don't see a real problem as far as
transmission losses are concerned,
particularly as the tube operating
times are quite short. SC
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the best speakers

in the world. . .
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o incredible CDs with over 1000 classic projects
from the pages of Scientific Americail,

covering every field of science...
Arguably THE most IMPORIANT collection of
scientific projects ever put together!
This is version 3, Super Science Fair Edition
from the pages of Scientific American.

SCIENTIFIC,
AMER ICAN Í-'4.- 

=:{

Ë,
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* Please have your credit card handy! # D0n'1 forgel to include your name, address, phone no and credit cald details. ^ You will be prompted lor required inlormation

Et&* $iltr¿oo,E .00

Just a tiny selection of the incredible range of projects:
. Build a seismograph to study earthquakes . Make soap bubbles that last for months .
Monitorthe health of local streams. Preserve biological specimens. Build a carbon
dioxide laser. Grow bacteria cultures safely at home. Build a ripple tank to study wave
phenomena. Discover how plants grow in low gravity. Do strange experiments with
sound . Use a hot wire to study the crystal structure of steel . Extract and purify DNA

in your kitchen .Create a laser hologram . Study variable stars like a pro . lnvestigate
vortexes in water. Cultivate slime moulds . Study the flight efficiency of soaring birds
¡ How to make an Electret. Construct fluid lenses . Raise butterflies as experimental
animals. Study the physics of spinning tops. Build an apparatus for studying chaotic
systems. Detect metals in air, liquids, or solids. Photograph an ant's brain and

nervous system . Use magnets to make fluids into solids. Measure the metabolism of
an insect. . .. âfld many, many more (athousand more, in fact!)

Query on
speaker protector

I am building the Speaker Protector
& Muting circuit featured in the July
2007 issue. I'm interestedinitbecause
it has both anti-thump capabilities as

well as muting and it operates directly
from the amplifler power supply.

Some of your stereo amplifiers use
just the one tralsformer whereas the
SC4B0 uses a separate power trans-
former for each amplifler, May I point
out just one small thing in using your
Speaker Protector for use with two
SC4B0s?

It appears that the Speaker Protec-
tor will be powered by just one of the
amplifiers with its 0V return. Won't
it be necessary for the two amplifiers
to be joined together via a common
0V return for the Protector to operate
effectively with both amplifiers? (G.

K., via email).
o It is true that the Loudspeaker Pro-
tector will be powered from only one
power amplifier in a separately pow-
ered stereo amplifier pair. However,
since all such systems will already

have a common earth reference via the
stereo program source, that should not
present any operational problems. It is
also true that a power supply failure
in one amplifier would cause both
speaker channels to be disabled by the
Loudspeaker Protector. Again, that is
not really a problem.

By the way, the power supply
suggested for a single SC4B0, in the
February 2003 issue, would be quite
adequate for powering a stereo system
in most situations. There is no real
need for separate power supplies for
each channel.

Calibrating the
digital thermometer

I am building the Digital Thermom-
eter published in the August 2002
issue and I have a question regarding
the calibration, I am not sure what
the "initial offset voltage of IC1" is
(detailed in stage B ofthe set-up). Can
you please help? Also, the buzzer is
going off as I am setting up the unit. Is
this normal? [E, P,, via email).
o The initial offset is the output volt-

age from IC1 (at TP2) when its input
voltage at pin 3 and the op amp's in-
verting at TP4 are both at ground (0V).
For a perfect op amp (ICl), the output
voltage will be the same as the pin 3

voltage or 0V fground). In practice, the
output will be different to this.

The measured offsetvoltage is used
at step 5 ofthe calibration,

Query on Circuit
Notebook charger

With regard to the Lithium-Polymer
Peak Charger featured in the Circuit
Notebook pages of the January 2005
issue, I built the circuit but it did not
work. I was able to adjust VR2 for a

reading of B.4V and adjust VR1 for 0.6V
on the base of Q1. No output voltage
could be obtained upon pressing the
"start" button.

In other words, neither output volt-
age nor current was obtained, I have
carefully checked my wiring, solder-
ing, etc but I am unable to find any
errors. (Y. L., via email).
o Presumably if the transistor has
0.6V on its base then it should switch
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@ffimflþWGmf,Amnffiffi
I have followed with great enthusi-

asm your series on the 20W Class-A
Stereo Amplifier, Congratulations on
achieving such a refined design.

In my audio set-up, the Class-A
Stereo Amplifier would be ideal if
it could split-off the lower frequen-
cies (<BOHzJ for my subwoofer to
reproduce and then send the rest via
the class-A amplifiers. It seems to
me that this would make better use
ofthe 20W to produce sound level,
compared to driving woofers as well
as the mid & high.drivers.

I note that you featured an Active
Crossover design in the Janu ary 2OO3

issue. However, tle noise a¡d distor-
tion figures of the crossover would
negate the advantages ofthe Class-A
Stereo Amplifier, Do you have any

recommendations in this regard?
Also, I would have thought that

headphones would be an ideal way
to enjoy the low noise/distortion of
the class-A stages, Is this difËcult
to achieve with the design? And
how about an Auto-off feature? This
would be nice to have, prompted by
your excellent energy feature articles
(the ro0W light bulb calculations)
and your subwoofer controller which
uses an auto-off function.

Could the latter be adapted to
switch off the Class-A Stereo Ampli-
fier, perhaps? [P. C., via email).
o There is no easy way of greatly
improving the S/N ratios of the
Active Crossover, especially since
it is based on quad op amps; there
is no easy drop-in replacement op

amp package which will improve
things.

The best approach is to use a high-
efficiency speaker system driven
directly from the Class-A Stereo
Amplifier. Have alookatthe speaker
system described in the December
2007 issue.

A headphone socket can be added
by connecting a 3300 resistor in
series foom each speaker output,
However you also need to wire the
headphone socket so that it switches
off the loudspeakers. That might
seem simple but the routing of the
speaker leads within the chassis is
very critical to obtaining the very
low hum figures, Auto-off could be
done but again, signal routing within
the chassis is critical.

www. sr I rconcn I p. com. au
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ComBoffi@ffihGæAffiAmpffi
I have purchased the CIass-A

Stereo Amplifier kit from Altronics.
My questions relate to components.
I have decided to purchase compo-
nents to replace those provided with
the kit, in particular the capacitors
and resistors.

I have purchased Nichicon KZ
and ES parts. These parts are larger
and their lead spacing and diameter
are different. I could enlarge the PC
board holes and bend their leads to
make them fit. Please comment on
the possible impact on performance
from the proposed change (longer
signal path, larger components).

I am researching very low noise
resistors. The Vishay Dale RM55
and RM60D (CMFI are potential
parts. Again my concern is that
they are larger components. Please
comment,

The capacitors supplied have a
temperature rating of B5'C. The
photos of your amplifier show Ruby-
con 105"C components. Should Ibe
looking at using these (Rubyc on ZA
& ZL parts) instead?

I get the impression that StrI-
CoN CHIP does not believe in the
"sound of a component" however
given comment that appeats on the

Internet, maybe some components
perform better tha¡ others? Given
the cost ald work in assembling the
kit, I want the best performance. (P.

8., Dee Why, NSW),
o You are right - we do not believe
in component "sounds" unless of
course, they are of abysmally poor
quality. Virtually all the comment on
the internet about component sound
quafity is made by the ratbag fringe
elementwho have no way of check-
ing the effect on performance of any
of their component changes.

There is nothing to be gained by
substituting capacitors or resistors.
There willbe no improvementin the
virtually unmeasurable distortion or
the residual noise

We would strongly recommend
that you build the amplifier with
the supplied components in the kit.
Do not make ariy alterations until
you have had the amplifier fully
operational.

Then we suggest that you run
the amplifier for at least a couple of
weeks - the performance is quite su-
perb. OnIy then, if you really must,
make a few component changes to
see if there is any audible effect
- there won't be.

on and drive the relay, So press switch
51 and check that the relay switches
on, as indicated by an audible click
and LED1 lighting.

If this does not happen, then the re-
lay wiring may be incorrect. It should
have the 12Y rcIay coil wired between
the collector of Q1 and the +12V sup-
ply at the input to REG1. The contacts
are wired with the normally-open (NOJ

contact to the LM317 output and the
common to the battery pack.

Adjust VR1 so l-he maximum base
voltage is available at Q1 when 51 is
pressed. Transistor Q1 should hold the
relay closed. When the current falls to
below the C/10 value for your battery,
adjust VR1 so that Q1 switches off.

Op amp substitution in
headphone amplifier

I have built two of the recent Stereo
Headphone Amplifier kits (Sucoi.l
CHIp, November 2005) successfully

98 stLtcoN cntp

but I have a question about the dual
op amp used. Is it permissible to use
another dual op amp in place of the
specified OPA2134?

I have used an LMB33 on one of my
kits and it works fine in place of the
OPA2L34, however I suspect that the
kit is now oscillating at a very high
frequency, Is this possible and what
are the possible solutions, if any? (F.

S.,Ingham, Qld).
o The LMB33 is not really suitable for
this circuit since it is not intended to
drive 600-ohm loads, as is the speci-
fied op amp. You may be able to stop
the oscillation by increasing the 100O
resistor atthe output of the op amp but
this will lead to lower performance
than from the published circuit.

Heating & cooling
with the Coolmaster

I have a question about the Coolmas-
ter. At what temperature do I chaage

the jumpers from cooling to heating? I
wantto keep my fridge running at 21'C
if possible and was wondering if the
fìidge motor would do this or do I put
a light globe or other means of heating
in the lridge and run the circuit on
heating and cut out the fridge motor
altogether? (I. C., via email).
o RegrettabÌy, there is no easy alswer
to your question, The problem is that
you want to maintain the internal
fridge temperature at a level which
will be above the external ambient
temperature at some times (ie, at
night in winter) but below the exter-
nal temperature at other times, such
as during the day in summer. So you
really need a system which involves
both heating and cooling, not just one
or the other.

Your best plan might well be to flt a
small incandescent lamp or low-power
heating elementinside the fridge, pow-
ered on permanently so it will be trying
to raise the temperature above 21oC.
Then use the Coolmaster/Tempmaster
in normal "cooling" mode, setting it to
keep "fighting" the heater and cooling
the internal temperature down to 21oC.
You may only need a 15-20W lamp as

the heating element.

Fuel Cut Defeater
needs MAP sensor

I have built the Fuel Cut Defeater
(SntcoN CsIp, February 2oo7) and
would like to install this on a Mazda
MX-s SE. I appreciate that this design
is based on another vehicle.

The instructions indicate that for
installation you need to locate the
wire from the boost sensor that has
around 1.4V at idle. My boost sensor
has three wires, two of which have
a voltage of around 2.4Y and 5V re-
spectively, Therefore, I am curious if
there is some adjustment that I need to
make to ensure this device functions
correctly. (M. K,, via email).
o The Fuel Cut Defeater is not meant
to connect to a boost sensor but to a
MAP sensor. The signal from the MAP
sensor will vary with engine load and
in particular, at turbo boost the volt-
age will go up to close to 4V, It is this
voltage that is intercepted and altered
to prevent the ECU seeing the extra
boost voltage,

The MAP senso¡ has three wires: 5V
0V and signal. Use the signal wire (the
one that varies with engine loading
- ie, low voltage at low engine loads

Current limiting
desirable for Oscar

When I saw the "Oscar" project
in the October 2OO7 issue, my first
reaction was "Oh no, too late!" as I
had intended to develop a PlC-based
noughts and crosses project for sub-
mission to Sntco¡¡ Crm, quite soon.
Oh well, these tlings happen!

But when I looked at the design,
I wondered, "where a¡e the current
limiting resistors?" Clearly, the ap-
proach taken in the Oscar design,
of connecting LEDs directly across
the PIC's pins, does work. You can
get away with it but it's not recom-
mended.

What's happening is that at least
4.5V is being applied directly across
each lit LED. That would normally
fry most LEDs but the current is be-
ing limited by the output drivers on
the PIC's pins. That would be OK if
the outputs were designed to be cur-
rent limited but they are not.

According to the PIC16F84 data
sheet, under "Absolute Maximum
Ratings", each pin is rated to source
up to 20mA (with fu¡ther restrictions
on port totals), with the following
warning:

"Notice: stresses above those
listed under "Absolute Maximum
Ratilgs" may cause perrnânent dam-
age to the device. This is a stress
rating only and functional operation
of the device at those or any other
conditions above those indicated in

2007) where it says you can use so-
dium hydroxide for etching positive-
resist PC boards. That is correct, I think
I used one heaped teaspoon per litre of
waterlasttime It¡ied. Warming itup to
25-35'C will make it work faster.

The best part is it can be bought
from just about any supermarket, in the
washing powder section, for around
$2 a 5009 tub.

Michael |effery,
Eurobin, Vic.

Where to obtain
caustic soda

I read with interest the article on the
UV Light Box in the Novembet 2oo7
issue of SIltcoN CHIP. It is nice to see a
down-to-earth article such as this that

the operation listings of this speci-
fication is not implied. Exposure
to maximum rating conditions for
extended periods may affect device
reliability".

In other words, using the device
this way-relying onthe output driv-
ers to limit current to a maximum
- is "at your own risk". Adding a
100C) resistor in series with each
output pin would be a lot kinder to
tì.e poor old PIC.

David Meiklejohn,
Macquarie Fields, NSW.

Comment: you nre corcect - the
maximum cunent souÍced by an
output pin should be 20mA and
the LEDs are not cunent limited by
a resistor.

Looking at the specifications of
cunent versus output, at 20mA a
high output is typically 3.25V and
a low output is 0.7V when running
from a 5V supply. So the available
voltage for the LED when driven by
a high output for the anode and a
low output for the cathode is 3.25V
- 0.7U or 2.55V

We measured a rcd/green LED at
20mA and found that the forward
voltage for the green LED was 2.25V
and 2.2V for the red. So the current
is thereþrc more likely to be about
22mA instead of 20mA.

Prcbably the PIC will survive this
extra currënt. Howevet as you say,
100{2 Limiting resistors at pin 7 and
pin 1B would be better.

explains "all" of the process.
Having produced PC boards com-

mercially for many years, a couple of
points may be of interest. First, the
author says he is unable to find sodium
hydroxide in Tasmania - it is readily
available in most supermarkets around
Australia, as drain cleaner. There are
several in dry/powder form and they
are 99.9% NaOH. Usually, one tea-
spoon to a litre of water is sufficient
to strip PC boards, so to develop them
would require somewhat less.

Another developer is potassium
carbonate, commonly used to dry fruit.
That may be a bit ha¡der to find but I
think most chemical supply compa-
nies should be able to get it.

For printing the transparency, there
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Mailbag: continued
I read the article on the ATAPI

drive controller unit (SntcoN Cnr,
November 2007J but although it talks
about controlling a hard drive with
a microcontroller, I haven't as yet
worked out whether a hard drive
can be used in place of a CD-ROM
drive.

Is it possible to use this controller
board to run a hard disk? I want to
make a unit that will start playing a
sequence of songs indefinitely until
the controller receives an input to
tell it to stop.

Secondly, I see it uses a 16x2
LCD display. This is a very common
display, yet despite my searching, I
cannot find a plastic bezellwindow
which would enable the mounting
of one of these displays into a panel
on a cabinet.

Can you suggest a source? I have
tried many companies in the USA,
as well as sellers on Ebay and the

like. No one seems to make a bezel
for this size of display which is really
bizarre for such a popular item. (S.
W., Auckland, NZ).
o Since the physical interface that
CD-ROM drives use is the same as for
ATA hard drives, the same hardware
can be used to control a hard drive.
The only problem is that the inter-
face will be relatively slow, since it
uses only PIO, In fact, the speed of
data tra¡sfers that can be achieved
with this CD-ROM Playback Adaptor
(when used with a hard drive) will
be of the order of 25kB 'per second
or worse, which is very slow

To achieve higher datarates, DMA
transfers are used in PCs. This adap-
tor does not have the relevant hard-
ware needed to implement a DMA
mode ATA interface. So, if you wish
to use ahard drive with this adaptor,
be prepared for low speeds.

Another problem is that the mi-

crocontroller used has very limited
RAM. However, if you still wish to
use a hard drive witl this project it is
possible but the firmware will need
to be modified. The current firmware
is written only for ,\TÄPI devices,
not hard drives, although a lot of
the low level interface is identical
in both cases.

Note, however, that while this
project is useful for experimenting
with hard drives, it is not really
intended to access hard drives at
the speeds necessary for streaming
audio.

We do not know of any bezels for
a standard 16x2 LCD module. The
only ones we know of are for colour
LCD screens. However, almost all
LCD modules will have mounting
holes for screws which, if you make
an accurate enough cut in your case,
can be used to mount the LCD so that
it is flush with the lid of the case.

monplace, whatever type of recharge-
able battery becomes the norm.

Sputnik lasted six months
With reference to the letter by Gra-

ham Harvey in the November 2007
issue, regarding the 50th anniversary
of Sputnik I, the satellite actually spent
six months in orbit, not three weeks.
Because the batteries which powered
the on-board radio transmitter were
not recharged by solar cells fas they
would be now), the batteries went flat
after 22 days,

Taking just 96 minutes to circle

the earth, Sputnik I travelled some
60 million kilometres before burning
up in the atmosphere upon re-entry.
The only artefact which remains fiom
that project is a tab which was pulled
out of a receptacle on Sputnik just
prior to launch, to power up the radio
tralsmitter.

Peter van Schaik,
Tenterfield, NSW.

Low-tech water tank
level meter

I have followed your articles on
water tank level devices with great in-

terest. My or,rm system uses a weighted
marine float, two pulleys, a length of
flshing line and a 100g fishing sinker.
Total cost: about $10.00.

Wow! No electronics and a carbon-
neutral footprint,

Peter Lord,
Camberwell, Vic.

Comment: Ah, but can you read the
tank level from inside your house?

Caustic soda is available
in supermarkets

I was reading your article on the UV
Light Box (SnIcoN CHtp, November

Oscar déjà vu
It was with some particular in-

terest and a feeling of ae;a vu that
I read your article on the Noughts
& Crosses machine project in the
October issue of tìe magazine. Some
years ago I was involved with the
restoration of a similar machine in
Melbourne.

I am a member of the Victorian
Telecommunications Museum and
in the process of becoming estab-
lished, we formed a rapport with
Museum Victoria. Since many of
our members are former TelstraiTel-
ecom/PMG technicians, it was sug-
gested that we might be able to assist
the museum with the restoration of
some of their old displays. Signifi-
cant in ihe list was their Noughts &
Crosses machine.

This machine had been built in
the early 1960s for the then Museum

of Applied Sciênces by a Mr Roy
Hartkopf, an engineer in the then
PMG's Department. Many Melbour-
nians would have remembered pit-
ting their wits against the machine
in the Science Museum until it fell
into disrepair in the 1980s. It then
went into storage until the prospect
of its restoration was raised.

An inspection revealed that it was
based on uniselectors and relays,
as used in the older telephone ex-
changes that I had cut my teeth on.
Its condition was not too good. How-
ever, witl such a significant heritage,
it was a challenge too good to miss
ald in due course it was delivered
to the workshop of our museum in
Hawthorn.

Countless hours were put into
replacing uniselector banks, relay
contacts and wiring, re-adjusting
relays and generaÌly upgrading the

electrical safety and operation of the
machine. Paramount in the criteria
of the undertaking was that the origi-
nal appearance of the machine had
to be retained, both externally and
the mechanics as visible through its
glass front panel.

After 11 months and about 300
hours work, the machine was ready
to go again. In late 2003 it was
placed into service in its own little
alcove at Scienceworks Museum in
Spotswood. Since that time, it has
played over 100,000 games and is
still going strong.

Its logical sequence ofoperation is
similar to the one that Brian Healy
built back in the 1960s, except that
this one does allowthe playerto win
- occasionally.

Bob Muir, Vice President,
Victorian Telecommunications
Museum.

and a higher voltage at higher engine
loads) for the "MAP in" connection.

The 3.9V threshold may need to
be altered, You can do this by using
a SkQ trimpot in place of the 3,9kQ
resistor at pin 5 of IC1b. Wire one side
of the trimpot to the ground track and
the wiper to pin 5. ,{djust the trimpot
to the voltage you wish to clamp at
when in boost, to prevent the fuel-cut
action.

Two-way active
crossover wanted

I pÌay in a band and also manage
all the PA gear. I have made two 1.5-
metre tall linear arrays, that go down
to about LOOHz, which I use for vocals
and instruments; they perform much
better than I expected. The problem is
the bass end.

I have been looking for a 2-way
crossover that has a crossover fre-
quency of 100H2. The obvious choice
would be a subwoofer controller but
it doesn't have a high-pass filter at
'LOOHz to feed the linear array. The
next choice would be a 3-way active
crossover but that has a midrange and
tweeter output and I already have the
crossover in the box and I don't want
to buy six amplifiers at $250 each.

siliconchip.com.au

So do you have a simple 2-way ac-
tive crossover with a 100H2 crossover
point? (S. P., Perth, W,\).
o The simplest approach would be
to modifli our 3-Way Active Crossover
(Stt Ico¡¡ Cutp,lartuary 2003) to provide
2-way operation, In effect, you would
just omit the parts for the central pass-
band section and make sure that the
high-pass and low-pass sections had
the same corner frequency.

Using the CD-ROM
adaptor in a studio

I refer to your Playback Adaptor
for CD-ROM Drives. I would lil(e to
use these in a broadcast studio situ-
ation and for that reason require that
the software for the adapter do the
following:
(1) Queue to start of selected track so
that when play is invoked (START),
there is no delay in the drive deliver-
ing audio from that track,
(2) Play the selected track and only
that track - ie, the drive wilÌ stop at
the end of the selected track and will
not run into the following track.

If the experience of the community
FM radio station where I work is any
indication, these modifications to your
existing project (or perhaps a special

model) would be very well received. A
commercially produced dual CD drive
unit at presentruns to about $1500 and
our station just can't afford that.

If you could modify the software to
meet tlese requirements, I'm sure that
many other community-based radio
stations would build one (or two).
The only other proviso would be that
the audio quality is up to broadcast
standards.

Your article doesn't say whether the
CD-ROM drives will acceptMP3 CDs.

AI]DIO MODUITIS
broadcast quality

Manufactured in Australia

Haúuch Electlonics pty u¿
9/40 Leighton Pl. HORNSBY 2077

Ph (02) 9476-5854 Fx (02) 9476-3231
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@omoWMryæ@ffi
I have a question regarding the

Fridge/Freezer Temperature Con-
troller in the ]une 2005 issue. I
have built the kit and find that the
unit is permanently on. I've dou-
ble-checked the construction (I bet
everyone says that) and can't find
anything wrong.

What I am getting is B.9V at pin
3 of the comparator chip and if I
measure the resistance of the LM335
over a range of 2-20"C it only varies
from 35,7kQ to around 36.5kQ. I'm
guessing that this small change isn't
enough to give a 2-3Y drop across
pin 3; in fact, the voltage stays at
8.9V. If I remove the LM335 and
replace it with say a 2.2kQ resistor,
the LED goes out.

My question is where could my
circuit be wrong or is there some
instruction missing and should I

be adding some extra resistance
to the LM335 part of the circuit to
help with the voÌtage drop? (J. P.,

via email).
o Ifyou are getting avoltage of A.gV
more or less permanently on pin 3

of IC1, this suggests that the con-
nections to your temperature sensor
are either open-circuit or perhaps
reversed.

Measuring the resistance of the
LM335 is not meaningful because
it's very non-Ìinear. In fact it behaves
very much like a zener diode, whose
reverse breakdown voltage varies
in direct proportion to the absolute
temperature in Kelvin. And at any
particular temperature the dynamic
resistance is very low, so that the
voltage drop hardly changes over a
fairly wide range in cunent (100p,\
to say 5mA).

ffi&ffi
PIC-Based Water Tank Level Me-
ter, Nov-Dec 2OO7; we no longer
recommend mounting the pres-
sure sensor on the PC board and
using the "tube in tank" method
for water level sensing. Instead,
the sensor should be mounted in-
side the tank as described on page
B6 of the December 2007 issue.

Alternatively, the sensor can be
located in a separate box outside
the tank and its input connected
directly to the outlet at the base of
the tank. The addendum on pB9-91
of the January 2008 issue has the
details for this method.

Can you please clarify that question?
(P. S., via email).
o To answer your last question first,
the CD-ROM Playback Adaptor will
not play MP3 CDs (ie, CDs with MP3
files on them). This is because there is
no hardware (or software) to decode
MP3 files either on the drive or on the
board. You will only be able to piay
audio CDs (native CD audio tracks).

Second, it is most probable that the
ability to queue songs can be incorpo-
rated into the source code. You would
need to select a track number and then
press a "queue" button. This would
load the TOC (table of contents) and
from that select the starting address of
the relevant track. It is then a matter

of initiating playback of the track and
then "pausing" it as soon as it starts.

BasicaÌly, the track would be in the
play mode but "paused" until another
button is pressed to allow the audio to
be played from the paused state.

Regrettably though, we are not in
a position to modify the software for
this purpose.

Circuit for measuring
iniector duty cycle

I wonder if it would be simple to
design a circuit which would give an
indication of the duty cycle of fuel
injectors? While not giving complete
info, it could be of help in refining

one's driving technique as related to
fuel economy (,t. 9., Mackay, QÌd).
o We published a fuel injector moni-
tor in the August 1995 issue. This
gave a direct reading of the injector
duty cycle.

Varicap for GPS
Frequency Reference

Can you please advise where I can
obtain the 88119 varicap diode or
equivalent for the GPS Frequency
Reference (Srr,tcoN CHp, March, Âpril
& May 2OO7)? (f, L., via email).
o It looks as if the 88119 is no longer
available, even from surplus suppliers
like Oatley Electronics.

We suggest using a readily avaiiable
12V IW zener diode like the 1,N4742
or you can chase up and substitute
an SMD varicap diode like TlneBB2O2
(Philips, etc) or the ZMV933 (Zetex),
The latter devices are very small and
wiÌl be a bit tricky to use. sc

DVD players need
the digital connection

I am an audio design engineer
specialising in low noise electro-
physiology amplifiers used to monit-
or picoamp currents in human cells,
so I am aware of hum and RF emis-
sion problems.

I was amazed at the poor hum and
RF radiation you saw in Tevion DVD
players, so I decided to check my
own 950 Onix brand. I purchased
this about a yeil ago because my
"high quality" Philips player would
not play home-recorded DVD or
MP3 disks.

I have the Onix optically connect-
ed to a Yamaha RXV640 6.1 channel
amplifier with lamo speakers and
subwoofer so if hum was a problem
I would easily detect it. Optical con-
nection is great as ground loops are
eliminated.

With an MP3 disk inserted into
tlle player and paused, I turned the
volume up to maximum. I could not
hear any hum out ofthe speakers or
sub woofer. A small amount of hiss
could be heard but was considered
acceptable.

A radio in close vicinity to either
amplifier or DVD player revealed
minimal interference on AM or FM.
I then turned on my LG 50-inch
Plasma TV and all hell broke loose
with RF emissions from the TV. It
was really bad on AM but reasonable
on FM. I had to move the radio about
10 metres away from the TV before
noise in the radio was acceptable.
Personally I would have considered
this level ofradiation excessive.

I cannot find any reference to CE
compliance on the LG's rear panel
or in the manual but I assume it has
a CE compliance certificate so RF
radiation is within spec.

I also made some measurements

On another subject, your advice to
T.U, on potting compound (December
2oO7 , page 107) is possibly one of the
worst pieces of advice you have ever
given. Given the sticky viscous nature
of neutral-cure sealant it would be very
difficult to get a good result.

Specialist fibreglass shops have
available a wide range of potting
compounds, including silicone ones,

on my system to compare optical
digital and analog outputs on DVD
using the headphone to monitor
signals with a scope. I connected the
analog audio to the CD input of the
amplifier and the digital input to the
DVD input, so it was easy to switch
between the two soutces.

The volume controlwas advanced
so that the playing peaks of typical
music were just clipped (1BV p-p).
I then put the DVD into pause and
measured the noise fromboth sourc-
es. The difference was staggering!

For the digital link, the scope
measured 3mV p-p of noise. I could
not see any hum in the ploi. Lis-
tening to the noise revealed only
a quiet background hiss. For the
analog input, the noise was four
times higher than the optical noise
at 12mV p-p and had some mains
harmonics. There also appears to be
a high 25oHz component.

Listening to the analog sound was
definitely noisier. I could not hear
any fundamental 50Hz hum but the
25OHz component can definitely be
heard.

Ithinkthis is agraphic demonstra-
tion for using digital against analog
signals, The DVD also has a coÉì.x

digital output but I did not try that.
I suspect it will be OK.

I am surprised that the Tevion
was radiating so much RF as all
equipment sold in Australia should
have a CE compliance certiflcate
which restricts RF radiation to low
levels. Maybe you should try opti-
cal connection to remove hum and
possibly ground the case of the DVD
to remove any RF.

Peter Kay,
Dromana, Vic.

Comment: optical is certainly the
way to go if your amplifier has the
right connection.

and should be able to advise T.U. on
the most suitable one for his particular
application,

Graham Shepherd,
via email.

Comment: thanks for the comment
about potting compound. However,
your rcmarks about Lithium and re-
chargeable batteries are wrong. We
expect electric cars to become com-

Atmel's AUR, from
JED in Australia

JED has designed a range of
single board Gomputers and
modules as a way of using the
AUR without SMï board design

The AVR570 module (above) is a way of
using an ATmega128 CPU on a user base
board without having to lay out the intricate,
surface-mounted surrounds of the CPU, and
then having to manufacture your board on
an SMT robot line lnstead you simply layout
a square for four 0.1" spaced socket strips
and plug in our pre{ested module. The
module has the crystal, resetter, AVR-lSP
programming header (and an optionalJTAG
ICE pad), as well as programming signal
switching. Fora little extra, we load a DS1305
RTC, crystal and Li battery underneath,
which uses SPI and port G.
See JED's www site for a datasheet.

AVR573 Single Board Computer

This board uses the AVR570 module and
adds 20 An./Dig. inputs, 12 FET outputs, LCD/
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg
etc. See www.jedmicro.com.au/avr.htm

$330 PC-PR0M Programmer
This programmer plugs into a PC printer
port and reads, writes and edits any 28 or
32-pin PROM. Comes with plug-pack, cable
and software.

Also available is a multi-PROM UV eraser
with timer, and a32132 PLCC converter,

JED Microprocessors Pty Ltd
173 Boronia Rd, Bolonia, Victoria, 3155

Ph. 03 9762 3588, Fax 03 9762 5499

www.iedmiüo.com.au

SlLlcoN CxtR magazine regularly describes pro¡ects which employ a mains power supply or produce high voltage.
All such projects should be considered dangerous or even lethal if not used safely.

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles.
When working on these projects use extreme care to ensure that you do not accidentally come into contact with
mains AC voltages or high voltage DC. lf you are not confident about working with projects employing mains voltages
or other high voltages, you are advised not to attempt work on them. Silicon Chip Pubtications Pty Ltd disclaims
any liability for damages shoufd anyone be kitled or injured while working on a project or circuit described in any
issue of StLtcoN Cnn magazine. Dev¡ces or circuits described in SrLtcoN Cnn may be covered by patents. SrLlcoN
Cxtp disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip-
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant
government regulations and by-laws.

Advertisers are warned that they are responsible for the content of all advertisements and that they must con-
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are
applicable.
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MARKET CEI{TRE
Cash in your surplus gear. Advertise it here in Silicon Chip.Letters and emails should contain complete name, address and daytime phone number. Letters to

the Editor are submitted on the condition that Silicon Chip Publications Pty Ltd may edit and has the
right to reproduce in electron¡c form and commun¡cate these letters. This also appl¡es to submissions
to "Ask S¡r-rco¡l Culp" and "Circuit NotebooK.

Electric cars
are not viable [L)

To comment on the Publisher's
Letter in the December 2OO7 issue, an
electric car will only do short-range
commuting. If you own an electric car
you have to own another car that'll do
all the other things. And pay another
lot of registration and insurance and
depreciation.

It's simpler and a lot cheaper to
do a dual-fuel conversion on the car
you've got. LPG has long range and
is becoming readily available eve-
rywhere. Natural gas only has short
range and isn't available generallybut
is delivered to most homes at cents per
petrol-litre-equivalent and all it takes
is a compressor at home to refill your
car each night.

In a country where only a limited
amount of electric power comes fiom
anything but coal and natural gas,
it's just as climate-friendly to buy a
cheap second-hand car and convert it
to natural gas ald just use it around
town than to convert it to electric

Elechic cars
are here now

I enjoyed Peter Seligman's articles
on reducing greenhouse emissions,
There were, however, a couple of
points I feel were not up-to-date in
the third article.

The first point is regarding the
range, convenience and perform-
ance of electric cars, compared to
conventional cars, being way off in
the future. This is clearly not true.
One prominent example is the Tesla
Roadster which can be seen at htt¡l://
www.teslemotors.com,/

The roadster has acceleration
from zero to 100km/h in less than
four seconds and a top speed ofover
200kmih. It has a range of 390km
per charge and is able to put more
than 807o of the energy it consumes

power and have to cart around heavy
expensive batteries and replace them
every few years,

Gordon Drennan,
Burton, SA.

Electric cars
are not viable (2)

Straight electric cars for most Aus-
tralian people are just fairy floss! The
standard petrol engine does not just
generate power for motion but also
generates power for air-conditioning
and electric power for all manner of
devices such as ABS (and other com-
puting/servo systems), wipers, pumps,
fans, stereo systems and lighting.
Headlights alone can consume many
tens of amps of current!

Hybrids of some sortmaybe aviable
alternative for city travel but come on,
let's get serious; a family trip between
Sydney and Brisbale in an all-electric
car is just a pipe dream with current
technology,

I am not sure about the efficiency
of using electricity to create motive

to use in moving the car down tLe
road.

At a cost of $US9B,000 it is not
cheap. But although not withi¡ the
price range of an everyday car, the
point is that the technology has
come a long way in recent years.
Obviously with mass production,
the cost would be far lower.

Other examples of DIY electric
cars which beat pebol cars in both
performance and ecònomy can be
seen at:
http:/ tr'ww.evconvert,co ml ev e I
electric-carmotors and
http :/ 

^¡ww. 
evconvert.com

Most consist of converted petrol
cars. There are quite a large number
of people in the USA doing this.

Greg Macmillan,
Christuas Hills, Vic.

power and any assessment should
include losses from generating power
at the power stations ald transmis-
sion right through to effrciency of the
electric motors and any regenerative
braking, etc, A comparison with pet-
rol, diesel and hybrid vehicles would
be interesting but would also have
to include complete end-of-life and
recycling comparisons for equivalent
mileage/time.

A similar study by a consortium of
US manufacturers found that a diesel
4\MD is both environmentally and eco-
nomically less damaging than hybrids,
mainlybecause the average 4WD stays
registered for approximately 20 years
and travels around Z00,o00km which
is an equivalent lifespan to about 3.5
hybrids!

If you really want to feel good
about the environment, then instead
of spending $50,000 on a fancy new
hybrid status symbol, buy a small
diesel instead and donate the differ-
ence to your nearest university doing
research into solar cells.

Prof. fon jenkins,
Bogangar, NSW.

Comment: we believe that electric cars
will be viable. They may not ever be
capable of making a non-stop journey
from Sydney to Brisbane but a good
many petrol vehicles cannot do the
trip on a single tank either.

Not enough lithium
for electric cars

I like the idea of electric cars, how-
ever there is a fundamental problem
that you did not mention in your Pub-
lisher's Letter. There are simply not
enough metals such as lithium for a
world-scale rolÌ-out of electric cars.

There have been a number of studies
on this, including I think, one by the
University of W,\. If it was possible to
make rechargeable batteries as good as
lithium fïom more common metals,
such as zinc, then this may be feasible
but this seems to be a long way off.

FOR SALE

LEDs! | NOW HAVE good stocks of
Nichia superbright oval LEDs, as well
as smm Agilent (HP) LEDs. These
are fantastic, bright brand-name qual-
ity LEDs at Chinese LED prices! Also

Osram surface mount range and other
NOS standard and superbright brand
name LEDS from just a few cents each.
Also Cree X-Lamps, 5 and 10 watt power
LEDs, LED drivers, kits and all sorts of
other stuff. www.ledsales.com.au

RCS RADIO/DESIGN is at 41 Arlewis

St, Chester Hil 2162, NSW Australia
and has all the published PC boards
from SC, EA, ETl, HE, AEM & others. Ph
(02) 9738 0330. sales @ rcsrad¡o.com.
au, www.rcsrad¡o.com.au

PCBs MADE, ONE OR MANY. Any
format, hobbyists welcome. Sesame
Electronics Phone (02) 9593 1025.
sesame@sesame.com.au
www.sesame.com.au

MicroByte Electronics: PIC Micros
- Development Board - Development
tools & Components. Phone: (03) 9378
4288. info@ microbyte.com.au ;

microbyte.com.au

KIT ASSEMBLY

KEITH RIPPON KIT ASSEMBLY &
REPAIR:
" Australia & New Zealand
* Small production runs.
Phone Keith 0409 662794.
keith.rippon @ gmail.com
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FREE NEÌ.ANlENNAS

¡ Ceiling Antennas
o Low-loss 50Q cable
. Connectors
o Pigtails
. Access Points
. Masts
o Amplifiers
. Power-over-Ethernet
. External Enclosures
¡ Everything you need forWiFi!

{081 6262 Slll (int +618 62ô2 1xß)
l08l9ll9 32tE fint$18

lssuæGffimgD p

Keep your copies safe with
these handy binders
Available Aust. only. Price: $413.95 plus 57
p&p per order (includes GST). Just fill in and
mail the handy order form in this issue; or
Íax(O2l 9939 2648; or call (02) 9939 3295 and
quote your credit card number. I

Buy five and get them postage free!

-
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ELNEC IC PROGRAMMERS
High quality
Realistic prices
Free software updates .s
Large range of adaptors
Windows 95/98/Me/NT l2klxP

CLEVERSCOPE
USB OSCILLOSCOPES

2 x 1O0MSa/s 1Obit inputs + trigger
100MHz bandwidth
8 x digital inputs i

4M samples/input
Sig-gen + spectrum analyser
Windows 98iMe/NT/2klXP

IMAGECRAFT C COMPILERS
ANSI C compilers, Windows IDE

AVR, TMS43O, ARMT/ARMg
68HC08, 68HC11, 68HC12

GRANTRONICS PTY LTD
www. gra ntron ics. com.au

llo ïou [eue wirulcss
Ielelinl has wiruless $olution$!

lf you want the right 'wireless' ingredients for a
successful project recipe, THINK Telelink! Don't
want to be confused by wireless gobbledegook
and confusing buzz words? TALK l0 Telelink!

We will give you honest advice so that you
can make the right purchase decision for

your 0ElVì low power wireless requirements.
Browse our website for more information about
our products lf you have any questions speak
with a Telelink Communications representative

,telel¡nN.Gom.au
ÈrrllJillSlrl¡l-læl@H¡lhL .¡t

rr Hil fln fiil ¡ll¡ ¡r ¡l2l lt¡ ¡¡l

VIDEO.AUDIO.PG
distribution amps - splitters

digital standards converters - tbc's
switchers - cables - adaptors
genlockers - scan converters
bulk vga cable - wallplates

DVS5C & DVSSs
High Performance
V¡deo / S-V¡deo
and Audio Splltters

Come to the

speci al i sts " '

Ouesl E¡ectroni6' Pty Limiled abn 83 003 501 282 t./a Oueslronix

Products, Specials & Pricelist al www.queslr0nix.c0m.au
la)< (02\ 4341 2795

em a I t : quesaav @queslro n ¡x. com. a u

ij lr' iltll:
BNHo

o Morc fiequent updates - every 2.5 seconds!
More alam settings - over 70 parameters!

More highs, lows and graphs - over 80 in all!

With the Vanlage Pro2 Weather Slation
you get incredibly detailed information on:

Wind - direction and strength
Bainfall - current, recent patterns etc.

Temperalure - current, wind chill, etc.

Barometric pressure - current and trends
Humidity & dewpoinl - current and 24 hrs

And your own local forecasl. You'll be

m0re accurate than the weather bureau!

Available in wired or wireless models
(wireless transmission up to 300m!)

ECOIlIr^ã.|ICH
lln¡t 5, ll Southforl lue llilsyth, U¡c 3l3t

Iel: f03l 9t8l r0f0 fax l03l st6l 1050
www.dau¡s¡n$truments.com.au

www. dontronics.com has 300 selected
hardware and software products avail-
ablefrom over 40 world wide manufaclur-
ers, and authors,

Olimex Development Boards & Tools:
ARM, AVR, MAXQ, MSP430 and PlC.

Atmel Programmers And Compilers:
STK500, Codevision C, Bascom AVR,
FED AVIDICY Pro, MikroElektronika Basic
and Pascal, Flash File support, and boot
loaders.

PlCmicro Programmers And Compilers:
microEngineering Labs USB programmers,
adapters, and Basic Compilers, DIY (Kit-

srus) USB programmers, MikroElektronika
Basic, Pascal, DSpic Pascal Compilers,
CCS C, FED C, Hi-Tech C, MikroElektronika
C, disassembler and hex tools.

CAN: Lawicell CANUSB, CAN232

FTDI: USB Family of lC 's. FT232RL,
FT2452RL, also BL and others.

4DSystems LCD/Graphics: Add VGA
monitor, oTOLED LCDtoyourmicro. Simple
Serial l/F.

Heaps And Heaps Of USB Products:
TTL, RS-232, RS-485, modules, cables,
analyzers, CRO's.

Popular Easysync USB To RS-232
Cable: Works when the others fail. Only
one recommended by CBUS. Money back
guarantee.

Don

MSt20
fhe world's lowesl cosl conlroller

with inbuih operelor inlerface

c12 digitall/O
â t:-^ T 

^ñ 
!¡ 2 line LCD

e 5 push buttons
o Expandable
o Easy to Program s164

Developer's Kit S 197 includes programing cable & softwâre

Made in Australia - used world-wide
at-sc.com

Gfrcuft&Eæmtffiffi
Do you haue a good circuil idea? lf so, skelclr il out, write a brief description of its
operalion & send it to us. Provided your idea is wsr*able & original, we'll publish il in
Circuit Noteboot & you'll make some money. lVe pay üp to $100 for a good cireuit idea
or you could win some tesl gear.

Silieon Ghip Publications, P0 Box 139, Gollaroy, flSW 2097.

SucoN Cutp www. s i I iconch i p. com. au Bitscope Designs
Ph:

Fox www. bits coPe. com(o2) 9436 2955
(o2) 9436 3764

Inventing the future requ¡res a lot of test gear.'.

...or a BitScope

BS100U Mixed Signal Storage Scope & Analyzer
lnnovations in modern electronics engineering are leading the new wave of
inventions that promise clean and energy efficient technologies that will

change the way we live.

It's a sophisticated world mixing digital logic, complex analog signals and

high speed events. To make sense of it all you need to see exactly what's
going on in real{ime.

BS100U combines analog and digital capture and analysis in one cost
effective test and measurement package to give you the tools you need to
navigate this exciting new frontier.

Opto-isolated USB 2.0 l2VDC with low power modesStandard 1lttV20pF BNC inputs Smart POD Connector

BitScope DSO Software for Windows and
BS'100U includes BitScope DSO the fast and
intuitive multichannel test and measurement
software for your PC or notebook.

Capture deep buffer one-shots, display waveforms
and spectra real-time or capture mixed signal data
to disk. Comprehensive integration means you can
view analog and logic signals in many different
ways all at the click of a button.

The software may also be used stand-alone to
share data with colleagues, students or customers.

Waveforms may be exported as portable image
fiìes or live captures replayed on another PC as if a
BS100U was locally connected.



PuilisneF's lctter
Electrical energy will cost
more in the future

So Australia has now ratified the Kyoto Protocol. This
is a largeÌy symbolic move but it is the start of many
developments on the energy scene. The Federal Gov-
ernment has also promised to set up a carbon trading
scheme by 2010 and following the Bali climate change
conference, AustraÌia will set greenhouse gas emis-
sions targets, after a report by Professor Ross Garnaut.
At this early stage, it looks as though the new Federal
Government is taking a conservative approach but they could well turn around
and set quite ambitious targets.

At the same time, the New South Wales government has just decided to sell
its electricity generating assets to private enterprise and Queensland will prob-
ably follow within a few years.

,\ll of these developments will inevitably mean that electricity and other
forms of energy will be more expensive in the future. Regardless of how you
view the prospect of rising energy prices, there will be some positive results.
For a start, carbon emissions trading means alÌ those carbon emissions will have
a price. So private enterprise owners of power stations will look very carefully
at their operations.

They are most unlikely to build any new coal-fired power stations; we at SucoN
CHtp have been advocating this for years. They may well decide to shut dor,rm
older less-efficient power stations too. In particular, Victoria's brown coal power
stations could well get the chop and quite soon. UltimateÌy, alÌ coal-fired power
stations will be phased out aìthough that will probably take 30 years or more,

All new thermal power stations will be gas-fired and are tikety to be much
more effrcient, particularly if co-generation is used, ie, waste heat from the gas
turbines is used to run steam-powered aÌternators. In the longer term, we may
also have nuclear power stations. Interestingly, if most of the electricity generated
in the future comes from gas-fired stations, that will probabÌy mean the end of
"off-peak" power rates as we now know them. This is because, unlike coal-fired
power stations, gas-flred power stations can be brought on line quickly arrd so
there is Ìess need to provide "spinning reserve" - which is why we presentìy
have such cheap "off-peak" rates.

With the ÌikeÌy end of "off-peak" rates and generally higher charges for elec-
tricity, there will probably be a major move into solar hot water for all homes
and apartment blocks. And so it will go. You will be less likely to use electric
radiators in the future. Instead, home heating will be by gas or reverse-cycle air
conditioning, We will also insulate our homes much better in the future.

We will probably see a lot more wind fa¡ms and solar thermal power stations
too. And what about geothermal energy? This shows enormous potential but
at the moment, it is just that: potential. If we are going to get any geothermal
energy within the next decade, the companies concerned wilÌ need to make
huge investments. If they succeed, Australia's greenhouse gas emissions due to
electricity generation could be greatly reduced.

That will leave transportation, industry, agriculture and mining as the big
greenhouse gas emitters. And while much of Australia's industries may well be
able to makebig reductions in emissions in the future. obtaining majoi cuts for
transportation, agriculture and mining is likely to be far more difficult. EÌectric
cÉrs are bound to become commonplace (in spite of the doubters!) but even
widespread use will not make a great difference to the total emissions from the
whole of tralsportation.

All up, we regard theses developments as positive. There will be enormous
investment in energy resources ald power generation and at the same time, we
will inevitably become more conservation minded - that can only be good.

Leo Simpson

Do You Eat, Breathe and Sleep TECHNOLOGY?
for full-time and part-time positions all over Australia & New Zealand

Jaycar Electron¡cs is a rapidly growing, Australian
owned, international retailer wilh more than 39 stores in
Austral¡a and New Zealand. 0ur aggressive expansion
programme has resulted in the need lor dedicated
individuals ro loin our team to assist us ¡n achieving our
goals.

We pride ourselves on lhe lechn¡cal knowledge of our
staff. Do you think that the lollow¡ng statements describe
you? Please put a t¡ck in the boxes lhat d0:

tr Knowledge of electronics, part¡cularly at conponent level
tr Assemble pro¡ects or k¡ts you6ellfor car, computer, audio, etc.
tr Have enpathy with olhers who have the same interest as you.
E May have worked in some retail already (not 0bl¡gatory).
E Have energV, enthus¡asm and a personsl¡ty that enioys

helping people.

Why not do something you love and get paid for it? Please
write or ema¡l us w¡th you¡ details, along with your C.V
and any qualifications you may have. We pay a
competitive salary, sales commissions and have great
benefits like a liberal slatf purchase policy.

Send to:
Reta¡l 0perations Manager - Jaycar Electronics Pty [Îd
P0. Box 6424 Silverwater NSW 1811

Email: iobs@iaycarcom.au

Jaycar Electronics is an equal opportunity employer and
actively promotes statf lrom with¡n lhe organisati0n.

tr Appreciates an opp0rtunity for f uture advancement
tr Have an eye for deta¡|.

Jdgtrar
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lssil 1030-2662
-Recommended 

and maximum price only,

RFMA RF Modules Australia
Low Power Wireless Con

BtMl -151 .300-10
VHF FM Transceiver

Power: 100mW
Data rate 1Okbps

Also: 151.275 & 151.ôMHz

Applications:
Rural

Utilities

lndustrial

Commercial

Government

Meter Reading

B¡M2A-433-64

33mmx23mmx4mm

RADIOMETRIX: Low Power, Licence Exempt Radio Modules
RF Modules Australia, P.O. Box 1957 Launceston, TAS., 7250,

Ph : 03-6331-6789. Email : sales@fmodules.com.au. Web: rfmodules.com,au

20 year s expenence!

HI.FI SPEAKER REPAIRS
YOUN EXPENI SPEAKEN ßEPAIß SPfT'Á¿ISIS

Specialising in UK US and Danish brands.

Speakerbits areyourvintage, rare and collectable speaker

repair experts. Foam surrounds, voice coils, complete

recone kts and more. 0riginal 0ElVl partsfor Scan-Spea(

Dynaudio,Tannoy, JBI ElectroVoice and ofrers!

tel: 03 9647 7000 www.speakerbits.com

Universal serial device seueß alllw ylur
¡ndustilal ser¡al devices to be monitored

ording syslem
aulomation

conhol

trrw¡ü¡ltd

TRUSYIS
Îc',:448?fø,.2ä2 Fæ lB 5264 1275

EmalE sa¡es@tn¡sts.cûll.dr
1t.Printed Gircuit Board Manufacture

48-Hour service * Higþ quality * Low prices
T\
ÑN
I o INSTA

4 5491

WANTED

CUSTOMERS: Truscotts Electronic
World - large range of semiconductors
and passive components for industry,
hobbyist and amateur projects includ-
ing Drew Diamond.2TThe Mall, South
Croydon, Melbourne. (03) 9723 3860.
electron¡cworld @optusnet.com.au

WANTED: EARLY HlFls, AMPLIFIERS,

www. s i I ¡co n ch i p, co m. au

DOilNt0At) OIJR ()tt'At0c aT
www. i inet. net. au/-wof c0m
WORTDWIDE ETEGIROIIIG COMPOilEIITS

P0 Box 631, Hillarys, WA 6923
Ph: (08) 9307 7305 Far (08) 9307 7309

Email: worcom@iinet.net.au

Speakers, Turntables, Valves, Books,
Quad, Leak, Pye, Lowther, Ortofon,
SME, Western Electric, Altec, Marantz,
Mclntosh, Tannoy, Goodmans, Whar-
fedale, radio and wireless. Collector/
Hobbyist will pay cash. (07) 5471 1062.
johnmurt @ highprofile.com.au
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SEIF (lil AUDIfl
by Douglas Self
The very latest from the renowned audio design guru. A
collection of 35 classic magazine articles otfering a depend-
able methodology for designing audio power amplifiers in
a way that improves performance at every point without
significantly increasing cost. lncludes compressors/limiterrsignificantly increasing cost. lncludes compressors/limiters,
hybrid bipolar/FET amps, electronic switching and more.
474 pages in paperback. , 

-Practical Variable Speed Drives and
Power Electlonics
by Malcolm Barnes. 1st Ed, Feb 2003.
An essential reference for engineers and anyone who wishes
to design or use variable speed drives for ¡nduction motors.
As reviewed in SlL|CON CHIP September 2003. 288 pages.

Microcontroller Projects ¡n C for the
8051 by Dogan lbrahim. Published 2000.
Through graded proiects introduces the fundamentals of
microelectronics, the 8051 family, programming in C and
the use of a C compiler. Provides an interesting, enjoy-
able and easily mastered alternative to more theoretical

Covers all the analog electronics needed in a wide range of
higher education pr0grams: first degrees in electronic engi-
neering, experimental science course, MSc electronics and
electronics units for HNDs. Supported by numerous worked
examples and experimental exercises. 312 pages paperback.

ETECTRIC MOTORS AiID DRIVES
By Austin Hughes - Third edition 2006
Brand new edition 0f this amazingly popular book. lntended
for non-specialist users of electric motors and drives, filling
the gap between academic texts and general 'handbooks'.
Explores all of the widely-used modern types of motor and

rive including conventional & brushless DC, induction
m0t0rs, steppers, servos, synchronous and reluctance.

AUDIO POWER AMPTIFIER DESIGil
HAilDB00l( by Douglas Self 4th Edition 2006
Beduced in price lrom prcvious edilinn! Flom one 0f the
world's most respected audio authorities. New 4th edition is
more comprehensive than ever - now with new chapters on
Class D amplifiers and DC servos. Now even bigger- 465
pages in paperback. See the review in Septenher 2006

AUDIO ETEGTROI{ICS
By John Linsley Hood. Second edition '1999.

For anyone involved in designing, adapling and using analog
and digital audio equ¡pment. Covers tape recording, tuners
and receivers, preamplifiers, voltage amplifiers, audio power
amplifiers, compact disc technology & digital aud¡o, test &
measurement, loudspeaker cr0ssover systems, power sup-
plies and noise reduction systems. 375 pages in sott cover.

AilAtOG ETECTROIIIGS
By lan Hickman. 2nd edition 1999.

textbooks. 178 pages in paperback.

0p Amps for Everyone
Edited by Ron Mancini Published 2003
Compiled by Texas lnstruments, this is the closest thinq
to a "bible" on op amps. This is an engineer's reference
with lots of theory, plenty of maths and right up-to-
the-m¡nute with modern devices. Not cheap but
worth every cent. 478 pages, soft covers.

The latest guide to RF design for engineers, technicians, stu-
dents and enthusiasts. Covers key topics in RF: analog design
principles, transmission lines, couplers, transformers, ampli-

fiers, oscillators, modulation, transmitters and receivers,
propagation & antennas. 279 pages in paperback.

A]{AIOG TECHilIqUES WITH
DIGITAT IIITERFACII{G
by T H Wilmshurst- Published 2001.

Many of the circuits taken from lan Hickman's

articles. 294 pages in soft cover

Power Supply Gookbook
by Marty Brown. 2nd edition 2001.

An easyìo-follow, step-by-step text for a wide variety of
power supplies. All described in simple language. Anyone

with a basic knowledge of electronics can create a very com-
plicated power supply design. 265 pages in paperback.

lnteÍacing W¡th C by Howard Hutchinss
Revised by Mike James. 2nd edition 2001.
Anyone interested in ports, transducer interfacing, analog to dig-
¡tal c0nvers¡on, convolution, filters or digital/analog conversion
will benefit from reading this book. The principals precede the
applications to provide genuine understanding and encourage
further development. 302 pages in paperback.

PRACTICAT RF HAI{DBOOK
by lan Hickman NEW 4TH ED|T|ON 2006

290 pages in paperback.

DVD PTAYERS AI{D DRIVES
by K.F. lbrahim. Published 2003.
A guide to DVD technology and applications, with particular

focus on design issues and pitfalls, maintenance and repair.

ldeal for engineers, technicians, students of consumer
electronics and sales and installation staff. As reviewed in
Silicon Chip February 2004. 319 pages in paperback,

Essential reading for electronics designers and students
alike. lt will answer questions about core analog theory and
design principles as well as offering practical design ideas.

VIDEO SCRAMBLII{G & DESCRAMBTIilG
FOR SATEIIITE & CABTE TV
by Graf & Sheets -2nd Edition
Ever wondered how they scramble video on cable and sat-
ellite W? This book tells youl Encoding/decoding systems
(analog and digital systems), encryption, even schematics
and details of several encoder and decoder circuits for ex-
per¡mentation. For both the hobby¡st and the professional.

PIG ll{ PRAGTICE by D w smilh.
New 2nd Edition - published 2006
Based on popular short courses 0n the PlC, for
professionals, students and teachers. Can be used
at a variety of levels. An ideal introduction to the
world of microcontrollers.255 pages in paperback.

PIC MICROGOilTROTTER -
PERSO]IAt I]ITR(¡DUCTORY COURSE
By John Mofton NEW: 3rd edition 2005,
A unique and practical guide to getting up and running
with the PlC. lt assumes no knowledge of microcontrollers
- ideal introduct¡on for students, teachers, technicians
and electronics enthusiasts. Revised 3rd ediTion fOcuses

entirely on re-programmable flash PlCs such as 16F54,

1 6F84 1 2F508 and 1 2F675. 226 pages in paperback.

ffiffig*

384 pages, soft cover
siliconchip.com.au JANUAîY 2oo8
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Review: Denon DCD-7004E Compact Disk Player
Looking for a CD player with superlat¡ve peñormance? The Denon DCD-
700AE delivers the goods - by Leo Simpson

PICAXE VSM: The PICAXE Circuit Simulator!
Ever wondered whether your latest brilliant PICAXE project idea would
actually work? Now you can find out before you build it, with the new PICAXE
circuit simulator software - by Clive Seager

14 PIC-Controlled Swimming Pool Alarm
Reduce the possibility of a drowning in your swimming pool with this "smart"
Pool Alarm. lf someone falls in, a loud siren sounds - by John Clarke

32 Emergency 12V Lighting Gontroller

58

This easylo-build project automatically turns on 12V emergency lights within
a second or two of a mains power failure - by Jim Howe

Build The "Aussie-3"Valve AM Radio
So you thought valve technology was dead? lt is - but we have exhumed
enough of it to produce a unique 3-valve radio - by Keith Walters

The Minispot 455kHz Modulated Oscillator
Build this simple circuit and use ¡t to align the intermediate frequency (lF)
stages of any AM broadcast or shortwave radio - by Mauro Grassi

Water Tank Level Meter, Pt.3: The Base Station
Designed for use with up to 10 Water Tank Level Meters, this Base Station
lets you monitor water levels inside your home. Also included is an optÌon for
electric pump control - by John Clarke

72

80

89 lmproving The WaterTank Level Meter Pressure Sensor
Here's a few tips on improving the inlank set-up plus an improved method for
mounting the pressure sensor externally - by John Clarke

40 Circuit Notebook
(1) Nicad Cell Discharger; (2) CFL lnverter With Overload Protection; (3) Spa
Heater Control

Serviceman's Log
Tinker, tailor, espresso machine fixer - by the TV Serviceman

44

2 Publisher's Letter
4 Mailbag

57 Order Form

97 Ask Silicon Chip
100 Notes & Errata
101 Market Centre

Valve AM Radio - Page 58.

92 Vintage Radio
The simple Aristone Ml 4-valve mantel receiver - by Rodney Champness

Meter Base



NOTE: ALL PBICES ABE PLUS P&P - SEE BEL0W.
AC MACHINES $66 OO

AMATEUB SCIENTIST CD $62 OO

ANALOG clRcutr TEcHNIoUES wDtctrAt tNT. $88,00 Your Name

ANALOG ELECTRONICS..,,,. , $1OO OO

AUDIO ELECTRONICS $101 OO

AUDIO POWER AMpLtFtER DEStcN ...,,...,,. ., $87 00

DVD PLAYERS AND DRIVES $85 OO

ELECTRIC MOTORS AND DRIVES $55 OO

HANDS-ON ZIGBEE ..,. $96.50

INTERFACING WITH C $68 OO

|\¡'CONTBoLLER PROJECTS tN C FoR 8051 ,.,..,.. . $81 00

NEWNES GUIDE TO TELEVISION AND VIDEO TECHNOLOGY ,. $60 50

OP AI\4PS FOR EVERYONE. $137 OO

Ptc tN PRACTTCE $60 00

PIC I\4ICROCONTROLLER - PERSONAL INTRO COURSE S52 OO

POWER SUPPLY COOKBOOK $109 OO

PRACTICAL GUIDE TO SATELLITE TV (6th edition) $49 OO

PRACTICAL RF HANDBOOK ..,..,.,,. $80 00

PRACT, VARIABLE SPEED DRIVES/POWER ELECI $94 OO

RADIO, TV AND HOBBIES ON DVD-ROIV] $62 OO

R0B0T BUILDER'S C00KB00K .,,. . $63 00

SELF 0N AUDIO (2nd_ edition) $83.00

Add ress

Scientific American over the past 73 years - and

every field of science This new"Dr Shawn"edition is the
latest version - it's said to be even more user friendly
with much more information and data Runs with any
browser (on Win2000 or later). Recommended by the

National Science Teachers Association (USA)

Postcode

of copies now sold. Two incredible CDs
containing over 1 000 classic projects, sourced from
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Payment details:

f Cheque/Money Order enclosed 0B

Charge my credit card - f Visa Card f MasterCard

Signature Card expiry date

B00K TOTAL: $ .. ..... PLUS P&P: $ ORDER IOTAL$ 4U,,..
$95 00

stillFE
.ffiRE Nr

P&P lijiiilf
POST T0: Srt-rcor CHrp Publications, P0 Box 139, Gollaroy NSW, Australia2097.
0R GAtt (02) 9939 3295 & quote your cred¡t Gard details; or FAX T0 (02) 9939 2648

.ALL IITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY ALL PRICES INCLUDE GST
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ong the very best kit speakers thot
mo an bu.y."

pson,
Stucoy Crutp

December 2007)

Model 260C

@ 22"C averaged

<+30' 400H2 to 1OkHz
44ïzto 20kHz Horz / Vert t45'
Printed Circuit Board : Fully finished includes all components, Velcro mounting tabs & wiring
Wiring cable : lnternal speaker cable high quality OFC 384 strand with push on connections
Speaker terminals : 4mm twin gold plated binding post
Filter : 2 way off set Bessel / Butten¡vorth , linear phase
Freq : 3.8kHz
Order: 2nd Lp, 3rd Hp
Components: High quality, Copper Air core inductors , SCR 400V metalized MKP capacitors
Non lnductive resistors
Bi-wiring: Option provided

2 x Peerless 832873 Woofer 5" Nomex
1 x Fountek Jp3.0 Ribbon 3" (65mm)
Gold plated 2way

High quality enclosure supplied fully finished with pre drilled screw holes, port,

speaker mounting holes, grille panel, acoustic felt lined, mounting screws

PRINT POST APPROVED
- PP255003/O1272

$8,f,.0.: Nz$eeo

JA]IUARY 2OO8

Specif ications:
Model 260

Frequency Range (on axis)

Efficiency
Nominal lmpedance
Recommended amplifier power
Home Theatre Receiver
Stereo and Valve
Harmonic Distortion TH D
Relative Phase Çoherence

Crossover
(No Soldering required)

KIT36O-MDF .

K IT36O-BV

44Hz-40kHz

92 sdB SPL @ 1m 2 83V rms
4 ohms

lVodel

odel 360

5 to 120W
5 to 120W
!0.3o/o

Unclipped program material
Unclipped program material

@ lwatt 2 83Vrms lkïz

Drivers
Bass
Tweeter
lnput ïerminals
Cabinet

KIT PRICES
lnclude speakers crossovers. all hardware and cabinets
(Price per pair [except 260c] including GST)
260
Plain MDF K|T260-MDF $1299 00
Black vinyl ,.,. K|T260-BV 51 399.00
260C (one unit only)
Plain MDF . .. KlT260C-MDF ....,. ,.,

Black vinyl KlT260C-BV
360
Plain tMDF

Black vinyl

SPK260C (one driver only) 5399 00

SPEAKER KITS (withoul cabinets)
lnclude speakers and crossovers but no cablnets and hard-
ware (Price per pair lexcept 260C] íncluding GST)
260 Kir

260C kit
sPK260 .. s799 00

ELECTBONIC SEBVICES AUSTBALSIA
Rd Ashfield NSW (Locked Bag 30 Ashfield 2131)

02-9798-9233 FAX: 02-9798-0017

Web: www.wagner. net.au

$649 00

$71 9 00

,$1159 00
$1 299 00

-¡ä¡i¡ä
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D t A360 kit,,,,.,. sPK360 , s699 00

138 Liverpool


