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Publisher’s Letter

Cheap battery drills are
very wasteful

For quite a few years now, we have been con-
cerned about the waste of resources concerned
with electrical and electronic equipment. It is
bad enough that most electronic equipment is
now so cheap that it is not worth repairing when
it finally does fail. At least if it gives a reasonably
long service life, you don’t mind so much if it then
has to be replaced with a new one rather than be-
ing repaired. But I still regard the huge amount of
electronics going to the tip each year, all for the
want of a simple (albeit uneconomical) repair, as a huge waste. Cars and large
appliances such as fridges and washing machines get discarded too but at
least most of their metal content does get recycled. But cheap electrical and
electronic appliances don’t last very long and then they end up on the tip.

Even worse is the situation with cheap battery-powered electric drills.
Because their battery life is so short, there must be tens of thousands of these
drills being discarded every year. They work for a short time, then the battery
ceases holding a charge and out into the bin they go, to be replaced by another
drill. In fact, the drill itself is fine but the battery is ruined and you can not get
areplacement. This is an unconscionable waste of resources. So in conjunction
with Jaycar Electronics, we have done something about it. First, there is the
article beginning on 24 about repacking the cells in your drill’s battery pack.
This is not a cheap exercise and will typically cost a lot more than the price
of a new drill — but at least you are starting afresh with good cells.

But given that the chargers for these drills are so rudimentary, that is only
half the task. To ensure that your new battery pack has a reasonable life, you
need to incorporate a specified thermistor in the battery pack and then build
the Drill Charger Controller described in the article beginning on page 32. With
over-temperature and time-out functions, this will prevent the cells from being
over-charged and they should last many times longer than in normal drills.

In fact, even if the battery pack in your present drill is still OK, I would
strongly recommend that you modify it along the lines described and build
the Charger Controller. Orif you go out and buy a new battery drill, don’t wait
for the battery to deteriorate — modify it straight away to ensure a reasonable
life. After all, there is no point in spending $30 or so on a new drill if you
know that it is going to have a very short life.

The really irresponsible parties in this whole affair are the manufacturers
who are churning out this short-lived rubbish and the importers and retailers
who ultimately sell it to the public. It is in their interests to keep this wasteful
cycle going, isn’t it? For the want of a better charger which would only add
a few dollars to the price, the retailers are probably selling many more drills
than they otherwise would.

Unfortunately, there is a great deal of electronics gear for which there are
no simple refinements but there is still a curb that you and I can apply. Every
time you are confronted by some cheap (or not so cheap) electronic gadget, ask
yourself, “Do I really need this?” The chances are that you don’t or you can
wait until you have saved enough for a better-made unit. If enough Australians
took this approach, we could substantially cut our import bill and ultimately,
substantially reduce the torrent of discarded gear going to the tip.

Leo Simpson

siliconchip.com.au
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MAILBAG

Starting a motor at full load

I wish to comment on the question
and answer about a 3-phase motor
controller on page 123 of the August
2006 issue. I suspect the lift pump is
of the constant delivery type. This
means that for each revolution of the
pump there will be a fixed volume
displaced.

When one of these pumps is started
there could be maximum pressure in
the discharge pipe. There is probably a
non-return valve in the foot valve and
another downstream of the pump. If
this is the case, the pump motor will
have to exert full load or whatever
margin is left in the design to start it,
accelerate the rotating parts and move
the media in the pipe.

Forget about the soft starter for amo-
ment. The soft starter is to protect the
supply side, not the motor; ie, if there
is too much current drawn on starting,
the voltage will drop and cause a lot

Teaching about the
American moon shots

As a science teacher of some
33 years, I read the October 2006
editorial with great interest. I teach
HSC physics and I have followed
the development of space explora-
tion since the very first Vostok and
Mercury missions. While [ have not
come across any science teacher
who would teach such nonsense,
I do encounter students who have
been convinced that the moonshots
never happened. The power of the
media!

When this happens, I bring in
boaoks on the subject that basically
prove that, if indeed this thing was
a hoax, then it must have been the
longest and most expensive and
elaborate hoax in the history of
humankind. Irecommend “Apollo:
The Epic Journey To The Moon”,
by David West Reynolds (Tehabi
Books Inc, 2002). This is a full-col-
our history of the equipment and
missions.

Once my students see this, they
realise that it was real. I also explain

of dropout problems.

Most people do not understand how
induction motors really work. Full
load torque is not developed until
the motor is almost up to full speed.
The starting torque will be consider-
ably less. Even to obtain this reduced
torque at starting requires around five
or six times FULL LOAD current. A
soft starter only reduces the current;
it will not help the starting of the
drive at all.

If the scenario above is correct, I
suggest putting a relief valve in to al-
low start-up. Thisis justa valve which
returns the water back to the sump. If
automatic start is required, the valve
would need to be automated.

If the pump is a centrifugal type,
there is a fair chance the soft start will
be OK. I suggest that your reader ob-
serves the ammeter on start-up rather
than look at waveforms. The ammeter
will probably show average current in

that the VAB (Vertical Assembly
Building) still exists and is used to
refurbish shuttles, while the crawler
transporter that was used to move
the Saturn V moon rocket to the pad
is still used to transport shuttles.

Other notable books are: The
Apollo NASA Mission Reports
{Apogee Books, http://www.egpublish-
ing.com) and “A Man On The Moon”
by Andrew Chaikin (Penguin
Books, 1994).

I'had the great pleasure of visiting
the National Airand Space Museum
in Washington DC last year and the
sense of awe I got from standing
next to the Apollo 11 command
module and Dave Scott’s (Com-
mander, Apollo 15) moon suit were
incredible. I wish I could take my
students on such an excursion!

If, as the Editor states, some sci-
ence teachers are indeed pushing
this garbage, then perhaps his last
sentence would be justified. Thank
you for a great magazine.

George Green,

Physics teacher,

Wollongong NSW.

spite of the distorted waveform during
the start. Also make sure that all the
three phase currents are similar.

The starter design might limit the
current during the run-up. If it does
and the motor does not get up to speed
in a reasonable time, say 20s, I would
suspect that the current is not great
enough to provide sufficient torque
to overcome inertia and system resist-
ance. If this is the case, try closing the
outlet valve. The motor will have an
easier time, as it only has to accelerate
the pump. If this fails, an autotrans-
former will probably solve the problem
but they are expensive.

On the subject of re-using equip-
ment from junk, Hoover front-loading
washing machines have a nice little
speed controller on the spin/wash mo-
tor. The motor has a pulse generator
feeding back into one of those chips
used in switchmode power supplies.

Jeff Jones,

via email.

Plugpacks could
be supply option

I note the letter by Ross Herbert
in the October 2006 Mailbag section
headed “Plugpacks Are Undesirable”.
I agree with all the issues raised by
the writer and the attached com-
ments. May 1 offer a suggestion on
this issue?

If projects were designed with the
option of using either a built-in mains
power supply or a separate plugpack
supply, all of the concerns mentioned
should be reasonably met. I expect
this would require that projects would
need to be designed and tested with a
built-in mains supply, while the article
would describe the steps needed for
incorporating either of the two supply
types. I guess the power transformer,
fuseholder, on-off switch, mains wir-
ing, and cable anchoring, etc would
be the main constructional and safety
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PIC Programmer caused
computer restart problem

A while ago, I bought a serial PIC
programming kit from Dick Smith
Electronics and it’s been a dream
to work with. But after I started to
leave it plugged into my computer,
my computer started to do a very
annoying thing: every time I shut
it down, it would restart and it
would only stop ifI held the power
button down. I looked at my power
management settings under BIOS
and then I saw the setting that was
causing the problem. Under Wake
Events -> LPT/COM, it was set to
LPT/COM, so if there was any event
on either the parallel or serial port

areas of difference between the two
supply types.

Having the two power supply op-
tions should also address the legalities
and responsibilities relating to safety.
This way, inexperienced constructors
should build the plugpack version,
while experienced constructors would
be able to choose the type appropriate
to their needs.

In fact, as a majority of projects
use DC-output-only supplies, then an
option is for the entire rectifier/filter/
regulator stage to be made common to
both supply types. This does, of course,
presume that suitable AC plugpacks
would be available; designing for DC
plugpacks may add some complexity
where + rails, etc are needed.

Still, the idea is there. Further, there
is also the option of using single-chip
DC-DC voltage converters.

Graeme Dennes,

via email.

Moon landing
conspiracy rebuttals

I could not agree more with your
editorial in the October 2006 issue.
It might almost be OK if the “fake
moon landings” were introduced as
a classroom exercise in examining
what it means to “know” that an
historical event took place. There is
a particularly good web site at www.
clavius.org which has rebuttals to all of
the specious claims of the conspiracy
theorists.

Note that many of the “doubters”

ports, the computer would start up.
I turned off the Wake on LPT/COM
and there were no more problems.

What I think happens is that the
serial port constantly powers the
MAX232 chip and when the com-
puter powers down, the MAX232
chip has a little heart attack and
manages to trigger the POWER UP
event on my computer via the serial
port. [ am not sure of a hardware fix
but for those with Power Manage-
ment or similar on their computers,
they should insure that Wake on
LPT/COM is set to NONE to avoid
these problems.

Max Bainrot,

via email.

are Americans themselves. One of the
most outrageous books written on the
subject is “NASA Mooned America”
by Ralph Rene, written in 1992 (his
“The Last Skeptic of Science” is, if
anything, even more ridiculous).

With the rise of the internet this
nonsense is spread wider and faster
than ever.

Bill Hanna,

Alice Springs, NT.

Hacking your DVD player
is not illegal

1 am writing in reply to the letter
from John Tingle in the October 2006
issue. In his letter, John talks about
DVD region codes and how farcical
they are. I have to agree with eve-
rything John talks about but I want
to point out that there is a website
devoted purely to finding out how to
circumvent the region-encoding that
is embedded into most DVD players
currently on the retail market.

Before I list the website’s address, 1
have to say that “hacking” your DVD
player is not illegal - I was informed
of this during a phone conversation
with the Trading Standards Office in
Brisbane. Have a look around the site
and you will see that a large major-
ity of manufacturers actually list the
codes for their DVD players and they
list them voluntarily, along with the
procedures required to change orreset
the codes.

Ialso cannot understand why manu-
facturers still undertake measures to

Atmel’s AVR, from
JED in Australia

JED has designed a range of
single hoard computers and
modules as a way of using the
AVR without SMT hoard 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. Instead you simply layout
a square for four 0.1” spaced socket strips
and plug in our pre-tested module. The
module has the crystal, resetter, AVR-ISP
programming header (and an optional JTAG
ICE pad), as well as programming signal
switching. For a 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-PROM 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 a 32/32 PLCC converter.

JED Microprocessors Pty Ltd

173 Boronia Rd, Boronia, Victoria, 3155
Ph. 03 9762 3588, Fax 03 9762 5499

www.jedmicro.com.au
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Mailbag: continued

prevent piracy. As far as I know, every
type and method of piracy protection
that has been implemented by a manu-
facturer or supplier has been circum-
vented. We all know that there are a
lot of people who have alot of time on
their hands and that these people like
nothing more than a challenge.

Please do not get the wrong impres-
sion; I am not a pirate, nor do I agree
with piracy. In fact, as a systems ana-
lyst, I deal with piracy everyday.

When T am called upon to fix a
problem, the culprit is usually a piece
of software that has been installed to
circumvent system or software secu-
rity, or it is a piece of pirated software
installed by a user.

Most hackers also include some
form of malware into their hacks. A
large number of Trojan and Zombie
infections are caused by “hacked”

DVD zoning :
the explanation

With reference to the letter from
John Tingle in the October 2006 is-
sue, the reason we can buy zone-free
DVD playersin Australiaisduetoa
unique High Court decision.

All DVD hardware manufacturers
were coerced into signing an agree-
ment with the software suppliers
(the US-based movie industry)
to only sell region coded players
in each zone. The reason for the
regional coding was to enable the
movie industry to restrict DVD
sales until after a movie had been
released in each market (perhaps
also to be able to set prices differ-
ently in each market).

Consumer hardware (unlike
many computer drives) has always
had the facility to be modified to
allow all zones. When the movie
cartel discovered this practice - they
filed suits in each affected zone’s
countries to have this practice de-
clared illegal.

In Australia, however, the High
Court held that zoning was an illegal
restriction on every Australian’s
right to enjoy movies they bought
outside Australia. The example

games being downloaded off the In-
ternet and installed onto the office
network or home PC.

To make you DVD player region-
free, have a look at:
www.dvdregionhacks.com
www.ottmarliebert.com/blog/2004/11/dvd-

player-hack-list.html
www.dvdremotehack.com
www.dvdownunder.com.au/rewww.dvd-

views/dvdhacks.htm

You can search these sites to locate
your player and take the appropriate
action.

As a footnote, I am assured by the
various suppliers L have asked that this
DOES NOT invalidate the warranty.
However, making a mistake during
the hacking procedure may render the
player inoperative.

Treat these procedures as you would
a BIOS update on your PC. If you have

cited was people returning from
overseas holiday travel with DVDs
bought while on their trip, although
the argument could as easily be
applied to mail order - an “expecta-
tion of enjoyment” would be there
as well.

Thus although all Zone 4 players
are manufactured marked with the
zones, the manufacturers are still
required to do so. Indeed, elsewhere
in Zone 4 they only play that code.
In Australia, all players sold today
are zone-free and usually the dis-
tributor makes the change before
shipping units to the retailer.

If you own an early player, it can
still be modified to play all zones,
usually by something simple, like
changing the remote or by just en-
tering a code. Some early players
required a wiring change. I have an
RCA, my earliest DVD player which
required that kind of treatment; it
was bought before the ruling. The
dealer made the modification for
$200 - worth it to me, since I already
had an extensive collection of mov-
ies from several zones.

It is all perfectly legal.

Bear Stanley,

Atherton, Qld.

any doubts about what you are doing,
don’t do it. The responsibility for
mistakes or a damaged DVD player is
entirely your own.

Dave Sargent,

via email.

Thomas Edison
was not a genius

I must take issue with Kevin Poul-
ter’s articles on Edison. While they
were a good read, to say that he was a
genius is just plain wrong. Edison was
an ideas man. He got an idea and then,
through sheer hard work and experi-
mentation, brought it to fruition.

For true electrical genius, there is
only one man to turn to: Nikola Tesla.

Les Glover,

Earlwood, NSW.

Computer TV
card problems

With regard to the “Computer TV
Card Problems” topic on page 106 of
the October 2006 issue, the problems
that T. B. has in burning PAL DVDs
from captured off-air broadcasts are
probably a specific limitation in the
software he has tried.

PAL DVDs are encoded at 720 x 576
resolution, so input video files of any
other resolution must be resized/resa-
mpled to that resolution. The software
T. B. has tried must be incapable of
performing that video resizing func-
tion. I have just tested Nero Vision
Express 3 and it is capable of resizing
high-definition (high-resolution) video
files down to PAL DVD resolution as
part of the DVD burning process. My
copy came bundled with a Pioneer
DVD-RW drive as part of Nero OEM
suite 6.

However, note that converting
high-definition video content to PAL
DVD will result in a significant loss
of resolution (detail). If you have a
high-definition television, it would be
better to write the MPEG2 file to a data
DVD for playback by a PG, or perhaps
by a device like the Zensonic Z500
High Definition Network DVD Media
Player (www.zensonic.com). This would
retain the high-definition aspect of
the video.

Regarding delays between audio
and video, I tried many different (un-
successful) methods to overcome this
problem until finding “VideoReDo”.

6 SILICON CHIP

siliconchip.com.au



e e ———————— = == __ = == =< —s eSS

VideoReDo’s main task is editing
MPEG files which it does without rec-
ompressing the video file - this results
in fast performance without adding
any further compression artifacts. A
14-day free trial is offered at www.
videoredo.com

Any mention of recording off-air
broadcasts should be tempered by a
mention of Australian Copyright Law
at: hitp://en.wikipedia.org/wiki/Australian_
copyright_law.

Andrew Woods,

Centre for Marine Science

& Technology,

Curtin University of Technology,

Perth, WA.

Home theatre projector
is very satisfying

I would like to thank you for all that
information on home-theatre video
projectors in the August 2006 issue.

I have been interested in setting
up a home-theatre system for some
time but was put off by the cost of the
projectors. I did not know whether the
cheaper ones would be good enough
and you can'’t tell until you set them
up. However, a few weeks ago, Of-
ficeworks advertised an Acer PH110
for $799.00 and according to your
article, it should do a reasonable job.
So I bought one.

We did not want a special room
for it, so we set it up in such a way
that the room looked like a normal
lounge-room except when we put the
projector on. All we have to do is shift
a few vases.

The projector is about four metres
from the wall (screen), giving a pic-
ture 2.4 metres wide. We sit about
4.5 metres from the screen. The only
giveaways are the surround sound
speakers and the projector mounted
upside down from the ceiling. The
cost? Just under $1600. We are both
really pleased with the results.

T hope that this will encourage other
readers to have a go.

R. A. Groves,

Tin Can Bay, Qld.

Cheap DVD players
are amazing value

Back in January 2005, Leo Simpson
wrote an editorial on the perils of
cheap consumer audio/electronic gear.
While he was quite right for the most

Caution needed with reformed
electrolytic capacitors

Over many years in industry I
have seen sufficient “near misses”
with electrolytic capacitors to have
gained a healthy respect for their
destructive capabilities under fault
conditions. All electrolytics lose
their anodic film after extended
periods of disuse or storage and I
agree with Rodney Champness in
his article (in the October 2006 is-
sue of SILICON CHIP) that this film
can be restored by “reforming” the
capacitor by the application of the
appropriate voltage via a low con-
stant-current source.

However after an electrolytic
is reformed in this way it is not a
foregone conclusion that it is safe to
use, particularly if it is of the age of
most components found in vintage
radios. The ESR could still be high
enough to cause over-heating when
there is significant ripple current
in the circuit where the capacitor is
fitted and this is where the trouble
can start.

As an example, I was asked to
overhaul a 1960s guitar amplifier
for a young friend who was a fan
of “valve sound”. The unit was in
quite good condition and appeared
to work well, with minimal work
required on my part. I was cautious
about the three multiple electrolytics
fitted since they were over 40 years
old and even though they reformed
OK and had acceptable ESR, etc,Tad-

part, there is a vastly different situation
for items such as DVD players.

Thave found that, as arule, the more
you pay for a player, the less formats
it is likely to play. So, although a
Japanese brand-name unit might play
DVDs and VCDs quite OK, don’t expect
it to deal with non-standard things or
maybe even burned DVD disks.

The most spectacular example of
this sort of thing was a small, unpreten-
tious DVD player I purchased recently
from Dick Smith Powerhouse for $38.
At this price, one would be content
with almost any performance level,
so long as it plays the basic things.
But amazingly, this one plays virtu-

vised the owner that they should be
replaced. Since the capacitors were
not standard types and had to be
ordered, the owner elected to use the
amplifier and return it to me when
the new components arrived.

A couple of weeks later Iteceived
a phone call to say that the ampli-
fier had “blown up”. On examina-
tion, one of the electrolytics had
exploded. Its metal case had shot
backwards out of its metal clamp,
passed (fortunately) between the
output valves, bent flat a projecting
3.5mm bolt and embedded itself in
one corner of the case. Meanwhile
the capacitor’s insides had been
evenly distributed over the chassis
and the inside the cabinet.

On this occasion, the only human
damage was the owner’s loss of
composure at the time. However if
the amplifier had not been in a fully
enclosed cabinet or somebody’s face
had been near the offending compo-
nent when it exploded, the results
could have been much worse.

Incidents like this convinced me
a long time ago that the only good
electrolytic is a new one from a re-
liable manufacturer! New, unused
electrolytics that have been stored
for a couple of years can often be
re-formed and used safely but any
of the old brown, grey or blue Du-
cons should be retired to the “round
bin”.

Warwick Woods,

Historical Radio Society (Aust).

ally anything you put into it. Besides
DVD, VCD, SVCD, etc, it also plays
virtually any MPEG file, MP3 (well,
they all do, don’t they?), WMA, DIVX
and XVID (AVI format). This capabil-
ity is not mentioned anywhere in the
documentation.

This thing was such good value that
Ibought three of them, against the day
when the optical drive eventually fails,
whereupon [ will merely place one of
the backups into service. I got three
of these for less than the cheapest
brand-name unit which wouldn’t even
approach the performance.

Richard Belanger,

Gosford, NSW.
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ook! Up in the sky! It’s a bird
I ...it’s a plane . . . it’s a, well,
what is it?

Airships are not exactly new in
Australian skies. We recall several
over the past couple of decades or
s0. But they still command a lot of
attention whenever they are in view.
Perhaps it’s because they are in view
for such a long time, given their sedate
progress through the heavens.

Holden’s new A-170 Lightship is
something else again. It has the “wow”
factor! It's not just a large airship
— though it is certainly that at 54.3m
long, 14m wide and almost 17m tall
— that’s bigger than a Boeing 767.

The first time you see it, especially
from a distance and even more espe-
cially at night, you look — and look
again. Just what is it? My first time
was from perhaps 20km or more
away and all I could make out, in the
night sky, was this big, red, pulsating
“thing”. Tt was, most definitely, an
Unidentified Flying Object. Was it fi-
nally those long-expected Martians?

8 SILICON CHIP

“No one would have believed in the

“last years of the nineteenth century

that this world was being watched...”
so starts the HG Wells classic, “War
of the Worlds.” Well, in a way, we are
— being watched, that is: the Holden
Lightship is certainly watching as well
as being watched. But I digress.

As what I now know as the Holden
Lightship got closer that night, the
massive 21.3 x 9.1m “TV” screen at-
tached to one side started to come into
focus. Wow! What a picture!

In fact it’s so big that up too close
(say a hundred metres or so) the image
becomes too pixellated to make out.

Full motion video

Until now airships and blimps have
only been able to screen animation or
basic graphic displays.

You've probably seen them in cov-
erage ol major sporting events in the

by Ross Tester

USA (eg, the Goodyear Blimp or the
Whitman Airship). Theirvideo screens
were capable of showing rudimentary
computer-generated graphics.

But the Holden Airship is unique:
it’s the first and only aircraft in the
world to use technology that allows
full-motion video to be shown on its
screen. And Australians are the first
audience in the world see it.

Not even Holden’s parent company
inthe USA, GM, can claim a lightship
like this (although that will probably
change given the amazing popularity
and acceptance of the down-under
subsidiary’s baby!)

It can, in fact, show a computer
graphic, a recorded video, live video
from its on-board cameras (very handy
at a major event!). It can even show
programming picked up “off air” from
its own TV receivers.

The screen

The video screen, on the port (left)
side of the envelope and measur-
ing 914 inches (diagonal) in the old

siliconchip.com.au
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In this daytime photo you can clearly see the port (left) and starboard nose ropes
which the ground crew must secure when the Lightship comes in to “land”.

money, contains a massive 396,600
ultrabright LEDs in R-G-B clusters.

This screen has been in develop-
ment since 1998 and the Holden
Lightship was only certified to fly
earlier this year. The company which
developed the screen has considerable
experience in the field, with several
large screeens around the world in-
cluding the one in Times Square,
New York.

But their biggest challenge — and
the difference between those types of
screens and one which can fly on any
aircraft, has been keeping the weight
down to an acceptable level. Even so,
it weighs in at around 450kg.

The precise construction of the
screen is, according to GM, “a closely
guarded secret”, as is the proprietary
software developed to drive it. How-
ever, we do know that the screen is
specifically designed to be viewed
from ground level.

The screen developers believe they
are about three years ahead of the op-
position. They're already assembling
a second Lightship, hoping to have it
ready to fly early in the new year.

There is a difference between the
night and day screens — during the
night, it’s full colour but by day, the
choices are only red on a black back-
ground. Development is proceeding
on a full colour system for daylight
viewing, which is hoped will be ready
about the middle of next year.

So at the moment, for example,
in daylight it can “only” display a
Holden logo or animation while flying
over a city — or an event!

And that’s why certain parties have
been getting at least a little miffed by
the Holden Lightship flying over ma-

siliconchip.com.au

jor sporting events. You simply can’t
help look up and see those Holden
logos or adverts, when other (opposi-
tion) companies have paid big money
for exclusivity at a sporting ground.
It’s called ambush marketing and so
far, at least in the Holden Airship case,
no-one has found a satisfactory way to
counter it because air space is free!
Incidentally, we’ve seen claims that
the screen on the Holden Lightship is
the largest video screen in the world.
But we imagine Mitsubishi with their
109 x 12m Diamond Vision screen
at Hong Kong racecourse might just
dispute that a little (at least according
to the folks from Guinness!). It is the
largest flying video screen though. . .

The airship

There have also been all sorts of
rumours around, especially on the
‘net, about the Holden Lightship: one
that keeps popping up by those “in

-

o= o7

The Holden Lightship moored at its base at Camden Airport, southwest of

the know” is “it’s just the Whitman’s
Airship repainted”. It's not.

Funny, but the Whitman’s Airship
is a completely different model (the
smaller A-60+) and has never had a
full motion video screen attached (it’s
not big enough).

The Holden Lightship is brand
new, American Blimp model A-170,
built and modified specifically for
the purpose. What might be confusing
the issue is the Holden Lightship’s US
registration — N156LG. As it was built
in the US, it flies under the US (FAA)
aircraft register.

Designed originally for advertising
and thus kept simple for reliability, A-
170s have almost 200,000 flight hours.
Many of these hours have been flown
with various types of broadcast cameras
and data downlinks, covering events for
media or security. The camera mount-
ing is made to handle a gyro-stabilised
camera for the rock-solid images we are
used to seeing on TV.

This type of airship has also been
adapted as a communications and
sensor platform for a multitude of
other missions.

T he A-170 has a maximum speed
of 84km/h and a cruising speed of
74km/h - provided by twin 180 BHP
Lycoming I0-360-B1G6 motors with
constant-speed, variable-pitch, revers-
ible propellers.

At cruising speed, it uses around
91 litres of Avgas per hour, giving it
about 7.5 hours or about 400km, of
endurance. The aircraft can climb at
425m/minute and descend at 485m/
minute.

200A alternators attached to each
engine give the ship its electrical

Sydney. A crew of 19 — 14 of them on the ground - is required to handle the

aircraft. (Photo by Peter Murphy)
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power. These power everything on
board except the two internal 1kW
floodlights which give the Holden
Lightship its red glow at night —a small
APU (auxiliary power unit) is attached
to the rear of the gondola for these.
While the on-board crew is limited to
five (pilot plus four others) it takes 19
overall crew to handle the aircraft.

The envelope

The Holden Lightship is a dirigible
or blimp — that is, there is no metal
frame inside the outer skin to keep
it rigid. Only the pressure of the gas
inside the UV-protected skin keeps
its shape.

Four fins with rudder and control
surfaces are attached at the back, while
at the front, a nose-dish is used to moor
the airship when on the ground.

It was built by ILC Dover in the US,
the same company which manufac-
tures space suits for NASA. Fabrica-
tion was in clean-room conditions, to
eliminate the possibility of dust con-
tamination, especially in the seams.
This could allow helium to escape,
lowering the lift of the aircaft.

The ballonet (the gas container in-
side the outer skin) contains approxi-
mately five million litres of helium,
giving a maximum lift of a little over
5.5 tonnes.

Remember that this has to lift eve-
rything: the envelope, the gondola,
the motors, those on board with their
equipment and of course, that near
half-tonne of video screen.

From a fully-collapsed package
about the size of a car, the envelope
takes about eight hours to fill.

While it is coloured a translucent
red, the Holden logos are white. But
more than that, they are perforated
with small (12mm) holes so that the
light inside the envelope can shine
through, making them appear brighter
than what they otherwise would be.

The gondola

There’s not a great deal of cabin
space inside the 8m x 3.3m x 6.2m
gondola, which hangs from the enve-
lope via 16 external cables. It’s made
from welded steel tubing and covered
with a combination of aluminium
and fabric. The cabin is just 5.5m x
2m x 1.5m.

The gondola is divided into five
main compartments:

1. Flight Deck, which houses the
avionics panel, flight controls, pilot

10 SILICON CHIP'

This photo, in flight over Sydney Harbour, shows one of the two 180 BHP

Lycoming motors attached to the rear of the gondola. They chew through 91
litres of Avgas each hour! (Photo by Peter Murphy).

station, seating for one passenger and
can be configured to accommodate
various equipment required for spe-
cial missions. The instruments and
layout are typical for a twin engine
IFR-approved aircraft, with added
instruments for airship pressure man-
agement. Access to the ballonet and
the ballonet view-window are located
on the Flight Deck.

2. Personnel/Passenger Compart-
ment (cabin), accessible through a
main entry door located aft of the
Flight Deck on the port side of the
gondola. A bench seat, providing
seating for three, is located against
the aft bulkhead. An emergency exit
is located directly aft of the co-pilot/
pax seat on the starboard side of the
gondola.

3. Electrical Bay, which contains

Passenger’s-eye view of the “flight deck” of the Holden LightshipThe gola

the equipment to monitor, regulate
and distribute the electrical power.

4. Equipment Compartment — con-
tains the air plenum chamber and the
673 litre fuel tank, which feeds the two
power plants mounted on outriggers
at the aft end of the gondola.

5. The Ballast Compartment, lo-
cated beneath the rear bench seat
located in the personnel compartment.
The Ballast Compartment is accessible
from four outer crew access doors lo-

. cated on the port and starboard side

of the gondola and forward of the
outriggers.

The rear bench seat can be raised
for access from within the personnel
compartment. In addition to ballast,
this compartment also houses the
ship’s batteries and electrical power
distribution system. sC

has a large amount of glass, giving breathtaking views of the scenery as it

passes below. (Photo by Peter Murphy)
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Powerful enough to

detect interest.

The Navy's fleet of ANZAC
Frigates are equipped with the
latest very long-ranga
surveillance racar.

Fi

Wade Barker
Navy Electronic Technician

When a piece of equipment fails it

The power output of the ANZAC's search radar

F certainly is chaflenging, because theres a
equates to over 300 microwave ovens.

requirement to get it up and running in the

shortest amount of time possible. /
7
/
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Electronic
Advances In Cars?

Car manufacturers seem to have lost the plot.
Instead of cramming new cars with useless
electronic gadgets, they should be using
electronic technology to improve efficiency
and reduce fuel consumption.

T°S A SNOW-JOB: we’re being sold

purported advances in car technol-
ogy that achieve little real benefit. In
fact, instead of being better off, we're
paying in cash and fuel consumption
for a plethora of unwanted and un-
needed gadgets: in-car entertainment,
climate control, electric seat adjust-
ment with memory, active steering,
electric handbrakes, parking proxim-
ity sensors and auto-dimming rear

12 SILICON CHIP

vision mirrors. They’re being foisted
on us to disguise the fundamental lack
of design progress being made in cars
and we are paying for these “advances”
in higher fuel consumption.

How so? Well, how much do you
reckon a seat that contains no less than
six electric motors weighs —some quite
helty in size? Or a sound system that
includes a CD stacker, eight speak-
ers (including a subwoofer) and two

———

Whatsihappened tor =

amplifiers? It's not even possible to
physically pick up the wiring loom
of a modern car — it’s too heavy. And
how much do all these gizmos cost to
develop?

You can be sure that if this stuff was
taken out and the resources devoted to
better engineering the basics of the car,
you’d be paying less and going further
on the same tank of fuel.

Yes, there have been significant
electronic breakthroughs in car design.
Trouble is, all but one happened about
a decade ago.

Engine management

It’s well over 15 years since we
first saw “family-priced” cars with
electronic engine management. Along

siliconchip.com.au



with its ability to reduce exhaust emis-
sions, improve starting, power and
economy, and allow the widespread
introduction of other technologies like
turbo-charging, engine management
was a genuine breakthrough.

But contrast that with electronic
throttle control. These days nearly all
cars are sold with a throttle that’s run
by an electric motor. You put your foot
down and a pair of potentiometers re-
lays signals to an ECU that checks them
for compatibility with one another and
then decides how much throttle it will
actually give you. The latter depends
on engine temperature, the torque
output of the engine at those revs —a
whole bunch of internally-mapped
stuff. Gee-whiz indeed!

But so what? Apart from integrat-
ing more smoothly with the cruise
control and allowing the system to
close the throttle on you, what’s the
huge benefit? In fact, many people
complain that the throttle response
of these systems is dull — one of the
original aspects that engine manage-
ment helped improve over points and
carbies! And the engineers who design
and then map the electronic system
spend literally years on the project,
including time on esoteric aspects like
anti-surge control that stops incompe-
tent drivers kangaroo-hopping.

What if they spent that time and

Honda Insight: A Brilliant Coneept e/ __

Although a complete sales flop in
Australia, the 2001 Honda Insight
is yet to be bettered in terms of
design. It addressed nearly
every concern expressed in this
article. The aluminium-bodied
hybrid used a lean-burn, 1-
litre, 3-cylinder petrol engine
featuring variable valve timing
and developing 56kW at 5600
RPM. Peak torque was devel-
oped at just 1500 RPM.

A 10kW electric motor — which
also doubled as a generator and
starter — was sandwiched between
the engine and the conventional
5-speed manual transmission and a
144V NiMH battery pack was fitted.
The drag coefficient was just 0.25
and the total mass only 827kg. Twin
airbags and ABS were standard.

For the on-line magazine “Auto-
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Where is the progress in current cars? This 12-year old Falcon engine has

direct-fire ignition, a dual-length changeover inlet manifold, knock sensing and
full engine management. Under the bonnet of a current Falcon you'll find a lot
more power but in terms of electronic and mechanical advances, just variable
camshaft timing and electronic throttle control. The pace of improvement in
engine electronics is slowing to a near standstill.

money developing active aerodynam-
ics instead, using just the same sort of
actuators and control logic to reduce
the drag of a car by 25-30% at high-
way speeds? Or what about infinitely
variable intake manifolds, rather than
the archaic two-step long/short runner

-

Speed”, | drove an Insight on an
interstate trip of 3500 kilometres,
completed in just four days. Driven
normally at the open-road speed
limits, the car turned in an average
of 3.6 litres/100km, the best real
world economy of any car ever sold
in Australia. The official highway

changeover that’s now common? So
forget kangaroo hopping: how about
better fuel economy?

Or take engine knock sensing. The
ability to run ignition timing as ad-
vanced as possible for the conditions
of fuel octane, intake air temperature

_—

[

figure was an astonishing 2.8
litres/100km! The sprint to 100km/h
took about 12 seconds.

And the negatives? A retail price
of nearly $50,000 and poor packag-
ing that saw most of the load area
of this two seater taken up by a
battery/electronics box.
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Remember Those Blg Old “Yank Tanks”?

It's not very many years ago that
we all used to laugh at sixties “Yank
Tanks”. They were enormous vehi-
cles, vastly overweight, with simple
suspensions and huge V8 engines
to drive their bloated forms.

In fact, to take one example, let’s
briefly ook at the pictured 1963-65
Buick Riviera. Despite having only
two doors, the Riviera was no less
than 5.3 metres long and weighed
1800kg. Its huge pushrod V8
engine could be optioned up to just
less than seven litres with a peak
power (measured in SAE units) of
253kW. Standard transmission was
a Dual-Path Turbine Drive automat-
ic. It was a huge, heavy, over-pow-
ered barge which probably drank
fuel at the rate of 25 litres/100km.

Today, many of us are driving
cars that, philosophically at least,
are not much different. Take the SS
Commodore. It's 4.9 metres long,
just 40cm shorter than the Riviera,
and it weighs 1650kg or just 8%
less than the sixties Buick. And the
motor is now six litres and 260kW,
although its fuel consuption is con-

and engine load is of great benefit — it
provides optimal power and economy.
Trouble is, that technology was avail-
able in family cars well over a decade
ago. The same goes for “direct fire”
ignition, where troublesome distribu-
tors and ignition leads made way for
multiple coils. Even ABS — a worth-
while gain to be sure — was being
sold on Australian family cars over
10 years ago.

In fact, about the only really worth-
while breakthrough I can see in the
last decade is the fitting of electronic
stability control, which has the po-
tential to prevent many accidents. In
fact, German statistics show it is doing
just that.

The hoopla

You’d never believe from watching
the ads and listening to the salesmen
that every new model is anything but
a grand exposition of cutting-edge
technology. Sure, since the 1950s in
the USA (when annual styling updates
were introduced), car manufacturers
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siderably betier than the old Buick’s.
So huge, heavy cars with enor-
mous V8 engines aren’t something
from an American car museum
— they're here now and available at
your local dealer.
We laughed at cars like the Buick

have been selling cars on the latest-
is-best philosophy. But now it’s elec-
tronics that is underpinning much of
the hype.

“Have you seen our twin DVD
screens, sir?”

“Do you realise this car has auto
windscreen wipers, madam?”

“This auto transmission now has six
ratios and Adaptive Logic Control”.
(No sir, I don’t know why it needs
that many gears when in fact this year
the engine is larger and has an even
broader torque curve than before.)

“Madam, this seat has three memo-
ries — and oh no madam, it’s not just
the seat! When you press the button it
also adjusts the external mirrors and
the position of the steering wheel to
your preferred settings.”

“That’s right, sir, the steering col-
umn now has two electric motors in
it”.

“Have you seen the rear window
blind, madam? It rises and falls at the
touch of a console button. And you
know what? It automatically drops

because they were much larger
than was necessary, therefore had
far greater weight than was needed
and as a result, used huge thirsty
engines to push along that weight.
So are today's big V8-engined cars
any different in basic concept?

down when you are reversing!”

This parade of smoke and mirrors
disguises the fact that the rate of
progress in the fundamentals of car
design — fuel economy, packaging and
performance —has over the last decade
been disgraceful. Fact: my 1994 EF
Falcon 5-speed manual gets better real
world fuel economy than a current Fal-
con. Fact: it also matches the current
car in acceleration to 100km/h. Fact:
most SUV-type vehicles have incred-
ibly bad interior packaging that sees
15 and 20 and 30-year old cars look
amazingly spacious. (Justsitina 1960s
Austin 1800 or look in the load area of
a 1980s Holden Camira wagon.)

Yes, in an accident I'd prefer to be in
a current car — even though that same
old EF Falcon has a driver’s airbag
and ABS.

Toyota Prius

So what about that touted techno-
logical masterpiece, the Toyota Prius?
Well, the best that can be said is that
at least Toyota tried.
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The caris aerodynamic, it has power
(and bottom-end torque) appropriate
to the real world and it is space-ef-
ficient. But the shortcoming screams
to anyone with even only half an ear
on the automotive world: batteries.
The NiMH battery pack is heavy (the
Prius, for its external size, is one of
the heaviest cars on the road) and re-
quires such a huge amount of energy
to produce that it’s doubtful whether
the energy saving in fuel over the life
of the car outweighs the production
energy input. And in energy/kg terms,
it has almost no capacity and is certain
to have a life shorter than the rest of
the car.

In fact, it could be argued that the
Prius could be an even better car with-
out the heavy battery pack and instead
with bodywork made from aluminium
and powered by a very small turbo-
charged engine — say a 3-cylinder of
the type first widely used in Japanese
Kei class cars of 10-15 years ago.

Diesels

Diesels have been much in the news
recently and the specific power and
torque outputs of passenger car die-
sels have rocketed. They also achieve
significantly better fuel consumption
than petrol engines — although the
major upsizing of diesels now being
fitted to passenger cars is rapidly erod-
ing that advantage.

But since these more efficient die-
sels run electronic control, doesn’t that
shoot down my argument in flames?
No! Most of the technological break-
throughs in diesel fuel systems have
been purely mechanical, especially the

The gizmos being packed into today’s cars disguise the lack of real progress
being made in economy, packaging and performance. From 10-way power
electric seats to multi-screen DVD players, dual climate control, electric
handbrakes and auto-dimming rear-vision mirrors, it seems that electronics
is now being used in complex gadgets designed primarily to just entertain and

amuse.

engine-driven fuel pumps designed
to develop very high fuel pressures.
Apart from a high voltage system
used to operate the high-pressure fuel
injectors, the electronic architecture
of the system is very much like a late
eighties petrol management system.
And anyway, trucks have had elec-
tronically controlled diesels for 20
years Oor more.

Missed opportunities

So where should the electronic and

mechanical advances have taken us?

For starters, it’s bizarre that engine
management systems are still running
pretty well the same air/fuel ratios that
they always have. If you burn less fuel,
you get better fuel consumption — but
cars still use a 14.7:1 air/fuel ratio (at
least the madness of high-load 12:1
and 11:1 air/fuel ratios has just about
ceased in new cars). Running leaner
air/fuel ratios has emissions as well as
economy significance — the output of
oxides of nitrogen skyrockets. So, how
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At highway speeds, most of the fuel is used to push the car through the air. But
after the rapid developments in the late eighties, aerodynamic development
has now stalled. Drag coefficients have barely changed in 10 years, let alone
developments like actively-controlled aerodynamics which has the potential to
dramatically drop open road fuel consumption.

to solve the problem of high oxides
of nitrogen emissions when running
lean air/fuel ratios? That seems like a
good research project for the engineers
—perhaps for those engineers currently
working on the software control of
the next model’s 10-way power seat
design.

Aerodynamics has stalled. At high-
way speeds most of the petrol that
your car burns is used to push the car
through the air.

In the late eighties, manufacturers
(finally) recognised this and moved to
“slippery-shaped” cars. Aerodynamic
drag coefficients dropped in just a few
years from mid 0.4 figures to mid and
low 0.3 coefficients. But since then
there has been almost no change.

In fact, most manufacturers now
don’t even bother stating the drag co-
efficients of their new cars — let alone
the total drag found by multiplying the
coefficient by the frontal area. And the
bizarre thing is that the poor internal
packaging mentioned earlieris not the
result of sacrifices made to produce
low-drag cars — cars (like SUVs) with
the poorest drag figures often have the
poorest packaging!

The number of production models
with electronically-controlled move-
able aerodynamic surfaces can be
counted on the fingers of one hand,
yet such an approach has the potential
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to substantially drop open road fuel
consumption without any around-
town disadvantage.

The advances in electronics are also
not being employed with any kind of
engineering rigour. LEDs consume less
electrical power, have faster light-up
times and effectively never fail. You’d
expect then to see LEDs being used on
—atleast —all rear lights and indicators
(asin fact they are on most new trucks).
But on cars, that’s the exception not
the rule. Instead, manufacturers have
moved to using coloured LEDs for
instrument panel and foot-well illu-
mination because then they can talk
about the “cool blue” lighting!

Solar cells? They’ve improved in ef-
ficiency at the same time as costs have
decreased. So why don’t many cars in
our sunny land use solar cells to keep
the battery topped up and the internal
fan ventilating the cabin when the
car is parked? Mazda once sold a car
with this feature on the local market
but otherwise there’s been no sign of
such lateral thinking.

Alternative fuels? Almost zero
progress, with LPG system technol-
ogy lagging decades behind petrol
fuel injection. In Brazil, 30% of new
cars are able to run on either petrol
or alcohol, with the alcohol made
primarily from locally-grown sugar
cane. In those cars, the engine manage-

ment system is programmed to adapt
itselfto the appropriate fuel —whether
that’s petrol, alcohol or any mixture
in between. In Europe, half of all new
cars are diesels.

And if a DVD screen is obligatory,
why not use it for the rear vision and
not just when reversing - ie, to com-
pletely replace the mirrors and rear
window? In addition to reducing the
solar radiation into the cabin input
(and at night, that of following cars’
headlights), the drag-inducing exterior
rear vision mirrors could be dispensed
with and the rear of the car far better
tailored for low drag. (Many don’t re-
alise that the shape of the back of the
car is more important than the front in
reducing aerodynamic drag.)

Losing the plot

However, the problem is far more
fundamental than not applying some
obvious technologies: simply, car man-
ufacturers have lost the plot.

They pack in more and more trivial
and irrelevant equipment, making cars
heavier. Even a small car these days
has a mass of 1250kg or more. To cope
with the increased weight, they fit
larger brakes, heavier suspension and
wider tyres. The wider tyres increase
rolling resistance and accelerating the
heavier mass requires more fuel, so
producing more pollutants and to a
large extent decreasing the effective-
ness of tighter emissions standards.

To be market competitive, apparent-
ly the next model is always required to
have even more equipment and more
power, so the cycle continues.

It seems no manufacturer ever steps
back and lays out the criteria for the
functionality of a car, ignoring what
others are doing and simply trying to
achieve the best outcome.

The mind boggles at the thought
of what innovative and original car
designers like Ferdinand Porsche
and Alec Issigonis would now be
able to do with the exotic materials,
CAD/CAM design techniques, well-
instrumented wind tunnels and the
electronic control systems available
to today’s designers.

One thing’s for sure: they wouldn’t
be designing 1.8-tonne cars with the
worst interior packaging in automotive
history, hugely powerful and equally
thirsty, and loaded to the gunwales
with complex electronic gadgetry
designed primarily to just entertain
and amuse. SC

siliconchip.com.au



2006 SILICON CHIP
Excellence in Education Technology A

AND THE WINNERS ARE . . .

In the 2006 Silicon Chip Excellence in Education Technology Awards a prize pool of $10,000
was offered. The judging panel decided that the prize pool would be split up equally
between the two divisions, secondary schools/colleges and university/TAFE colleges.

Schools/Colleges Division

In this division, electronics laboratory and test equipment with a value not less than $3000, and a plaque, would be awarded
to the school sponsoring the winning individual entrant in the final year assignment category. The two individual divisions |
offered $1000 cash prizes plus plaques to the winners.

The judges further thought that the initial wording of one of the schools division prizes — “Best school project involving
electronics technology” — could have a different meaning to students/ teachers, as school projects are more often than not an
individual’s own projects within the curriculum. For this reason, all entries received were judged according to the first category:
Best final year assignment of an individual student involving electronics technology.

As it happened, both the individual winners came from the one school — Mater Maria College in Sydney, obviously reflecting
the enthusiasm and dedication of those involved in the electronics curriculum of the school, especially their electronics teacher,
Dave Kennedy. It is therefore not surprising that the judges also awarded the major schools prize to Mater Maria College.

There were in fact numerous entries from students at this school. However, most were “more of the same” — perhaps typi-
cal of bays of this age group, almost all had built high power stereo amplifiers; some adding speakers, parametric equalisers
and so on.

However, there were two entries which the judges considered showed that a ot more thought had gone in, with significantly
more research and project development than what amounts to building a project from a kit. It was these two entries which
were chosen as the two school’s division winners, receiving $1000 cash prize and a plaque:

(a) Lauren Capel, who first of all found, then restored a 1950s Mullard MBS1112 Valve Radio, with the help of members
of the Historical Radio Society of Australia. Unfortunately the radio had suffered further damage in the post so that had to be
repaired as well. She then brought that radio into the 21st century by adding a mains power supply and an MP3 player feeding
an AM micro transmitter so she could listen to her MP3s on the radio.

(b) Matt McDonald, who built a state-of-the-art home security system, with RFID arming and disarming and an SMS controller
which sends a text message to his mobile phone when the alarm is activated. The SMS controller also had a pre-programmed
set of instructions which enabled Matt to remotely control various alarm functions. Matt imported the alarm panel kit from
Britain to meet his requirements.

University/TAFE College Division

This division also offered three categories —

(a) Best project from a student as part completion of a degree, diploma or certificate in electronics or a related field (eg,
mechatronics)

(b) Best research project from a post-graduate student working in an area of applied electronics

(c) An award to the university faculty or school sponsoring the best research project.

Entries were received in division (a) but no post-graduate research projects were received and no university-sponsored
projects. The judging panel therefore decided to award two $2500 cash prizes in division (a). The two winners of this division
(in no particular order!) were:

Luke Robinson, of Monash University (Vic), with his micro-hydro-electric power generation system, Single Phase Self-Excited
Induction Generator with Voltage and Frequency Regulation. This controller regulates the output voltage by switching capacitors
connected to the generator and regulates frequency by phase controlling a load to vary the “slip” of the machine. It maintains
regulation at 49.9Hz, +/-0.3Hz and 219V, +/-1V, for loads up to 500W.

Carlos Galli, of Sydney Institute of Technology, with his single cylinder engine management system. This project grew from
a requirement in the syllabus of the Advanced Diploma of Electrical Engineering and introduced microcontroller management to a
“somewhat ancient” 75cc 4-stroke lawnmower engine. Many components for the engine had to be fabricated as replacements.

Thank you to all the students (and their lecturers/teachers) who entered. We hope to feature some of the winning entries
next year in SiLicon CHip and also to bring the SiLicon CHiP Excellence in Education Technology Awards back in 2007.
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BENCHMARK 5

BELOW
COST!

Limit 2 per
customer

Trade not
supplied.

16-Piece Servicing Tool Kit
Wide range of servicing tools in a handy

zippered carry case. it contains: pearl catch, IC extractor, wire cutters,
driver handle, 1/4" hex driver, PLCC extractor, 3/16" hex driver,

component tube, long nose pliers, E

Aluminium LP Storage Case
Keep your LP records secure in
this solidly built, lockable aluminium
storage and transport case with
99 polished circle patterns and carry
handle. Ideal for DJs or serious
collectors, it holds up to 50 LPs
and comes with two keys for
added peace of mind.

Size 355mm (H} x 340mm (W)
x 240mm (D). T 4855

insulated tweezers, IC inserter

(14 and 16 pin), double-ended Torx bit,
(T-10 & T-15), large flat head
screwdriver — 75 x 5mm, small flat head
screwdriver — 75 x 3mm,

large No. 1 Phillips head screwdriver.

T 4843

LIMITED
STOCK

W GAIN

oW @ HiGH

Retail
-]

stores only

Electrocardiograph Kit
Watch your heart beat with this easy to build project that lets you take
Benchtop Power Supply Kit / your own electrocardiograph (ECG) and displays it on a PC (via USB). You
Features a variable output of 2.5 to 18V, can read, display, save to disk and print the electrical waveform generated
a switchable current limiting (30mA and by your heart. Includes all components, hardware,

1.2 amps), selectable voltage and current PCB, a specially manufactured case that has been
metering and an output load switch. fully drilled, powder coated and screen printed

Includes components, hardware, PCB, as well as a set of ECG pads to get you started.
panel meter, case and front panel. K 3202 K 3704

DICK:-ASMITH

4.8V Rechargeable

Cordless Screwdriver

Great for jobs around your home or office.
Durable metal gearbox with extra-strong
moulded body, forward/reverse control,
3-4hr mains charger, accessory bits

and instructions. 2 year warranty. T 4844

$1 999

[ ] [ ]

digitor

18V Rechargeable Cordless Drill
Powerful 18V cordless drill with 17 torque
settings, variable speed, 10mm keyless
chuck, AC adaptor, NiCad battery pack,
4-6hr charging cradle with auto cut-off,
plus carry case. 2 Year warranty. T 4868

52999

2 YEAR
WARRANTY

DIC MITH

know-how to make it easy

Products also available through www.dse.com.au



| ook what's HOT!

HOT CHF!ISTMAS OFFER!

DIC MITH

10MHz Single Channel Oscilloscope

At last an economical and easily transportable
Oscilloscope with bandwidth of up to 10MHz and
sensitivity of SmV/DIV to SV/DIV. Easy to operate,
it is an ideal scientific and engineering instrument
for a wide range of uses including hobby and
education. Supplied with a 1:1 and 10:1 switchable
CRO probe and detailed instruction manual.

Q 1803

$ = [=)
“SAVE 30

24V Cordless Drill and Bit Set Pack
:__m KESMITH

~ 24V Heavy Duty Cordless Hammer Drill
. Two speed gearbox and smooth electronic speed
conitrol, large 13mm keyless chuck, 17 torque-
settings, carry case, 1hr fast charger

101-Piece Bit Set with Carry Case

Ideal for the handyman or electronics enthusiast.

An enormots collection of screwdriver bits, including
' Torx, Pozidrive, Tri-wing style security bits and
a driver handle, all stored in a rugged carry case.

T 4870T

individual iad o |

NEW NEW NEW

Push Bike Tyre Push Bike Tyre Push Bike 7 Colour

4.’ Valve Light .ﬁ Valve Light . )’ . Tyre Light
In-built light sensor. @ In-built light sensor. @ 1 In-built light sensor.
Incl. batteries. P 8700 Incl. batteries. P 8704 Incl. batteries. P 8705
DUE LATE 512 DUE LATE 514 DUE LATE 314
DECEMBER pair DECEMBER pair DECEMBER pair

G

Promotion from 29/11/06 to 26/12/06

know-how to make it easy



Kit clearancetime

Up to

0°/o OFF

The NXT is the brain of a MINDSTORMS® robot.

It's an intelligent, computer-controlled LEGO® brick

that lets a MINDSTORMS robot come alive and perform
different operations. Use the touch Sensor to make your
robot pick up things: the robotic arm lets the robot know
whether or not there is something in its arm to grab.
Pressing the Touch Sensor you can make your robot walk,

I MINDSTORMS | t:lk, close a door, or turn on your TV.
NXT Robot System Software.

Comes with 3 3.2 bit MICTOPrOCESSOT, | y1s o35y to get started building and programming with
a large matrix display, seven input- | | EGO NXT as the LEGO MINDSTORMS NXT Software
output ports, Bluetooth and USB comes with building and programming instructions for
communication link, easy-to-use 4 cool models that you can build and program to do
software (PC and Mac) and building | what you want.

instructions for four amazing robots.
K 1487 & The Sound Sensor makes your robot hear!

The sensitivity of the sensor is adapted to the sensitivity
of the human ear. In other words, these are the sounds

that your ears are able to hear. Test the robot on sound
levels and see them displayed on-screen.

The Robot can sense things!

Make a burglar alarm robot: when an intruder turns on

the light in your room the robot can react to defend your
property. You can also use the Light Sensor to make a line-
following robot or a robot that can sort things by colour.

PLAY
STRATEGY-
2 Player Game
LABYRINTH-
4 Player Game

Suitable
for ages

Magnetic
123-piece

decko panel
construction
kit

6 and

CEQMEG GEDAG CEDMAG

Dynamic Master 45-Piece Magnetic Board Game 123-Piece Magnetic Construction Klt
Magnetic construction kit where you can build Consists of metallic magnetised rods and nickel Ideal learning aid in geometry, maths and
fantastic top spinners and change the shape plated ball bearings. The only brand to have chemistry. Consists of metallic magnetised rods
for a different effect. Suitable for ages 6 an internal metallic bar that directly joins the two and nickel plated ball bearings. Has an internal
and above. K 1165 end magnets. K 1167 metallic bar that directly joins the two end

$1 998 33498 magnets. K 1169 55998

e=%SMITH
= N I C §

, Products o available through www.dse.com.au
know-how to make it easy
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Pocket TENS Kit

The pocket-sized TENS (Transcutaneous Electrical Nerve
Simulation) unit has adjustable controls that tailor the
levels to suit each patient’s requirement. Attach the
electrodes near the painful area and start the TENS unit
for a tingling sensation that can help to reduce pain.
Features adjustable voltage level, adjustable pulse rate
and adjustable pulse width. K 3705

g savings

8
D Rarwimg - (1542] Bt # Mt

Digital Clock Timer Kit.
Thls low voltage Digital Clock Tlmer Klt hés been
demgned around a clock module as used in'some
commercially available mains timers. Tl he module
then becomes the heart of the timer giving the user
the flexibility to program the unit with ease.

Its output controls a relay which in turn can be

used in yarious switching applications. K 3582

Case and wallplate
not supplied.

m— sl 70 sTock
Keypad Alarm Kit

Functions as a stand-alone alarm system

Parallel Port Interface Kit

Use you computer to sense data, process
it, and use the results to control relays,
solenoids, motors etc. Kit operates via a 9V
battery (optional) or DC supply, monitor

10 analogue voltages, drive 8 digital
outputs. Supplied with all components,
silk screened solder masked PCB, 25 pin
‘D’ type socket for connection to a parallel

for your home, commercial premises

or car. Also function as a keypad door
entry. Can be incorporated into a larger
main alarm system. Supplied with PCB,

keypad, and all S

port. K 2805 $ - 88

necessary
- 2 components. —
“SAVE *10 B “SAVE *10

IN-STORE NOW:!

Silicon Chip Magazine

Get your copy every
month from your local
Dick Smith Electronics
store. B 5020

$850

Terms and conditions: Offers start 29/11/06 and end 26/12/06 or while stocks last. No rainchecks. No layby. Offers
may not be available in some reseller or franchise stores.

a

12/06

Stereo Preamplifier Kit

Upgrade your bare power amplifiers into a complete audio
system with this quality pre-amp which features volume,
bass, treble and balance controls. Circuit provides an
expansion input to both channels that can be used for
multi-channel mixing or gain control applications and

is supplied with PCB, pots and

all necessary components. s 85
Power source required:

9V to 36V DC. K 2811

Promotion from 29/11/06 to 2

know-how to make it easy



Loads of hand

64-Piece
Super-Hard Bit Set
This Bit Set is ideal for those
heavy-duty applications where a
stronger bit is required. These mirror
chrome finished 6.3mm Hex-ended
bits are made from super-hard
S2-grade steel alloy, making them
ideal for those heavier jobs. They're
supplied with a very high quality

combination locking and magnetic bit

holder for easier connection to the $ 9 0
chuck of your cordless dfrill, and all

the parts are stored in a handy plastic

carry case. T 6345

Dual
“0” ring
seals for

better
suction

Heavy Duty Solder Sucker
Solidly built plastic housing,
easy to open for waste solder
removal. T 2574

know-how to make it easy

NEW

16-Piece Slim Bit Set
with Ratchet Handle
Uses 16pcs 45mm long -
super-hard $2 grade bits
that are thinner than
standard bits, allowing
access to recessed screws
in a wider range of
equipment. Includes a
reversible direction ratchet
driver handle and bit
storage holder. T 6333

SQ8o

digitor
Automotive
Multimeter Kit

Multimeter and automotive
tester in one. Measure RPM
and DWELL angle plus
temperature, frequency,
voltage, current and
resistance. Incl. inductive
pick-up, temperature probe,
rubber holster and test
leads. Q 1585

iroda.

PRO-70K Solerpro Kit

Cordless, simple and safe
butane powered operation.
Quick ignition, tank holds fuel
for 120mins of operation.
Includes soldering, hot knife,
heat blower and blow torch
tips plus solder and cleaning
sponge. T 1105

BONUS

Gaffer Tape
N 1385
valued at :
4.98 VBSE;
Waterproof
Gaffer Tape

All purpose waterproof
48mm x 20m tape,
secures wires/cables,
sound and lighting
equipment. N 1395P

S4]98

7

ailable through www.dse.com.au



ideas for alll

SUPER CHRISTMAS SPECIALS!

'''''''''''''''

[N
B0 ®

eneloop

Soody Ia .enchagoooumery

Wireless

Weather Station
Make tracking the weather
easy and fun with the
electronic barometric
weather forecast. Features
perpetual calendar.
Accurate readings with
loads of useful features.

1 x CR2032 (S 3221)
battery and 2 x AAA
batteries required. D 3971

m96
“SAVE 10

Ready lo use Rechorgeable batlery l

- SANYO

Battery Charger
with Batteries
Includes 4 x AA Eneloop
slow self-discharge,

high capacity NiMH
ready-to-use rechargeable
batteries. S 4415

DICKCSMITH

Temperature
Controlled
Soldering Station
- A solidly built soldering
station with a slim 48W
soldering pencil, 1.6mm
long-life plated tip and
cleaning sponge.
Adjustable 150°C-450°C
temperature range with
front panel metering.
240V Easy Etch Engraver T 2200

Protect and identify your property! Quickly S = 99 e N... $ . ss

and easily mark tools, stereo equipment
SAVE *10

Stadium

and household valuables with a permanent
identification or serial number. Complete
with AC plug pack and long cord.

T 4753

Available in-store or through our Personal

Vllsor Magnifier
® ° [ [ Selectable 1.8x, 2.3x
Direct Sales Division and 48cmaaniiaton,
Phone: 1300 366 644 (Local call charge) inteoral liuminating fghts
Fax: (02) 92642 9155
Mail: DICK SMITH ELECTRONICS
Direct Sales Reply Paid 500, PO Box 500,

(batteries required). T 4598
Regents Park DC NSW 2143
(No stamp required)

DICKEYSMITH,,

Promotion from 29/11/06 to 28 8
know-how to make it easy
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Do you have cordless drills or other battery-powered tools
lying unloved and unused because their batteries have failed?
Don’t do the usual and buy another one because they’re so
cheap: think of the planet and resurrect the

ones you have! And then build our
new power tool charger to really

care for your
batteries!

ST

€SS

ayelearh
@il

@-]_‘[;g t. ﬂﬁﬁ@ by Ross Tester

while ago, a builder mate of
Amine put together a steel-frame
house. These are somewhat
like a huge Meccano set, with all of
the mostly-prefabricated steel frames
bolted together. To screw the bolts onto
the nuts, he used a cordless drill.
Well, that’s not strictly true. He
used lots of cordless drills. When 1
called in to see him he had about half

24 SILICON CHIP

a dozen cordless drills lying on the
scrap heap. When I asked him what
they were doing there, he said “One
has stripped gears, the rest have dead
batteries.”

“It’s a lot quicker, easier and cheaper
for me just to buy another drill,” he
said.

That made me think about my own
collection of cordless drills. At last

count, I had in my “junk box” (and
in my case it’s just that) about eight
of the things. Or at least they would
be cordless drills, if they still had bat-
teries to power them. As it is, they’re
just about worthless — but I haven’t
the heart to throw them out!

My junk collection, for want of a
better word, dates back the best part of
20 years — ever since the first electric

siliconchip.com.au



drills, free of the shackles of a power
cord, came onto the market.

Every year or two since, [ have add-
ed another one. And before you think
that has been a bit (a lot?) frivolous, I
have to say that only a couple of those
purchases have been by choice — per-
haps to get a more powerful model or
one with more features. In one case
it was an absolute bargain during a
stocktake at a hardware store that I
couldn’t walk past — like about 90%
off normal price!

The rest have been by necessity.
Their battery packs have failed —either
failed to charge properly (a sure sign is
when you only get a few holes drilled
out of a charge!) or have been damaged
by overcharging. Perhaps the former
were caused by the latter. I'll tell you
how I know they were overcharged
shortly.

I would have preferred to buy a just
new battery instead of a new drill.

The problem was, and remains,
that if you can find a suitable battery
pack (not at all easy!) invariably they
are significantly dearer than buying
a new drill, complete with new bat-
tery and probably a case and goodly
selection of drill and driver bits into
the bargain.

Look , we are not talking expensive
drills here. All my drills are imports,
mostly from China. The dearest one
would have cost me about $100 — and
that was a hammer drill as well. The
cheapest (and most recent) was the
princely sum of $18.88 — with carry
case, charger, six drill bits, six sockets

and socket converter.

Of course, you can pay a lot more
for a cordless drill. Some ofthe models
intended for “industrial” or tradesmen
use can easily set you back several
hundred dollars. A sparkie mate of
mine has one with so much grunt it
almost turns the building if you hang
on tight! But he paid more than five
hundred dollars for it.

The big advantage of these “indus-
trial” models is that they are not only
great performers, their battery packs are
usually very high quality and most im-
portantly, they usually include a smart
(and often very fast) charger which will
not allow the battery to overcharge.

But we’re not talking about those
exotic models here: we’re talking about
the everyday models that the average
handyman — and some not so handy
—would buy from their local hardware
chain or department store. The prices
would range from sub-$20 to, perhaps,
$100 or so if you bought a kit with all
the works.

As ageneral rule, the higher the volt-
age, the more expensive the drill. These
days, you can find cordless drills any-
where from 4.8V (toys!) through to 24V
(and more). Most common, though, are
those in the 12-18V range.

Replacing dead batteries

When I locked at all those dead
drills, it seemed to me that it was a
terrible waste of money to keep buy-
ing complete new ones just to get new
batteries. Surely there was a better
way to go?

Sub-C (4/5) Nicad cells, the size pre-
dominantly found in cordless drills,
are easily obtainable, so some time
ago I looked at the idea of repacking
the batteries with new cells. (You may
recall an article in SILICON CHIP about
ten years ago where I described doing
just that for a mobile phone).

I disassembled a couple of drill
batteries and found that while they
were packed in like sardines, replac-
ing them in like manner was certainly
not beyond the scope of the average
person (eg, me!).

Then I priced the replacement cells.
Uh-oh!

In a 12V battery there are 10 such
cells (10 x 1.2V) — and even in bulk
(10+) they were going to cost about
eight dollars each. That’s eighty bucks
just for batteries. Back then, a new cord-
less drill sold for about a third to half of
that — they’re even cheaper now!

Chalk and cheese

So I gave that idea away and kept
buying drills — that is, until I had the
opportunity to talk to Jaycar’s Gary
Johnston.

He told me that he had been looking
at the same idea. What he found was
that the Nicad cells used in the cheap
imported drills were just that —~ cheap.
And nasty. Even if treated in the best
possible way, with charge monitoring
and so on, it was highly likely they
would fail quite quickly.

He maintained that with better cells,
even if more expensive, you would not
only get your drill back but you would

Here’s a collection of sub-C NiCad cells from Jaycar - the same ones we used to repack our cordless drill batteries. These
are a higher quality cell than you will find in most cordless drills these days and should last much longer - especially if
looked after properly and charged with our new cordless drill battery charger, described elsewhere in this issue.

siliconchip.com.au
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Here’s a typical battery and
charger stand from a typical
“cheapie” cordless drill, in this
case a 12V “XU1” model from
Bunnings Hardware. It was
purchased for the princely sum
of $18.88 (ever seen a battery for
anything like that?).

The positive and negative con-
nections to the battery are clearly
visible in recesses at the top of the
battery — they’re even marked with
polarity. But you can also clearly
see some form of “sense” connec-
tor/terminal (the little metal tab
facing the camera).

Here’s why you can easily cook cordless drill batteries . ..

-

Opening up this battery revealed
(presumably) a thermistor connect-
ed to this terminal. Note that the
insulation has been removed from
this cell to allow intimate contact
(ignore the fact that in this case the
thermistor has been assembled not
touching the cell!). However. . .

have one which would perform better
(ie, give more power) and would last
a lot longer on each charge.

And so that started me thinking
about the subject again. But we are
getting a little ahead of ourselves.

Cheap and nasty!

Elsewhere in this feature we have
shown some photographs of a typical

low-cost cordless drill. We’re not sin-
gling out this particular drill for any
reason — it was one of several similar
models we could have shown.
Asyou can see from the photographs
and the captions, the battery itself
contains a thermistor to (theoretically!)
limit charging when the batteries get
too hot. But the charger itself contains
no terminal to connect to this sensor

12V drill packs from two different drills. The one on the right can be repacked
but the one on the left is severely distorted by heat (from overcharging) and no
longer fits into either the drill or the charger. Note how the vertical section leans
to the left and its edges are wavy, not straight.

26 SILICON CHIP

nor any circuitry to affect charging. Not
only that, but the thermistor doesn’t
even make intimate contact with the
cell it is supposed to. Duh!

Worse is the fact that the charging
circuitry consists of just one signifi-
cant component: a resistor.

Even the LEDs which show the char-
ging state (ie, charging and charged)
are not at all smart: the manufactur-
ers rely on the fact that red and green
LEDs light at different voltages and
will therefore (hopefully?) come on
at somewhere around the right battery
charge point.

Charge rate and time

While the single resistor will limit
the charging current to a “safe” level
(and we’ll look at charging in more
detail shortly), it does absolutely
nothing to prevent overcharging due
to time.

Most cheap cordless drills have
batteries designed to take the standard
C10 charge rate —that is, the charging
current is 1/10th the rated battery
current — so a typical 1.8Ah battery
should suffer no damage if it is charged
at about 180mA.

Mainly because the current decreas-
es as the battery charges and its voltage
rises, the normal charging time is not
10 hours as you might expect but is

siliconchip.com.au



... looking inside the charger, you
can clearly see the positive and neg-
ative charging terminal connectors,
identified on the top of the well with
“+” and “~” symbols. But there is

no other connector for the sense cir-
cuitry - even though there is clearly
a provision for it in the moulding
(top of pic, bottom of well).

Here’s the evidence! The charg-
er’s PC board essentially contains
just one significant component — a
current-limiting resistor! The red
(charging) and green (charged)
LEDs sort-of monitor the volt-
age and the diode makes sure a
reverse-polarity plugpack won’t
cause damage. No wonder with
chargers as simple as this that so
many batteries are cooked!

increased to about 12-14 hours.

And, as they say in the classics,
there’s the rub: more batteries (I'll
admit it, mine included) are ruined
by being left on charge for far too long
than wear out through use.

It’s easy to see how: you use the drill
until it starts to lose its power, then
pull the battery and place it in the
charger. You mean to take it out next
morning before you go to work — but
forget. In fact, it might be a couple of

siliconchip.com.au

days before you remember — and all
this time current has been forced into a
now very-much-overcharged battery.

Batteries overheat when overchar-
ged (they also overheat when charged
too fast). Heat is the biggest enemy of
rechargeable batteries. Apart from the
fact that overheating can — and does
— kill the cells themselves in various
ways, it can also cause deformation of
the plastic battery case.

One of my cordless drill battery

cases is actually deformed so badly
due to heat that it won't even fit into
the drill any more!

So you may end up with a double
whammy: dead cells AND a battery
which won’t fit the drill even if you
replace the cells with new ones.

It’s therefore important not to over-
charge these batteries —and that brings
us to the nub of this article: a cordless
drill (or any other low-cost tool) bat-
tery charger.

Before we get there, though, we are
going to look at repacking your dead
cordless drill battery with new cells.
After all, you want something worth
charging!

Dissassembly

Fortunately, most battery packs
are assembled with Phillips screws,
50 you shouldn’t have too-much dif-
ficulty there. You might come across
some with tamper-proof screws, in
which case you’ll need a suitable
tamper-proof screwdriver to tamper
with them! Jaycar have a number of
sets of these screwdrivers and/or bits
for cordless drills.

Very occasionally, you might come
across a battery which is welded rather
than screwed together. If you refer
to the article I mentioned earlier on
repacking the mobile phone battery
(SILICON CHIP, April 1996), you’ll see
how to get around this wee problem.
Basically, it involves gently squeezing
the longest edge of the case in a vyse
and tapping it until the weld cracks,
then prising the joint open.

Once you have removed the screws

Yet another dead cordless drill battery, shown with the case opened at left and
the cell pack removed (above). Note the way the cells are stacked to allow them
to fit into the case and the use of wide sticky tape to hold them together. To
repack the battery, you need to copy the old arrangement exactly.
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These cells have long
solder tags. There are

no polarity markings on
the cells and polarity is
important! It’s safest to
identify the polarity with
a multimeter. As it
happens, the cell on the
left has its “+” to the top,
the cell on the right its “-”
to the top. There is also an
indent around the top of
the cell at the “+” end.

(and stored them where you can find
them again later), pull apart the bat-
tery pack carefully, noting where any
loose bits (eg, catches, springs, etc)
fly out from.

Now gently remove the battery pack
in one piece, taking careful note of
how the cells are assembled. You are
going to have to copy this arrangement
exactly with the new cells, otherwise
it will probably not fit back together
again. Also make a note of the number
of cells. It is not unknown fora “12V”
cordless drill to contain nine or even
eight cells,

Nevertheless, the rule is that what
comes out must be replaced exactly.
Unless you are very unlucky, the
manufacturers would have used “sub-
C” cells (which, incidentally are 4/5th
the size of a C cell). And that’s what
you need to buy — the same number
as were used originally.

For those who are mathematically
challenged, a 7.2V drill should have
six cells. A “9V” drill will probably
have seven (though it may have eight
and possibly be labelled 9.6V). A 12V
drill will have ten cells, a 14.4V will
have twelve and an 18V drill should
have fifteen.

The cells in the original pack will
almost certainly have tags that are
welded together. Most hobbyists
don’t have spot welding equipment
so you are going to have to solder

the new ones and this creates a small
dilemma.

The solder tags are normally long
enough to reach the edge of the battery
(indeed, the Jaycar cells we used were
even longer), giving you enough space
to solder the tags together.

However, this then gives you ex-
posed metal which you must be very
careful not to short circuit.

These Nicad and NiMH cells, when
charged, are capable of delivering
enormous currents into a short circuit
— perhaps 100A or more — for a short
time, which can easily cause a fire.
So be careful to insulate any exposed
metalwork.

Also when soldering be careful that
you don’t melt through any plastic
insulation and allow a “+” tag to touch
the “=” case. It’s a common reason for
cell failure.

Cell polarity

On many cells, there is no polarity
marking as such. The very last thing
you want to do is solder in a cell
back-to-front.

Even though you can often tell po-
larity by looking at the tag connections
(negative connects to the cell body,
positive to an insulated pad), by far
the safest way to definitely determine
polarity is with a digital multimeter.
New Nicad and NiMH cells, even
those supplied flat from the factory,

Once you have identified the “+” and
“~” mark the cells so there can be no
mistakes. The cells which make up
sticks are simply butted together (as
tightly as you can) and held securely
while you solder the tags.
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You may choose to leave the tags
intact and solder them where they
touch (use a well-tinned iron, clean
the tags and make the solder joint
quickly - you don’t want to heat the
cells or melt the insulation) . . .

should have some residual charge.

Remember the old adage: “measure
twice, cut once”. In our case, measure
polarity twice, solder once!

Assembly and soldering

When you have worked out how the
new cells are to go together (using the
old pack as a template) make up the
new pack, soldering the tags as you
go. Trim the tags back to the minimum
required for a good solder joint (there’s
less danger of a short that way).

Most packs have cells arranged
in both the horizontal and vertical
planes; again, you need to arrange your
new pack the same way.

It's probable that you will need some
tape to hold the cells together. Many
factory packs used very wide sticky
tape because it is wide and is also very
thin (much thinner than insulation
tape or gaffer tape).

If we were making up a battery pack
from scratch, we would normally
think about using heatshrink tubing.
But even that may be too thick to allow
the pack to go back into the holder.

The thermistor

With one proviso, if there is a ther-
mistor in the original battery pack, it
should be included in the new one.
The proviso is that if you intend to
build the Power Tool Charger Control-
ler described later in this issue, you
need to install the thermistor designed
to go with that charger.

First, we’ll look at simply replacing
the existing thermistor. Have a good
look at how it is mounted and con-
nected. Most batteries have theinsu-
lated covering on one cell removed so
that the thermistor can make intimate
contact — see the photos of the battery
pack earlier in this article.

Duplicate the original and rémove
the insulation from the cell in the same
position. Be careful that you don’t al-

.. . but to minimise the risk of short
circuits, our preference is to trim the
tags so that as little metal is exposed
as possible - just enough to ensure a
reliable solder connection. You still
may need to insulate the metal.
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The battery conectors on the
original pack, which must be
transferred to your new pack
(see photo below). Once again,
there are no polarity markings
on the battery connectors,

so check and check again. A
reversed connection to the
drill won’t hurt but a reverse
connection to the charger most
certainly will!

1

low anything to short to it!

When the new cell pack is com-
pleted, check that it still fits inside
the case the original pack came from.
If necessary, adjust the cell positions
so that it does.

The new charger thermistor

One of the features of our new
Power Tool Charger is that it closely
monitors battery temperature.

It does this via a thermistor fitted in
similar manner to the original thermis-
tor; the difference is that both its con-
nections are brought out to a 3.5mm
socket with a suitable lead connecting
the thermistor to the charger.

Mount the thermistor on the cell
without insulation (it can be glued on
with a drop of super glue) and find a
suitable place to mount the 3.5mm
socket. -

In most batteries, space is at
a premium but as the cells are
round, there should be some gaps
somewhere big enough to house
the socket.

Make sure you don’t mount the
socket where it fouls either the
charger or the power tool when
the battery is inserted.

If there is simply NO space
to mount the socket, it may be
necessary to bring the leads
out through a hole in the bat-
tery case to an external 3.5mm
socket. But this really would be
the worst-case scenario because
there would be a real danger of

Here’s our finished battery,
complete with terminals, ready
to beé placed back into the case.
We haven't as yet fitted the
thermistor or its socket (that is
done at final assembly), although
we have removed the insulation
on one cell to accommodate it.
This particular battery is 12V
(10 cells x 1.2V)
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catching the leads or socket as you
work! :

Battery connections

You are going to need the connec-
tions from the original battery, along
with any hardware which holds them
in place. So they will have to be care-
fully removed.

Before doing this, make sure that
you know which one is the positive
terminal and which is negative (use
your multimeter; hopefully there
will be some charge in the old pack
to help you).

If the cells are so dead that there
isn’t enough charge to measure, exam-
ine the charger to work out how the
pack went into it —this will allow you
to determine polarity. Again, use your
multimeter if there are no markings on
the charger terminals.

Higher rated cells -
or perhaps NiMHs?

The cells we used in our recon-
struction were pretty much the
same as the dead’uns which came
out — 1.8Ah nickel cadmiums.

We did that deliberately, if for
no other reason than wanting to
maintain the “originality” of the
cordless tool as much as possible
and use the supplied charger. This
would keep the charging times and
currents pretty much identical.

But could we —should we — have
taken the opportunity to put higher
rated cells in to get more usable
life? And what about using nickel-
metal-hydride (NiIMH) cells instead
of nicads?

To answer the first part, yes,
we could have upgraded to higher
capacity nicads — but as hinted at
above, this would probably have
altered charging times.

Remember that the charger
supplied with most cheap cord-
less tools has little more than a
current-limiting resistor, which
would almost certainly prevent
the charger delivering the higher
charging current required.

As far as NiMH cells go, they're
becoming even more readily avail-
able than nicads and they don’t de-
velop the dreaded “memory effect”
that nicads do. More to the point,
they are now available in much
higher capacities: 2500, 3000
and even 3500mAh are common
(we've actually seen 4000mAh
sub-C NiMH cells advertised on
the 'net, although that couid be a
marketer taking a bit of licence).
And prices have dropped, too.

However, most of the informa-
tion we have seen claims that
nicads are better than NiMH for
short term, high current drains
such as cordless tools. To counter
that, we've also seen high-capacity
NiMH cells with a 36A short-term
rating, which are claimed to be
“ideal for cordless drills etc”.

Soit's up to you which way to go.
Remember that if you do elect to
increase the battery capacity, you'll
have to adjust charging times to
compensate, especially using the
original charger.

DECEMBER 2006 29




(: 33

Remember that the charger
terminal connects to the battery “+
terminal.

To avoid any possibility of mistake,
we normally mark the battery terminals
with a “+” and “-” and mark the termi-
nals of our new pack the same way.

Once again, on an original battery
the terminals are normally welded
to the cells; by far the easiest way to
remove them is to cut the cell tags
with a pair of fine snips or even scis-
sors as close as possible to the top of
the cells.

Sometimes the weld is not particu-
larly strong and you can remove the
terminals with a pair of pliers. Even if
the metal tears (and it often will) this
can be repaired during soldering.

When completed, you should have
a cell pack that is as near a duplicate
of the original as possible.

Reassemble it back into the original
battery case, making sure the terminals
emerge in the right places. Virtually
all battery cases have a keyway to
stop you putting the battery in back
to front but you must ensure that the
battery pack is in the right way in the
case. On a drill, reversed connection
normally wouldn’t be too much of

n 1

a problem (simply flip the reversing
switch!). But on a charger, it would
be disastrous.

Speaking of chargers . . .

Of course, you could use the exist-
ing charger with the new battery pack.
But with all the problems we talked
about before, do you really want to
risk damaging the new pack?

Elsewhere in this issue, we present
a microcontroller-powered charger
specifically intended for cordless
drills and similar battery-powered
devices.

John Clarke has designed a beauty:
it simply plugs “in line” between your
existing plugpack charger and the
charging cradle (it basically ignores
any built-in charging circuitry) but
will monitor temperatures and charg-
ing voltage to prevent over-charge
— and even turn itself off if the other
methods fail.

Your new battery pack will last dra-
matically longer than the old one did
and give you much better performance
into the bargain.

Even if you haven’t repacked your
battery cells (perhaps you even have
abrand new drill?), we commend this

Special Offer from
JAYCAR
ELECTRONICS

Exclusively for SiLICON CHIP
readers, Jaycar Electronics
have a special offer on a pack
of ten sub-c 1.8Ah Nicads, as
we have used in this article.

The pack of ten (for 12V)
would normally sell for

$79.50 but for December and
January, all Jaycar Electronics
stores and their online
Techstore will have the ten-
pack for just $62.50 — as long
as you tell them you saw the
offer in SILICON CHIP!

new charger to you.

It will keep the battery in tip-top
condition and save you the problem
(and expense) of having to repack the
cells in the future!

Just remember that you’ll have to
replace the thermistorand fita 3.5mm
socket. sC
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Telelink Cormmulnications
M Quality radio products iCommercial product design capability MEngineering services and support

CIRSUIT DESIGN, INC.
U-1 434MHz
Emhedded

* |s designed and made in Japan * Is designed and made in Japan

* 64 channels programmable * 6 digital 1/0 straight out of the
within the 433MHz ISM band box!

* Has standalone full data * Stand by mode in TX module
repeater functionality, builtin. ~ * 4 operation modes in RX

* Has line-of-sight range in * Low voltage and consumption
excess of 1km Telelink tested —  current
see www.cdt21.com/products/ * Compact body
modem/mul/mui. 06.asp * MSK modem equipped .

* Low current consumption * Long range control F

GIRSUIT DESIGN, ING.
DT-RX / TX-01
HEF N

Australasian Distrifbutors
Full range of [+ E//|W/55 N [H products immediately available

If you’re looking for cheap and nasty RF modules, you’ve come to the wrong'place. But'if you want quality, reliable equipment that won’t

"let you down, Telelink Communications wants to hear from you. We:probably have a solution'to'your radio'application in stock — and if we
don’t, we’ll design one for you — on budget, on time and on speclflcatmn . visit our website to:see more of what we can do for you.
Or.call Jack Chomley today for a no-obligation chat!

Telelink Communications: yn1 ur specialist wireless supplier

Telelink Communications rosox 5457, North Rockhampton, Qld 4702

Phone (07) 4934 0413 Fax (07) 4934031_1%[24:hr;messagesservwe (07) 3830 0233] Web: www.telglink.com.au email: sales@telelink.com.au
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Bi'l'SCOpe PC Oscilloscopes & Analyzers

DSO Test Instrument Software for BitScope Mixed Signal Oscilloscopes

“'.
.
3

4 Channel BitScope

Digital Storage Oscilloscope
Up to 4 analog channels using industry standard
probes or POD connected analog inputs.

Mixed Signal Oscilloscope
Capture and display up to 4 analog and 8 logic
channels with sophisticated cross-triggers.

Spectrum Analyzer
Integrated real-time spectrum analyzer for each
analog channel with concurrent waveform display.

Logic Analyzer
8 logic, External Trigger and special purpose
inputs to capture digital signals down to 25nS.

Data Recorder
Record anything DSO can capture. Supports
live data replay and display export.

Networking
Flexible network connectivity supporting
multi-scope operation, remote monitoring and
data acquisition.

Data Export
Export data with DSO using portable CSV files or
use libraries to build custom BitScope solutions.

BitScope Designs
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2 Channel BitScoﬁe Pocket Analyzer

BitScope DSO Software for Windows and Linux

BitScope DSO is fast and intuitive multi-channel test and measurement software for your
PC or notebook. Whether it's a digital scope, spectrum analyzer, mixed signal scope,
logic analyzer, waveform generator or data recorder, BitScope DSO supports them all.
Capture deep buffer one-shots or display waveforms live just like an analog scope.
Comprehensive test instrument integration means you can view the same data in
different ways simultaneously at the click of a button.

DSO may even be used stand-alone to share data with colleagues, students or
customers. Waveforms may be exported as portable image files or live captures replayed
on other PCs as if a BitScope was locally connected.

BitScope DSO supports all current BitScope models, auto-configures when it connects
and can manage multiple BitScopes concurrently. No manual setup is normally required.
Data export is available for use with third party software tools and BitScope's networked
data acquisition capabilities are fully supported.

www.bitscope.com




CORDLESS POWER
CHARGER CONTR(

Protect your investment and extend the life of your power
tool rechargeable batteries. Add this Power Tool Charger
Controller and never cook a Nicad again!

ell, we’ve seen how simple
it is to resuscitate the batter-
iesin your “cordless” power

tools elsewhere in this issue. Now it’s
time to ensure you don’t kill them all
over again.

While those battery-powered tools
have many virtues, we are not so en-
thusiastic about their battery charging
systems.

As we discussed, most low-cost
power tools include a very basic charg-

required to reach full charge depends
on the state of charge for the battery
pack at the start of charging.
Overcharging can destroy the bat-
tery pack because of the characteristics
of the cells that make up the battery
pack, which are usually Nicad (Nickel
Cadmium (NiCd)} or NiMH (Nickel
Metal Hydride) chemistry. The two
types tend to have fairly similar
characteristics and overcharging will

To see what happens when a bat-
tery charges take a look at Fig.1. This
shows the typical voltage, temperature
and internal pressure rise with charge.
Once charging goes past the 100%
charge point (also known as the end-
point) the temperature and internal
pressure rapidly rise and the voltage
initially rises and then falls.

Continual overcharging will dam-
age the cells due to the elevated tem-
perature. This accelerates

er: a plugpack to supply
power and a resistor to
limit the current flow into
the battery pack. There
is nothing to prevent
overcharging: no timer to
switch off charging when
the time has elapsed and
no full-charge detection.

Atbest, this type ofbasic
charger will shorten the
battery pack life so that it
will require replacing after
only relatively few charges.
At worst, the basic charger can cause
destruction of the battery pack the very
first time it is used!

Destruction of the battery pack can
happen if the charger is left on for too
long after the battery pack has reached
full charge. And it is all too easy to
forget to switch the charger off at the
required time. The result is serious
overcharging

You cannot even rely on the fact that
charging requires a certain time pe-
riod and the charger can be switched
off after that because the time period
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e Charging timeout
e Minimum and maxim
e dT/dt charged detection

re detection
e Over and under temper o tor out indication LEDs

e Power, th
e Adjustable timeout limit

e Adijustable dT/dt setting

. Opjtionul and adjustable top-up an
e Start switch

e Charging resumes

FEATURES

charging and thermis

after blackout

severely shorten the life of both.

One ofthe main differences between
the two as far as users are concerned is
that Nicads can develop a “memory”,
where if they are only partially dis-
charged then charged again, eventu-
ally they will “remember” this as
their entire charge/discharge limit
and therefore significantly reduce the
amount of power available. NiMH bat-
teries do not have this characteristic.
However, Nicads are more suited to
the heavy discharge currents of power
tools and are usually supplied instead
of NiMH.

mum temperature monitoring

d trickle charging

chemical reactions that
contribute to the ageing
process. In extreme cases
during overcharging, the
internal pressure can cause
the cells to open their
safety vents to release the
pressure. The vents should
re-close after the pressure
is released but sometimes
the cells are deformed by
the heat and permanent
damage occurs.

What should happen?

A well-designed charger will not
allow overcharging; in fact it will
switch off the main charge when the
cells reach their end point.

Some chargers will just include
a timer to switch off charge after a
certain period has elapsed. This is
not ideal for the reasons already men-
tioned and the timer should really
only be included as a fail-safe device;
a backup to stop charging should the
“detection of full charge” fail.

Full charge of the battery pack can

siliconchip.com.au



by
John Clarke

be determined in one of two ways. One
way is to monitor the voltage across
the battery pack and detect the point
where the voltage begins to rapidly
rise and then fall.

This form of end point detection is
called dV/dt, or the change in volt-
age with respect to time. In practice,
this voltage change can be difficult
to detect, especially with NiMH cells
which do not show a marked voltage
change at full charge.

The second (and more reliable)
method is to detect the temperature
rise of one or two cells within the bat-
tery pack. When charging, the incom-

ing electrical power is converted into
stored energy via chemical reactions
within each cell. These reactions are
reversible — when an electrical load
is connected they deliver electrical
power.

While charging at normal rates, the
cells do not rise much in temperature
because most of the incoming power
is converted into useful stored energy.
However, once the cells become fully
charged, no more useful chemical
reactions can occur.
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Fig. 1: typical charging curves for Nicad batteries, as supplied in the
majority of cordless power tools. Cell temperature (green) and voltage (red)
are most often used to detect the “end point” or 100% charge.
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But if the charger stays connected,
power is still being forced in and this
energy is converted to heat. Therefore
the cells rise quickly in temperature.
Detection of this change at the charg-
ing end point is called dT/dt or the
change in temperature over time. The
temperature rise is in the order of 2°C
per minute.

At the end point (where the cells
are fully charged), charging is nor-
mally switched offto prevent the cells
overcharging. Some chargers include
a top-up charge after the endpoint to
deliver a lower current to the cells to
ensure they are fully charged. After
top up, the cells are trickle-charged
to maintain their full charge.

The trickle charge can be main-
tained indefinitely because the cells
are safely able to dissipate the small
amount of heat generated.

Our charger controller

The SmicoN CHip Power Tool
Charger Controller uses the tool’s ex-
isting plugpack and battery charging
unit/base. It simply connects in series
between the two and therefore can
control the charging process.

Note that because the Charger Con-
troller does not connect directly to
the battery pack, it cannot measure
the battery voltage. Instead it utilises
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3.5mm JACK PLUG*

P

POWER TOOL
BATTERY: PACK

CHARGING UNT @

PLUG PACK

1
{
CHARGING
CONTROLLER

=

* MATES WITH 3.5mm JACK SOCKET
ADDED TO BATTERY PACK FOR THERMISTOR

Fig.2: the SILICON CHip Charging Controller simply connects in series between
the original plugpack and power tool charging base, effective ignoring any
original “charger” circuit. A separate thermistor connection is also required,

with the thermistor mounted on one of the new battery cells.

dT/dt detection to stop charging at
the end point.

For this temperature measurement,
the charger controller requires that
a small NTC thermistor be installed
within the power tool battery pack,
with the two leads brought out to a
3.5mm jack socket.

We discussed fitting this thermistor
in the earlier article on repacking cells.
As a backup we have included a timer
that will switch off charging after a
preset period should the thermistor
end point detection fail.

More safeguards

Further safeguards to protect the
cells are also included. Charging is
initiated with the start switch (S1).
However, charging will not start if the
NTC thermistor is disconnected or if
there is an over-temperature or under-
temperature detection. The over-tem-
perature setting is at 70°C while the
under temperature setting is at 0°C.

If the NTC thermistor is connected
and the cell temperature is within the
0°-70°C range, then charging will start.
Charging will halt should the tempera-
ture fall below 0°C or if the thermistor
is disconnected.

Charging will resume when the tem-

perature range is correct or the NTC
thermistor is re-connected. However,
if the temperature goes over 70°C, full
charging will cease and will not auto-
matically resume.

If a blackout occurs during charg-
ing, charging will resume with return
of power. The timeout period will
also resume from where charging was
interrupted.

Charging will cease at the point
where the dT/dt value is exceeded or if
the timeout period expires. Pressing the
start switch will resume charging from
the start of the timeout period. You can
also stop the charging process at any
time by pressing the start switch.

Reduced charge

In its simplest form, the Charger
Controller includes just the features
mentioned above.

But you can also enable top-up and
trickle charging if you wish. The top-
up feature provides a reduced charge
(typically at 400mA) for an hour to
ensure full charge is reached after the
main charge cycle. The trickle charge
(attypically 100mA) continues after the
top up to maintain battery charge.

As mentioned earlier, trickle charg-
ing does not generate a lot of heat so

the battery can be left on trickle charge,
ready for use at a moment’s notice.
There’s nothing worse than picking up
a drill to find that the battery has self-
discharged (which they can do!}.

Adjustments

Both the timeout period and dT/dt
values are adjustable. Timeout can be
set up 1o 25 hours while dT/dt can be
selected between 0.5°Crise per minute
to 5°C per minute. The trickle charge
rate must be adjusted if the top-up and
trickle charge option is selected. More
details concerning the adjustments
are included later in the setting-up
section.

Indication

Three LEDs indicate the status of the
charger controller: power, thermistor
and charging.

The power LED is lit whenever pow-
er is applied to the charger controller.
The NTC thermistor LED lights when-
ever the thermistor is disconnected.
When connected, the LED will be off
unless there is an over-temperature or
under-temperature condition. In these
cases, the NTC thermistor LED flashes
at a 1Hz rate when it measures over
temperature and at a 0.5Hz (once every
2 seconds) rate when it measures under
temperature.

The charging LED is continuously
lit during the main charging cycle and
switches off when charging is com-
plete. If top-up and trickle charging is
selected, the charging LED will flash
at a 1Hz rate during top up charge and
will flash at a 0.5Hz {once every two
seconds) rate during trickle charge.
When the thermistor LED is lit or flash-
ing, the charging LED will be off.

How it works

The circuit for the Power Tool
Charger Controller (Fig.3) is based

Specifications

Maximum Current ...........c..coevne 5A

Timeout adjustment ...................
dT/dt adjustment ...........................
Top up and Trickle Charge .............
Ttickle Charge adjustment.

Top upcharge ........ccccoovevvverevvceenn
Topup and trickle switching rate ...
Over temperature cutout ................
Under temperature detection .........
Current consumption ....................

From 0-5 hours, corresponding to 0-5V from VR1 at TP1. 0-25 hours with x5 link installed (LK1)
From 0.5°C-5°C rise/minute, corresponding to 0.5V to 5V from VR2 at TP2.

Available when LK2 is installed

From 100% to 1/50th of main charge current corresponding to 0-5V from VR3 at TP3.

100% to 1/250th with x5 link installed (LK3)

4 x trickle setting for 1 hour

30Hz.

0°C
20-26mA depending on status LEDS
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Fig.3: the PIC microcontroller analyses the charge state of the battery, turning the charger on and off by means of
Mosfet Q1. Various parameters can be set by means of the links and trimpots.

around a PIC16F88 microcontroller.
This performs all the logical decisions
required to control the charging and
runs a software program specifically
for this charger controller application.
Apart from the PIC, there is not really
much else to the circuit.

When the thermistor is plugged in to
its socket, it forms a voltage divider in
conjunction with trimpot VR4 across
the 5V supply. VR4 is set so that the
voltage across the thermistoris 2.5V at
25°C. The voltage across the thermistor
is monitored by the PIC’s AN4 input

(pin 3) via a 47Q stopper resistor and
100nF filter capacitor. These are in-
cluded to remove any RF signals and
noise that could be present due to the
thermistor being connected remotely
from the circuit.

The voltage at the AN4 input is
converted into a digital value by the
software and this is compared against
the over- and under-temperature values
and for dT/dt changes.

VR1, VR2 and VR3 set the timeout,
dT/dt and trickle charge current re-
spectively. They each comprise a 10k

FROM
THERMISTOR

je

OUTPUT TO
CHARGER

PLUGPACK
INPUT

100pF

trimpot connected across the 5V sup-
ply. The wiper of each trimpot connects
to one of the PIC’s ANO, AN2 or AN1
inputs. The voltages are converted to
a digital value within IC1 so that the
settings can be processed in software.

Note that the trimpots can be moni-
tored via test points (TP1, TP2 and TP3)
using a multimeter.

For example, setting VR1 to give
4V at TP1 will set the timeout to four
hours. The timeout value can be mul-
tiplied by a factor of five if the jumper
link (LK1) is inserted, With LK1 out,

Fig.4: with the exception of the thermistor (which must be installed in the battery pack) everything fits onto one small PC
board. The photo at right is reproduced same size to match the component overlay at left.
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Figs. 7&8: same-size artwork for the front panel label
(which glues to the case lid) and the PC board.

easy measurement of these trimpot
settings.

The timeout is easily set from be-
tween 0 and 25 hours. In its simplest
arrangement the voltage at TP1 gives
the timeout in hours. So, for example, if
VR1 is set provide 5V at the TP1 point
then the timeout is five hours.

If you need longer than this time
period, then you can install LK1. This
acts as a x5 multiplier. So for example,
with LK1 installed and with VR1 set
so that TP1 is 5V, the timeout will be
25 hours.

Similarly, if TP1 is 1.2V then the
timeout will be six hours (5 x 1.2). Most
chargers for the battery power tool will
state the required charge time.

Temperature rise detection (dT/dt)
can be adjusted from between 0.5°C
per minute rise to 5°C per minute. This
is adjusted using VR2 and measuring
at TP2. The negative connection of
your multimeter connects to TP GND.
There is a direct correlation between
the voltage and the setting.

So, for example, a setting of 2.5V at
TP2 will set the dT/dt value to 2.5°C
per minute rise. Initially set VR2 so
that the voltage at TP2 is 2.5V.

Option

Top-up and trickle charge is enabled
by installing link LK2. If this option
is selected you will need to set the
trickle charge rate. The top-up charge

is fixed at 4 times the trickle charge
and the trickle charge is sel using VR3
and link LK3. If LK3 is not installed,
then VR3 allows the trickle charge to
be set from unity to 1/50 of the main
charge current.

With link LK3 installed, the ratio is
multiplied by a factor of 5. The trickle
charge requirement is calculated by
dividing the amp hour rating of the
cells by 20. If the cells are 2400mAh
then the trickle current should be
120mA.

To set VR3 you need to know the
charge current of your charger. This
is usually quoted on the charger. It
can also be measured with a mul-
timeter connected in line between
the plugpack and charger when the
battery pack is charging. VR3 (and
link LK3) provide the division ratio
required to reduce the charge current
down to the trickle value.

For example, if the main charge
current is 3A and we want a 120mA
charge, the division required is 3/0.12
or 25. So VR3 should be set to 2.5V.
If a ratio of more than 50 is required,
link LK3 can be installed to allow
the value to be increased by 5 to a
maximum of 250.

Connection

As shown in Fig.2, the Power
Tool Charger Controller simply con-
nects in-line between the charger’s

(afsl=lsl=

Resistor Colour Godes

No. Value  4-Band Code (1%)
1kQ brown black red brown
4700 yellow violet brown brown
120Q brown red brown brown

47Q yellow violet black brown
10Q brown black black brown

5-Band Code (1%)

brown black black brown brown
yellow violet black black brown
brown red black black brown
yellow violet black gold brown
brown black black gold brown
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plugpack and the Charger. The
plugpack supplied with the cordless
tool can connect directly into the
Power Tool Charger Controller.

A separate lead connects between
the Power Tool Charger Controller and
the original charger. You will need to
make up this lead using a length of
2-way wire (figure-8 wire) and two
DC plugs. Similarly you will need a
3.5mm jack plug to 3.5mm jack plug
lead for the thermistor connection.
Fig.6 shows how to do this for the
3.5mm jack lead. The wiring is similar
for the DC socket lead.

As explained in the earlier article,
the power tool must have a battery
pack that has the thermistor installed
and a 3.5mm jack socket added to the
battery pack for connection to the
Power Tool Charger Controller.

Note that some battery packs have
a thermistor already installed. This
should be replaced because it may not
have the same resistance characteris-
tics as the one we specify.

It may also connect the negative
side of the battery pack to one side of
the NTC thermistor. Our circuit re-
quires an isolated thermistor connec-
tion to avoid bypassing the Mosfet.

Setting up

Depending on settings, the charger
may stop before full charge or it may
tend to overcharge the batteries.

Undercharge will be evident if the
charging period appears to be too short
and the power tool does not run for
the usual period before charging is
required. In this case, turn VR2 more
clockwise to increase the dT/dt value.
Alternatively, if the hattery pack ap-
pears to get hot after full charge has
been reached, turn VR2 back anticlock-
wise for a lower dT/dt value. sC
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Fig.6: the lead for the thermistor mates with the 3.5mm socket fitted to the
battery pack (which connects to the thermistor itself) and the 3.5mm input

socket.

output voltage. These factors can be
trimmed out with VRS to set the output
to precisely 5.00V.

Construction

The Power Tool Charger Controller
is assembled onto a PC board coded
14112061 and measuring 78 x 46mm.
It is housed in a small plastic case
measuring 83 x 54 x 31mm.-

Begin construction by checking
the PC board for any defects such as
shorted tracks, breaks in the copper
and incorrect hole sizes. Holes for the
DC socket and 3.5mm jack socket will
need to be larger than the 0.9mm holes
required for the other components.

Insert the resistors first, taking care
to place each in its correct place. Use
the resistor colour code table as a guide
to finding each value. You can also
use a digital multimeter to check each
resistor before inserting it into the PC
board. Solder each lead and cut the
leads short against the underside of
the PC board.

Now solder in the diode and IC
socket, taking care to orient them with
the correct polarity. The capacitors
can go in next. Note that the electro-
lytic types must be oriented with the
polarity shown and the large 220pF
capacitor needs to mount on its side
as shown in the photograph to allow
room to fit into the box.

LEDs 1-3 mount so that the top of
the LED is 17mm above the surface of
the PC board. Take care to orient them
with the anode (longer lead) towards
the left of the PCboard. LED1 is green
while LED2 and LED3 are red.

Switch S1 each must mount with its
flat side towards IC1. When placing
the trimpots, make sure the correct
values are in each position. The link
headers can also be installed for LK1,
LK2 and LK3.

REG1 and Q1 are installed so that

siliconchip.com.au

they lie flat on the PC board with
their leads bent over to insert into the
appropriate holes. During installation
in the box, they are secured to the
PC board with an M3 screw. Finally,
install the DC sockets and the 3.5mm
jack socket.

Installing in a box

The PC board is installed into the
small translucent plastic case.

Before you can insert the PC board
into the box, drill out the hole for the
3.5mm jack socket. Mark and drill out
this hole and clip the PCboard into the
integral side pillars of the box. Mark
out the positions for the screw holes
in the base of the case for the Q1 and
REG1 mounting supports. Drill these
holes at 3mm in diameter and coun-
tersink the holes at the underside of
the box.

Install the two 10mm tapped stand-
offs and the 1mm spacers as shown
in Fig.5 and secure the PC board in
place. Mark out the positions for the DC
socket holes in the side of the box and
for the three LED holes and for switch
S1in the box lid. Drill these holes out.
The switch surface is slightly below
the panel lid so its hole will need to
be large enough for your finger to reach
in and push.

Setup

Initially leave IC1 out of its socket.
Apply power to the plugpack input
DC socket (positive to the centre of
the plug). The power LED should
light. Connect a multimeter between
TP5 and TP GND and adjust VR5 for
a reading of 5.0V. Check that there is
5V between pin 14 and pin 5 of IC1’s
socket. If this is correct, switch off
power and insert IC1.

Adjustments
The trimpot is adjusted so that the

Parts List — Power Tool
Charger Controller

1 PC board, 78 x 46mm, coded
14112061

1 plastic utility box, 83 x 54 x 31mm

1 momentary pushbutton PC
mounting switch (S1)

1 3.5mm PC-mount stereo socket

1 3.5mm panel mount mono socket
(installed within power tool for the
NTC thermistor)

2 3.5mm mono line jack plugs

2 2.5mm DC line plugs

2 2.5mm DC sockets, PC mounting

1 18-pin IC socket

1 3-way DIL header

3 jumper shunts

1 NTC thermistor (10kQ2 @ 25°C)
Jaycar RN-3440 or equivalent -
(installed in battery pack)

2 10mm M3 tapped brass spacers

2 5mm M3 countersunk screws

2 M3 screws

2 1mm spacers (washers)

1 1m length of single-core
shielded cable

1 1m light-duty figure-8 cable

Semiconductors

1 PIC16F88P microcontroiler (IC1)
programmed with CHRGCONT.ASM

1 STP45NFO6L logic-level Mosfet
(Q1) (or IRF540 — see text)

1 LM317T adjustable 3-terminal
regulator (REG1)

2 3mm red LEDs (LED1 & LED2)

1 3mm green LED (LEDS3)

1 1N4004 1A diode (D1)

Capacitors

1 220ufF 50V PC electrolytic

1 100uF 16V PC electrolytic

1-10uF 16V PC electrolytic

2 100nF MKT polyester (0.1uF)
(code 104 or 100n)

Resistors (0.25W, 1%)

11kQ 3 470Q

1470 1100

1 500Q horizontal trimpot (VR5)

3 10k horizontal trimpots (VR1-
VR3)

1 20kQ horizontal trimpot (VR4)

1120Q

voltage between TP4 and TP GND is
2.5V when the thermistor is at 25°C,
Alternatively set it for 2.8V at 30°C or
2.2V at 20°C.

Both the timeout and dT/dt values
are adjustable and these are changed
using trimpots VR1 and VR2. Test
points have been included to allow
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Fig. 5: the PC board £
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sits 11mm up from
the bottom of the
case with the tops
of the LEDs 17mm

! F

above the board so
they just poke

1=
I
|
I

@ BOX

through the lid. The

“start” pushbutton B
. 10mm LONG M3
switch (not shown ~~—TAPPED SPACERS ™" PC BOARD
here) is below the ; ) e —
20N o = N

lid surface, accessed
through a hole in the lid.

pin 13 is pulled to 5V via an internal
pullup resistor within IC1 With LK1
in, pin 13 is tied to ground.

Links LK2 and LK3 work in a similar
manner, with LK2 enabling the top-up
and trickle charge when inserted. 1.K3
increases the top-up and trickle current
setting by a factor of 5 when inserted.

Switch S1 is a normally-open push-
button type. When open, input RBO
is pulled high via an internal pullup
resistor. When the switch is pressed,
RBO is taken to 0V and the charge tim-
ing begins its cycle. The software code
provides switch debouncing, mainly to
prevent a false initiation of the charge
cycle. When RBO is taken low, there is
a short delay before the port is checked
again. If it is still low, then the software
waits for a further delay and rechecks.
If it is still low the software assumes
that the switch has been pressed. If RBO
is at 5V after any of the delay periods,
it is assumed that the switch was not
pressed.

Qutputs RB1 and RB2 drive the
charging and thermistor LEDs respec-
tively via 470} resistors. The Power
LED is driven directly from the 5V
supply via its 470Q resistor.

Mosfet Q1 is driven from IC1 output
RB3 via a 10Q gate resistor. When Q1

Here’s a view of the Charging Controller before the lid/

panel was screwed on.
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1mm THICK WASHERS /
6mm LONG M3 CSK HEAD SCREWS

is on, then the cells can be charged
because the negative side of the charger
is effectively connected to ground.

During the main charge, RB3 is taken
to 5V and Q1 is always switched on.
However, during the Top up and Trickle
modes of charge, RB3 can provide a
PWM (pulse width modulation) signal
with a reduced duty cycle, so that the
Mosfet is only switched on for a small
proportion of the time, therefore aver-
age current is also reduced. RB3 is
pulsed at about 30Hz.

The specified STP45NFO6L Mosfet
is a logic-level device that is fully
switched on with a 5V gate voltage
(standard Mosfets require around 10V
of gate voltage in order to fully switch
on). -

AnIRF540 can also be used because
it switches on fully for gate voltages
over 4.5V,

Power for the circuit is taken directly
from the original plugpack supply for
the charger via diode D1. This pro-
vides reverse polarity protection for
the following capacitor and regulator.
Note that this diode will not protect
against reverse charging of the bat-
tery — therefore the original charger
(ie, supplied with the cordless tool)
should be used.

As per the labelling, the charger
plugpack output should be connected
to the plugpack input socket and the
“to charger” output socket should be
connected to the charger. In this way
power for the Charger Controller is
taken from the plugpack. If the con-
nections are reversed, the Charger
Controller will still operate but the
battery will be discharged over time
because it will be supplying power to
the Charger Controller.

An LM317T is used to supply a
regulated 5V supply. This was chosen
in preference to a standard 5V regulator
for two reasons.

Firstly, this adjustable regulator can
be adjusted to supply a precise 5V to
make the settings of VR2 and VR3 more
accurate. Secondly, the LM317T can
accept a 45V input (when the output
is 5V) compared to 35V for a standard
5V regulator.

The extra voltage that the input can
accept may be needed for an 18V bat-
tery pack. A high voltage is also speci-
fied for the 220uF capacitor at the IN
terminal of REG1.

REG1 is an adjustable regulator
that has a nominal 1.25V between the
out and adjust pins. If a 120Q resis-
tor is placed between these pins then
there will be a current flow of about
10.42mA. This current flows in VR5
and will raise the output voltage to
5V when set at 360Q. This is because
10.42mA x 3600 = 3.74V. When we
add this voltage to our original 1.25V
between the out and adjust terminals
we get 5V.

Note that the tolerance of the regu-
lator output to adjust pin voltage is
between 1.2V and 1.3V. As well, a
nominal 50puA current flows out of
the adjust pin and this can affect the

From the léft, thermistor 3.5mm jack socket and the

DC sockets for output to charger base and plugpack input.
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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.
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Fig.2: this diagram shows the input (green) and output (red) waveforms.

Mains zero-crossing

recovery

This circuit (Fig.1) is a response
to a request from K. R. in Mailbag,
May 2006, who asked how a PIC
microcontroller could be used to
detect the zero crossing points on a
50/60Hz mains signal that is badly
distorted at zero crossings.

The input signal is derived from a
9VAC adaptor, which also supplies
power to the circuit. Op amp IC1a
and associated components form

an integrator that also operates as a
low-pass filter, greatly reducing the
effects of high-frequency noise.
IC1b and Q1 square up the wave-
form so that the output can be fed
to a microcontroller if desired.
The output lags the input by 90°
(reversing the input connections to
IC1b reverses the phase). The micro-
controller could be programmed to
introduce a delay to produce zero
phase synchronisation, as outlined
in the accompanying flow chart.
Alternatively, a 0/180° phase out-

INPUT
CHANGED?

POSITIVE
EDGE?

CALCULATE
PERIOD (1)

l

WAIT T/4

SET QUTPUT = 1

l

WAITT/2

l

SET OUTPUT = 0

el )

put can be achieved with a 4046
(notshown) operated in XOR phase-
locked loop mode. The 4046 oscilla-
tor may need to be adjusted to give
a precise zero-phase lock, if this is
a critical requirement.

Note that 1C1a's input is AC-
coupled via a 100nF capacitor to
negate the effects of input leakage
currents. This has a minor effect on
output phase and in most cases can
be omitted.

Herman Nacinovich,

Gulgong, NSW. ($40)
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Improved vibrating

battery tester

Many blind and deaf-blind people
use portable electronic devices to
assist their everyday lives but it is
difficult for them to test the batter-
ies used in that equipment. Talking
voltmeters are available for the blind
but there is no commercially avail-
able equivalent usable by deaf-blind
persons.

This device enables blind, deaf-
blind and sighted people to test
batteries. It will test AAA, AA, C
and D cells, as well as 9V “transis-
tor” batteries. All rechargeable and
non-rechargeable cell types are
supported. The circuit needs no
calibration and is cheaper to build
than my design in Circuit Notebook
in September 2002.

To use the tester, turn potentio-
meter VR1 fully counter-clockwise
and then connect the battery to be
tested to the appropriate set of test
terminals. If the battery has any us-
able charge, the pager motor in the

tester will immediately vibrate.

VR1 is then slowly rotated in a
clockwise direction just far enough
to stop the vibration. The position
of VR1 then indicates the loaded
voltage of the battery on a scale of
1-1.5V (if the battery is connected to
the 1.5V test terminals) or 6-9V (if
the battery is connected to the 9V
test terminals).

A regulated +5.1V rail is gener-
ated from the battery under test
with the aid of zener diode ZD1.
For 9V tests, a 150 resistor limits
the zener current, while diode D2
protects the circuit from reverse
polarity battery connection. For 1.5V
tests, a blocking oscillator formed by
31, Q2 and L1 steps up the battery
voltage before it is applied to the
regulator. This configuration works
reliably with inputs down to below
0.9V. The output of the oscillator is
rectified by D1 and smoothed by the
33uF capacitor.

The circuit has to survive reverse
connection of the battery under test.
This creates a problem, because the

LM393 cannot
withstand a volt-
age more nega-
tive than -0.3V
at its inputs. Di-
odes D1 and D2 in-
directly protect the non-
inverting inputs from negative
voltages but series diodes cannot be
used to protect the inverting inputs
because of the unpredictable voltage
drop they introduce.

The solution used is to shunt
negative voltages at the 1.5V test
terminals with diode D3 in conjunc-
tion a 1kQ resistor (R1). D3 limits
the voltage at its cathode to about
-0.7V, while resistors R2-R4 divide
this by three to give no less than
-0.23V at the inverting input (pin
2) of IC1a.

When the battery is connected
the right way around, D3 is reverse-
biased and R1-R4 form a voltage
divider that applies a quarter of the
battery voltage to ICla’s inverting
input. Similarly, D4 and R5-R10
protect the inverting input (pin 6)

40
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of IC1b from reverse-connected
batteries at the 9V test terminals.
However, in this case only 1/24th of
the battery voltage appears at IC1b’s
inverting input.

Battery voltages in the range 1-
1.5V at the 1.5V test terminals will
therefore produce 0.25-0.375V at the
inverting input ofIC1a, while battery
voltages in the range 6-9V at the 9V
test terminals will produce 0.25-
0.375V at the inverting input of IC1b.
Potentiometer VR1 forms part of a
voltage divider used to generate a
comparison voltage that is variable
over the same 0.25-0.375V range.
This is applied to the non-inverting
inputs of both IC1a and IC1b.

When the sampled battery voltage
exceeds this comparison voltage,
the respective comparator output
swings low, switching on Q3/Q4 to
energise the pager motor. The 68Q
resistor in the collector circuit of Q4
ensures that higher battery voltages
do not overdrive the motor.

When testing an earlier version
of this circuit with batteries that
have high internal impedance, it
was found that when VR1 was ad-
vanced to the indicating point, the
pager motor slowed down rather
than switched off. This occurred
due to a rebound in battery voltage
at motor switch-off, which in turn
caused the circuit to immediately
switch the motor back on again.
To counteract this effect, a small
amount of positive feedback is ap-
plied around the comparators when
the motor switches off. The feedback
is disabled while the motor is run-
ning so that the indicating point of
VR1 is not affected.

This works as follows: when the
motor is running, Q5 is conducting
and D5 is reverse biased, so the
comparison voltage at the non-in-
verting inputs of the comparators
is not affected. If the motor stops
running, Q5 switches off and the
2.7MQresistor pulls the comparison
voltage higher via D5 to ensure that
the resulting battery voltage rebound
does not restart the motor.

Finally, diode D7 prevents reverse
breakdown of Q4 in case of reverse
battery connection at the 9V termi-
nals. There is no need for a similar
diode in the 1.5V part of the circuit
because 1.5V is well below the

BC548 LED
el

CB radio beeper with

selectable tones

This CB radio “roger beep” cir-
cuit features 10 selectable tones, is
based on a PICAXE-08M micro and
is simple enough to be constructed
on a small section of prototyping
board.

The microphone’s PTT switch
must be wired to input3 (P3) of the
PICAXE micro. When the switch
is closed, the BASIC program im-
mediately sets output0 (P0) high,
switching on transistor Q1 and
keying the transmitter.

When the PTT switch is released,
the PICAXE program plays the
currently selected tune, which is
injected into the radio’s audio input
via a 100nF coupling capacitor. The
transistor is then switched off to
release the radio’s PTT input and
terminate the transmission.

When powered up, no tune is

1O CB RADIO
PIT LINE
22k
100nF
+—1k
1
+Y 3
P4 =—
10
ic1 100nF
PO PICAXE P2) it oA
-08M
LNE
ov
8
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selected and so the radio operates
normally. To select a tune, press the
“program” switch (S1). This lights
the LED for 1.5 seconds, after which
the switch can be pressed between
1-10 times to select the tune. After
each press, you must pause until the
LED goes out {about 0.5s).

Once the program switch has
been pressed the desired number
of times, a single press of the PTT
switch completes the sequence
and the selected tone will play. If
the switch is pressed more than 10
times, the LED flashes to indicate
an error. The LED also functions as
a transmit indicator during normal
operation.

Unfortunately, the PICAXE pro-
gram (ROGER BEEP.BAS) is too
large to be reproduced here but it
can be downloaded from the SiLICON
CHip website.

K.Howell,

Renmark, S.A. ($40)

reverse breakdown voltage of Q3.
The prototype used “Magtrix” mag-
netic connectors on short flexible
leads as the 1.5V test terminals.
These allow the connection of AAA,
AA,CandD cells but are arranged so
that they cannot be brought closely
together enough to connect 9V types.
Unfortunately, magnetic connectors
cannot be used for the 9V test termi-

nals because some brands of 9V bat-
teries have non-magnetic terminals.
A conventional 9V battery snap can
be used instead.

Forblind people, the knob on VR1
should be pointer-shaped (eg, DSE
P-7102) so that the degree of rotation
can be easily assessed by touch.

Andrew Partridge,

Kuranda, Qld.

J
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Inexpensive remote
watering system

This remotely controlled watering
system is both inexpensive and easy
to expand. It is designed to operate
in conjunction with a conventional
watering timer and allows remote
switching between nine zones.

The prototype is used in a bore
system, where a deep-well pump
must be started and kept running
while zones are being changed. This
isnecessary to minimise cycling and
results in maximum pump life.

A standard portable telephone is
used as the transmitter and receiver.
The system’s range is therefore lim-
ited only by the telephone specifica-
tions. The prototype uses an Audio-
line model CDL1A, set to pulse-dial
mode via a switch in the side.

Selecting zones from the tele-
phone keypad couldn’t be simpler.
For the first nine zones, each key
number (1-9) corresponds directly to
a zone number. If additional zones
were added to the basic circuit, “0”
would represents zone 10, while
further zones are “dialled-in” by
simple addition. For example, to
select station 15, you’d press “0”
and then “5”.

Looking now at the circuit, the
telephone base station is wired to
one input of a hex Schmitt-trigger
inverter (IC5a), which functions as

Contribute And Choose Your

As you can see, we

pay good money for ot
each of the “Circuit
Notebook” items pub-
lished in SILICON CHIP.
But now there are four
more reasons to send
in your circuit idea.
Each month, the
best contribution
published will en-
title the author to
choose the prize: an LCR40 LCR
meter, a DCA55 Semiconductor Com-
ponent Analyser, an ESR60 Equivalent
Series Resistance Analyser or an

nitinmed

a low-pass filter and pulse shaper
in conjunction with two 1kQ resis-
tors, a 10pF capacitor and a second
inverter (IC5c).

Glitch-free pulses are fed to the
clock inputs of two 74HC164 8-stage
shift registers (IC3 & IC4). The A &
B inputs of IC4 are permanently
pulled high, so the first pulse results
in a logic high at output OO0 (pin 3).
Each additional pulse causes the
next successive output to go high,
After eight pulses, output O7 (pin
13) goes high and this is propagated
to the second shift register (IC4) via
its A & B inputs.

The shift register outputs are
wired to a collection of 74HC86
exclusive-OR gates (JC6-IC8) in such
a way that only one of the 74HC86
outputs can be high at a time. For
example, after three clock pulses,
outputs 00-03 of IC4 are high,
which results in IC7¢’s output going
high. The exclusive-OR gates feed a
pair of ULN2001A Darlington driv-
ers (IC9 & IC10), which in turn drive
relays to switch power to the water
solenoids.

If a wrong key is pressed at the
remote end and 10 pulses arrive at
the shift register inputs, output O1
of IC3 will go high, triggering both
555 timers (IC1 & IC2) via inverter
IC5e. The 555s are configured as
monostables, so their outputs im-
mediately swing high.

afics LCR

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 SiLicon CHiP and you could be a
winner.

silicon @siliconchip.com.au or postitto
PO Box 139, Collaroy, NSW 2097.

IC2 resets the shift registers, re-
turning all outputs to their initial
(low) state. The reset signal is held
for about three seconds, which en-
sures that any number of additional
pulses (within reason) above the
maximum of nine will be ignored.

In the meantime, IC1 energises
one of the water solenoids via diode
D2 and the zone #1 driver circuit.
This solenoid is held on for about
20 seconds, giving sufficient time for
the number to be redialled after the
3-second redial “hold-off” period.
This solenoid “hold-on” period is
important as it prevents overheat-
ing of the pump motor that might
otherwise occur without continuous
water flow.

The circuit operates from +5V,
which is generated by a convention-
al bridge rectifier (BR1), filter and
regulator arrangement. 24VAC for
the water solenoids is obtained from
the water system timer transformer
and is external to this circuit.

Editor’s note: for the “sorry, wrong
number” feature to be effective, some
form of operator feedback would be
required if all of the sprinklers are
not visible. Perhaps a siren could
also be driven by IC1’s output to
alert the operator that a valid sector
number must be dialled within 20
seconds!

Francis Egan,

Kew, Vic. ($60)

You can either email your idea to
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S EXPLAINED last month, all

the components in our new Dop-
pler Radar Speed Gun are on two
PC boards. The smaller DOPPLER1
board contains the microwave head
circuitry and fits inside a small shield
box attached to the underside of the
coffee-can antenna barrel. By contrast,
the larger DOPPLER2 board carries
the counter/display unit circuitry and
fits inside a standard UB1 plastic util-
ity box.

The two units are linked by a single
cable that’s fitted with a Type A USB
plug at each end.

Although the larger DOPPLER2
board has more components on it than
the smaller board, it’s a little easier

44 SILICON CHIP

to assemble because it’s only single-
sided and the components are all of
the familiar “leaded” type. This being
the case, we're going to assemble this
board first.

Counter/display board

Fig.5 shows the assembly details
for the counter/display board. Begin
by fitting the 12 wire links. These can
all be made using tinned copper wire
or resistor lead offcuts, except for the
one located just below transistor Q3.
This link should be made from a short
length of insulated hookup wire, be-
cause it runs quite close to a lead from
the 1kQ resistor just below it.

Once all the links are in place, fit

Last month, we
unveiled our
new low-cost
microwave
Doppler Radar
Speed Gun,
designed for
measuring the
speed of cars,
bikes, boats, horses
and even human
sprinters. This
month, we show you
how to build it and
describe how it is
used.

Pt.2: By JIM ROWE

» Speed GUE

the six 1mm PC board terminal pins
which are used for the three test points
and their accompanying ground con-
nections. Follow these with the four
3-pin headers which are provided for
reprogramming the timebase divider
links LK1-LK4, just below the right-
hand centre of the board. The three
connectors along the bottom edge of
the board can then go in — ie, CON1
(the USB Type A connector), CON2
(the mini stereo headphone jack) and
CONS3 (the concentric DC input con-
nector).

Now fit the IC sockets, taking care
to orientate each one with its “notch”
end towards the left, as shown on the
overlay diagram. This will help ensure

siliconchip.com.au
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Fig.5 (right): install the parts on the counter/display board

as shown here. Above is the completed prototype, which has
since been modified to include the Hold/Run switch facility.
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DOPPLER SIGNAL
FROM HEAD UNIT

that you later fit the ICs the correct
way around.

The resistors can go in next, fol-
lowed by trimpot VR1. Be sure to fit
the correct value resistor in each loca-
tion. Table 1 shows the resistor colour
codes but we also recommend that you
check them using a digital multimeter,
as some of the colours can be difficult
to decipher.

The small ceramic, monolithic and
metallised polyester capacitors can
now all be mounted. These capaci-
tors are all non-polarised, so they can
be fitted either way around. Follow
them with the electrolytics which are
of course polarised, so take care to fit
them with the correct orientation.

siliconchip.com.au

That done, fit the 38kHz crystal (X1).
As shown on Fig.5, this mounts on its
side, with both leads bent downwards
about 2mm from the case so that they
pass through the holes in the PC board.
Solder its leads to the pads under-
neath, then fit a small U-shaped piece
oftinned copper over the crystal’s case
to secure it in position (the ends of the
wire “U-loop” are soldered to match-
ing pads on the the board).

Now for the semiconductors. Begin
with the two diodes, taking care to in-
stall them with the correct orientation.
Also, be sure to use the 1N4004 power
diode for D1 and the smaller 1IN4148
diode for D2.

Follow these with three 7-segment

PHONES

LED displays. These must all be ori-
entated with their decimal point LEDs
(which we don’t use here) at lower
right. The four transistors can then
go in — the PN100 device goes in the
Q4 position (near the bottom of the
board), while the three PN200 devices
go in the Q1-Q3 positions below the
displays.

Finally, plug the eight ICs into their
sockets, taking care to ground both
yourself and the PC board earth be-
fore handling them. This is necessary
because most of the ICs are CMOS
devices and are vulnerable to damage
from electrostatic discharge.

Your counter/display board is now
finished and can be placed aside
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TIP OF SOLDERING IRON TIP
TOOTHPICK
‘HOLD ROWN! TINY DROP OF
SOLDER
SMD CHP_ -
COMPONE

COPPER TRACK _/ \_ PC BOARD

AND PAD

HOLDING SMD CHIP IN PLACE
WHILE APPLYING A TINY SOLDER
DROP WITH SOLDERING IRON
TIP TO 'TACK' ONE END

UPPER TIP OF SOLDERING IRON TIP
CROSSOVER TWEEZER
E DOWN.) é
J,
LOWER TIP OF
CROSSOVER TWEEZER

HOLDING SOT, SOIC OR SIMILAR
SEMICONDUCTOR DEVICE IN
PLACE WHILE TACKING ONE PIN

@

SOLDER TACK NOW SOLDER TACKED LEAD
HOLDING CHIP NOW HOLDING
SOLDER~_ | IN PLACE DEVICE IN PLACE
=0 1 = @

L LT 3 < i e o)
OTHER END OF SMD CHIP NOW PIN OR PINS ON OTHER SIDE
@ SOLDERED % PAD IN @ OF DEVICE NOW SOLDERED
NORMAL WAY TO PADI(S) IN NORMAL WAY

:"; st

LN

FIRST END FINALLY
RE-SOLDERED IN
NORMAL WAY

®

PIN ON FIRST SIDE
RE-SOLDERED, OTHERS
SOLDERED IN NORMAL WAY

©

Fig.6: this diagram shows how the various SMD parts are soldered to the
PC board. Be sure to use a temperature-controlled iron fitted with a very
fine chisel-shaped bit and take care not to overheat the tiny components.

while you assemble the microwave
head board. Note that we haven’t
discussed the Hold switch (S1) at this
stage, because it mounts on the box lid
and is only connected to the display
board later.

Microwave head board

This second board is considerably
smaller than the first but is more chal-
lenging because about half of the com-
ponents on it are small surface-mount
devices. It’s also double sided but this
shouldn’t cause you any problems
because the board supplied in the kits
will have plated-through holes and
solder masking on both sides.

Only one component mounts on the
underside of the board — the Type A
USB socket. Everything else mounts on
the top of the board, because virtually
all of the underside copper is used as
an earthed ground plane and shield.

Before you begin fitting any com-
ponents to this board, examine the
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overlay diagram of Fig.8 to familiarise
yourself as to how it all goes together.
That done, begin the assembly by fit-
ting the surface-mount (SMD) parts.

To do this, you’ll need a soldering
iron with a very fine chisel-shaped
tip, which you need to keep particu-
larly clean. Ideally, it should also be
a temperature-controlled iron, so it
doesn’t get too hot and damage the tiny
components. In addition, you’ll need
a small pair of crossover tweezers to
handle the SMD parts and a wooden
toothpick to hold each part down
while you solder it in position.

You'll also find an illuminated mag-
nifier a big help — especially if it’s on
the end of a spring-loaded arm, so you
can place it in just the right position
above the PC board.

By the way, manually soldering
SMD parts in place isn’t all that dif-
ficult if you tackle them carefully
and one at a time. Fig.6 shows how to
solder both passive and active SMD

—————
AW
AT

——— = JEEIEL

BOTH LEADS CRANKED DOWN AND CUT
SHORT FOR 'SURFACE MOUNTING'

—

ONE LEAD CRANKED FOR SURFACE
MOUNTING, THE OTHER END BENT
DOWN FOR THROUGH HOLE MOUNTING

Fig.7: the leaded resistors are
soldered to the PC board as
shown here.

parts to a PC board.

You should fit the SMD parts to
the head-end board in the following
order:

(1) the 1002 0805 resistor at upper
right;

(2) the 1nF 1206 ceramic capacitor
near the top of the board, just to the
left of centre;

(3) the five 10nF 1206 ceramic capaci-
tors;

(4) oscillator transistor Q1 (this must
be orientated with its “fatter” collector
lead at upper right);

(5) mixer diode D1, orientated with its
“two-lead” side towards the antenna
microstrip line on its right;

(6) the ERA2-SM microwave amplifier
chip (IC1), orientated with its locat-
ing dot and diagonal-cut end (pin 1)
towards the bottom of the board;

(7) RFC1, the UHF choke, which is the
largest of all the SMD devices (orien-
tated with its pin 1 identification dot
at lower right).

That completes the trickiest part of
the board assembly and you should
now be ready to fit the rest of the
parts.

Begin this second phase by fitting
the USB connector, which mounts on
the underside of the board. It’s fitted in
the normal way by carefully pushing

siliconchip.com.au
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Fig.8: the microwave head board carries quite a few surface mount devices (SMDs) and these should be
mounted first, as described in the text. The USB connector mounts on the underside of the board.

all its connection leads and mount-
ing clips through the matching board
holes, then soldering them to the pads
on the top of the board.

Next, fit the leaded resistors but note
that most of these are mounted in a
slightly unorthodox way — either with
both end leads cranked down and cut
short for “surface mounting” or with
only one lead dressed this way and
the other bent down in the usual way
to pass through a board hole.

Fig.7 shows how the leads are pre-
pared and the resistor fitted to the PC
board in each case.

Start with the resistors that are fitted
with one end passing down through
the board hole. These are: (1) the 100Q
resistor which connects the emitter of
Q1 to ground; (2) the 1kQ load resistor
for mixer diode D1; and (3) the 470Q
DC return resistor between the antenna
microstrip line and ground.

In all three cases, it’s the lead at
the “earthy” end of the resistor which
passes down through the board hole.
These leads are then soldered to the
copper pads on both sides of the board.
In contrast the “cranked down” leads
at the other ends of these resistors

are soldered only to the pad on the

top layer.

The remaining “leaded” resistors

can now be installed. Three of these
have both leads cranked down as at
the top of Fig.7 — ie, the 10kQ collec-
tor load resistor for Q2, the 1.5MQ bias
resistor for Q2 and the 100Q collector
resistor for Q1.

The last leaded resistor to fit is the
10kQ bias resistor for Q1, which is fit-
ted in a different way again. As shown
in Fig.8, this resistoris fitted alongside
the 100Q collector resistor. One lead
is bent down and over before cutting

TableNiEResistorlColouiCodes;

=
[=)

Value
2.2MQ
1.5MQ
1MQ
330kQ
100kQ2
47kQ
22kQ
10kQ2
6.8k
4.7kQ
1kQ
680Q
470Q
100Q
47Q

cododoooddooooonD O

NONNRAERN2ONPPO ==

4-Band Code (1%)

red red green brown
brown green green brown
brown black green brown
orange orange yellow brown
brown black yellow brown
yellow violet orange brown
red red orange brown
brown black orange brown
blue grey red brown
yellow violet red brown
brown black red brown
blue grey brown brown
yellow violet brown brown
brown black brown brown
yellow violet black brown

5-Band Code (1%)

red red black yellow brown
brown green black yellow brown
brown black black yellow brown
orange orange black orange brown
brown black black orange brown
yellow violet black red brown
red red black red brown

brown black black red brown
blue grey black brown brown
yellow violet black brown brown
brown black black brown brown
blue grey black black brown
yellow violet black black brown
brown black black black brown
yellow violet black gold brown

siliconchip.com.au

DECEMBER 2006

47



48

—>|6|<—

it short, so that it can be soldered to
the same pad on Q1’s collector line

&

BEND DOWN

BEND DOWN

L e S BEND DOWN

BEND DOWN

as the 100Q resistor. The other end is
then bent around in a hairpin shape
and then down, so that it can be sol-
dered to the copper pad just below
the base lead for Q1, where the two
10nF SMD bypass capacitors are also
connected.

Be sure to cut this lead to length
before you solder it, as it’s not easy to
cut off the excess afterwards.

The four 10nF leaded monolithic
capacitors are next on the list. These
all use the same arrangement used
for some of the resistors — ie, omne
cranked lead and one lead bent down
for through-hole mounting.

It’s just a matter of carefully dress-
ing their leads and cutting them to
length before fitting them. The leads
that pass through the board holes are
again soldered on both top and bottom
sides of the board.

Diode D2 goes in next and this is

|=125=

~125—=]

MATERIAL: 0.3mm OR 0.25mm BRASS SHEET

Fig.9: the shield box which encloses the microwave head board
is made from a rectangular piece of 0.3mm or 0.25mm-thick
brass sheet. Cut it out as shown in this diagram and fold down

the sides to form the box.

fitted in the same way as the resistor
shown at the bottom of Fig.7. Make
sure that it’s the anode lead that passes
down through the earthing hole.
Transistor Q2, the PN100 leaded
transistor, can now be installed. This
is again fitted in an unusual way: its

500g INSTANT COFFEE CAN 'B’
{127 DIAMETER, 173 LONG)
WITH TOP INSIDE FLANGE AND

/ BOTTOM BOTH REMOVED \

500g INSTANT COFFEE CAN A’
{127 DIAMETER, 173 LONG])
WITH TOP INSIDE FLANGE REMOVED

___—— BUTEOTIOMLEFTINTACT ey

6mm DIAMETER

CLEARANCE HOLE IN CAN:
(POSITION SHIELD BOX SO
ANTENNA CUTOUT IS CENTRED

OVER THIS HOLE BEFORE SOLDERING]

je—d7.5——

PLASTIC LID FROM COFFEE CANS JOINED BY
CAN CLIPPED OVER OPEN
SOLDER FILLET ALL
END TO KEEP OUT ARQUND BUTTED RIMS
DUST & MOISTURE

NOTE THAT BOTH COFFEE CANS
ARE SHOWN CROSS SECTIONED

ALL DIMENSIONS IN MILLIMETRES FOR CLARITY

LINE UP SEAMS OF CANS /
AT THE BOTTOM
{FOR NEATNESS} [HEAD UNIT

PC BOARD IN

SOLDER FILLET ALL AROUND SHIELD BOX)

SHIELD BOX TO FORM
UNBROKEN SEAL WITH
ANTENNA CAN

Fig.10: the antenna barrel for the microwave head unit is made from two coffee cans. It’s made by first drilling a
hole for the antenna in can “A”, then soldering the two coffee cans together to form the barrel (see text).
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emitter lead passes down through a
board hole in the normal way, while
the other two leads are bent at right
angles about 4mm down from the
transistor body, so that they “sit” on
the pads on the top of the board in
surface mount fashion. After bending
them, cut these leads off about 2mm
from the bends before soldering them
to their respective pads. The emitter
lead is soldered to the pads on both
sides of the board.

The 220puF electrolytic capaci-
tor mounts on its side in the lower
lefthand corner of the board. Before
mounting, its leads need to be bent
outwards a little, then down through
90°. Its negative lead then passes
through a board hole in the usual way
(and is soldered at both top and bot-
tom), while its positive lead is bent
horizontally again and cut short for
“surface mounting” to its pad.

A U-shaped loop of tinned copper
wire is then installed over the electro’s
body, to hold it securely in position.

The two 1pF tantalum capacitors
are also installed with their bodies flat
against the PC board. In both cases,
their leads are cranked downwards,
for “surface mounting” on the pads
below. Be sure to fit them with the
correct polarity. Once they’re in place,
mix up a small amount of quick-setting
epoxy cement to hold them securely
in place — see Fig.8.

Your microwave head board is now
just about complete. All that remains
is to attach the antenna wire at top
centre. This is made from a 32mm
length of 1.3mm enamelled copper
wire, with about 4mm of enamel
insulation scraped off one end. This
“scraped end” is then soldered to the
rectangular pad at the top of the an-
tenna feed line, as close to “on-axis”
as you can make it.

Finally, check the free length of
the wire with a steel rule or vernier
calliper and if necessary, trim the far
end to bring the free length to exactly
28mm.

Functional check-out

Now that your boards have both
been wired up, it’s time to give them
a quick functional check-out. This
is easily done by connecting them
together via the USB cable, plugging
a pair of stereo headphones into the
3.5mm jack on the counter/display
board and connecting a 12V DC supply
(positive to the centre pin). The latter

siliconchip.com.au

This is the view
down the antenna
barrel. The 28mm-
long antenna wire
can be seen right
at the back and sits
exactly 47.5mm
from the rear

— see Fig.10. Make
sure the antenna
wire goes through
the middle of the
hole in the can
and doesn’t short
against the metal.

can be a 12V bench supply or a 12V
battery pack of some kind.

As soon as power is applied, the
7-segment LED displays should im-
mediately begin showing a random
count. Shortly after this, you’ll also
begin to hear hum in the headphones
and possibly some other noises.

If all is well so far, try moving your
hand back and forth near the antenna
wire on the microwave head board.
You should hear a buzzing sound
when you do this, with a pitch that
depends on your hand’s speed. It will
be higher in pitch when your hand
is moving faster and lower when it’s
moving more slowly. And if you watch

in some way.

operation of their equipment.

private area.

UselmhisineyvicelinfAYResponsiblelMannel;

Be sure to use this device in a responsible manner. In particular, DO NOT
use this device to measure the speed of vehicles on a public road.

The main reason for this is that drivers will not know what is being aimed at
them, particularly as you will not be in police uniform. That in turn could cause
alarm and could even cause some drivers to brake heavily or take evasive
action. And if there was an accident, you might be held legally responsible

Similarly, DO NOT let anyone use the Radar Speed Gun in your car when
travelling on public roads. This would not only prove distracting for the driver
but the microwave radiation from the unit could cause interference to other
spectrum users — including the radar speed units used by traffic police.

In any case, the police will probably be able to detect the radiation from
your unit and could apprehend and charge you with trying to disturb the

In short, to avoid trouble with other motorists and the “boys in blue”, use
your Radar Speed Gun only on the racetrack, drag strip or in some other

the LED displays at the same time, they
should give a higher reading for fast
hand movements too.

If your results are as we've just de-
scribed, your Radar Speed Gun boards
are probably working as they should.
However, if there seems to be some
kind of problem or you want to make
sure, you'll probably want to do some
troubleshooting. Here are the things
you can try:

(1) With your multimeter set to DC
volts, measure the voltage at the
cathode {banded) end of diode D1 on
the counter/display board. It should
be very close to +12V relative to
ground.

J
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This is the completed barrel unit
with the microwave head unit
(arrowed) attached. The insel below
shows how the microwave head PC
hoard is fitted to the shield box, aller
the box has been soldered to the
bharrel.

(2) Check the voltage at pin 14 of IC6
— it should be very close to 11.4V

(3) Measure the voltage across the
220uF electrolytic capacitor on the
microwave head board — it should
measure approximately +7.5V.

If these voltages all check out cor-
rectly, most of the circuitry is probably
working correctly.

If you have a oscilloscope, you can
check that the crystal oscillator on
the counter/display board is working
properly by looking at the waveform
on test point TP1. You should find a
slightly rounded square-wave with
a frequency of 38kHz. Alternatively,
if you have a frequency counter, it
should show the same frequency.

Now transfer your scope probe to
TP2. Here you should find a train of
fairly narrow positive-going pulses,
with a peak-to-peak amplitude of
about 11.5V and a frequency of
9.6349Hz if links LK1-LK4 are set
for km/h readout. Alternatively, this
frequency should be 15.5228Hz if
you have cut the tracks and fitted the
jumper shunts for mph readout.

These [requencies can also be
checked with a frequency counter if
you have one.
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If all is well so far, transfer your
scope probe to TP3 and again move
your hand back and forth near the
microwave antenna. You should see a
train of narrow negative-going pulses,
again about 11.5V peak-to-peak. These
pulses will only be about 300us wide
and the frequency will depend on the
speed that your hand is moving.

If your unit passes these tests, you're
ready for the next stage in the assembly
— making the head-end shield box.

Making the shield box

The kit for the Doppler Radar Speed
Gun will include a rectangular piece
of0.3mm or 0.25mm-thick brass sheet.
This is used to make the shield box
which encloses the microwave head
board — see Fig.9.

The brass sheet is first cut to a size

WhereRTo)BuyFAYKit

This project was sponsored by
Jaycar Electronics and they own
the design copyright. Kits will be
available from Jaycar stores and
dealers.

of 89 x 76mm, after which a 12.5mm x
12.5mm square cutout is made in each
corner. A 6 x 6mm square is then cut
from the centre of one of the narrow
ends, as shown. This is the clearance
hole for the antenna, when it’s all as-
sembled.

When the cutouts have all been
made and any burrs filed off, the four
sides are then bend down by 90°, cor-
responding to the dashed lines shown
in Fig.9. Make sure that the ends of
the sides meet cleanly at each corner.
This forms the basic shield box, with
the head-end board itself forming the
“top” when it’s fitted.

To finish the box off, use a high-
power soldering iron to run a small
fillet of solder down inside each cor-
ner. This will ensure that the corners
are properly sealed, for both physical
strength and shielding. The box can
then be placed aside while you make
up the radar gun’s antenna barrel.

Making the antenna barrel

To make the antenna barrel you’ll
need two clean tin cans, each measur-
ing 127mm in diameter and 173mm
long. These don’t come with the kit
but they're easy to obtain from your
local supermarket because they are
the kind used for 500g cans of low-
cost instant coffee. They’re typically

siliconchip.com.au



priced at less than $10 each and that
includes the coffee!

That means that you’ll end up with
one kilogram of instant coffee as well
as the two cans. If you transfer the cof-
fee into some jars, you’ll have plenty of
instant coffee for quite a while!

Note that the cans come complete
with a clip-on plastic lid. Be sure to
keep at least one of these lids, to use
as a dust cover over the open end of
the finished barrel.

Once the two cans are emptied,
washed and dried, you can proceed
to turn them into your antenna barrel.
Both need to have their inner top flange
removed and this is easily done using
a can opener of the type which cuts
around the inside of the rim using a
sharp wheel. The same opener is then
used to remove the bottom of one of the
cans, which subsequently becomes the
front half of the barrel - ie, can “B” in
Fig.9. Don’t remove the bottom from
the other can though (can “A”).

Next drill a 4mm hole in the side
seam of the “A” can, with its centre
as close as you can make it to a point
47.5mm up from the inside bottom of
this can. The easiest way to do this is

to first measure the distance inside the

can from bottom to top. That done,
move yourrule to the outside and mark
a point on the side seam that is down
from the top rim by the total distance
less 47.5mm. Finally, centre-punch
this point and drill the 4mm hole.

After the hole is drilled, carefully
enlarge it to 6mm diameter using a ta-
pered reamer. You should then remove
any remaining burrs using a jeweller’s
needle file or similar.

Next you should remove the lacquer
from the outside of this can around
this 6mm hole by rubbing it with steel
wool soaked in methylated spirit. You
should remove the lacquer from a
rectangular area about 30mm up and
down from the hole (along the seam)
and about 12mm on either side, giving
a cleaned area about 60 x 24mm. This
is where the shield box will later be
soldered to the can.

You can now use a heavy-duty sol-
dering iron to solder the bottom rim of
can “B” to the top rim of can “A”. This
simply involves butting them together
and running a smooth solder fillet right
around the mating joint. Note that it’s
also a good idea to line up their side
seams as well, as this gives a neater
end resull.

Once you’re happy that the two
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The counter/display unit fits inside a standard plastic case. This case will
be supplied pre-drilled and with a screened panel as part of the Jaycar kit.

cans are cleanly and securely joined
together to form the barrel, the next
step is to solder the shield box (empty
at this stage) to the side seam “under-
side” of can “A”. Be sure to align the
6 x 6mm end cutout in the shield with
the 6mm barrel hole. Again the idea
is to run a neat but strong solder fillet
around all three outer edges of the box
sides. Another solder fillet can then be
run along the edge on either side of the
6 x 6mm cutout.

Your barrel and shield box assembly
are now beready for the final and most
delicate stage — that of soldering the
head-end PC board assembly into the
shield box.

Just before you do this, make sure
that the top inside edges of the shield
box sides and outer end are clean and
free from oil or grease. If you wish, you
can tin around these edges but don’t
leave more than a very thin layer of
solder, otherwise you won’t be able
to slip the PC board into the box for
final soldering.

Now take the head-end PC board
assembly and turn it over so that the
component side is underneath and
with the antenna wire at the top. That

done, angle the board downwards and
pass the antenna wire through the
6mm hole and into the barrel, until
the top end of the board meets the
end of the shield box. Once it’s there,
lower the complete board assembly
into the shield box, so that its copper
groundplane is just below the box lip.
It should now stay in this position
while you attach it securely inside the
box by running a small fillet of solder
around the edges.

Here’s a useful tip: you’ll find this
job a lot easier if you position straight
lengths of 0.5mm-diameter tinned
copper wire inside each edge before
you begin soldering. This wire “en-
courages” the solder to bond across
between the PC board copper and the
brass inner sides of the box,

It won’t be easy to cover the top of
the antenna wire hole in the barrel us-
ing solder alone. The answer to this is
to place a small piece of copper shim
over theremaining hole, bent by about
80° in the centre so it forms a patch
to seal the hole (it overlaps both the
can metal and the PC board’s ground
plane copper). Solder the edges of this
copper patch to both the barrel and the
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Watch Out For Spurlous Readings

Because the Doppler audio signals produced in the Radar Gun’s micro-
wave head are quite low in level, they need a great deal of amplification
(between 2000 and 22,000 times) in the counter/display unit to bring them
up to a level which can be converted into pulses for reliable counting. This
large amount of amplification makes the Radar Speed Gun susceptible to
interference from electrical noise and AC hum, which tend to cause spurious
readings when it is not aimed at a moving object.

For example, if the amplifier picks up 50Hz hum, this will give a spuri-
ous reading of 11km/h. Similarly, 100Hz hum will give a spurious reading
of 22km/h, while impulse noise from electric motors, etc, will give different
spurious readings.

You'll also find that if you aim the Radar Speed Gun at fluorescent lamps,
this too will give spurious readings — but for another reason. The discharge
plasma in fluorescent tubes puises on and off at double the mains frequency
—ie, at 100Hz in the case of tubes running from 240V 50Hz. Because some
of the Radar Speed Gun’s microwave energy is reflected back from the
plasma in bursts modulated at this rate, the unit's mixer produces a “false”
Doppler frequency of 100Hz. As a result, you'll not only hear a loud 100Hz
hum in the headphones but also get a spurious speed reading of 22km/h.

In practice, these spurious signals are not really a problem, since they
are swamped by the much stronger return signals received when you aim
the unit at a real moving target. Just don't be alarmed if your unit displays
11km/h or 22km/h (or some other figure) while indoors or near a source of

electrical interference — that's perfectly normal.

PC board, to complete the shielding
around the antenna.

This will ensure that all of the micro-
wave energy passes into the antenna,
to be radiated from the barrel.

The antenna barrel assembly should
now be complete, although you might
want to give it a coat of paint to hide
its coffee can heritage. If you decide
to do this, carefully place some lay-
ers of masking tape (or gaffer tape) all
around the USB socket on the back
of the shield box, to stop paint from
entering the socket. You can then ap-
ply the paint to the outside of both the
barrel and the shield box, using either
a spray can or brush.

Our prototype unit was sprayed us-
ing black automotive lacquer.

Final assembly

Allthat remains now is to mount the
counter/display board assembly into
its box. The board mounts inside the
lid on four M3 x 25mm tapped metal
spacers and is secured using M3 x
6mm countersink head screws at the
lid ends and roundhead M3 x 6mm
screws at the board ends.

Before attaching the board, you need
to fit the small rectangle of red perspex
supplied with the kit into the cutout in
the 1id, to form the viewing window.
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It should be a fairly tight fit and you
can secure it by using a drop or two of
super glue or contact adhesive behind
the edges.

You also need to fit the Hold/Run
switch S1 into its rectangular cutout in
the centre of the front panel. It pushes
through from the front —but make sure
that you orientate it so that the ‘1’ on its
rocker actuator is towards the left.

That done, turn the panel over and
attach a short length of tinned copper
wire to each of the connection lugs on
the back of the switch. Attach them
securely, by looping the end of each
wire through the hole in its lug and
then compressing the loop with your
pliers, before soldering. This will en-
sure that the joints don’t come apart
when the wires are soldered to the PC
board pads.

The board can now be lowered
into position on the spacers, with the
switch wires passing through their
respective holes in the centre. Secure
itusing the roundhead M3 x 6mm ma-
chine screws, then solder the switch
wires and fit the lid in position.

That’s it — your Radar Speed Gun is
now ready for its final check-out.

Final check-out
The Doppler Radar Speed Gun is

simple to use. All you need to do is
connect the two parts of the system to-
gether using the USB cable, connect a
12V battery pack (or some other source
of 12V DC) and plug in a pair of stereo
headphones (if you have them).

Within about 20 seconds of power
being applied, you'll begin hearing
sounds in the headphones, indicat-
ing that the Doppler signal process-
ing circuitry has sprung into life and
stabilised. After that, it's simply a
matter of pointing the antenna barrel
at a suitable moving target and holding
it steady for a few seconds so the fre-
quency counter’s readout can stabilise
with the speed reading.

You’ll find that the sound in the
headphones helpsalot in directing the
beam at the vehicle and holding it in
the right position. You’ll soon get used
to identifying the “whooshing” sound
produced by the Doppler signals.

Once the speed of the vehicle is
being displayed on the counter, you
can operate the Hold switch to freeze
the reading.

Remember that for the highest read-
ing accuracy, the axis of the Radar
Speed Gun’s barrel should be aligned
as closely as possible with the path
of the moving target. Of course, this
won’t always be possible because you
can’t stand directly in the vehicle’s
path! However, if the vehicle is on a
racetrack, you might be able to position
yourself at the end of the straight, so
that you can aim directly at the vehi-
cles coming towards you.

If you can’t do this and have to
make your measurements at an angle
of 25° or 30° to the vehicle’s path,
you can still work out its speed fairly
accurately simply by dividing the
readings by a correction factor. This
correction factor is simply the cosine
of the measuring angle.

For example, if you're making
measurements at an angle of 25°, the
correction factor will be cos(25) =
0.906. So if you get a speed reading
of 110km/h, the vehicle’s true speed
will be (110/0.906), or very close to
121km/h. Get the idea?

Another thing that can effect the
accuracy is movement of the micro-
wave head itself. For the most accurate
readings, the antenna barrel should be
held as steady as possible. If you find
this too difficult, you may want to fit
the antenna barrel with a U-shaped
metal bracket, so it can be mounted
on a photographic tripod. ¢
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SERVICEMAN'S LOG

The 50-year-old AWA TV set

Imagine watching a TV set that’s now 50
years old — one that was made long before
the introduction of colour TV in Australia!
Of course, this particular set has had a few
repairs during those 50 years.

Stephen Appleby was only one
week old when his parents bought
their 1956 AWA 205C (W series) Ra-
diola “Deep Image” lowboy television
set. It cost 210 guineas (1 guinea = one
pound and one shilling, or £1/1/0),
which was an awful lot of money back
then (especially for a milkman]}.

His mother desperately wanted to
watch the Melbourne Olympics which
were due to start in November that
year. What they didn’t realise until
it was too late was that there was a
3-month waiting list for the set and
there were only 13 days left until the
Games started!

Fortunately, one of his father’s cus-
tomers was an Amalgamated Wireless
(Australia) Ltd company executive and
so0 he left a note for him on his rounds,
hoping he would be able to pull a
few strings. The note was headed “Dr
Appleby” (“Dr” in those days meant
“debted to”) and apparently that did
the trick as the set was delivered from

Items Covered This Month

® AWA 205C Deep Image TV
® Teac CT-M4801 TV set

® LG CT-29K30E TV set (MC-
8CB chassis)

® Panasonic NV-FJ 700A VCR
® Panasonic NV-FJ600A VCR

® Eurovox Maestro Series 2000
Model 92080354 CD stacker

® Teac CTWB8250S widescreen
CRTTV

® Sony KP-EF41 (RG-2 chassis)
rear projection CRT TV
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Rydalmere a few days later. It was
installed by two men {the 21-inch set
weighed a ton) and they also installed
a flying bedstead antenna which was
connected using 300Q ribbon cable.

Well, Mrs Appleby was thrilled. In
those days, only TCN9 was transmit-
ting and the 16mm film was flown up
from Melbourne to Sydney and then
put on a telecine machine to convert
it into an electronic signal for trans-
mitting.

The AWA Deep Image set was
considered to be the “Rolls Royce”
model of its time. It boasted 24 valves
(including four for video IF and two
for sound IF), a 10-channel VHF fringe-
area rotary tuner and two 9 x 6-inch
elliptical electrodynamic speakers for
“fidelity tone sound”.

Actually,the sound system was bet-
ter than that in reality. Unbelievably,
each speaker was fitted in a bass reflex
box inside the cabinet, along with a
tweeter and crossover network.

The whole set had a limited guar-
antee to be “free from manufacturing
defect and faulty material for a period
of 90 days”. And the picture tube was
guaranteed for an extra 90 days.

This particular set was used daily
for long hours and Stephen eventu-
ally inherited the set in 1982 when
his parents acquired a new one. It was
moved out to his farm in the country
and he has watched it for 2-6 hours
almost every day since then, right up
to the present day.

Yes, it’s still going some 50 years
later. Unbelievable!

Of course, the set breaks down regu-
larly, the main problem being “worn-
out” valves, especially the power
output types. Obtaining the valves was

THEY ALSO INSTALLED

B FLYING BEDSTEAD
ANTENNA WHICH WAS
CONNECTED USING
2005t RBBON CABLE

74 7//////

always a problem and they were also
costly, so Stephen was always on the
lookout for them.

One time he thought he was onto
a good thing when he was able to
purchase eight boxed 6DQ6s from
a retired technician at a good price.
However, it was quite some time before
he needed to use them and when he
did, he discovered that all the valves
inside the new boxes were secondhand
and faulty.

By 2000, the set was really showing
its age (44 years) and Stephen decided
it was long overdue for a full overhaul.
As aresult, all the old Ducon wax pa-
per capacitors and electrolytics which
hadn’t been replaced were changed
(some 150 components, all told). He
also replaced most of the old 10%
carbon resistors for 2W metal film
high-stability types. The tuner was
also stripped down and cleaned.

This improved the old girl enor-
mously however the picture was be-
ginning to get a bit dim too. But where
was Stephen going to get a new AWV
21CVP4P CRT? Thomas Tubes, whore-
gunned them, eventually tracked one
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down for him in the basement of one
of their resellers in the country.

The tube was a newer type 21CBP4A
Silverama which had a straight gun as
opposed to the older Ion trap bent gun
types. This particular tube had been
re-manufactured by Thomas Tubes
in 1971 and was sold for $50 plus an
entertainment tax of 15%. Thomas
re-tested the tube before selling it to
Stephen and he installed it himself
later that same year.

The set is still used daily and almost
rightabout now is its 50th anniversary.
Apart from being monochrome, it can’t
tune channel 0 (the tuner is a 10-posi-
tion type only) and no-one has tried
using a VCR with it. However, one can
imagine there would be a problem with
the horizontal time constant causing
line tearing,

The advent of colour TV over 30
years ago doesn’t concern Stephen
who is quite content with old faith-
ful. After all, as he points out, while
the technical quality improves, the
programs only get worse!

Different sets, same symptoms

Two CRT TVs came in with about
the same symptoms. One was a Teac
CT-M4801 and the other an LG CT-
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210 GUNEAS ~WHICH WAS AN
AWFUL LOT OF MONEY BACK THEN
(ESPECIALLY FOR A MILKMAN)

29K30E (MC8CB chassis).

Though quite dissimilar sets, they
both had a bright white raster with
retrace lines, almost certainly due to
low voltage on all three cathodes of
the CRT.

The fault in the Teac was simple
to find and was due to C420, a 10uF
250V electrolytic capacitor, going open
circuit and leaking fluid. Replacing it
restored the picture,

The LG on the other hand was a “fish
of a different kettle”. It has no less
than three electros on the 200V rail
— €408, G905 & C906. I replaced the
first one even though they all looked
OK and I could measure 200V all the
way to pin 6 (video output) of IC901
(TDA6108JF). This made no difference
so I then replaced the IC. This fixed
the white raster and retrace lines but
I then found that the set was not re-
sponding to the remote control or the
front-panel control buttons — all T got
was a blank screen with a green OSD
channel number in the top lefthand
corner,

I don’t quite know when or where
I learned about it but whenever you
replace a damaged TDA6108]JF, you
should also check the “Black Current”
TK line on pin 5 back to the jungle

IC (IC512, TDA8844). There isa 7.5V
zener diode (ZD904) on this line that
often fails and in this case it had be-
come leaky and was upsetting the SCL
line, causing the set to lose control.

Sometimes the jungle IC itself can
also be destroyed. Fortunately, in this
case, it was just the zener and replacing
it fixed the remaining problem.

Cheap as chips

Despite new HiFi VCRs being as
cheap as chips, I still get a variety in
for repair on a regular basis.

Recently, I had two 2002 Panason-
ics, an NV-FJ600A and a 700A, come
in with the same faults. They both
wouldn’t play tapes and gave FO6 er-
ror messages on their displays.

These VCRs both use the “Z” mecha-
nism deck (just before they changed
to the R4 series) and FOG6 is a loading
error (stop during cassette in/eject
operation).

Once inside a VCR, you have to
first override the end optical sensors
(otherwise the ambient lighting won’t
let you play tapes). And in one unit,
you could see the loading motor try to
load the tape around the drum but stop
before it was fully in location.

The reason for this was that a
number of plastic teeth in the take-up
loading arm (VXL2670) were broken
where it meshes with the metal loading
rack. Replacing this fixed the problem
but didn’t explain how it happened.

I checked the Mode Select switch
56002 but could find nothing wrong,
so for good measure I also replaced
the Main Lever (VML3166) which
connects the main cam gear to the
loading rack.

In the other machine, the loading
motor refused to turn at all and it now
gave an FO4 error (stop during unload-
ing). This was because there was no
5V out of Q1002, because fuse IR004
(UNHO000300A) was open circuit (this
is a 300mA fuse which is in the shape
of a transistor),

When the sets were fully reassem-
bled, I soaked tested them but found
nothing else wrong. Hopefully, I've
found all the faults.

Just ask nicely

I don’t normally do car stereos as
it is really a specialist job, requiring
a jig and a large number of service
manuals. However, I was asked very
nicely whether I wouldn’t mind reas-
sembling a 10-CD stacker (only) for a
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VX Calais. There was a loose round piece that looked
like a CD centre platter and the owner was certain a man
of my charm, wit, good looks and experience could fix
it! Well, flattery will get you everywhere.

When I had removed the covers and all the loose CDs
left in the machine, I could immediately see that this
wasn’t going to be straightforward. What’s more, if the
loose part was what I thought it might be, how would
I be able to refit and align the height accurately for the
laser to focus?

First, I had to order the correct service manual
(1030) from Eurovox for the Maestro Series 2000 Model
92080354, When it arrived a few days later, I could see
the problems mounting up. I then ordered a new M902
spindle motor assembly which was expensive — but not
as expensive as the entire optical pickup assembly.

Removing it meant taking out the MD board first, fol-
lowed by the servo board, until I got to the optical pickup
assembly. This then had to be disassembled and all the
mechanical parts transferred to the new spindle motor
frame. It’s not a job for the fainthearted.

Nevertheless, I managed to reassemble the whole
thing in a few hours without losing any screws or hav-
ing any parts leftover, The only snag was that I had to
return the stacker to the client untested, as I had no
means to test it.

I haven’t heard anything back from him, so it’s a case
of so far, so good!

Frustrating Teacs

The frustrating thing about Teacs of the VESTEL vari-
ety is identifying the correct circuit for the model you are
working on. Even when you think you have the correct
manual, there are often lots of changes in the production
chassis and it is hard to know if it is the right one.

I had a Teac CTW8250S widescreen CRT TV come in
and a label on the back indicated it had an 11AK19PRO
chassis. By contrast, the labelling on the chassis indicates
it is an 11AK19P4, while the service manual lists it as
an 11AK19P3! So which one is correct?

The problem with the set was that it was dead and
it turned out to be the line output transistor (Q605,
BU2508D) and a few dry joints. However, these faults
masked another problem which appeared when the
picture was restored. There was now excessive width
and pincushion distortion.

Initially, I thought I'd cracked it when Q603 (BUK444)
was found to be short circuit and R629 (2.7Q) open cir-
cuit. However, replacing these made no difference.

Next, I started checking and changing all the tuning
capacitors in the line output stage, as well as checking
the inductance of the coils. All were OK. I then tried go-
ing into the Service Menu by pressing the Blue INSTALL
button on the remote, followed by 4, 7, 2 & 5. That done,
I tried adjusting the width and east-west controls for dif-
ferent aspect ratios but again it made no difference.

By now, there were only a few more components left
to check in the east-west correction circuit. In fact, many
of the parts shown on the circuit aren’t even fitted!

There is the EEPROM where the data is memorised, the
microprocessor and the jungle IC (IC401, TDA8844). The
voltage on pin 45 of IC401 was 3.5V and when this was
shorted to ground, it caused the width to come right in,
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implying I was on the right track.

I changed the EPROM (IC502) first,
as it was the smallest and easiest. The
microprocessor (IC901) was also easy
as it was in a socket and I fitted one
from a scrapped chassis. It was the
jungle IC that was the most difficult as
it was a 52-pin high-density IC fitted
under a number of metal screening
cans.

However, all this effort proved use-
less. The geometry stubbornly remain-
ed the same.

It was a clever friend of mine who
worked out the cause and the solution.
The east-west FET (Q603, BUK444)
has different specifications according
to different manufacturers and I had
paid no attention to the manufacturer
of the one I had fitted. This FET is DC
biased by R606, which in my set was
only 15kQ. However, in other sets, this
resistor can vary up to 82kQ.

In this case, adding an extra 33kQ in
series with the existing 15kQ resistor
{making 48kQ) biased the FET into its
operating range, in turn allowing the
menu to make the appropriate adjust-
ments. And that fixed the problem.

I must admit that I have often heard
of transistors sometimes requiring
circuit changes to allow for their gain
but this is the first time I have had
to do this for a FET, especially as
the replacement had the same type
number on it.

Customer abuse

More and more LCD displays are
coming in, usually for customer re-
lated problems.
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Recently, I had a 2004 Super Multi-
functional TFT Colour LCD TV come
in dead. This had an external 12V 13W
regulated power supply but the client
had tried to run the set directly from
a car cigarette lighter socket which,
as everyone knows, is nominally
13.6V but can vary up to 16V. What
he should have used was a regulated
DC-DC supply adapter (ie, one with a
12V IC regulator).

Anyway, we both agreed it had
probably blown a fuse. Unfortunately,
no-one knew who the agent was for
“Super”, let alone whether there was
any circuit for a Type SP-13A.

I removed the covers after I even-
tually found two concealed screws
(one under the serial number label
and the other in a deep hole at the
base) and searched and searched for
a fuse. I could find the 12V coming
into the unit in one or two places but
nowhere else.

Eventually, after a lot of searching,
I found a glass tube with wires com-
ing out at each end - rather like a
lilliput/miniature festoon style globe.
This was open circuit but the major
clue was the “FS1” marked on the
PC board next to it (yep — mind like a
steel-trap). I took a punt and soldered
a strand of wire (from a multi-strand
cable) across it and that did the trick,
the set now coming on.

Everything was working OK except
that the red Standby LED wouldn’t
always come on, although the green
LED was OK. However, it was beyond
my means to economically find out
why this was happening.

At least the set was otherwise
performing OK and so we let it go at
that.

Sony rear-projection set

The 1998-2000 Sony KP-EF41 (RG-2
chassis) rear-projection CRT TV has
been a reliable and popular model. It
was a further development of the RG-
1 chassis fitted in the KP-E41 series
and had an interesting one button
automatic convergence system.

Now eight years old, we are begin-
ning to see a few of these sets which,
like all rear projection units, can be
difficult to fix. And from bitter experi-
ence, I will only repair them back at the
workshop where I can raise the whole

set to waist height. Gone are the days
where I'will crawl around on the floor,
peering into dark holes.

If these sets reside near beach-side
suburbs, the insulation of the HV block
often fails and arcs. The HV block
is basically a 3-way splitter for the
34.5kV EHT to the CRTs, as opposed to
the flyback transformer (1504) which
can also fail as a result.

Recently, I had one of these sets in
(KP-EF41SN3) and you could hear and
see the arcing from one of the EHT
cable sockets which had developed a
crack. Unfortunately, by the time we
had diagnosed the fault and unplugged
the HV block, more damage had been
inflicted and the set was now com-
pletely dead.

It didn’t take long to discover that
the line output transistor (Q502,
25D2539) had gone short circuit and
linitially thought that that, along with
the cracked socket, would be the end
of my troubles. Unfortunately, [ wasn’t
so lucky because after replacing them,
the set was still completely dead.

My next step was to take a look at
the pewer board (G). First, I removed
and checked C6030 (0.039mF, 1kV) as
it sometimes causes strife. This one -
was OK so Ilinked CN6007 to CN6006
and pins 1 & 3 of CN6008 to feed the
standby 7V rail to the Power-on con-
trol. In addition, I hung a 100W globe
between the +135V rail (on CN6011-1)
and ground.

That done, I found the power supply
was working perfectly OK, with cor-
rect voltages on all rails. T then refitted
the power supply into the set and this
time shorted pin 4 of CN6008 (or the
link on the board next to CN807) to
ground, which is the Protection Line.
This let the set start up but I was re-
luctant to leave it on for any length of
time as protection circuils are there
for a good reason.

The protection line meanders across
the entire set, so I started disconnect-
ing it to various circuit sections in
an effort to narrow down the fault. I
soon found that unplugging CN506
to the D board would allow the set to
come O11.

Once again, I was blessed by having
a scrapped set on hand from which I
could swap modules. This really can
save a lot of time with a problem like
this. Anyway, I swapped both the D
and AG boards and all the plugs one
by one until I realised that the protect
circuit wasn’t being switched on by
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them. Instead, replacing the E board cleared the fault, so
the service fault lay there.

This was getting confusing and it was time to carefully
analyse all the functions performed by CN506, which is
a 10-pin connector. Three of the pins are ground and two
are +15V which all measured OK. That left the PROT, ABL
(Automatic Brightness Limiter), HD (horizontal Drive),
PIN (Pincushion Correction) and HP (Horizontal Pulse)
pins. I figured that a signal from the E board was turning
the microprocessor protect mode on.

However, before getting involved in any fancy convo-
luted theories, I managed to drag myself back to basic
principles — when in doubt, measure the B+, or in this
case, all the supply rails on the E horizontal deflection
board. This I did, and I initially thought that they were
all OK. Then I remembered that this was a KP-EF41SN3
model and its E board is different from that in the SN2
and SN1 models as described in the service manual I was
working from.

In the SN3 model, the +13V rails are derived via IC
regulators IC807 and 1C814 from the *15V rail — not from
the flyback transformer. And when I measured the output
of IC814 (NJM78L12A), there was nothing. Fitting a new
one gave only a low output and the device was getting
hot and that meant there had to be a problem on this rail,
even though it didn’t measure short circuit.

After a lot of painstaking circuit tracing, I found that
Q805 (25C3311A) had overheated (it had a burnt appear-
ance) and had gone short circuit. This transistor functions
as a buffer stage in the ABL vertical blocking line to the
shading control (IC803). Replacing this restored the +13V
rail but just why this particular fault triggered the protec-
tion line is a mystery.

For good measure, I also fitted a new HV block and at
last got a picture. However, I still wasn’t out of the woods
because the convergence was way out, especially along
the bottom, and I was unable to adjust it.

Replacing both the convergence ICs (IC809 and 1C810,
STK392-150) improved the situation a lot but there were
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red CRT horizontal deflection circuits eventually allowed
me to get the static convergence and auto convergence
to work properly. However, I had to connect them in the
opposite way to that shown in the circuit.

The final touches to the dynamic red-green convergence
had to be made in the service mode (GH SIZE, LIN and RH

SIZE), with the data saved and written onto the EEPROM
afterwards. I'm sure that you will now understand why I
insist that these units be repaired in my workshop!  g¢

still problems, especially at the bottom of the picture.
Replacing IC803 (CA0007) finally fixed that problem.
Sorting out plugs CN503 and GN504 to the green and
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A CPR Trainer

During mid-2006, Australian emergency health care providers
and first aid bodies largely fell into line with the Australian
Resuscitation Council guidelines for the delivery method and
timing of cardio-pulmonary resuscitation - or CPR. Here’s a low-
cost trainer which provides audible beats to get the timing right.
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or many years, CPR in Australia
Fhas been taught differently by

different organisations. Apart
from the obvious drawbacks of two
differently-trained first-aiders trying
to work together to resuscitate a pa-
tient, every organisation maintained
their method was better than their
“competitors”.

Now that’s all changed, with Aus-
tralian first aid organisations — Surf
Lifesaving, Red Cross, Royal Lifesav-
ing, St Johns and so on — agreeing with
the International Liaison Committee
on Resuscitation Guidelines, with the
training/accreditation/certification
changing so that no matter who taught
you, you would work the same as
anyone else.

It has also been very much sim-
plified, in the hope that many more
people will learn CPR and be able to
deliver it in an emergency.

A staggering fact is that, even today,
less than 10% of sudden cardiac ar-
rest victims (ie, heart attack) who are
unconscious and not breathing are
given CPR — in other words, 90%+
are not given any lifesaving treatment
— because no-one knew what to do!

While it is true that some, perhaps
many, of those victims would not
have survived anyway, isn't it better
to know that you have at least tried to
assist instead of helplessly stand-
ing by? =

A wise old first-aid
instructor once
told me that

siliconchip.com.au

badly-done CPR was infinitely better
than perfect watching.

The changes to CPR

By far the biggest change was in the
number of chest compressions per
minute —now roughly double at up to
100 — and the much lower importance
on providing as much air (oxygen) to
the patient with breathing.

The reasons for this change were
twofold but intertwined: it was found
that patients simply didn’t need the
amount of oxygen being delivered by
the old “five full breaths” — and this
took valuable time when compres-
sions should be being delivered.

The more important aim was to keep
blood pressure up —this was achieved
by faster compressions and less “stop-
pages” to deliver breaths. The odds
are very high that the blood already
has enough oxygen in it to sustain life
— the first aider’s job is to make sure
that blood keeps flowing!

Another interesting change is the
virtual elimination of searching for
a pulse in the patient. In trials in
the USA, in the adrenaline-charged
atmosphere of delivering CPR to an ap-
parently-lifeless patient, it was found
that in more than half the tests, the
first-aiders either found a pulse that

wasn’t there (so didn’t deliver CPR
when it was needed) or didn't find
a pulse that was there, so delivered
CPR in error. Again, even looking for
a pulse was seen as wasting valuable
time.

(Just about everyone can find their
own pulse, especially when shown
where. Most can find it on a friend
fairly quickly. But translate that to
— literally — a life and death situation,
and it becomes a LOT harder).

So now it is assumed there is no
pulse and CPR is commenced im-
mediately. It has been found, again in
US trials, that the old belief that per-
forming CPR on a beating heart would
likely do damage is not true — there is
much less likelihood of damage than
there is of death without CPR!

The new ratio

The old ratio of compressions to
breaths was 5:1. The new ratio is 30:2.
There is now no difference between
adult and child, or between one-per-
son CPR and two-person CPR, as there
used to be,

As we said, it’s simpler!

Furthermore, we no longer spend
significant time identifying the “cor-
rect” spot for compressions (it used
to be called “walking the ribs”) — it’s
now a quick judgement and then
straight in! Near enough really is good
enough.

Our trainer
The trainer presented

The SiLicoN CHIP
HeartBeat CPR
Trainer is small
enough to fit in the
palm of your hand
but delivers the timing
necessary for correct CPR.
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Fig.1: the circuit is based on - or more correctly is almost entirely! -
PIC16F628A microcontroller. Using this particular PIC means that we can
do just about everything we want to with one chip!
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here is aimed at those learning CPR,
so they will develop the rhythms and
timing and perish the thought, if ever
they are required to deliver “real” CPR,
it will come naturally.

It will also prove valuable in re-
accreditation or proficiency checks
and can be used for the real thing to
provide a reality check.

“warble” tone. This is to tell the CPR
operators to switch positions.

If you have ever had to do CPR “for
real”, you will know how incredibly
tiring it is.

Atleast part of that is psychological,
with your brain telling you that you
may have the life of a person in your

hands—but it is also very demanding,
physically.

The human chest was never de-
signed to be compressed by 50mm
— but that’s what you have to do 100
times per minute (don't try this on
yourself or a friend!).

Aswell as being as incredibly tiring
(and even painful) on the back, shoul-
ders, arms and wrists, CPR is very
demanding on the knees, particularly
on a hard surface.

There is very good evidence (those
trials again!) to suggest that even the
best CPRers start to lose effectiveness
and efficiency after just one minute
(even if they don’t feel all that tired).

We double that and allow two min-
utes. Then the trainer says “time’s up!”
by giving a “warbling” tones, meaning
that the person delivering compres-
sions should swap with the much-
less-physically-demanding breath
-giver (EAR operator).

The warble tone lasts about 1.5
seconds to allow the operators time
to swap.

The timing beeps continue ad infini-
tum, because CPR must be maintained
until (a) the person recovers and
shows “signs of life”; (b) higher-level
help arrives (doctors, ambulance para-
medics, etc); or (c) those doing the CPR
are physically unable to continue due
to complete exhaustion and no further
assistance is available. (There are
recorded cases of victims recovering
after more than an hour of CPR).

As we mentioned before,
the timing for CPRis now 100
compressions per minute (not
far off two per second), with
a ratio of 30:2 — thirty com-
pressions to two breaths. The
breaths of course take longer

o “put in” than compres-
sions, so up to two seconds
is allowed per breath.

Therefore, our trainer gives
30 short beeps in a period of
about 18 seconds, followed
by two long beeps of about
two seconds each with about
one second between, with
the cycle then repeating ad
infinitum.
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Change operators

There is one more prompt
our trainer gives. Every six
compression/breath cycles,
(about two minutes) it gives a

Fig.2 (left): follow this diagram and
the same-size photo above to
assemble the HeartBeat CPR Trainer.
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These three shots give a good idea how the PC board is mounted to the front
panel, then assembled into the case along with the 9V battery. Note that the
switch must be mounted through the front panel before soldering to the PC board.

The circuit

We use a PIC16F628A microcon-
troller to generate the timing pulses
and drive the piezo tweeter supplying
the beeps, so the circuitry is very sim-
ple. The micro also drives three LEDs
which flash in time with the beeps.

The first (green) LED mimics the
beeps giving the timing for compres-
sions. The second (yellow) LED lights
when the breath beeps sound. The
third (red) LED lights at the same time
as the warble tone (again by the micro)

siliconchip.com.au

to indicate operator changeover.

A single switch starts and stops the
timing sequence. If you turn the switch
off, the beeps (and LEDs) start again
from zero. There is no external oscil-
lator — clock pulses are generated by
the PIC itself and the software driving
it sets up the correct timing.

The only other components in the
circuit are associated with the power
supply. Power is derived from a 9V
battery, with diode D1 preventing
reverse-polarity connection.

Parts List -

HeartBeat CPR Trainer

1 PC board, 46 x 53mm, code
04112061

1 small translucent blue ABS
case, approx. 82 x 51 x 30mm
(Jaycar HB 6004, Altronics
HO175

1 piezo transducer, 30mm dia-
meter (Jaycar AB3440)

1 9V battery snap (Jaycar
PH9230, Altronics P0455)

1 9V battery (alkaline preferred)

1 SPST switch, PC-mounting
(Jaycar SK0975)

1 18-pin DIL IC socket

4 15mm M3-tapped spacers

4 5mm untapped spacers

4 5mm M3 csk head screws

4 10mm M3 panhead screws

1 PIC16F628A microcontroller IC,
programmed with CPRTRAIN.HEX

1 78L05 low-power 5V regulator

1 1N4004 diode

1 green LED, 3mm (LED1)

1 yellow LED, 3mm (LED2)

1 red LED, 3mm (LED3)

1 470pF 16V electrolytic capacitor

1 100nF MKT capacitor

1 100kQ 0.25W resistor, 5%

1 330Q2 0.25W resistor, 5%

The 470pF electrolytic capacitor
decouples the supply which is then
regulated to 5V by the 78L05. The
100nF capacitor following prevents
unwanted oscillation in the 78L05.

Two test points are provided: TP1
connects directly to the PIC’s CLK
OUT (pin 15) should you wish to
verify the oscillating frequency.

TP2 connects to port pin RB4 which
isideal for measuring the length of the
various pulses.

A convenient earth point is pro-
vided close to both test points.

Programming the PIC

For those building from scratch,
the PIC will need to be programmed.
If you have the facilities to do this
yourself, the code (a hex file) can be
downloaded from www.siliconchip.
com.ail.

Incidentally, we strongly recom-
mend that the PIC be inserted into a
socket, rather than soldered direct to
the PC board, to allow for both trouble-
shootingnow and, if needed, any later
firmware changes. Make sure when

DECEMBER 2006 69



you solder the socket in that it agrees
with the polarity on the component
overlay (notch towards the green LED)
—and then when you put the PIC in it
too matches that polarity

Construction

There’s certainly not much to build-
ing the HeartBeat — we’d estimate the
average hobbyist should finish it in
20 minutes!

Start by checking your PC board for
any defects (shorted or broken tracks
especially) and ifall is well, insertand
solder the IC socket (note the notched
end and which way it goes as shown
on the component overlay).

The five PC stakes follow, then
two resistors, two non-polarised ca-
pacitors, the diode (get it around the
right way!) and then the electrolytic
capacitor and the regulator (ditto and
ditto).

We haven’t printed a resistor col-
our code or capacitor code list as we
normally do — there are only two re-
sistors and one capacitor. If you have
a resistor in your hand with basically
browns and blacks, it’s the 100k€; if
it has a couple of orange bands, it’s
the 330Q. If in any doubt, check the
values with your digital multimeter
before soldering them in.

Don’t throw away all the component
pigtails — you're going toneed a couple
of them shortly.

At this stage you can solder on the
wires connecting to the piezo trans-
ducer — leave say 30-50mm of leads
on it. The piezo transducer can be
connected either way around (despite
its having red and black wires!) as we
are using it here in virtual “push-pull”
mode.

Incidentally, the type of piezo trans-
ducer is important. There are many
piezo “sirens” available but these are
not suitable as they have inbuilt elec-
tronics to drive them. We use the PIC
to drive ours so combining both types
of drive will definitely not work!

Now solder on the battery snap
leads, (this time watch the polarity).
We'd be inclined to leave all of the
length of wire on the battery snap; they
can squish up between the PC board
and the case lid if necessary.

You will note we have not yet in-
serted the IC in its socket nor soldered
in the switch or LEDs. The reason for
the first should be obvious; the LEDs
and switch not quite so.

The LEDs have to be soldered at
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Fig.3 (above) and fig.4 (right): front
panel artwork and front panel (lid)

drilling detail, respectively. Fig 5, the PC
beard artwork, is alongside on the next page.

the right height so that they will poke
through their respective holes in the
case lid; the switch has to first be in-
serted through the case lid and then
soldered to the PC board.

In fact, the switch is soldered to a
couple of short lengths of wire (eg,
resistor pigtails!) which themselves
poke through the PC board and are
soldered in the normal way to their
respective pads.

Back to the LEDs: they solder in
place so there is exactly 20mm of lead
length between their undersides and
the top of the PC board.

It doesn’t really matter if you get the
colour order mixed up (after all the
label shows what they represent) but
it will certainly matter if you get their
leads around the wrong way.

Apart from the switch, the only
component left to go on the board is
the PICIC, which can now go in. Push
it into its socket so the notches on the
ends align; make sure as you do that
none of the legs are bent under the IC
or outside it.

Drilling the case

The only holes you have to make
are in the case lid — these are shown
in Fig.4 — and the only tricky one of
these is the cutout for the switch.

Il’s a slot 19mm long x 6.5mm wide
and is best made by drilling a line of
small holes inside the rectangle and
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finishing it off with a very fine file.
Keep enlarging the hole until the
switch just fits. Fortunately, there is a
1mm lip all around the top edge of the
switch to hide any “oopses”.

Drill the rest of the holes as shown,
countersinking the ones marked (this
is easily done with a larger drill (say
6-10mm) twisted in the hole with
your fingers.

Assembly

The way the HeartBeat fits in the box
is shown in the photographs. It sits on
four 21mm pillars (aha! so that’s why
the LEDs are 20mm off the PC board!)
made up ofa 15mm tapped spacer and
a 6mm untapped spacer. Screws hold
the pillars in place from above (the lid)
and from below (through the PCboard
and the untapped spacers).

First we need to mount the piezo
transducer to the case lid It simply
glues on the underside of the lid so
that its hole (centre top of lid) and the
hole in the piezo align. You may find
that one (or even both) of the screw-
mounting lugs needs to be clipped off
so0 it doesn’t foul either the standoffs
orthe case lid mounting points. As we
are glueing the transducer on, that’s
no problem.

A tiny drop of superglue is fine or
you can use other plastic glues or even
silicone sealant. Whatever you do,
don’tgetany glue into either hole—the
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one in the case but especially not into
the piezo! When the glue is dry, you
can complete the assembly.

As you put the spacers and screws
in, push the LEDs through their re-
spective holes in the lid.

We're assuming you already have
the HeartBeat front panel (shown in
Fig.3) glued onto the case lid with
the hole cut out for the switch. If so,

push the switch through the panel
until it clicks in place (make sure the
‘0’ engraved on the switch goes to the
‘OFT” side).

Now push those resistor lead cutoffs
through the holes under the switch,
twist them around the switch termi-
nals to make them captive, then solder
each to both the switch terminals and
the PC board pads underneath.

Testing

There really isn’t any testing nor
setup to do. If everything is soldered
as it should be and the PIC is pro-
grammed correctly, it cannot help
but work!

Switch it on and LED 1 should start
flashing as the piezo starts beeping. Af-
ter 30 beeps you should hear two long
beeps and LED 2 should flash in time.
After two minutes LED 3 should flash
and you should hear the changeover

warble. That’s it!

Woops! It’s not working?

99% of problems with kits are due to
poor soldering — dry joints especially.
Check your soldering and component
polarity. You can measure the voltage
across the large electrolytic capacitor
(it should be around 8.5V) and there
should be 5V between pins 14 and 5 of
the IC (don’t short other pins together
as you do it!).

If these voltages check out OK, about
the only other easy check is the LEDs.
Remove the IC from its socket and
short socket pins 6, 7 and 8 to earth
(0V) respectively. Each of the LEDs
should light in turn.

Ifall of this checks out, the chances
are you have a problem with the PIC
chip — and the only way you can
check that out easily is with a PIC
programmer. sc

Earlier in this article we’ve said that
CPR stands for Cardio-Pulmonary
Resuscitation. We've also said that
everybody should learn CPR.

But what is CPR?

You've probably heard of mouth-to-
mouth resuscitation (it's more properly
called Expired Air Resuscitation, or
EAR) — effectively forcing air into the
lungs of someone who has stopped
breathing of their own accord.

You may also have heard of external
heart massage (more properly called
External Cardiac Compression, or
ECC) — manually compressing the
heart from outside the body to force it
to pump blood through the body when
it is not “beating” of its own accord.

CPR is, simply, a combination of
both EAR and ECC.

It can be done with one person but
is much better done with two or even
three people.

Basically, one person places his/her
mouth over the victim’s mouth (and/or
nose), opens the airway by tilting the
head back, seals the nose with either
the cheek or finger and thumb and
breathes air into their lungs.

The second person places the
palms of their hands in the middle of
the chest, over the victim’s breastbone
and pushes — hard — so that the breast-
bone is forced down about 50mm.

This effectively “squashes” the quite soft
heart between the breastbone and the
spine. The heart contains a number of
one-way valves and any blood already
in the heart is pushed out, through the
lungs (where it picks up oxygen from
the air breathed in) and then through
the arteries to the various organs of the
body. As the compression is released
and the breastbone moves back up, the
muscles around the heart help it regain
its “normal” size. This pulls blood in from
the veins, ready for next time the heart
is compressed.

This process mimics that of a normal,
beating heart — the difference being that
normally the heart does it all by itself,
more than two and a half billion times
during a typical 80-year lifetime.

EAR works because when you or |
breathe, the air that comes out is still
rich in oxygen. Normal (sea level) air
contains about 20-21% oxygen. When
you breathe it in then out again, it still

contains about 17% oxygen. That's
more than enough to sustain life.

If the heart has stopped beating
(whether by shock, drowning, heart at-
tack, or other cause) it stops pumping
blood —- and therefore oxygen —around
the body. Without oxygen, the vital
organs become irreparably damaged
— at most, in about four minutes at
normal temperatures.

So it is most important to com-
mence CPR as soon as possible.

CPR is quite easy to learn (espe-
cially now!) and there are numerous
first aid and emergency care organisa-
tions very keen to teach you.

Not only because we often work
around live circuits, SILICON CHIP
actively encourages all readers to
learn CPR. The life you save could be
someone near and dear to you —or it
could be a complete stranger. Either
way, it’s a life saved.

siliconchip.com.au

DECEMBER 2006 71



- Super

SpPEEUe
ColiEEtol

By JOHN CLARKE & JULIAN EDGAR

HESE DAYS, having an accurate
car speedo is vital if you're to
avoid fines and loss of licence points.
But how do you correct the speedo if
itisreading high or low? It’s easy with
our Super Speedo Corrector which
will work with any electronic speedo,
either digital or analog. It allows you to
alter the speedo reading in 1% incre-
ments, either up or down.
Before you can use the Speedo Cor-

s e

rector, you'll have to find and identify
the speedometer sensor output wire or
the speed signal output wire from the
ECU. In some cars that’s easier said
than done, so make sure you have
a wiring diagram and that you can
physically access the speedo input
wire which is normally at the back
of the instrument cluster. If you can’t
find the right wire, you won’t be able
to install the Speedo Corrector.

SpeedolCorniecitoEMainjuses;

ratios.

® Correct tachometers

® Correct inaccurate speedos in standard cars.
® Correct inaccurate speedo caused by changed differential or gearbox

® Correct inaccurate speedo caused by changed tyre diameters.
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This project is a development of the
Speedo Corrector first published in
the SILICON CHIP book “Performance
Electronics for Cars”. Advantages
over the original project include an
automatic set-up procedure where
the Super Speedo Corrector calibrates
itself to suit the speed signal output
characteristics, an on-board status LED
that flashes to show correct operation
and an AC output signal that will work
with Nissan speedometers.

Circuit description

The circuit (Fig.1) is based on micro-
controller IC1 which is programmed
to alter an incoming frequency by a
set amount. The exact amount is set
using two rotary switches, which alter
the frequency in 1% steps.

The speedometer signal is applied to
the input of the circuit that has the op-

siliconchip.com.au
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D1 1N4004
REG1 7805
A, ¢ oo — . . SWITCH 52 FUNCTIONS
L 701 L) l l l A: AUTOSET
+ : + B: PULLUP
102$F 16V GND 10 100nF  ==100F | C: ACIN (HI SENS|
o 1 I W 2 2200 . I D: PULLDOWN
0—__L =1/2W E: NO PULL UP OR DOWN
1 L 2 - = & 14 = T LOW SENSITIVITY
1k i‘:‘ Vd F: FAST OR SLOW
Res |2 1
reapo 1
4 #B5 ! ( 4 coM 8232
S1 o@u‘
o573
Ic1 10k TS 7
PICIéFéZi:Z . 1 2
112 ( § O-F (10's) e gy
r COM G,
RATHE 414 L 2|2@:
783 |- 8 ' | ozt
1 2F
RAO
X1 20MHz i5
—{0 osc2
AR |
33pFom  33pF
201 - 203 1 r Vs
e L -5 (? (? [? OUTPUT
: : : : L 1 e
LK3: PULL UP LK5: AC COUPLING
st SPEEDOMETER CORRECTOR Lks: PULL DOWN
Fig.3: all the clever stuff in this circuit is done by PIC microcontroller IC1. It takes the speedo signal and multiplies
it by a factor set by two rotary BCD switches (S1 & S2). The speedo signal frequency can be either increased or
decreased in 1% increments — see text.

tions ofa 1kQ pull-up resistor selected
with transistor Q4 ora 1kQ pull-down
resistor selected with transistor Q2.
By selecting either link LK1 or LKZ2,
the pull-up resistor can be connected
to either the +8.2V supply or the +5V
supply. The input signal is then fed
viaa 10kQ resistor to zener diode ZD2,
which ensures that levels cannot go
above +16V or below -0.6V. A parallel
10nF capacitor filters the signal which
then drives transistor Q1 via a voltage
divider consisting of 10kQ and 6.8kQ
resistors.

This 6.8kQ resistor at the base of Q1 .

can be either connected to ground via
the RA4 output of IC1 or left floating
when the RA4 output is set as a high-
impedance input. When the resistor is
connected to ground, the signal level
required to switch Q1 is about 2.5V.
Alternatively, when this resistor is ef-

siliconchip.com.au

At only 105 x 61mm, the Super Speedo
Corrector is small enough to fit behind
the dash. It’s easy to set up and simply
intercepts the speedometer signal.
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ReaturesySRSpEeCifications;

Main Features

e LED indication of output operation.

Specifications

peak AC.

Maximum input voltage: 50V RMS.

Power 9-15V at 25mA.

@ Allows alteration of speedo reading so it reads faster or slower.
® Automatic or manual set-up of input signal detection.

® Three output signal types catered for.

® LED indication of valid speed sensor signal being received.

® Output Rate: adjustable in 1% steps from 0 to 99%.

Output: either faster or slower than the input rate.

Input and output types: Pull up or pull down resistance or AC.

Output swing: 0 to 8.2V or 0 to 5V or 8.2V peak-peak AC or 5V peak-

Minimum operating frequency: Adjustable from 1-16Hz.
Maximum input frequency to maintain 1% change resolution: 1.2kHz.

Minimum input sensitivity: 0.7V peak (on high sensitivity setting).
Minimum input sensitivity: 2.5V peak (on low sensitivity setting).

fectively out of circuit, the sensitivity
is lowered to around 0.7V peak.

The RA2 output of IC1 is used to
select the pull-up resistor. When this
output is at 5V, it switches on transis-
tor Q3 and this in turn switches on

TablehlECapacitoiGodes

Value pF Code [EC Code EIA Code
100nF O.1pF 104 100n
10nF  .01pF 103 10n
inF .001uF 102  1n0

transistor Q4. Q4 then connects the
1kQ pull-up resistor connecting from
the input to Q4’s collector. This then
connects the pull-up resistor to the
+8.2V or +5V supply rail. If RA2 is at
0V, Q3 and Q4 are off and there is no
pull-up resistor in circuit.

The RA3 output selects the pull-
down resistor when its output is at
5V. This output drives transistor Q2 to
connect the 1kQ resistor at its collector
to ground, When RA3 is at 0V, the pull-
down resistor is out of circuit.

Q1’s collector inverts the signal and
drives pin 6 of IC1 via a 10kQ pull-up

llechanieal Speede?

The Super Speedo Corrector
will work only on electronic speed-
ometers —ie, those that don’'t have
a mechanical rotating cable driving
them. If you have an older car with
a mechanical speedo, then you
won't be able to correct it — at least
not using this circuit.

resistor and a 150Q series resistor. A
1nF capacitor filters out any high-
frequency voltage variations. Pin 6
includes an internal Schmitt trigger
to ensure a clean signal for measure-
ment.

The rotary BCD switches (S1 & S2)
are monitored via the RB1-RB7 inputs
and the RA1 input. The RB inputs are

. normally held high via internal pull-
up resistors within [C1, while the RA1
input uses a 10k€2 resistor to ensure
this input is high, unless pulled low
via S2. The switches provide a unique
BCD (binary coded decimal} value on
these inputs for each setting.

The output signal is at RAO (pin
17). This drives the indicating LED
(LED1) via a 1kQ resistor and the base
of transistor Q5. Q5’s collector is held
high via a 1kQ resistor which connects
to either the +8.2V or +5V supply (via
link LK1 or LK2).

Q5’s collector provides the pull-up
output signal and also drives Q6 which
has a pull-down resistor at its collec-
tor to provide the pull-down output.
Coupling the pull-down output via a
100uF capacitor provides an AC out-
put. The 10kQ resistor provides the
discharge path, while links LK3, 1.K4
and LK5 select the pull-up, pull-down
and AC outputs, respectively.

An internal power-on reset forIC1is
provided using the MCLR input (pin 4)

Table}24ResistorColouiCodes

Value
10kQ2
6.8kQ
1kQ
470Q
220Q
150Q2
10Q

No.
1

ooododoDd
—_ - a4 g O = =

4-Band Code (1%)

brown black orange brown
blue grey red brown
brown black red brown
yellow violet brown brown
red red brown brown
brown green brown brown
brown black black brown

9-Band Code (1%)

brown black black red brown
blue grey black brown brown
brown black black brown brown
yellow violet black black brown
red red black black brown
brown green black black brown
brown black black gold brown

7
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Fig.2: when assembling the PC board, take care with the orientation of the
BCD switches, the PIC and the other polarised components. Use this diagram
and the photos of the completed project (below) to help you in your assembly.

Corrections are easy to dial-up — just set the two rotary switches to give the
up or down percentage correction that’s needed. Here, the Super Speedo
Corrector is configured to reduce the speedo reading by 3%.

which is connected to the 5V supply
via a 1kQ resistor. This keeps the IC
reset until the power supply voltage
is correct.

IC1 operates at 20MHz using crystal
X1. This frequency was chosen so that
the software program runs sufficiently
fast to operate with speedometer sig-
nals up to 1.2kHz. Note that the Super
Speedo Corrector will operate with
speedo signals above these frequen-
cies, however the accuracy of speed-
ometer correction will be reduced.

Power for the circuit is applied
via diode D1 which provides reverse
polarity protection. Zener diode ZD1
and the 10Q resistor provide transient
protection to protect the input of
REG1. The 100pF capacitor at REG1’s
input provides a further degree of
transient voltage suppression. A 10pF

siliconchip.com.au

filter capacitor is provided directly
at REG1’s output and the 100uF and
100nF capacitors decouple the sup-
ply to IC1.

An 8.2V supply is derived from the
supply at REG1’s input via a 220Q
resistor and zener diode ZD3. This
supply is for the pull-up resistors if
required.

Construction

The Super Speedo Corrector cir-
cuit fits onto a small PG board coded
05112061 and measuring 106 x 60mm.
Fig.2 shows the parts layout.

Construction is straightforward but
be sure to correctly install the polar-
ised components such as the PIC mi-
crocontroller, electrolytic capacitors
and the diodes. Note that Q4 and Q6
are not the same as Q1, Q2, Q3 & Q5,

Tache As Well?

The Super Speedo Corrector
will also work with electronic
tachos that take their feed from
the ECU (ie, all cars with engine
management).

The configuration procedure is
the same as for use of the device
as a speed interceptor, except
that the “speed sensor” becomes
the tacho output signal from the
ECU. This application is particu-
larly suited to engine and gearbox
swaps.

2AVEOpERation

The Super Speedo Corrector
can be used on 24V vehicles if
the following changes are made:
change ZD1 to 33V 1W, change
the 2209 0.5W resistor that feeds
ZD3 1o 1kQ 1W; change the 100uF
16V capacitor at the inputto REG1
to 100uF 35V.

NonginEeanity

The Super Speedo Corrector
will not compensate for non-linear
errors. In other words, if the speed
reads 10% high at 25km/h and 4%
high at 100km/h, you won't be able
to use the Super Speedo Corrector
to get the speedo accurate at all
speeds. However, most speedo
errors are proportional and so can
be dialled-out with the Speedo
Corrector.

even though they look the same.

The BCD switches must be mounted
with their dots positioned as shown on
the overlay diagram (Fig.2). The BCD
switch with 0-9 capabilities is S1 and
the BCD switch with 0-F on it is S2.

Making adjustments

The speed reading can be altered
in 1% increments. This is most eas-
ily explained if you use a test speed
of 100km/h. If the speedo is wrong
by 5km/h at 100km/h, the adjustment
needed is about 5%.

1 (the switch nearest the bottom
when the PC board is orientated with
the connections at the right) corrects
the speedo reading in single units
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' F1ding the speed input wire to the speedo can involve a dash

Al o

isassembly job.

In this Honda, the steering column had to be dropped, the dash fascia removed
and the speedo cluster unbolted and pulled forward. Make sure you're aware of
the safety precautions that need to be taken if the car is equipped with airbags.

and S2 changes the output in tens. So
where you want a correction of 5%,
simply set S1 to “5” and S2 to “0”. If
the required correction is 16%, set S1
to “6” and S2 to “1”.

Using the two BCD switches in
combination allows the speedometer

reading to be altered by as much as
99%, in increments of just 1%.

The default output reduces the read-
ing of the speedo. This default was
picked because most speedos read fast
(often by about 5%). Alternatively, if
you wish to increase the speedo read-

Once located, the speed sensor wire
must be cut. The wire that goes to the
speed sensor connects to the Super
Speedo Corrector’s “IN” terminal and
the wire going to the speedo connects
to the “OUT” terminal.

ing,set S2toits F position and wait for
a 2-flash acknowledgement from the
LED. This needs to be done with the
unit connected and powered up.

You will need an accurate reference
to set the speedo. This can be provided
by a handheld GPS, another car with
a known accurate speedo or even, if
you ask nicely, a police car. Just make
sure that you have an assistant to do
the adjusting as you drive!

You can also use the “speedo check”
distances that are marked on some
roads — although strictly speaking,
this is intended for checking the ac-
curacy of the odometer rather than the
speedometer.

Installation

Now for the installation but first, a
word of warning: if you need to pull
the dash out to locate the speed input
wire to the speedo, make sure you’re

Table 3: Functions 0f S2 Settings

Switch Setting Function IC1 Pin Status

A Autgset (auiomatedlyjlinesalehi bl Ut g:ﬂi;’gzozssfrcohrﬁnog\/e.to 5V to OV at a 1-second rate to
gEling) flash LED when automatic sensing is complete

B I(:I,g{/:/ggnrsﬁ:\?ftc;r@ 2.5V peak) Pin1 @ 5V, Pin 2 @ OV, Pin 3 @ OV

Cc AC input (high sensitivity @ 0.7V peak) Pin 1 @ 0V, Pin 2 @ QV, Pin 3 open circuit

D (F;gu-gg::itﬁis{iysgz.sv peak) Pin 1 @ OV, Pin 2 @ 5V, Pin 3 @ OV

E (initial setting) (“I‘gwpgg'nusﬁ’“ﬁf;sgr;g%ggf)wn eIy Pin1 @ 0V, Pin 2 @ OV, Pin 3 @ OV

Flatautissow) | T35 S ol (2D secwiedgement

Note 1: in most applications, only the ‘A’ (automatic) setting will need to be used during set-up.
Note 2: switch setting must be selected for a minimum of four seconds to initiate new function.
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Digitel Specdo Lag

If the Speedo Corrector is fitted to a car with a digital speedo, some lag may
occur in the action of the speedo. Typically, this is noticeable when abruptly
coming to a stop from a slow speed (eg, 10km/h), where the speedo may
keep displaying a number greater than zero for up to a second, even when
the car is stationary.

Lag may also make itself evident when moving away from a standstill, where
the speedo initially shows Okm/h before then jumping to 15km/h or 16km/h.

This problem can be overcome by the use of the special “digital speedo
function” built into the Corrector. This function is enabled during set-up by
setting S1 to a position other than 2 before selecting A on S1. Positions 1-9
on S1 vary the number of pulses for which the Speedo Corrector calculates
the output frequency of the speedo sensor (odd switch numbers calculate
over one pulse and even numbers calculate over two pulses) and the time
delay before the corrector stops sending a signal to the speedo after the

input signal ceases.

The delays are: positions 0 & 1 — 1 second; positions 2 & 3 — 500ms; posi-
tions 4 & 5 — 250ms; positions 6 & 7 — 125ms; positions 8 & 9 — 62.5ms.

If the speedo reading noticeably lags behind actual vehicle speed, try dif-
ferent positions of S1 before each time setting S2 to A and proceeding with
the self set-up process described in the main text. The optimal setting is that
which gives the shortest lag while still reliably operating the speedo.

aware of the safety precautions that
need to be taken if the car is equipped
with airbags.

In the vast majority of cars little
set-up will be needed — the corrector
will mostly work out for itself what
configuration is required. These are
the steps to follow:

(1). Connect power (use an ignition-
switched source), ground, speedo “in”
and speedo “out” (to the speedo). Posi-
tion the corrector so that a passenger
can observe the on-board LED.

(2). Set S1 to 2.

(3). Set S2 to A.

(4). Install link LK2.

(5). Drive the car for a minute (the
speedo will not work).

(6). Observe that the LED flashes at
1Hz when the car is moving. This
shows that the Speedo Gorrector has
set itself for the type of speedometer
signal that is present and is receiving
a valid signal from it.

If the LED doesn’t flash, install link
LK1 (instead of LK2) and try again.
(7). Set S2 to 0
(8). Set S1to 0
(9). Try the link options LK3, LK4 or
LK5 until speedo works (the speedo
should read as it did with the car
standard).

(10). Set S1 & S2 to give the required
correction (S1 is for single units, S2
for tens).

siliconchip.com.au

Table 4: Link Functions

Link Function

LK1 8.2V max. output
LK2 5V max. output
LK3 Pull-up output
LK4 Pull-down output
LK5 AC output

(11). If the speedo reading needs to be
corrected upwards rather than the de-
fault downwards, set S2 to F and then
wait for the LED to flash twice. Then
set S2 back to its required correction
value. To return to downwards speed
correction, again set S2 back to “F”
and wait for a single flash acknowl-
edgement.

If the required settings are already
known (eg, in the case of auto elec-
tricians fitting large numbers of the
design to just one type of car), Table 3
shows how S2 can be used to manually
set the input configuration, while Ta-
ble 4 shows the output configurations
achievable by the different link posi-
tions. Any changes to the switches will
not be registered by the circuit until
after about four seconds, so make sure
you don’t switch off power during this

1 PC board, code 05112061,
105 x 61mm

1 UBS3 plastic utility box, 130 x
68 x 44mm

2 2-way PC-mount screw
terminal blocks

1 DIP18 IC socket

3 2-way 2.5mm jumper headers

1 3-way 2.5mm jumper header

2 jumper shunts

1 20MHz crystal (X1)

1 0-9 BCD rotary switch (S1)

1 0-F BCD rotary switch (S2)

Semiconductors

1 PIC16F628A-I/P
microcontroller programmed
with speedcor.hex (IC1)

4 BC337 NPN transistors
(Q1,Q2,Q3,Q5)

2 BC327 PNP transistors
(Q4,Q86)

1 1N4004 1A diode (D1)

2 16V 1W zener diodes
(ZD1,ZD2)

1 8.2V 1W zener diode (ZD3)

1 3mm high-intensity red LED
(LED1)

Gapacitors

3 100uF 16V PC electrolytic
2 10uF 16V PC electrolytic
1 100nF MKT polyester

1 10nF MKT polyester

1 1nF MKT polyester

Resistors (0.25W 1%)

11 10kQ 1220Q 0.5W
1 6.8kQ2 1 150Q
51kQ 110Q
1470Q

time! This delay allows you to rotate
the switches to the required position
without any unwanted changes oc-
curring.

Conclusion

Once the Corrector is working prop-
erly, it can be mounted in its UB3 box
and tucked up behind the dash out of
sight. But don’t then assume that your
speedo is then always going to be dead
accurate — accuracy depends on tyre
diameter, which changes with wear
and when new tyres are fitted.

Of course, with the Super Speedo
Corrector, it’s easy enough to then
make the required speedo calibration
change! SC
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PRODUCT SHOWCASE

F luke s new Power Quahty Logger and Recorder

Fluke Australia’snew  and consistent compliance
1740 three-phase power  testing.
logger and 1760 three- The tool has been de-
", Dhase power qualityre-  signed specifically for analy-
‘i corder give electricians  sis of utility and industrial
-+ and technicians fastand  power distribution systems,
accurate power quality  in medium and low voltage
measurement, analysis  networks. It provides flex-
and testing ibility to customise thresh-
The logger will troubleshoot and analyse power quality  olds, algorithms
issues and is capable of logging up to 500 power parameters ~ and measurement Contact:
for up to 85 days. It is ideal for identifying intermittent  selections and the Fluk A' trali
and hard-to-find power quality issues, quality of service  captured data can CLAE LS LR :
compliance, assessing baseline power quality, load studies  be downloaded 26/_7 Anella Ave, Castle H{”' NSW 2154
and energy and power quality performance validation. to a laptop in the Tel: (92)_8350 3333 Fax: (02) 8850 3300
The recorder provides advanced power quality analysis  field. Website: www.fluke.com.au

Agilent’s true-RMS DMMs: “within budget, without compromise”

Agitent U1251A and U1252A handheld digital multimeters offer ~ ment. Data can be stored with the optional
a 4.5-digit resolution with a 50,000 count full scale and basic DC  IR-USB link to PC.
voltage accuracy of up to 0.025%, providing the flexibility to perform The accompanying Agilent Graphical User
quick validation measurements or perform tolerance checks and  Interface (GUI) further extends the potential
marginal failure troubleshooting. of these instruments by allowing you to /&
They also offer true RMS, dBm, and AC+DC readings to measure  customise your data logging needs.

both sinusoidal and non-sinusoidal The U1252A also
waveforms accurately. Contact: has a 20MHz fre-

The also have J and K-type tem- |Agilent Technologies quency counter and
perature measurement {-20°to +55°), |347 Burwood Highway , Forest Hill Vic 3131 | a programmable
4-20mA process loop measurement |Tel: (03) 9210 5555 Fax: (03) 9210 5899 square-wave gen-
with % readout, and dBm measure- |Website: www.agilent.com erator built in.

Developed for students, & professwnal performance
makes PICAXE the most easy-to-use micro ever: PHONE 1300 735 420
PICAXE “programmer" is two resistors and a 4.5V battery! FAX 1300735 421 24 Hours

IL PICAXTE, ET‘EMS ©N @UR SHIBILYIESY

In AUSTRALIA: In NEW ZEALAND

o altronics.com.au o sicom.co.nz

o oatleyelectronics.com o surplustronics.co.nz
o School €lectronic Supplies (school orders only — John - 03 8802 0628)
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IEEE 208 TV/Video resolution chart from Jaycar

With the increase in popularity of
video production, Jaycar now stocks
an IEEE208 TV/Video Resolution
Chart.

For the professional or serious ama-
teur, this chart is used for testing TV or
video resolution, frequency response

characteristics, and performance of
cameras and display devices. The
primary application is for users and
manufacturers to quantify the limit
where fine detail contained in the
original image is no longer reproduced
by the camera system.

It’s also used to test the perform-
ance of complete imaging systems by
determining the point at which the
system is no longer able to separate
the resolution lines in the chart.

These charts have previously only
been available at over $100. The Jay-
car version, which conforms to IEEE
208-1995 (Measurement of Resolution
of Camera Systems), costs just $9.95
(Cat. BJ-6025). They are available from
Jaycar Electronics stores, resellers and
Jaycar Techstore online.

Contact:

Jaycar Electronics

PO Box 6424, Silverwater NSW 1811

Tel: (02) 9741 8555 Fax: (02) 9741 8500

Website: www.jaycar.com.au

The new Bantam Instruments
“Wireless Wizard” hand-held spec-
trum analyser seeks out WiFi access
points in the frequency range of
2.4 - 6.0GHz . This covers all WiFi
channels and the instrument’s omni-

AC-DC RF Field Analyser for WiFi

directional 2.4GHz and 5.0GHz
antennas are similar to those used
in WiFi systems. There are a further
18 channel, 4.94GHz to 4.99GHz
public safety band analysis feature
provided. All network channels can
be displayed, and the instrument can
zoom in on any channels of interest
and then revert to display of the
entire band.

Contact:

Westek Electronics Pty Ltd
2/6-10 Maria St, Laverton Nth Vic 3026
Tel: (03) 9369 8802 Fax: (03) 9369 8006

Wehsite: www.westek.com.au

Wireless and Cricket
Fever at RS Components

Using radio to replace wires s rapidly
becoming established in telecommuni-
cations, industrial automation, security
and asset management, building sys-

tems and leisure.

Recognising the significance of
wireless technology, RS has selected

a new range of wireless techologies
including RFID, Narrow Band, AM/FM

ZigBee, Bluetooth and W-LAN. There is

also a range of developments boards
gvaluation kits and antennas.

RS has also introduced a new range of
display solutions, with a mix of products

and technologies to suit all applications

from TFT and EL panels, LCD graphics
and character modules, through to
industrial monitors and fully embedded

display solutions.

And they haven’t forgotten the ac-
cessories: driver/inverter kits, touch-
screens, panel-mounting printers and

card-readers are included too.

RS offer 180,000 products from 1600
suppliers. With the current interest in
cricket, they are promoting cricket gifts

such as Shane Warne cricket balls

cricket towels, Gray Nicholls cricket sets
and official team tops. Customers are
ableto acquire these items for free when
they spend with RS Online (ses the RS

website for terms and conditions).

)

Contact:

RS Components Pty Ltd

PO Box 6864, Wetherill Park NSW. 1851
Tel: 1300 656 636 Fax: (02)

Website: www.rsaustralia.com

It’s a little Devil — and it’'s HOT!

Hot Devil have introduced a range
of seven low-cost, high-performance
butane-powered soldering irons and
gas torches — with prices starting at
less than $14.00!

They cover a wide range of applica-
tions including soldering electronics,
auto electrics, hobbies and much
more. Designed to suit both the pro-
fessional and hobbyist, they are easy
to use, they’re portable so there’s no
mains power needed and there is no
fuss. Each can refill in seconds.

siliconehip.com.au

Visit the websitef
below for more '
information.

Contact:

L.N. Marketing Pty Ltd

PO Box 141, Patterson Lakes, Vic 3197
Tel: (03) 9775 0713 Fax: (03) 9775 1428
Website: www.hotdevil.com.au

STEPDOWN
TRANSFORMERS

B60VA to 3KVA encased toroids

Harbuch Electronics eyt
9/40 Leighton Pi. HORNSBY 2077

Ph (02) 9476-5854 Fx (02) 9476-3231

td
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Going bush in the 4WD or camper? Want to add a second
battery for security and safety? Here’s the safe way to do it.

12/24V Auxiliar
Battery Gontrol

rer

for 4WD/Campers/Gars/Trucks/etc

second battery to motor homes,

4WDs, caravans and so on, so that
any electrical or electronic devices
used while stationary do not drain the
main vehicle battery. It’s important
at the best of times but can become a
matter of life and death half way up
the Oodnadatta Track!

There have heen all manner of
schemes “invented” to comnect the
second battery, ranging from simple
permanent paralleling (definitely not
recommended!), isolating switches
and many “electronic” solutions.

It’s common practice to add a

80 SILICON CHIP

This is one of the latter but it is dif-
ferent to most, in that it uses a latching
relay — which we’ll explain shortly
— to do the switching. This results in
a very low standby current — less than
500pA — which can be even further re-
duced, to just 50pA, by eliminating the
indicator LED. If, for example, you are
using solar cells for long-term battery
charging and you’re the other side of
Woop-Woop, every microamp is sacred

Design by Branko Justic*

Words by Ross Tester

(with apologies to Monty Python).

By the way, the reason that perma-
nent paralleling is not recommended
is that it is all-too-easy to flatten both
batteries to the point where they won’t
start the vehicle. And a manual isolat-
ing switch is not an ideal solution to
the problem because it is just that:
manual. Too many times we’ve heard
of flat main batteries because someone
forgot to disconnect them, or flat auxil-
iary batteries because someone forgot
to connect them.

Our circuit does it automatically
for you by connecting the two bat-
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teries whenever the main battery is
charged to a high enough voltage — say
13.5V —to allow this to be done safely.
Almost invariably, that is when the
motor is running and the main battery
is being charged from the alternator.
(It could, of course, also be when the
main battery is connected to a battery
charger.)

If you connect a charged main
battery to a relatively flat auxiliary
battery, a quite large current can flow
for a short time from one to the other,
resulting in a short-term voltage drop
in the main battery.

Normally, this might cause a protec-
tion circuit such as this to drop out,
stopping the current flow and bring-
ing the main battery voltage back up,
resulting in the circuit connecting the
two batteries again, resulting in a volt-
age drop, resulting in . ..

The result can be relay chatter (and
lots of contact arcing — not good!) as
it rapidly switches on and off. This
circuit precludes this by putting in
a 30-second delay (via a monostable
based on IC2).

The adaptor can be used with either
12V or 24V systems, so it suits both
small and large vehicles. As abonus, it
can protect the main battery by acting
as a low-voltage dropout — lead-acid
vehicle batteries do not like being
discharged too far and this will stop
that happening

How does it work?

We’ll assume this is a 12V system
but the same explanation holds for
a 24V system (simply double the
figures!). '

To understand how the circuit
works, you need to remember that
the unloaded voltage of a charged
vehicle battery that is at normal am-
bient temperature and has not been
used for some time is usually around
12.6V. When the vehicle is started, the
alternator charges the battery and the
voltage rises to around 14V.

The circuit is shown in Fig.2. Start-
ing from the top left, Q1 is a simple
regulator which prevents the supplyto
1C1 (L4949) spiking above about 15.5V,
which is quite possible in a vehicle.

IC1 is the heart of the circuit and is
described as a monolithic integrated
5.0V voltage regulator with a very
low dropout voltage and additional
functions such as power-on reset and
input voltage sense.

We're not using it exactly as the

siliconchip.com.au

manufacturer intended —in this circuit
only the voltage sensing compara-
tor and the 5V regulator sections are
used.

Pin 8 provides the regulated 5V out-
put used by the rest of the circuit.

Pin 2 is the input for the voltage sen-
sor section of the IC. It is connected to
a voltage divider across the main bat-
tery supply, consisting of four resistors
(six for 24V) and a 2kQ trimpot (VR1),
which sets the trigger voltage. The
22nF capacitor filters out any spikes
or noise, which are highly likely in
vehicle wiring.

Just connect this between
your main and auxiliary
batteries and never be caught

with a flat main battery again!

Let’s assume you turn on the ignition
and your main battery is a bit on the
low side. The L4949 would sense this
but in fact, it doesn’t matter because
very little happens in the circuit, apart
from an indicator which we’ll get to
shortly.

It’s only when the main battery volt-
age rises to the IC’s threshold that the
action starts!

With the engine started, the main
battery voltage rises. When the volt-
age at pin 2 reaches IC1’s threshold
(1.34V), an internal transistor at the
output (pin 7) is turned off. Pin 7 there-

= + 1 FUSEHOLDER

TO
CHASSIS

TO
CHASSIS

Fig.1: here’s how the Auxiliary Battery Controller fits into the system. It won’t
connect the auxiliary battery if the main battery doesn’t have enough charge.
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UMK FOR
12V USE

#NOT

REQUIRED

FOR 12V
USE

S

Fig.3: there’s nothing particularly tricky about soldering the PC board - except perhaps getting all the d

AZ1O0
OVA0SZ/V08
Z-V-d4v6-XAr

4 4 Bl
L 148

iodes around the right

way! You can solder direct to the relay terminals or use appropriate heavy-duty crimp connectors. Note the link for 12V use.

fore goes to logic high via the 100kQ
pullup resistor.

IC2a and IC2d, along with the 100pF
capacitor, 470kQresistor and diodes D3
and D2, form a monostable. It is trig-
gered by [C2a’s input while the output
is pin 11 of ICd.

The monostable’s input pins 1 & 2
are normally pulled low by the 100kQ
resistor to 0V and the output at pin 11
ol IC2d is also low since IC2d’s inputs
are pulled high via the 470kQ resistor
to +5V.

When the battery voltage goes high,
so does pin 7 of IC1 and this pulls pin
6 of IC2b directly high and pins 1 & 2
high via diode D1. This causes pin 11
of IC2d to go high for about 30 seconds
while the 100pF capacitor charges up.
This stops the circuit from hunting up
and down quickly if the battery voltage
varies substantially.

So with IC2b’s inputs high, its output
goes low, forcing the output of IC2¢
to go high. This in turn sends IC3a’s
inputs high and its outputs low. The
1uF capacitor between IC3a and IC3c
now charges, quite quickly, meaning
IC3¢’s input goes from low to high, in
about half a second. )

IC3c’s output does the opposite — it
goes from high to low in the same time.
While high, it turns on Mosfet Q2,
briefly energising the relay coil and
closing the contacts.

Because it is a latching relay, the
contacts stay closed. This connects
the auxiliary battery directly across the
main battery, allowing it to charge.

OK, so what happens if the voltage at
pin 2 of IC1 falls below the threshold
(1.24V)?

Much the opposite, in fact. This
time, both of IC2b’s inputs are taken
low, quickly charging the 1pF capaci-
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tor between IC2¢’s output and IC3d’s
inputs. IC3d’s output goes briefly high,
switching on Q3 and energising the
relay coil, with current flowing in the
opposite direction.

Therefore the latching relay switches
its contacts over, disconnecting the
auxiliary battery from the main bat-
tery so that the main battery won’t
discharge into the auxiliary battery.

Latching relay

The relay contacts are rated at 80A,
250V AC, so it is capable of switching
in even a relatively discharged auxil-
iary battery.

The relay contacts would not nor-
mally be subjected to anything like this
punishment because when they break
(the worst-case scenario when arc-
ing normally occurs) it would almost
always be with either a fully charged
(or mostly charged) auxiliary battery,
so the charging current would be very
much reduced, probably to only a
couple of amps, if that.

Aswementioned before, RLY1 is not
a “normal” relay. It’s a latching relay,
which can be changed over by revers-
ing the current flow in its coil.

Q2 and Q3 power the relay coil from
opposite sides. In Q3’s case, it can be

Where from,
how much

This project was designed by Oatley
Electronics, who hold the copyright.
Acomplete kits of parts (Cat K227) is
available for $19.00 plus $7.00 pack &
post within Australia. Contact Oatley
Electronics, PO Box 89, Oatley NSW
2223, or via their website, www.

oatleyelectronics.com.

Parts List -

Auxiliary Battery Controller

1 PC board, 80 x 58mm, coded
OE-K227

1 SPST latching relay, 12V 80A
contacts

1 2-way screw terminal block,
PC mounting

1 8-pin IC socket

2 14-pin IC sockets

Semiconductors

114949 IC (IC1)

1 4001 quad NOR gate (IC2)

1 4093 quad NAND gate (IC3)

1 2N5551 NPN transistor (Q1)

2 25K700, P239 N-channel
Mosfets (Q2, Q3)

1 high-intensity red LED (LED1)

1 15V 400mW zener (ZD1)

9 1N4148 diodes (D1-D9)

Capacitors

1 100uF 35V electrolytic
3 100uF 16V electrolytic
4 1pF 16V electrolytic

1 22nF polyester

Resistors (0.25W 5%)
5470k 2 120k 2 100kQ
222k 112kQ  16.8kQ
12.2kQ 11kQ 2220 1W
2 91kQ (for low voltage dropout)
1 2kQ horizontal trimpot (VR1)

Not supplied in the Oatley kit:

1 high-current fuseholder and
30A fuse

Heavy-duty (200A) battery
cabling in red and black

Connectors to suit

Suitable mounting case

* Oatley Electronics
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What is a latching relay?

The two leads welded
to the terminals should
be cut off as they are
not used.

These shots are of the actual latching
relay used in this project, with the

one on the right removed from its
case so you can see what makes it tick.

We thought a brief explanation of this component would be in order because
a latching relay is not something that you come across every day. In fact, even
those “in the trade” may not understand the operation nor purpose of a latching
relay.

First, a conventional relay: this has an electromagnet, formed by a coil wound
on a soft iron core. While current flows through the coil, a magnetic field is cre-
ated which attracts a spring-loaded steel armature towards the iron core. The
armature either pushes or pulls electrical contacts towards or away from each
other, making or breaking a circuit (and in most relays, both — breaking one circuit
then making another). When the current stops, the magnetic field collapses, so
the armature springs back and the contacts revert to their normal state.

A latching relay is much the same, except that once the armature has switched
over to the opposite position, it will stay there, even when the current through the
coil stops. It will only switch back the other way when told to by the controlling
circuit. You could even disconnect the latching relay from the circuit completely
and it would still stay in the last-set position.

A good analogy is a standard switch: you push the lever one way and it stays
there unitil you push it the other way. The difference is that instead of a finger
pushing or pulling a lever, you have the magnetic field pushing or pulling the
armature. The armature may be held in place by a permanent magnet or it may
be mechanically latched, based on a spring and detent system (which, inciden-
tally, is how most switches stay in the selected position).

Another analogy is a bistable multivibrator or flipflop — it has two stable states,
neither of which has any pre-eminence over the other.

Latching relays may have two coils —one switching to one position, the second
switching to the other — or it may have a single coil, where the current is reversed
through the coil to switch to the opposite state. This is the type of latching relay
used in this project.

It is a common misconception that latching relays do not consume power
when energised. Although current is not required through the coil to hold the
armature in position, current will still flow if applied, negating the reason for using
a latching relay over a conventional relay. Therefore, a short pulse of current is
normally used to actuate it, just as in this project.

Where conventional relays have a “normally open” (NO) and “normally closed”
(NC) position, latching relays with changeover contacts don’t — because there
is no “normal” position. In our case, the relay is a SPST type so, like a switch,
the contacts are either open or closed (off or on, if you like).

Finally, no relay coil suppression diodes can be used on a single-coil latching
relay because of the polarity reversal. Therefore the voltage rating of any switch-
ing transistor (or Mosfet in this case) must be high enough to safely handle the
spike which occurs when current ceases and the magnetic field collapses.
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regarded as “conventional”: current
flows through the 22Q resistor, through
the relay coil, is switched by Q3 and
thence to earth.

But Q2 is connected to the top side of
the coil — so when Q2 turns on current
flows in the opposite direction through
the coil. This of course changes the
polarity of the magnetic field and it is
this which makes the relay change to
the opposite position.

There’s more information on latch-
ing relays in the separate panel.

Just in case you were wondering
what happens to IC3d and Q3 while
this is going on, the answer is nothing!
The 1uF capacitor between IC2c and
IC3d is discharged but IC3d’s inputs
are held high by the 470kQ resistor
to +5V. Therefore its output stays low
and Mosfet Q3 is turned off.

LED indicator

We haven’t yet mentioned IC3b
and the components around it. This
lights the LED to indicate charging
(a continuous glow) or not charging
(flashing).

IC3b, the diodes and resistors be-
tween its output and pin 6 input, and
the associated 1pF capacitor form a
low-frequency (4Hz) oscillator.

If IC3a’s output goes low, as it does
when the master battery voltage is
high, LED1 is connected to earth via
D7 and IC3a, so it glows continuously.
This indicates that the auxiliary bat-
tery is charging.

ButifIC3a’s output goes high, which
occurs when the main battery voltage
is low, LED1 flashes at about 4Hz via
isolation diode D4, indicating that the
auxiliary battery is not charging.

Putting it together

All components except (of course!)
the auxiliary battery and the in-line
fuse, mount on a single PC board which
measures 80 x 58mm.

The same board is used for the
12V and 24V versions — a link on
the PC board shorts out the ap-
propriate pads for the 12V version.
Asusual, start with a visual inspection
of the PC board —just in case. Problem
boards are very unusual these days but
it is possible,

Start with the resistors — their values
are shown in the resistor colour code
table but for 100% assurance, check
them with a digital multimeter before
soldering them in. Use one of the pig-
tails for the 12V link. The two 22Q 1W
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Resistor Colour Codes
No. Value 4-Band Code (1%) 5-Band Code (1%)

yellow purple yellow brown yellow purple black orange brown

white brown orange brown white brown black red brown

d 5 470kQ

d 2 120kQ brown red yellow brown
d 2 100kQ brown black yellow brown
O 2 22a red red orange brown

a 1 12kQ brown red orange brown
d 1 6.8kQ blue grey red brown

g 1 22kQ red red red brown

a 1 1kQ brown black red brown
a 2 220 (1W) red red black brown

a 2 9lke*

brown red black orange brown
brown black black orange brown
red red black red brown

brown red black red brown

blue grey black brown brown
red red black brown brown
brown black black hrown brown
red red black gold brown

* * if used — see text

resistors mount end-on, as shown in
the photos.

Next to go in are the diodes, includ-
ing the zener — normally we leave
semiconductors to near last but these
are fiddly little things so get them out
of the way now. Be careful with polar-
ity — most face one way but some are
opposite!

Now solder in all the capacitors;
again, the electrolytic variety are all
polarised. Fortunately, all bar one (the
large 100uF 35V unit) are oriented on
the PC board the same way.

From here, it’s just a case of popu-
lating the rest of the board — the input
sacket, trimpot, IC sockets (if used),
the LED and transistor and finally the
two Mosfets. Once again, the IC sock-
ets, LED, transistor and Mosfets are
all polarised — follow the component
overlay (and the silk screen on the PC
board surface) carefully.

The thicker line on the overlay and
silk screen denotes the metal side of
the Mosfets. Heatsinks are not required
on the Mosfets given their low duty
cycle.

That leaves one thing — the relay.
It will only go on one way. There are
normally a couple of short lengths of
heavy wire welded to the relay con-
tacts (as shown in our photos) — cut
these off as they are not required. You
can solder the heavy-duty leads to the
batteries direct to these contacts or you
can use appropriate-sized automotive
quick connect terminals. Make sure the
cable you use is rated at 20A or higher
— we measured peak currents of 15A

Capacitor Codes

Value (uF value) IEC EIA
Code Code

22n 223

22nF  0.022uF

siliconchip.com.au

with a “flat” auxiliary battery and a
fully-charged main battery.

To avoid I?R losses, the leads be-
tween the batteries should be kept as
short as possible. We’d be inclined to
mount the adaptor closer to the main
battery than the auxiliary if there was
a preference.

Naturally, it should be mounted in
some form of box to keep moisture
away and the box mounted in a well-
ventilated area away from the radiator,
moving belts, etc.

Don'’t forget the 30A fuse between
the relay and main battery — the fuse-
holder should be one rated to take the
current (ordinary “appliance” type
in-line 3AG fuseholders will probably
melt!). ‘

In use

Once you have the trimpot set up
with the voltage you want it to switch
over at, operation is completely auto-
matic. When your main battery reaches
the threshold, the relay clicks over to
connect the auxiliary battery and main
battery; when the voltage drops down,
the relay clicks over again to discon-
nect the two.

You can confirm these actions with a
variable power supply and multimeter
before final installation — you don’t
even need lo connect an auxiliary
battery.

Low voltage dropout protection

This project can double-up as a
low voltage drop-out for a 12V or 24V
battery.

Simply by changing the two 120kQ
resistors in the voltage divider string
to 91kQ, the drop-out voltage is ad-
justable between 10V and 11.7V. The
drop-in voltage is about 0.6V above
these figures. sc

I SCRIaILn. 1CP) 1PU
Conyverters, -

Trusys BF-430 & BF-450 universal serial device
servers allow your industrial serial devices —
such as PLCs, flow meters, gas meters, CNC
machines and biometric identification card
readers — to be monitared from your network.
They support web management & firmware
upgrade, while PPPoE & DDNS protocol allows
Internet connection without static IP. Event
alarm trigger is supported using e-mail & SMS
(Short Message Service) to do real-time
management for your system.

Applications:

o Factory automation @ Hospital automation
PLC instrument control & Access control

and security o Time recording system

For more information, call, fax,
email or visit our website!

TRUSYS

95 McCanns Rd Mt Duneed Vic 3216
Tel: 0428 282 222 Fax: 03 5264 1275

Email: sales@trusys.com.au
www.trusys.com.au

WHERE
can you buy
_ M

You can get your copy of SILICON CHIP
every month from your newsagent: in
most it's on sale on the last Wednesday of
the month prior to cover date. You can ask
your newsagent to reserve your copy for
you. If they do not have SILICON CHIP or it
has run out, ask them to contact Network
Distribution Company in your state.

SILICON CHIP js also on sale in all

SMITH ALTRONICY

stores . . . again, you can ask the store
manager to reserve a copy for you.

Or, to be sure that you never miss an issue
and save money into the bargain, why not
take out a subscription?

The annual cost is just $89.50 within
Australia or $96 (by airmail) to
New Zealand.

Subscribers also get further discounts on
books, and other products we selt.
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* ALTRONICY XMAS BONANZA!

Seasons Greetings From Altronics Staff

Altronics has all your enthusiast gift ideas wrapped up this Christmas!

TRUE RMS Datalogging
DMM with RS232

The full house multimeter, packed with
features and value! Excellent for R&D,
service work and scientific applications.
Features: - Dual display (frequency, AC

voltage & temperature) « 10 Location
memory » Time mode with alarm, clock and
stop watch « MIN, MAX, AVG and relative
modes » Decibel « Capacitance and
inductance - Temp. mode (°C/°F)
« Pulse signal injection function
for logic and audible testing, etc

» Continuity and diode test

« Logic test « Fused 20A input

« Data hold and run mode

, thousands in use!
a for the enthusiast

HOT PRICE!

01038
RAP $199

vHugelg.r popular unit
A great Xmas gift idea for the enthusias’  §

(W C D e g rol of sokder
(T 1115) & roll holder (T 2438)
valued at $42.10

Soldering Station
FOR LIFE

Don’t settle for those cheap
& nasty soldering stations,
insist on a professional
MICRON. Precision digital '
heating control for the
easiest soldering experience
you’ll ever have! It’s copious
list of features include: «
Ceramic heating element « Zero-
volt switching « Comfortable slim

handle for all day use * Temperature lock
» 200-490°C range + Antistatic strap point.

“We have been using the T 2438 for 10 hours a day for the last 12
months. Our technicians are impressed with the quick heat up time,
temperature accuracy and ease of use” - Richard Opie - Pentacom, QLD

Monitor your

Why pay up to $169 v
circulatory

elsewhere?
e

1}
1}
)
]
i
1
| Measures your sys- |
| tolic/ diastolic pres-
| sures and hearl rate.
Pravides a simple 1

way to get fast and
accurate blood pressure !

readings. Stores 30 readings |
for up to 3 individuals. |

Over 20000
now in use
throughout
Australia,
NZ, PNG and
around the

Pilot headset

Last chance to buy at just
$199! Amazing value for
money when compared to
competitors progeie

C 80708
VALUE!

investment with this padded case!
o Free this month, valued at $28.50

ALTRONIC

ONE-STOP ELECTRONICS SHOP

i Autoranging DMM with True RMS

: relative modes

Y 3 Big Electronics

Perth WA: 174 Roe St

Subwoofer
Sensation!

ACROSS
AUSTRALIA!
This fantastic

subwoofer adds
mind blowing
realism to your
home theatre or
stereo system.

UTES! Featuring a 180W
INSTALLS IN JUST MIN 10 inch driver with

NO EXPERTISE REQUIRED! built in amplifier
producing a tiny 0.1% THD. A stunning

frequency response of 35Hz-1KHz.
» level control « crossover adjustment -«
phase reversal switch.

17 in 1 Multitool
Great for the glovebox or toolbox!
Features 17 handy tools
in a single unit

such as knives,

saw, can opener, screw-
drivers, pliers, cutters etc!

Great for those quick jobs!

RRP $24.95

With features usually
only found in meters
twice the price! Capable
of measuring AC waveforms with
high accuracy, plus easy auto-
ranging operation. FEATURES:
» ACV & DCV to 750V - 10A rating
(AC/DC)+ Resistance to 40MQ

« Capacitance to 100pf « Temp to
1000°C « Continuity » Frequency to
10MHz + Diode test -
Auto power off « Rubber
holster & test leads
included. » Data hold &

Handy Keyring Laser
Pointer
building sites, guided tours etc.

Points out objects up to 50m
away. Includes batteries.

Precision Driver Set

A fantastic addition to any
# technicians tool kit. Features a
comfortable driver handle which
uses 19 interchangeable, pozi,

ex, torx and blade
Iips. Ideal for servicing
on comms & digital
devices etc.

Auburn NSW: 15 Short St~ S

1000’s SOLD

Get your point |
across! |
Great for lectures, seminars, |

Portable

Blow Torches
Super-hot 1300°C flame
! for just about any job!
! Handheld or
| self standing
)

I

)

i

1 design for
tasks such as heat-
shrinking, model mak-

ing, silver soldering and

more! Gas feed and air

flow adjustments allow a

wide range of tempera-

tures to be selected.

Easily refilled with

butane gas. T 2494

features a robust all

atluminium design.
RRP $
PN SUPER

i

13

!

I
PR

STOCKING STUFFER!

Great for finding keyholes in the
dark. Available in red, yellow, blue,

green, white and UV purple.
Choose any colour you like!

1
Replace those worn out
remotes with just one.
Combines the functions of up to 6
remotes into a single remote! Pre-pro-
grammed to suit most AV equipment.
i Plus you'll never press a wrong button
again with the handy red
backlight! 525
A 1009

3 * 1
Bargain Gift Idea: ARP $35

_______________________________

Mini Pinhole Camera
Discrete surveillance solution
for a bargain price! Pro quality
product for a great price. CCD
' sensor, B&W only.
Limited stocks

i

L
i Compact CMOS

1 Colour Camera

' Only 30mm high! Can be
| mounted just about anywhere.
| Great for home or business

. surveillance, CMOS colour

| sensor. Also features audio for
added flexibility.
i Limited stocks

for
$40 OFF. Perfect
monitoring your front door!

i

RRP $149

uper-stores:

pringvale VIC: 891 Princes Hwy




Order Hotline 1300 797 007

Check out the huge 8 page flyer éle

——— =y S A

in this

issue for more fantastic gift ideas!

Handy Hygrometer &

Thermometer

Great for home bre\_N kits, aiat
cellars or just keeping an eye . -
on the weather! Features a RAP $44.95
jumbo LCD displaying inside & outside tem-
peratures {plus trend indicators). Waterproof
sensor makes it perfect for aquariums.
In-built alerts and max/min hold functions
keep track of conditions. |

Also displays ideal dew point for wine or cigar storage.
GREAT GIFT IDEA FOR THE WINE COLLECTOR

35

Stay in bed! Stay on time!
This fabulous projection clock shows !
the time in huge numbers on your |
ceiling or wall. Features + Alarm |

clock with snooze + Compact |

plugpack (M 9421 $17.95) or§
2 x AA batteries. !

Handy 19 Range DMM
with Square Wave Output
Small enough to fit In your pocket,
this DMM s great for the mobile service-
man or student lab kit. With square wave
output and backlighting! < DCV to 600V
« ACV to 600V + DCA to 10A
« Logic Test = Resistance to
2000k » Continuity Buzzer

« Transistor Hfe « Data Hold.

Bargain 2.4GHz Cameras
Wireless security made easy!
Superb clarity video from these

professional grade cameras. |deal for
home or business surveillance. Each
have In-built wireless transmitters.

S 8723 Pro
RRP $329

mmmmm——f

RAP $419

5 m""é

Bargain Magnetic Mini Tactile |
g";zﬁ‘: Pot Connectors Switches

-

Great for proj-
ect builders and
experimenters.
Available in two
types. Dual gang

and easy to use « Powered by i--

1
Lo
1

Small yet powerful
conductive mag-
nets for testing,

prototyping, sensor
triggers etc. Sold in
matching pairs.

\olP is a great way
to keep in touch with
friends anywhere,
pLUS save a heap on
your phone bill.

Cut price PC

phone calls

SAVE A FORTUNE ON
YOUR LONG DIS-
TANCE PHONE BILL!
Voice-Qver-Internet-
Protocol (VolP)
Phone.

Use your broadband
connection as a reg-
ular telephone by making use of
' the new VolP technolo-
gy. Designed for use

easy and very cheap voice communication between PC users
around the globe. It can even be used to dial normal land lines
directly (with the use of an on-line subscription service). Supplied
with seftware to suit Windows XP/2000/Me.

Mini Keyring —_ :
JET Blowtorch “s——""Gi) -
Produces a

powerful jet like flame! Great for camping,
hiking or even as a cigar lighter!
» adjustable flame « refillable
gas chamber - one click ignition
« sturdy metal case + 12 month
viarranty.

T 24885
BARGAIN!

| BARGAIN RJS5
i Connector Packs

Super Tough Torch,
Waterproof To 30m!

|

]
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! Stock e/ Sl g
Great for the X 0200 i u .

{ up on S/ N/100pk

glovebox! J BARGAIN! EPSERARE T 40
| P 14187

Super bright LED torch powered ! data connec-
by 7 high power Japanese made ! tors for cus-

LEDs (rated at 100,000hrs). ! tom making your

Fantastic for divers & fisherman | own custom patch
etc. Includes 4 x AA batteries. ‘I leads.

RAP 55¢ ea

25%
OFF!

Building a new proj-
ect? Add some
style with these
10mm mini tactile
switches. Available
without LED or with
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Powertran®

24mm D shaft (R
2274S) and 40T
9mm PCB mount
(R 1928S). 10pc's
per pack, mixed
values contents
may vary.

P 9191 60x4.5mm
P 9192 78x4 Tmm

© Alironics 2

Mag Connectors 5 pairs for
P 9190 196x1 6mm $5.25
$5.50
$1.715

Great for experiments! E

red, green or yellow LED.
MIXED PACKS OK!

$10/10% $95/100K
S 1100 No LED S 1101-3 LED

RRP $1.55¢a RRP $2.25¢a

6V Transformer
| Great for small
i projects! 150mA max.

™ 0%% OFF. As
used by OEM’s!

«, Power Transformers

Express Order Hotlines

an

RRP $199
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Secure your home this holiday
period for under $150!

i+ DON'T PAY A SECURITY COMPANY! Protect
your home, family & possessions, Also
great for small business. This fantastic

- alarm system features unique “2 wire" technol-
i ogy which cuts installation time! (Just about
anyone could install & program this system In
HALF A DAY!) Everything you need to secure
your home: Alarm panel, siren, strobe, 4 reed
switches and 2 PIR sensors, plugpack, 50m of
cable. Features: - Entry/exit delay - 4 zone
monitoring + Tamper protection + Battery
backup + User PIN code - PIRs use pulse
count triggering to reduce false alarms

« Panic function « Door chime  « 55137
additional PIR's $39

' Measure
| distances
i at the press of
i a button!

:: This fantastic digital

| ultrasonic tape measure
! tells you distances in an
' INSTANT! Super easy

| operation. A handy built in
E laser allows you to see exactly
: what you're measuring. Max

! distance 13m.

-

Powertran® PCB

e

Ny A, 5 w

P L
Mot

-

55&3
M 7030
3VA 15V

RRP $9.50

M 7015

VA 7.5V
ARP $9.50

3VAand VA '

varieties. Stocks are
strictly limited.
240V primary.

Compact
& highly
efficient!

006 Whilst all possible care is laken, Altronics takes no responsibility for any loss or damage howsoever caused, sulfered by a reader with respect 1o any malter or thing referred to herein. Pricg
stated herein ate only valid for the current month or until stocks run out. All prices include GST and exclude Ireight and insurance. See wabsite for fraight rates.

Phone: 1300 797 007

Fax: 1300 789 777 www.altronics.com.au
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Last month, we showed you how to use the
PICAXE Net Server (PNS) to control a motor
and monitor a switch in a pet feeder via the
Internet. As promised, this month we look at
a more sophisticated monitoring system.

S DESCRIBED last month, basic

applicationsrequiring simple on/

off control can be driven directly from

the PNS with only a few extra parts.

However, more complex applications

often call for a dedicated controller,
perhaps based on a PICAXE chip.

Fortunately, a PICAXE chip in such

a system can be programmed to inter-
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act with the PNS by sharing informa-
tion (such as sensor data) in a common
area of memory. These variables can
then be displayed within web pages or
even manipulated by the PNS to alter
system behaviour.

Temperature controller
Environmental temperature con-

R4,

The PICAXE Protoboard plugs directly into the PNS I/0
connector and is a useful learning tool. It could even
form the basis of an experimental control system that is
accessible over the Internet!

By CLIVE SEAGER
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trol is one example of a process that
demands a dedicated control system.
A temperature controller might be
used to regulate the temperature in a
dwelling, greenhouse, fish tank oreven
home-brew storage tank — to name a
few examples!

An outline of a rudimentary con-
troller that could be used to maintain
room temperature (in a cold-weather
climate) within a specific range is
shown in Fig.1. It is based around a
PICAXE-28X chip, which controls a
heater and fan via transistor switches
and relays. A DS18B20 sensor pro-
vides temperature feedback.

If the PNS were not connected to
the temperature controller, then the

siliconchip.com.au



BASIC program in Listing 1 would be
all that’s required. The program waits
until the temperature drops below a
minimum of 16°C, at which point the
heater (on output 2) is switched on.
When the temperature subsequently
rises above 22°C, the fan (on output
5) is switched on.

In this example, the purpose of in-
troducing the PNS into the system is to
be able to remotely monitor the room
temperature. To do this, the PICAXE
chip needs to copy the temperature
value into the PNS shared memory
space every time the DS18B20 sensor
is read.

Shared memory

The PNS includes an area of mem-
ory that can be accessed by both itself
and a connected PICAXE chip. This
shared memory is located within the
DS1307 chip on the PNS circuit board
and is accessible via the I2C serial bus
(see Fig.2).

Handshaking is employed to ensure
that both the PNS and PICAXE chip
do not access the shared memory
simultaneously. In normal operation,
the PNS has control of the [?C bus and
the PICAXE chip simply ignores 12C
communications.

However, when the PICAXE isready
to update the shared memory, it sets
the RTS signal (output0) high. Once
the PNS is ready to release the 12C
bus, it responds by taking the CTS
signal (input 5) high. At this point, the
PICAXE chip is free to use the I*Cbus.
Once communication is complete, the
PICAXE lowers the RTS signal. The
PNS responds by lowering CTS and
retaking control of the bus.

The modifications required to the
PICAXE program to enable shared
memory access are shown in Listing
2. As you can see, memory location
50 is used to store the temperature
variable (temp).

Of course, this application shares
only one PICAXE variable but more
variables can be shared if desired. In
addition, il’s possible to reverse the
process, allowing a value entered on
a web page to be transferred back to
a PICAXE variable. Refer to the PNS
data sheet for details on how this can
be achieved.

Hardware setup

The PICAXE Net Starter Pack in-
cludes a PICAXE Protoboard (part no.
AXE022) which comes fitted with a

siliconchip.com.au

FAN/HEATER

POWER
5V.DC ‘
POWER FAN
SUPPLY

v——‘

ouTs —> i ﬁ: —
PICAXE-28X RELAY HEATER

D518820 Vs
TEMPERATURE F—-{IN0 ~ OUT2—> @ == ™ §
SENSOR

Fig.1: here’s the basic outline of what would be required for the rudimen-
tary temperature controller described in the text. It uses a PICAXE micro
to control a fan and heater via two transistors, which in turn switch two
relays. A DS18B20 sensor provides temperature feedback.

PICAXE NET SERVER
PIC18F452
2V MICRO
RTS
AXE | CTs vk
PI-clsx F or Z0
-28X . %o
-40X | sCL U=
LoV

Fig.2: external PICAXE micros can communicate with the PNS via an
area of shared memory. This memory is physically located in the DS1307
clock chip on the PNS circuit board and is accessed over the I2C bus, as
depicted here. Only the PICAXE-18X, -28X and -40X micros support I’C
communications.
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A PICAXE Protoboard is included in the Net Starter Pack and it comes
preassembled with a PICAXE-28X chip. Rows of pads around the board
provide easy access to all of the micro’s port pins. When jumpers J1 & J2
are positioned as shown (the default), the PICAXE chip is programmed
via the on-board stereo socket. For remote programming over the Internet,
move J1 & J2 to the righthand position.
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Fig.3 (left): here’s the circuit for most
of the PICAXE Protoboard (only the
optional oscillator circuit consisting of
X2, C5, C6 , J4 & J5 has been omitted).
Note the area enclosed within the grey
box - this is not part of the Protoboard
circuit. Its purpose is to demonstrate
what would be required to convert

the Protoboard into a rudimentary
temperature controller, as outlined in
Fig.1.

PICAXE-28X chip. This board can be
connected directly to the PNS via the
supplied ribbon cable, which connects
the I2C bus (SDA & SCL) and hand-
shaking (RTS & CTS) signals.

The PNS also provides power (+5V)
to the Protoboard over this connec-
tion, so no separate power source is
required for most experiments. Before
powering up, make sure that jumpers
J1-J3 are positioned as shown in the
accompanying photograph.

Fig.3 shows the majority of the cir-
cuit for the Protoboard. Also included
(within the grey box) is the additional
circuitry needed for the temperature
controller function we described
earlier. If you want to build your own
temperature controller, then this ad-
ditional circuitry (comprising Q1, Q2,
RLY1, RLY2, etc) can be constructed
on Veroboard or similar and connected
to the PICAXE-28X port pins via the
empty rows of pads on the board.

Warning: the two 5V relays (RLY1
& RLY2) must not be used to switch
240VAC mains voltages. If mains ap-
pliance switching is required, then
the relay contacts can be wired to ap-
propriately rated external switching
devices, such as the “Remote Relay”
(DSE Cat. K-3041) published in the
May 2006 edition of SILICON CHIP.

Note that it’s not necessary to
construct the entire add-on circuit
(within the grey box) to experiment
with shared memory and the PNS web
pages presented here. Instead, you may
wish to connect just the DS18B20 tem-
perature sensor and it’s 4,7kQ pull-up
resistor; this will at least allow remote
monitoring of ambient temperature.

PNS web page

Our web page for this month is very
simple, as all it needs to do is display
the temperature value. Again, the code
is split between two files, temp.cgi
(Listing 3) and index.him (Listing 4).

The file temp.cgi retrieves the tem-
perature value every three seconds by

siliconchip.com.au

Listing 1: tempcontrol.bas

Listing 2: tempmonitor.bas symbol temp = b
symbol temp = b1 main:
pause 3000
init: readtemp 0,temp
i2cslave %11010000, i2cslow, i2chyte if temp < 16 then heater_on
main: if temp > 22 then fan_on
pause 3000
readtemp 0,temp all_off:
gosub PNS_write low 2
if temp < 16 then heater_on low 5
if temp > 22 then fan_on goto main
all_off: heater_on:
low 2 high 2
low 5 goto main
goto main
fan_on:
heater_on: high 5
high 2 goto main
goto main
fan_on:
high 5
goto main
* Sub to update PNS memory
PNS_write:
high O 'set RTS
CTS_loop:
if pin5 = 0 then CTS_loop 'wait for CTS
writei2e 50,(temp) 'write temp to byte 50
low 0 ‘clear RTS
return
PICAXE-28X
ReseT []1 28[] our7
ADCO /PORTA-INO[]2 27 [lout
ADC 1/ PORTA-IN1[]3 26f]out s
ADC2/PORTA-IN2[]4 25[1our 4
ADC 3 /PORTA - IN3[]5 24[]outs
SERIALINT] 6 23[Jour 2
seriaLout 7 22fJoutt
ov[ls 21{Jouro
RESONATOR [ 9 20[] +v
RESONATOR[J10  19[]OV
INO /PORTC-OUTO / INFRANE| 11 18[]IN7 / PORT C - OUT 7 / KYBD DATA
INT/PORTC-OUTI /PwMI[]12  17[]IN 6/ PORT C- OUT 6 / KYBD CLOCK
IN2/PORTC-0UT2/PwM2[]13  16[JIN5/PORTC-OUTS
IN3/PORTC-0UT3/2cSCL[]14  15[]IN 4/ PORYC-OUT 4/ i2C SDA

Fig.4: the circuit in Fig.3 uses abbreviated labels for the PICAXE-
28X pins. Here’s a more comprehensive pinout diagram.

reading the value from shared memory
address 50. As usual, index.htm uses
frames and temp.cgito build the home
page.

Refer to Pt.3 last month to learn how

the code works and how to download
it into the PNS.

Remote PICAXE programming

So what happens if you want to
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= FTP Transfer... @

Fig.5: once the

Login: [ compiled PICAXE
IP Address 1192168110 T Connect | code has been
LogonName: [webstel ’ I successfully
< I — Dl S eS| transferred to the
: PNS, all you need
I~ Firewall T — ____‘, to do is click on
2 Z ! “Program PICAXE” to
; Pragram PICAXE |
] e | remotely reprogram
m i the PICAXE chip on
- 1 &= Fra || the Protoboard!
i
Idie...
IéEIU ok A
STOR
Send
150 Translening data,
226 Transfer Complele
File sent successhully
Diconnected
v
[
Information: This computer's IP addiess s 192168 1.5 Close

be able to change the temperature
threshold values of the PICAXE pro-
gram remotely? One way to achieve
this would be to expand the BASIC
program and html code so that you
can alter these values on a web page.
Another way would be to download a
new BASIC program into the PICAXE
chip over the Internet!

To enable the PNS to download
new programs into the PICAXE chip

remotely, you must first move jumpers
J1 & J2 on the Protoboard to the right-
hand side (see photos). This connects
the PICAXE chip download pins to the
PNS serial port via signal lines “TX”
and “RX” on the PNS I/0 connector.
Important: you must first disconnect
the Protoboard (or move J1 & J2 back to
their default lefthand positions) before
connecting the PNS to your PCvia the
RS232 cable. We suggest that you place

Listing 4: index.htm

<html>

<head>

<title>Temperature Monitor</title>
</head>

<frameset cols="100%" frameborder=1>

</frameset>
</html>

<frame name="temp” src="temp.cgi” marginheight=2 marginwidth=2 frameborder=1>

Listing 3: temp.cgi

<html>

<meta http-equiv="refresh” content="3">
<head>

<title>Temperature Monitor</titie>

</head>

<body>

<center>

The temperature value is 750 &deg; Celsius
</body>

</html>

masking tape or similar overthe 9-pin
“D” connector on the PNS to prevent
accidental dual connection.

To initiate the download process,
first open the desired BASIC program
in the Programming Editor and then
select PICAXE->Wizards->PICAXE
Net Server->PICAXE Download from
the menu. The program is first com-
piled and if this is successful, the “FTP
Transfer...” dialog appears (Fig.5).

Now click on the “Connect” and
“Transfer” buttons in turn. Once the
“File sent successfully” message is
displayed, the PNS can be issued with
a “Program PICAXE” command. This
can be achieved manually via a web
page form or by clicking the “Program
PICAXE” button. :

Summary

This is the final instalment of our 4-
part series on the PICAXE Net Server.
We hope that our examples have aptly
demonstrated how this versatile unit
could be used to bring low-cost remote
Internet access to many different types
of projects.

For more information, check out
the complete PNS datasheet (NET001.
pdf), available for download from
www.picaxe.co.uk. SC

temperatures

PO Box 139, Gollaroy, NSW 2097.

® Learn how engine management systems work
@ Build projects to control nitrous, fuel injection and turbo boost systems
@ Switch devices on and off on the basis of signal frequency, temperature and voltage
® Build test instruments to check fuel injector duty cycle, fuel mixture and brake and coolant

Mail order prices: Aust. $A22.50 (incl. GST & P&P); Overseas $A26.00 via airmail. Order by
phoning (02) 9939 3295 & quoting your credit card number; or fax the details to (02) 9939
2648; or mail your order with chegue or credit card details to Silicon Chip Publications,
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BY JULIAN EDGAR

The good bits in microwave ovens

You’ve got to be extremely careful with micro-
wave ovens - even a “dead” one can kill you!
Here’s how to render it safe and salvage some

very useful parts.

IND A HEAP OF discarded con-

sumer goods and nine times out
of ten there will be a microwave oven
in there.

Provided it’s free, there are plenty of
small but useful components inside a
microwave oven that are worth salvag-
ing. However, there’s also a potentially
fatal surprise for anyone who delves
into the innards of a microwave oven
without knowing what they’re do-
ing.

So how can you make sure you sur-
vive the encounter and what will you
find in there that’s useftil?

Danger!

Inside a microwave oven is a capaci-
tor that may well be fully charged to

R ey
Ongce you have connected the Active
and Neutral pins of the power plug
together (to discharge any capacitor
on the mains side), cut the power cord
off so the oven cannot possibly be
plugged into the mains. This is a very
important safety step.

siliconchip.com.au

well over 2000V. If so, that capacitor
has enough stored energy to Kill you, so
it must be made harmless before you can
proceed any further. In addition, there
may also be other charged capacitors
on the mains input just waiting to
deliver a nasty shock.

In most ovens, there is a bleed resis-
tor across the high-voltage capacitor to
discharge it after the oven is switched
off. However, there is no guarantee that
this resistor has done its job or is even
still intact.

If the bleed resistor has gone open cir-
cuit (or if no bleed resistor is present), then
the high-voltage capacitor could still eas-
ily have several thousand volts on it long
after the oven has been switched off and

" 3 g i
On the left is the mains tr

ansformer and o

disconnected from the wall socket. What’s
more, it can retain this lethal charge for
many months.

That means that you have to assume
that the capacitor is charged to a lethal
voltage and must be safely discharged
before you can remove any parts from
the oven. You do that by first briefly
shorting each capacitor terminal to
chassis and then shorting the terminals
directly together to make sure — all
without touching anything,

First, you will need two long, insu-
lated screwdrivers suitable for work-
ing with high voltages (ie, 5000V or
more), thick rubber gloves (eg, those
used for handling acids, not the thin
type used for washing up}, a short
length of heavy-duty insulated wire
with well-insulated alligator clips at
each end (see panel), thick rubber-
soled shoes (or a thick rubber mat to
stand on) and protective goggles (to
protect your eyes from flyirig molten
metal).

n riht is the potentially lethal hi_gh

voltage capacitor. You need to be able to access the terminals of the capacitor
to be able to safely discharge it. Note that the thick heavily insulated cables
seen here connect to the magnetron — discharging of the capacitor may also be

achievable at the magnetron.
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Use A [eam=buty Glip Lead

Note that the light-duty clip lead shown in
these photos is for demonstration purposes
only.

In practice, you should use a heavy-duty clip
lead made from 10A mains wire (to insure ad-
equate insulation and current rating), with well-
insulated alligator clips at either end. DO NOT
use alligator clips with thin insulation.

Before using the clip lead, use a multimeter
switched to'a low ohms range to ensure that
the lead is intact — ie, there should be zero
ohms between the two crocodile clips. Check
the lead each time it is used, to ensure it is

A\

still intact.

»

To safely salvage the components from a microwave oven you must first

discharge the high voltage capacitor that’s inside. To do so you'll need two high
voltage insulated screwdrivers (one shown here}, thick rubber gloves of the sort
sold for handling chemicals, and a heavy-duty jumper lead equipped with well-
insulated alligator clips (see panel). Additionally, you’ll need safety goggles and

rubber soled shoes or a thick rubber mat.

The first step isto connect the Active
and Neutral pins of the power plug
together using the alligator clip lead
(be sure to wear the rubber gloves).
This will discharge any capacitors
across the mains input (but NOT the
high-voltage capacitor). Alternatively,
you can simply short all three pins on
the plug to a metal plate. Once this
has been done, cut off the cord so

that the oven cannot be plugged into
the mains.

Next, remove the back of the micro-
wave (don’t touch any of the parts or
wiring) and locate the high-voltage
capacitor. It will be in a metal canister
near the transformer. Thick, heav-
ily-insulated leads will connect the
capacitor, magnetron and transformer.
In addition, the labelling on the capaci-

~

Discharging the Ihigh voltage capacitor involves shorting each side of the

capacitor (ie, each of its terminals) to earth, using a high-voltage insulated
screwdriver, thick rubber gloves and a jumper lead equipped with alligator
clips. Any exposed terminals on the magnetron should also be shorted to earth.

94 SILICON CHIP

tor will often indicate its high working
voltage (eg, 2100V AC).

Wear rubber gloves

First, make a visual inspection to
ensure you can access the capacitor’s
HV terminals and any exposed termi-
nals on the back of the magnetron. DO
NOT touch the capacitor’s terminals
or any of the high-voltage wiring (this
includes the wiring to the magnetron).
If the capacitor’s terminals are hard to
access and you don’t know what you're
doing, replace the cover immediately
and quit while you're ahead.

Now, wearing the gloves, safety
glasses and rubber soled shoes (or
standing on the rubber mat), attach
one alligator clip of the jumper lead to
a good earth point (unpainted) on the
metal chassis and the other alligator
clip (at the other end of the lead) to the
metal tip of one of the screwdrivers.

Next, holding the screwdriver by
its insulating handle, touch the tip
of the screwdriver (complete with its
attached alligator clip) to the exposed
terminals of the magnetron and then
to each of the capacitor’s terminals in
turn. There may be a bright flash and a
bang as the capacitor discharges, hence
the need for the goggles. Of course, if
the capacitor is not charged, nothing
will happen (or, if nothing happens,
it might not have discharged).

Note: exercise extreme caution if
you have to undo the bracket holding
the capacitor in place is order to ac-
cess its terminals. Also, in many cases,
you will have to prise up the insulated
clips on the capacitor’s terminals to
expose them. Use an insulated screw-
driver for this job and make sure you
are wearing the rubber gloves.

siliconchip.com.au
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Microwave ovens can be lethal devices. Never take the cover off a
microwave oven and apply power or work on a live one. The high-voltage
mains transformer and its associated high-voltage capacitor that power the
magnetron can easily Kill you.

In fact, the high-tension output from the transformer and the 3000V DC
or so developed by the capacitor and diode rectifier circuit are considerably
more dangerous than the 20-30,000V EHT ina colour TV set. That's because
the microwave high-tension supply is designed to supply real current!

Even after it has been switched off and disconnected from the mains, a
microwave oven circuit is extremely dangerous. The high-voltage capacitor
can retain a lethal charge for quite some time (perhaps even months) after
its last use.

The moral here is simple — NEVER poke around inside a microwave
oven (even a “dead” one) until the high-voltage capacitor has been safely
discharged (see article).

Do not even think of removing the cover of a microwave oven to
salvage parts unless you are experienced, know exactly what you
doing and fully understand the instructions given in this article for
discharging the high-voltage capacitor. This is not a job for amateurs
or for those with limited knowledge. People have been killed working
on supposedly “dead” microwave ovens and salvaging a few parts is
not worth your life!

When the high-voltage
capacitor has been discharged,
it should be removed and its
terminals bridged, so that

you know it is definitely
discharged. Important: use

a heavy-duty clip lead when
discharging the capacitor - see
panel on p94. A light-duty clip
lead like the one shown here
has inadequate insulation for
high voltage use and can easily
fuse (they even go open-circuit \
in normal use).

Now wait a few minutes and then

The only way to be sure is to directly

R0 10 yaeaed (i epsani e el

discharge the capacitor again. This
step is necessary because the initial
discharge may have only partially
discharged the capacitor.

Making sure

By now the capacitor should have dis-
charged but it might not have if there is a
wiring fault in the oven (eg, if thewiring to
the magnetron is open circuit), which
is why the oven was discarded in the
first place.
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bridge the capacitor’s terminals.
That’s best done by first using your
DMM to check the integrity of the
shorting clip. You can then connect the
clip lead between the two screwdriver
tips and then simultaneously apply
each screwdriver tip to the capacitor’s
terminals to short them together (ie,
via the attached clip lead).

That done, unclip the jumper lead
from the screwdrivers and connect |
it across the capacitor’s terminals.

These binders will protect your
copies of SILICON CHIP. They
feature heavy-board covers & are
made from a distinctive 2-tone
green vinyl. They hold 12 issues &
will look great on your bookshelf.
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* SILICON CHIP logo printed in
gold-coloured lettering on spine &
cover

* Buy five and get them postage
free!

Price: $A12.95 plus $A7 p&p per
order. Available only in Aust.
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PO Box 139
Collaroy Beach 2097
Or fax (02) 9939 3295; or ring (02)

9939 2648 & quote your credit
card number.

Use this handy form

l Enclosed is my cheque/money order for I
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I O visacard (J Mastercard |
I Card No: I
I I
I I
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I Signature I
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P/code |
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Here are the parts typically salvageable from a microwave oven: (1) Magnetron
— good magnets inside; (2) Transformer - it must be discarded; (3) 25W 240V
bulb - good as a spare for your own oven; (4) Machine thread and self-tapping
plated screws; (5) High power resistor; (6) 240V fan, (7) Microswitches — usually
four in each oven; (8) 240V synchronous motor and gearbox with about 5 RPM

output; (9) Temperature switches.

You can then remove the HV capacitor
and we strongly recommend that you
solder a wire bridge across it’s termi-
nals. Only now can you take off the
gloves, goggles and rubber shoes.

It cannot be over-emphasised that
microwave ovens with charged inter-
nal HV capacitors are extremely dan-
gerous! You absolutely must ensure
that the HV capacitor is discharged
before proceeding.

What ever you do, don’t remove the
capacitor and leave it where some un-
suspecting person might pick it up!

Salvaging useful parts

Most people don’t immediately
associate a microwave oven with big
strong magnets and microswitches.
However, along with quite a few other
bits and pieces, you'll find these in vir-
tually all salvaged microwave ovens.

After you’ve discharged and re-
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moved the high-voltage capacitor,
you can remove the two nearby large
components — the mains transformer
and the magnetron.

Unfortunately, despite initial ap-
pearances, the transformer isn’t worth
keeping. The transformer is a step-
up design that multiplies the 240V
applied to the primary about eight
times, thus giving around 2000V on
the secondary. Therefore, it would
theoretically appear that if 240V is
applied to what was previously the HV
secondary, about 30V will be available
on what was previously the primary.

However, these transformers use a
secondary that is earthed at the trans-
former frame, so the secondary MUST
NOT be connected to mains power.
Interestingly, on these transformers,
there’s also another secondary that
looks suitable for a low voltage output
when mains power is connected to the

original primary. However, that would
leave 2000V across on the terminals
next door — potentially lethal.

In short, throw the transformer
in the rubbish bin (so no-one else is
tempted to use it). It’s too dangerous
to use in any other application.

By contrast, the magnetron is worth
salvaging — no, not to make a ray gun
to shoot the neighbour’s cat but for
the extremely powerful disc shaped
magnets that are inside. These can be
used wherever you need strong mag-
nets. One good application is to glue a
magnet to the base of a plastic ormetal
dish in which to keep nuts and bolts.
That’s especially useful when you’re
disassembling a piece of equipment
—even if you knock over the dish, the
nuts and bolts won’t go anywhere.

Note that these magnets can be frac-
tured, leaving very sharp edges —so be
careful when handling them.

While you're in this section of the
oven you can remove the temperature
switches. All ovens have one and some
have two. These are normally-closed
(NC) designs that go open circuit if an
over-temperature condition occurs.
These can be salvaged for use in other
equipment. Often the trip temperature
is written on the switches — 95°C and
125°C are common.

You’ll also find several microswitch-
es (usually four). These snap-action
switches are used in the door interlock
mechanism and usually have a high
current rating; eg, 16A at 250V AC.

Don’t forget the fan

All microwave ovens use an internal
fan. These 240V fans are not enclosed
(ie, the motor terminals and wind-
ings are exposed) but they are fine if
mounted inside a case, with suitable
insulation applied to the terminals.

Even if you don’t have a use for
a 240V fan, you’ll find the blade as-
sembly easily pulls off the shaft and
can jusl as easily be pushed onto the
shaft of a small DC motor. In fact, my
personal desk fan comprises an ex-mi-
crowave fan-blade assembly powered
by an ex-VCR DC motor, mounted on a
small salvaged in-line power supply.
It is quiet, compact and very effective
— and each summer I marvel at the
longevity of the motor which in its
two lives must have done an awful lot
of revolutions!

What else?
So what else will you find in the
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oven? Well, in addition to the above
“goodies”, you will find a high-power
ceramic resistor (typically 20W and
8009, a compact 25W 240V light bulb
(best put aside as a spare for your own
microwave oven) and the turntable
motor. The latter is a compact and
enclosed 240V AC synchronous unit
that uses an internal geartrain to pro-
vide an output speed of about 5 RPM.
This is ideal for use wherever you want
something to slowly rotate (a spit on
a barbecue perhaps?). It can also be
mechanically driven backwards, to act
as a compact high-voltage alternator;
eg, for use as a hand-cranked LED torch
(see Salvage It! for January 2006).
The touchpad/LCD/timer assembly

Two disc-shaped magnets
like these are inside the

. magnetron. As shown,
-they’re very strong and so
have lots of uses.

can also be removed and put to use
— see “A Digital Timer for Less than
$20” in the August 2003 issue of SILI-
CON CHIP.

Conclusion

The parts salvaged from a micro-
wave can be used in lots of other appli-
cations. These parts include switches,
magnets, fans, high-power resistors
and the turntable motor. They take
up very little storage space and can be
quickly and easily salvaged.

But whatever you do, make sure that
you first carefully and safely discharge
the high-voltage capacitor — we want
you to be around to salvage lots of
other goodies in the future! SC

Rat It Before Yo

u
Chuck I} T &}

Whenever you throw away an old
TV (or VCR or washing machine or
dishwasher or printer) do you always
think that surely there must be some
good salvageable components inside?
Well, this column is for you! (And it's
also for people without a lot of dough.)
Each month we'll use bits and pieces
sourced from discards, sometimes in
mini-projects and other times as an
ideas smorgasbord.

And you can contribute as well. If you
have a use for specific parts which can
easily be salvaged from goods com-
monly being thrown away, we'd love
to hear from you. Perhaps you use the
pressure switch from a washing ma-
chine to control a pump. Or maybe you
salvage the high-quality bearings from
VCR heads. Or perhaps you've found
how the guts of a cassette player can
be easily turned into a metal detector.
{Well, we made the last one up but you
gettheidea...)

If you have some practical ideas,
write in and tell us!

&,

Li-lon Smart Chargers

Custom-made Lithium lon, NiCd
and NiMH battery packs

| _LL;A‘

2400mAh NiMH AA cells

High-quality single cell chargers
with independent channels. Charge
any combination of NiCd & NiMH
AA and AAA cells

Ask for a free copy of the
Battery Book catalogue or visit
www.batterybook.com
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Vintage Radio

By RODNEY CHAMPNESS, VK3UG

The AWA 976A Hybrid Car Radlo

Developed during the 1960s, hybrid car radios
combined a valve front-end with an audio
output stage based on germanium transistors.
They quickly replaced valve-based designs with
vibrator power supplies but were themselves
made obsolete within a few years.

In the beginning, the radios used
in cars were nothing more than small
domestic valve receivers. They were
powered by an assembly of filament
(A}, high tension (B) and bias (C) bat-
teries, which was rather unwieldy.

In most cases, these radios would
have been used only while the vehicle
was stationary (and with the engine
off), as the ignition noise from vehicles
such as the Model-T Ford would have
been horrendous. In short, they were

a
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hardly a practical proposition and
their use would have been restricted
to a small percentage enthusiasts,

It soon became obvious to the
manufacturers that there was a market
for dedicated car radios and suitable
sets began to appear during the early
1930s. In fact, it was this development
that prompted valve manufacturers to
produce valves with 6.3V heaters, to
suit the 6V electrical systems used in
cars at the time,

-
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This is the view inside the chassis with the top cover removed. Note the

pushbutton tuning mechanism.
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The ubiquitous vibrator also made
its appearance during the early 1930s
and this meant that car radios could
now be completely powered from
the vehicle’s electrical system. These
vibrators were initially half-wave de-
vices but were swiftly replaced by the
full-wave types which are familiar to
vintage radio enthusiasts.

Hybrid radios

Vibrator power supplies and 6.3V
and 12.6V heater valves were almost
universally used in car radios up until
the early 1960s, until the introduction
of hybrid car radios. These hybrid sets
used a mix of valves and germanium
transistors and no longer required a
vibrator to supply the high-tension
(HT) voltage. Instead, a special range
of valves was developed that could
operate satisfactorily on either 6V or
12V of HT. In fact, the upper plate
voltage rating of many of these valves
was around 33V.

However, while these valves worked
quite satisfactorily in the radio fre-
quency (RF), converter, intermediate
frequency (IF) and low-level audio
stages, they could not draw enough
current (due to the low plate voltage)
for the audio output stage. On the other
hand, early transistors were rather
poor performers at the frequencies
used in RF, converter and IF stages
but were quite satisfactory at audio
frequencies.

As a result, these transistors were
used in the audio output stages and
they provided enough output power
to drive a loudspeaker.

This combination of low-HT valves
and germanium transistors proved
to be quite successful. However, this
arrangement was to be short-lived.
Within a couple of years, transistors
had been improved sufficiently to
make valves redundant and the hybrid
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sets were replaced by full-transistor
designs.

An interesting innovation

Many vintage radio buffs will be
unaware of hybrid car radios, due
mainly to the relatively short period
of time that they were made. However,
they were quite an interesting innova-
tion and demonstrated how two differ-
ent technologies could be successfully
married together.

In my case, I had been bemoaning
the fact that T had been unable to ob-
tain a hybrid car radio for some time
—both for my collection and to prepare
a column in Vintage Radio. However,
when I mentioned this on one of the
amateur bands recently, an amateur I'd
not heard from for many years came
on and said that he did have such a
set — an AWA 976A, in fact. He also
offered to lend it to me, along with a
service manual, and I quickly took him
up on his offer.

Circuit details

During this transitional time when
transistors were finding their way into
car radios, vehicles could be either
positive or negative to chassis. Euro-
pean vehicles tended to be positive
earth and American vehicles were
negative earth.

Most vibrator-powered car radios
were not polarity sensitive, so it didn’t
matter whether the active line from the
vehicle battery was positive or nega-
tive. However, some car radios were
polarity sensitive and had to be de-
signed to operate with either earthing
situation. This was achieved by fully
floating the circuit inside the cabinet,
which made life more difficult for both
designers and servicemen alike.

By contrast, the AWA 976A was de-
signed to be used only with negative-
earth vehicles. The valve section of the
set follows the normal valve line-up,
with an RF stage (12BL6), a converter
stage (12ADS6), a single 455kHz inter-
mediate frequency (IF) amplifier and
finally a duo-diode-triode (12I'K6) as
a detector, AGC detector and low-level
audio amplifier.

Fig.1 shows the circuit details. The
antenna input is typical of most car
radios from the early 1950s until the
end of the valve era. The tuning is not
done with a variable ganged tuning ca-
pacitor but with a variable-inductance
(permeability) tuning mechanism.
What is different about the input cir-
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This version of the AWA 976A was made to fit Ford Faldoﬁ cars made

during that era. The chassis is rather large for a car radio.

cuit is that the antenna and its cable
form part of the tuned circuit at the
input. Final tuning of the antenna
circuit is required when the receiver
is installed in the vehicle.

As usual, a telescopic antenna is
used and the signal is fed to the receiv-
er’s input via a coaxial cable. In effect,
the coaxial cable is in parallel with
trimmer capacitor C1 and forms part
of the tuned circuit. Their combined
capacitance is intended to tune the
antenna circuit to a peak at around
1500kHz.

During installation, C1 is adjusted
to compensate for variations in the
coaxial cable capacitance. The coaxial
cable is not just any old coaxial cable,
being usually around 110 in imped-
ance and with air spacing to keep the
capacitance between the centre con-
ductor and the shield to a minimum.

Note that coaxial cable is necessary
for the antenna lead, otherwise elec-
trical noise from the vehicle would
drown out all but the nearest and
strongest radio stations. The coaxial
cable provides shielding which pre-
vents noise pick-up and externally
mounting the antenna also signifi-
cantly reduces noise.

The 12BL6 is coupled to the 12AD6
(V2) via tuned circuit L4, C5 & G6 and
coupling capacitor C7. V2 is a penta-
grid converter and works much the
same as a 6BE6.

IF stages
The output of the 12AD6 is at

455kHz and this signal is fed to IF
transformer TR1. From there, it goes to

_IF amplifier stage V3 (another 12BL6)

and is then fed via IF transformer (TR2)
to the diode detector.

Note that the plate of the 12BL6
goes to a tapping on the IF transformer
primary. This is not common practice
and was probably done to match the
output impedance of the valve with
the dynamic impedance of the tuned
circuit, to ensure maximum gain and
minimum loading.

Next, the IF signal is applied to the
detector diode (pin 6) of the 12FK6
(V4), where it is detected. The re-
covered audio is then applied to the
grid of the valve, with C16, C17 & R8
filtering out the IF signal. In addition,
atone control (RV2) and a tuning mute
switch (SW1) are included in the grid
input to this valve.

V4 provides a modest degree of
amplification, after which the audio
signal is fed to the transistor output
stage.

The AGC diode (pin 5) of the 12FK6
is supplied with signal from the top of
the plate winding of the IF amplifier.
This means that the AGC voltage is
greater than it otherwise would be if
derived from the signal that’s fed to the
detector. The selectivity of the IF am-
plifier is lower here too, which means
that as the set is tuned, the AGC starts
reducing the gain of the receiver before
it is right on station. This reduces any
blasting as the tuning approaches the
optimum position.
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MANUFACTURERS

TECHNICAL INFORMATION AND SERVICE DATA

SUPERVISED SERVICE

A.W.A.
TRANSISTOR CAR RADIOS
MODELS 976A., 977A.

These models correspond to Ford Part No's XL-18805-8B ond
XL-18805-€, used in the Ford Falcon

GENERAL DESCRIPTION

Model 976-A is a four valve ond 1wo Iransistor, press butten permeabilily luned superhelerodyne car rudio
Model 977-A is o four volve ond two tronsistor, manually luned suparhelerodyne car radio.

ELECTRICAL AND MECHANICAL SPECIFICATION

Frequency Renge .. 525-1850 Ke/s (570-182 meirus)
Intermediate Frequency 455 Ke/s
Ballery Vullnga

plus cable 50660
plus frat cloth 50825
15 ohms at 400 cp.s.

... 3BI9SA
<. 3 watty

Manuol Turing, Press Butioms, OF ond
‘wplng (st of 5\ Volume, Toik
A Manyol Tusing, Volume, Power, Tone

Valve wnd Trumister Comploatnt
od-om- I}I‘L#--R.l wu\.-
artat
ln\’lo!ruﬂ I?UI.A- LF. lwlﬁ
M-ﬂlrﬂ! 12FRe—Datestor, A0.C, Rudio

A0 051~ Orbee
AWV THIOT—Dutput

Rodls Remavel

6. Remove tha rodio assembly (rom the instrument

Rodle Repletament

To replace the rodio raceivar, ravarse the pro-
cedure above. Check 1he rodio aperalion and odjus)
the cerial Irimmes if necessary.

Diel Lemp Replatomant
Firgl remave iha cecoiver on daisiled pheve
Atcent to fha diol loma b than cbtolnad by Ini
Miw:ﬁmwd bulmg late. - bn Mady
he lamp y  fer corrmet
iﬂmrlm b lomp HMB h diese 1o the disl
baching phate withou! feuching it

Disl M IMI [Lir 8]

diogrom thows cord aismbly in senlre of
‘ru ulmml.u when the fening e b
furnied 3 temns clockwise frem by Dol enticlockouhie

SERVICE NOTES FOR TRANSISTOR RECEIVERS

General:

Vihilst Transisian. when used witin Ihe mosutosturer's
ratings, should give consideiably lorger Iife in servce Ihon
vocuum tubes, the loflowing precoutons should be
obstrved when servicing

Trangstors cun be domaged when shacking < reo
continuity by the 0.C. voltage przsenl  on ohmmefer.
To ovoid demging 0 liansistor or getling o riisisading
vesistonce reading. the base ard emtler lpods le the
unws tor should be dtcoanested, Howsver, an ehmmeree

wilh care lo lest a power Irorsisior at
Geseibed loter,

The use ol scomwdrivers os 0 means of chacking high
feasion is n0Y only 0 waste of hime b.i cas permanenl iy
domage The Mransistars Simicarly she indisc-Trimgle short.
ing 1a greund of the valra grids ond particularly the out-
put Nansistor base os a means of checking whether certain
slngln are operofing will ofmost cerlomly have droshc
recults

Get m Ihe habal of usirg @ good qualily velimeter and
s npml troter br gentrator with o sxries copociter fer
oult Fnding

in general the power tronsistar a%osld bs the dast
companent fo be suspected in a foulty receiver. Howerer,
¢ rstener i faully dus to on open circui speaker voice
cail, men the tronsistor should be checked for possible

Power Treusisior Test:

Power franislars can be readily cheched for short or
apen cifcuit by corefuly apalying an ohmter chack 1o
detemuine ihe forwacd ond reverse cevstance of each
wnelien os a di

An ohmmeter, either multimeter or vacuum lube type,
having a smoll baltery voltape of say ) 3 valte opphed on
the XI range must be used. Check 1hit wilh o volimeter

HIGH

velare using o1 0 hgher voliage will couss donage &no
chec Ihe polorly of the mefer ieods in the ohmrizler
positian. Often fhis is the reverse of Ine polarty when
used 05 a vo'tmeter or ammeter

Fig 2 shows Ihe corcsct resyronce ieadings betatcn
the functians of e ZH30! pomsr tranditor with the ¢

—ags indical'ng *he coriect polority of the opplied
Shintor lscds The bass and cmiller lads shovle be
discoraected from o moun‘ed teonsistor

Bios Adjestment:

A vatichle cwml w3 i provided (o enable odius)-
ment ol the base——=mitter bias valtege, This & s at
the laztory ond Tockd nol recd resetling uniess o
replociment tramsistor hos beea filled. To set ke bios.
Dvo:r-d os folioms:

fo} Connes) a voltmeler capoble of otcurately measuring

05 volrs ccrass the smilter resistance choke (R22)

b Adst the bowtery mpul valiage fa exactly 120
Yallh with Whe veceiver speraling Adiis) the bias
comtra vatil the volineler ceads exactly 05 vells

or

{o: Conreet an ammeter capabhe of accuralzly mzasur-
ing 500 mA in the supply Jind to the Dutput choke
iwn

(o Adost the bathery inpit valioge o exncily 120
voils with Iio recener operaling

[ ldp.xl the bioy conlrel unti) the ommeter regds
00 A, In either cape |hu will ge1 the
"ummnr coliecies current ol SO0 m,

Transislor Mounting:

ower fransisiors ore thermaily connecied lo, bur
el«'nmlly insulated from, Ihe heot sink.

(t o wansistor i3 remeved tom heol sk or
replocad for ony sason. it it eaventl nm the talloming
hoo of mounting be carefully odopted.

no_pccoval nmsn the old lead gatkel ar micn
ry mor be used o4

To moual the Donsistor, first liberaily smaar the
relevont surfaces of The heal sink ond the fransisior, ond
both sides of the lsad gaskel and mico insulotor ‘wilh
siiicgre grease. (MS4 silicone compound is avoikable in

n&v 6 or. tubes)

the m\m insulator in posifion cn the heal sink
lnllond by Ihe leod guskel ond Fnglly Iha rramislor,
Secure this ossembly fo the heot sink with two 1 % No
self-topping scraws

To recuye the rodia ceceiver, pidteed o
follows:

. Pull the radic ralary control knobs off ond remove
Ihe nuts and washers retaining tha rodic fo the
insirumen) punel

. Disconnect the oerial leod from the recelver,
Disconnoct the speokaer lead from Ihe receivar.

. Disconnec) the pilol Jamp lead and the rodio low

patition, spring ond peiater are then ln thelr mid
pasition

tension lsad al the fuse ponal,

. Remova the twa nuts, plain washers end lock
washars sscuring the righ) and left-hand brockels
1o the receiver.

Note that the resistors in the AGC
lines have very high values, which
means that any leakage in C4 or C8 can-
not be tolerated. The full AGC voltage
is applied to both the signal and sup-
pressor grids of V1, while V2 and V3
bath have about a quarter of the AGC
voltage applied to them compared to
the RF stage.

Transistor stages

Let’'snow take a look at the transistor
stages in the audio amplifier.

As shown in Fig.1, the triode audio
amplifier’s plate is directly connected
to the base of VT1 (2N591), the first
transistor audio stage. The amplified
output from VT1 is then fed via audio
transformer TR3 to the base of audio
output transistor VT2 (2N301).

In this circuit, the 2N301 is used as
a class-A audio amplifier. Its forward
bias is set to give a standing current
0f 0.5A and this is achieved by adjust-
ing RV3. Note that there is very little
collector current flowing through
the speaker when it is connected via
socket SK2. This is because inductor
L7’s DC resistance is extremely low,
so most current flows through this
inductor.

100 SILICON CHIP

RESISTANCE DIAGRAM
FiG 2

Worning. Eacessive tighlening of Ihese screws con
distort the tronsistor bose with the donger of ruprure 1o
the mica msuldtar.

Finally check with on ohmmeter [he insulslion terween
Ine collector [mounling Nangel and the heal sink ishould
be grealer thun | megahm) For this check, conneclhiens
19 the transisior $9:kel should be removed

The audio output from the 2N301
output stage is around 3W, which is
sufficient to drive the speaker to good
volume.

The receiver’s total current drain is
around 1.4A which was less than half
that drawn by a comparable vibrator-
powered receiver operating froma 12V
supply. In practice, the hybrid valve
and transistor combination worked
quite well and these receivers were
good performers.

Cleaning up

The AWA 976A and its manually
tuned brother — the 977A — were de-
signed for use in the Ford Falcons of
the era. The case is quite large and
that makes it a relatively easy set to
service. With no pushbutton tuning
mechanism, the manual model was
even easier.

As with any set, its appearance some
40 years later depends on the quality of
the material used; ie, the metal plating,
the timber and veneers, and plastics
and bakelite. It also depends on how
well the set has been looked after and
where it has been stored.

The top and bottom covers are easily
removed, with just three self-tapping

These two pages from the service manual give the general
specifications (left) and provide useful service data,
including a test procedure for the transistors.

screws holding each cover in place.
The heatsink and the 2N301 transis-
tor can then be removed by undoing
three screws along the front edge of
the receiver case. The transistor and
heatsink are then left “swinging” but
still attached by the three transistor
leads — well not quite, as the collector
lead broke off in this particular set.
The lead was single conductor and
had fatigued and broken, so Ireplaced
it with a multi-strand lead.

However, that was a minor fault. The
most obvious problem was that some-
onein the distant past had applied lots
of heavy oil to the pushbutton tuning
mechanism. Over the years, with dust,
heat and vibration, this oil had worked
its way into many other areas of the
receiver. The oil/dust combination had
then congealed and much of the set
had become a black “mucky” mess.

I attacked this muck using a small
paintbrush dipped in kerosene, after
which most of it could be removed
using arag wrapped around the end of
a screwdriver. However, it was so bad
in some places that I had to scrape it
off. This isn’t easy when there is little
spare room, despite the good access
for service.
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In the end, the clean-up was rea-
sonably successful but there is still
some muck there. They only way to
completely get rid of this would be to
strip the whole set down but I'm not
quite that keen. Unfortunately, the
hardened oil gunk had also upset the
inductance tuning mechanism and one
slug has broken free.

The case itself is all metal, as is
usual with car radios. This effectively
shields the circuitry from the electri-
cal interference generated by the car’s
electrical and ignition systems.

In this instance, the quality of the
plating left something to be desired
but then the manufacturer would not
have expected the set to still be around
some 45 years after it was made! The
plating is quite pitted but it cleaned
up quite well using a kerosene-soaked
kitchen-scouring pad.

The control knobs on the set are &}
not the originals according the pho- S
tographs in the service data. Instead, ——
they appear to from an AWA mantel o =
set of around the same vintage.
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Circuit checks

As usual, I began by checking the et
most critical capacitors for electrical
leakage and found that they were all
faulty. As a result, I replaced AGC by- E
pass capacitors C4 & C8 with 50V disc
ceramics, as well as audio coupling
capacitor C22. 4

Nothing else appeared to be defec-
tive other than that the oscillator coil
slug had come adrift from the tuning
mechanism. The slug adjustment shaft
had a bright area on it, which indicated
that it had been shielded from corro-
sion in the tuning adjustment mecha-
nism. As a result, I slid the adjustment
shaft into the mechanism so that the
bright area disappeared and then glued
itinto position using contact adhesive.
Once dry, it appeared to work well and
the slug moved freely in and out of
the coil when the tuning mechanism
was operated.
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brid car radio used four valves in the RF and IF stages, plus two PNP germanium transistors to form the audio output stage. Note

Sticky mechanism

This check also revealed that the
tuning mechanism was rather “sticky”
and wouldn’t tune across the whole
broadcast band. This problem was
fixed by judiciously cleaning the
sliding mechanism and lubricating it
(sparingly) with Inox. It’s quite possi-
ble that the original owner had trouble
with the tuning mechanism sticking
and consequently oiled it quite heav-
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AUDIO OUTPUT ; 5 .
TRANSISTOR ; b

Most of the under-chassis co

mponents are wired f)dint-td-poiﬂt_ between the

valve sockets, IF transformers and several tag strips. A large flat piece of
metal provides heatsinking for the audio output transistor.

ily to overcome the problem. This
may have had the desired effect but it
certainly caused trouble later on.

Alignment

With all those initial repairs com-
pleted, the set worked as soon as
power was applied. However, it was
obvious that the alignment needed
tweaking and this involves making
adjustments in the RF, antenna and
oscillator circuits.

First, the unit was tuned to the
extreme high-frequency end of the

dial. My LSG11 signal generator was
then tuned to 1650kHz with a 1kHz
modulation tone and connected to the
antenna. C9 was then adjusted until
the signal could be heard.

That done, the set was tuned to the
extreme low-frequency end of the
dial, the signal generator adjusted
for 525kHz and L6 adjusted until the
signal generator was heard. During
this time, the signal generator level
was kept relatively low to ensure the
set was not overloaded, as this could
result in spurious responses.

These two adjustments were done a
couple of times, as they interact with
each other to some extent. The actual
adjustments required were small, as
I had obviously managed to get the
oscillator slug into the right position
on the tuning mechanism when I glued
it into place.

The antenna and RF slugs had not
been interfered with, so I simply
peaked C5 at around 1500kHz. The
antenna circuit is tuned up with the
set in the car. First, the set is tuned
to around 1500kHz with the antenna
fully extended and then C1 is adjusted
for best performance. This adjustment
is accessible from the outside of the
case.

The I[F amplifier stages seemed to be
correctly tuned and the set was now
performing normally, so no attempt
was made to peak the IF stages. In fact,
it is rare for the IF stages in car radios
to drift in alignment due to the sticky
core-locking compound used.

In summary, there wasn’t alot wrong
with this set — a few leaky capacitors,
a very gunky chassis, one tuning slug
not operating and 40 years of corrosion
just about complete the list.

Summary

This is the only hybrid car radio
I've seen in recent years, as they are
now quiterare. If you come across one,
grab it. I would be more than happy
to have one in my own collection, as
they were an interesting type of radio
that was quite popular, if only for a
short time. sC

Photo Gallery: Astor Model GS (1949)

MANUFACTURED BY Radio Corpora-
tion, Melbourne, in 1949, the Astor
Model GS was housed in a stylish
bakelite cabinet and was available in
a range of colours. This blue example
was rare and is now very collectable.

This set used the same basic re-
flex circuitry that was common to a
number of 4-valve Astor models. The
valve line-up was as follows: 6A8-G
frequency changer; 6B8-G reflexed
IF amplifier/1st audio amplifier/detec-
tor/AVC rectifier; 6V6-GT audio output;
and 5Y3-GT rectifier.

Photo: Historical Radio Society of
Australia, Inc.
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Model train

controller

I have built the Model Train Con-
troller from the November 1995 issue
of “Electronics Australia” and have a
question regarding its operation.

The controller works OK on a re-
sistive load, with the voltage slowly
rising and falling as designed but on
a train motor, the back-EMF seems to
be triggering the SCR continually. The
train goes into “cruise control” and
the throttle (VR1) no longer controls
the speed.

Can you please suggest a fix for this?
Are there any more recent or more
advanced train controller designs
published by SiuicoN CHIP? (]. Y., via
email).

@ In our experience, SCR control-

lers do not do a good job with model
locomotive motors. Having said that,
check diode D7 and capacitor C3 as
they should be filtering hash on the
lines.

For a really smooth and realistic
controller, have a look at any of SILICON
CHrr’s switchmode transistor designs
such as the “L’il Pulser” from the Feb-
ruary 2001 issue.

Spark generator

wanted

I am looking for a spark generator
circuit that will produce a nice spark
at the press of a switch; battery-pow-
ered would be preferable. Has SILICON
CHIP done such a circuit? (Y. M., via
email).
® Have a look at the Jacobs Ladder

| What wonderful projects are pos-

sible with modern components. A
‘ few years ago, a project such as the

UHF prescaler described in the Oc-
tober 2006 edition of SILICON CHIP
would have hardly been possible
for the average constructor, or at
least not with the confidence that it
would work without any hassles or
a bench equipped with equipment
worth as much as one’s home. I
shall be building one for use with
23cm and 13cm ATV Tx design and
construction.

The reason for this letter is to
query the value of the two 10nF
capacitors for the input and output
of IC1. The reactance of the two
capacitors is only 0.31Q at 50MHz.
100pF with a lower self-resonant
frequency would still have a reac-
tance of only 31Q and even 10pF
would operate quite effectively with
its 3109 of reactance.

At microwave frequencies of
around 3GHz, for 10pF the reac-
tance would be insignificant but
{
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their reduced inductance and self- |
resonant frequency would be a de- |
cided advantage as well as reducing I
the possibility of lower frequency |
instability. I have noted the excel-
lent supply decoupling technique
employed. Perhaps the 10nF values
were typographic errors?

I do not intend this letter to be
taken as a criticism for I am genu-
inely interested in the design phi-
losophy, having designed pro and
non-pro projects over many years.
(V. B., via email).
® The value of the coupling capaci-
tors on either side of IC1 may seem
a little high but we found that the
sensitivity of the prescaler dropped
significantly at 50MHz if they were
reduced much below 10nF, at least
with the X7R dielectric capacitors
being used. However, if you are not
too concerned about the sensitiv-
ity at 50MHz, you could use lower
values for these capacitors.

We would suggest either 1nF or
470pF.

project described in the September
1995 issue. It uses an ignition coil
to generate a healthy column of fat
sparks.

Digital clocks do not
keep good time

Can you explain why it is that

identical radio clocks gain time at
vastly differing rates when they all
use [Cs clocked by AC from a common
household supply? Is it possible for
control tones to cause false triggering
of the counters, perhaps to a different
degree? (H. M., via email).
@ Are you sure that the clocks are
controlled by the 50Hz mains? They
could be crystal-controlled, which
would explain the differing time gains.
If they are crystal controlled, there is
sometimes a trimmer, which can be
adjusted for better time-keeping.

We would not expect mains control
tones to affect time-keeping since they
arereduced in amplitude compared to
the mains voltage and so should not
trigger the counter inputs.

Damping factor of
class-A amplifier

I am in the process of putting
together a stereo set-up of the 15W
class-A amplifier and would like to
know how much better the damping
factor is compared to most top brands.
I'm also curious as to how its damp-
ing compares to your other amplifiers,
especially the 100W class-AB Ultra-LD
amplifier. By the way, would you know
the gain dB of the 15W class-A unit?
(N. N., via email).
® If you have the articles for these
amplifiers, you will see the damp-
ing factor quoted in the specification
panels. For the 15W unit, it is greater
than 200 at 100Hz & 1kIz, while for
the Ultra-LD it is better than 170 for
the same frequencies.

In other words, both amplifiers are
so good that the damping factor is
academic. The voltage gain for both
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amplifiers is also identical, as set by
the 18kQ and 1.2kQ feedback resistors.
The voltage gain is x16 or +24dB.

Further mods to
Battery Zapper

I recently built the “Deluxe Lead-
Acid Battery Zapper Mk.2” featured
in the May 2006 issue and uncovered
several problems:

(1) When connected to a 12V battery,
the Zapper circuit would usually oper-
ate as intended with an audible 1kHz
tone but every now and then would
refuseto start properly. No tone would
be audible and the 3A fuse would open
after a few seconds.

This problem was rare at first, but
after a week of continuous operation it
occurred much more frequently. Fur-
ther investigation revealed the supply
to IC1 was oscillating wildly at around
200kHz. This was the result of the LC
power filter interacting with the output
of the zapping circuit. Replacing RFC1
with a link cured this problem without
adversely affecting the regulation of
IC1’s supply.

(2) When zapping a 24V chain of
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batteries while connected to a 2-stage
smart charger, the battery voltage held
steady at 28.5V. This caused 2W of
power to be dissipated by the 1W-rated
ZD1. This also applies to the checker
regulator diode ZD4.

While this may not matter for short
periods of time, the Zapper is expected
to run continuously for days. This will
result in an unacceptable load on the
zener regulators. There are several
possible solutions. I chose to replace
the two 100Q 5W resistors with 180Q2
parts and replaced both ZD1 and ZD4
with two 6.8V 1W zeners in series.

(3) When zapping 24V batteries, the
circuit generates a large amount of
heat. I decided to drill a large quantity
of ventilation holes in the sides and lid
in the top half of the case before sealing
thelid, but even then the circuit board
became discoloured and the plastic
formers of L1 & L2 deformed.

Perhaps most importantly, D3 be-
comes extremely hot. Even with a
small heatsink fitted, it managed to
char the insulation of a wire that
happened to come into contact with
it. I recommend that all constructors
increase the ventilation and fit a heat-

sink to D3 if they intend to operate the
zapper at 24V.

(4) The condition checker circuit
would work fine at 12V but would
destroy a Mosfet or two, as well as 8,
D10, D11 and the three 0.22Q resis-
tors, whenever an attempt was made
to check a 24V battery. The Mosfets
appeared to be failing short, taking
out the other components due to the
over-current condition.

I managed to reproduce the problem
non-destructively by replacing the
three 0.22Q tesistors with one 0.5,
This revealed that the current limiting
would work perfectly at 12V but would
break out into wild multi-MHz oscilla-
tions when connected to 24V.

After eliminating all other possibili-
ties, I guessed that the MOS parasitic
G-D and G-S capacitances were form-
ing a feedback loop within the source-
follower circuit configuration. This
was confirmed when I inserted four
0.5Q 5W resistors in parallel between
the MOS drains and the battery posi-
tive, at which point the oscillations
ceased.

I trust that you will test and pub-
lish these modifications, as they have
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24V LED Drivers For Underwater; Lights

Thave built six underwater lights
using the 3W Star LEDs (Jaycar
7ZD-0526). I am now looking for a
suitable 24V driver for them.

The Jaycar catalog lists two units:
AA-0580 rated at 1W, 11-30V and
KC-5389rated at 1-5W, 12V, Will the
AA-0580 drive the 3W LEDs?

Alternatively, would the KC-5389
be a better choice if it can be modi-
fied to run at 30V? If the KC-5389
could be modified, should I use
one driver for each LED or put two
LEDs in series?

The LEDs are heatsinked and en-

caused me several days of headaches
and I would not want others to have
to go through the same process. (R. F.,
via email).

® After further testing, we too have
discovered the instability problem
in the Zapper circuitry, which seems
to occur only with a proportion of
STP60ONF06 Mosfets. As noted in
Notes & Errata in the October 2006
issue, we recommend fitting a 100Q
stopper resistor in series with the gate
of Q1, which prevents this instabil-
ity without degrading the Zapper’s
performance.

We have nol encountered the other
problems you describe when checking
the condition of 24V batteries. How-
ever your modifications would be very
applicable for anyone who expects
to use the project with 24V batteries.
Thanks for providing the details.

6V to 12V radio

conversion

M. S. asks in the September 2006
issue aboul running a 6V car radio on
12V in a 1953 Pontiac he is restoring.
Perhaps he could salvage one of the
old 6V headlamp bulbs and put thatin
series with the radio to act as a drop-
ping resistor?

A 55W bulb would draw 9A at 6V,
so it should be able to handle the
current drawn by the radio. He could
perhaps fit it inside the radio casing.
(P. C., via email).
® Thatisan interesting suggestion but
it could lead to damage in the radio,
even if you did match the headlight
bulb current with the radio current.
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closed in a stainless steel housing.
(J. N., via email).

® The Jaycar AA-0580 is suitable
for driving 1W LEDs only. As de-
scribed in the May 2004 issue of
S1LICON CHrP, the Luxeon LED Driver
(Jaycar KC-5389) was designed for
operation from a 12V DC supply.
However, it can be modified to
operate from 24-28V DC and drive
two 3W stars in series with the fol-
lowing changes:

(1). Replace the 24V/5W zener
‘diode (ZD1) with a 33V/5W type
(available from www.wiltronics.com.au

Initially, the valves will not draw any
HT current and so the HT voltage will
be much higher than it should be. This
could damage the electros and the
vibrator itself. It might also blow the
valve heaters.

The idea of installing a 55W bulb
inside the radio casing would not
work either — headlight bulbs get ex-
tremely hot.

DC-DC converter for

vintage radio HT

I refer to the 12AX7 valve audio
preamplifier published in the Novem-
ber 2003 issue. I wish to incorporate
the DC-DC converter from this project
into a vintage valve car radio, using it
to supply HT to five valves instead on
one. The current on the HT rail will
need to be about 50mA.

Your article quotes the 12AX7 valve
asneeding only 2mA from the HT rail.
How much current can the DC-DC con-
verter provide? (C. S., via email).
® The unit should comfortably de-
liver 50mA. However, its hash may
interfere with radio reception unless
it is well shielded.

How to connect

ultrasonic transducers

I have recently purchased a couple
of Jaycar AU-5550 ultrasonic transduc-
ers. Although there is a data sheet on
the Jaycar website, it doesn’t give any
other information. There are only two
pins but how to use them? Is the body
the earth?

The manufacturer’s part number is

or www.iinet.net.au/~worcom)

(2). Install a 470pF ceramic ca-
pacitor for C1. As described in the
article, resistor R1 should be 0.15Q
for 700mA of drive current (recom-
mended) or 0.1Q for 1000mA.

(3). If you don’t need the low bat-
tery cutout function, then remove
D2 from the circuit to disable it
completely.

Conversely, if you do need this
function, then replace the follow-
ing parts in the circuit: 750Q with
2.7kQ; 18kQ with 33kQ; and 9.1kQ
with 6.8kQ.

T/R40-16B butI cannot find any practi-
cal information on the web. Can you
assist me please? (T. U., via email).
® In essence, these piezoelectric
transducers are capacitors. There isno
polarity and you don’t connect the case
(although note that some transducers
like the Murata MA40 series have one
pin connected to the metal housing).
Have a look at the Ultrasonic Park-
ing Radar in our February 2000 issue.
It shows how to use them.

Additional outputs for

remote control extender

I am looking at building your IR
Remote Control Extender from the
October 2006 issue. I was wondering
what modifications, if any, would
be required to add extra LEDs at the
output so it could be used to control
more than one device. (R. S., Ballarat,
Vic).
® The circuit can drive more than
one LED if you duplicate the 220Q
resistor and LED section for each ad-
ditional output. In other words, use
an additional 2209 resistor and LED
in series between the collector of Q1
and ground (0V).

Valve preamp loads
power supply

I have assembled the valve preamp
kit (November 2003) and the Jaycar
KC5347 power supply kit intended
for the SC480 amplifier. I am having
trouble with certain voltages. With the
preamp disconnected I get the proper
voltages from the power supply. When

siliconchip.com.au



I connect the preamp, the +15V rail
drops to +6V. The outputs from the
inverler are 6V and 160V, respectively.
(R. C., via email).

® The reason why the both the 15V
and HT rails are dropping under load
(ie, when the preamp is connected) is
because the 15V outputs of the KC-
5347 power supply are not designed to
supply the current drain required for
the valve preamp. They’re designed to
provide only a few tens of milliamps
whereas the valve preamp needs about
300mA.

In fact, the 12AX7 valve heater alone
needs around 150mA, while the DC-
DC converter used to provide the HT
requires almost the same amount.

So you’ll need to power the valve
preamp from a 12V power supply
capable of providing the required
current. When you do this, you
should find that the voltages don’t
drop significantly when the preamp
is connected.

TV choke

magnet mystery

Could you please tell me what pur-
pose a permanent magnet fitted to the
top of a choke/transformer serves? I
refer to part of the HV/EHT circuitry
of an old TV (picture supplied) and
I have also often found quite small
chokes with strongly magnetic fer-
rite cores when salvaging bits and
pieces from CRT monitors and TVs.
I figure it modifies the components’
inductive behaviour but can’t get my
head around exactly how. (B. J., via
email).
® We passed this query to our Serv-
icemnan writer and here is his reply: as
a guess, this looks like a transductor

LED Tachometer Pt.1, October 2006:
the display reading in both Fig.1
and Fig.2 should be 1200 rather
than 3200. The text describing the
operation on page 27 is correct.

LED Tachometer Pt.2, November
2006: the overlay diagram for the DC
Relay Switch board (Fig.9) shows
D1 with reversed orientation. The
cathode (striped end) of D1 should
be to the right.

Mini Theremin Mk.2, July & August
2006: equalising coil L1 needs to be
wound so that its self-capacitance is
as low as possible. In practice, this
means that the windings should be
jumble-wound by hand without re-
gard to neatness. Do not wind each
layer with each turn placed adjacent
to the next as would be done by a
coil-winding machine.

Battery Zapper, May 2006: if read-
ers intend to use this project with
24V batteries, the following changes
are recommended:

(1) Increase the two 1002 5W resis-
tors to 180Q parts and replace both
ZD1 and ZD4 with two 6.8V 1W
zener diodes in series.

(2) Improve ventilation by drilling

\

holesin the sides and top of the case
and fit a heatsink to diode D3.

(3) Insert four 0.5€ 5W resistors
in parallel between the drains of
Mosfets Q3 to Q6 and the battery
positive to prevent oscillation when
doing the “Condition” check.

DC Relay Switch, November 2006:
the overlay diagram (Fig.2) shows
D1 with reversed orientation. The
cathode (striped end) of D1 should
be to theright. In addition, the parts
list should include:

1 1N4148 diode (D3}

4 M3 x 12mm countersunk

Nylon screws
4 3mm Nylon washers
4 M3 nuts

SMS Controller, October & Novem-
ber 2004: in certain circumstances,
user commands such as EN and DIS
may operate on the wrong input
or output port. A firmware update
(v1.2) is available from the website
to correct this problem.

Note that as this problem is only
evident with certain combinations
of long strings, there is no require-
ment to perform this update if
your controller is operating satis-
factorily.

J

used in North South Correction cir-
cuits for old delta CRT sets like Sanyo
(circa 1976). Rotating the magnet at-
tempts to straighten the horizontal
lines at the top (and bottom) of the
screen. Vertical and Horizontal pulses
are mixed together via this transduc-

WARNING!

tor to produce a butterfly waveform
which is injected into the deflection
yoke. This is always a compromise
with other adjust pots nearby.

This particular board looks like it
is from an EMI HMV/Healing €211
chassis. SC
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mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains volt-
ages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd dis-
claims any liability for damages should anyone be killed or injured while working on a project or circuit described
in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents.
SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any
such equipment. 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.

siliconchip.com.au
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REFERENGE

GREAT BOOKS FOR

ALL PRICES INCLUDE GST AND ARE

THE WIRELESS NETWORKING STARTER
B KIT by Engst & Fleishman.
2nd Edition, Published 2004.

AUDIO POWER AMPLIFIER DESIGN
Nswmem HANDBOOK by Douglas Self 4th Edition 2006
\ andbook Reduced in price from previgus edition! From one of
\ the world's most respected audio authorities. New 4th

. - "_-"-""“' If you've ever wanted to know the intricate details of
edition is more comprehensive than ever — now with new o] = setting up your own wireless network and the traps for
chapters on Class D amplifiers and DC servos. "»’ J =2 young players, you'l find it here.

Now even bigger — 465 pages in paperback. s w (See review July 05 SiLicoN CHip)
LAl See the review in September 2006 issue. et W 530+pages in paperback.
AUDIO ELECTRONICS
Practical Variable Speed Drives and ... By John Linsley Hood. First published 1995.
: ariale &
Power Electronics fond

ey 23 0d Second edition 1999.
sy Becteonic For anyone involved in designing, adapting and using analog

by Malcolm Barnes. 1st Ed, Feb 2003. g - p | y
An essential reference for engineers and anyone who wishes i d'g'tal goy equ!pment. e tap.e'recordmlg, JunsEs
to design or use variable speed drives for induction motors. g’ and receivers, preamplifiers, voltage amplifiers, audio power

As reviewed in SILICON CHIP September 2003. 288 pages. sa

¥ Microcontroller Projects in C for the
UNVERINILAS 8051 by Dogan Ibrahim. Published 2000.
ProjectsinC

amplifiers, compact disc technology & digital audio, test &

measurement, loudspeaker crossover systems, power sup-
gl Through graded projects introduces the fundamentals of mi-

for 1'11Bi513§'l croelectronics, the 8051 family, programming in C and the

plies and noise reduction systems. 375 pages in soft cover.
§ use of a C compiler. Provides an interesting, enjoyable and
'51.34 easily mastered alternative to more theoretical textbooks.

92

& Essential reading for electronics designers and students

alike. It will answer questions about core analog theory and
design principles as well as offering practical design ideas.
Many of the circuits taken from lan Hickman’s

_ * ANALOG ELECTRONICS
2 4 By lan Hickman. 2nd edition 1999
178 pages in paperback.

magazine articles. 294 pages in soft cover.

Servicing TV Satellite & Video Equipment meli_;i?

, By Eugene Trundle. Revised edition 2002. Mgt by Marty Brown. 2nd edition 2001,
Written by a practising service engineer, emphasis is on practical [ &&= An easy-to-follow, step-by-step text for a wide variety of
business of fault diagnosis and repair. Covers TV power supplies, = s

e W~ power supplies. All described in simple language. Anyones. N
line timebases, video deck machines, test gear, intermittent IR A Ls

; ; ‘ with a basic knowledge of electronics can create a very com-

faults, repair techniques and workshop practice. Features a s | plicated power supply design. 265 pages in paperback.

completely new chapter on the latest digital equipment —
VIDEO SCRAMBLING & DESCRAMBLING
FOR SATELLITE & CABLE TV

DVD, set-top boxes, digital satellite TV and digital TV sets.
by Graf & Sheets —2nd Edition

Ever wondered how they scramble video on cable and sat-
ellite TV? This book tells you! Encoding/decoding systems
(analog and digital systems), encryption, even schematics
and details of several encoder and decoder circuits for ex-
perimentation. For both the hobbyist and the professional.
290 pages in paperback.

Power Supply Cookbook

Videa Serambling b D

surambling
Las T

Fﬂ Interfacing With G by Howard Hutchings
& Revised by Mike James. 2nd edition 2001.

o Anyone interested in ports, transducer interfacing, analog to dig-

ital conversion, 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.

PRACTICAL RF HANDBOOK %=

87

DVD PLAYERS AND DRIVES

by lan Hickman NEW 4TH EDITION 2006 [l & 1 by K.F. tbrahim. Published 2003.

The latest guide to RF design for engineers, technicians, stu- _— ?:" o A guide to DVD technology and applications, with particular
dents and enthusiasts. Covers key topics in RF: analog de- [ N

focus on design issues and pitfalls, maintenance and repair.
Ideal for engineers, technicians, students of consumer
electronics and sales and installation staff. As reviewed in @ i

Silicon Chip February 2004. 319 pages in paperback. 1/ ]

sign principles, transmission lines, couplers, transformers,
amplifiers, oscillators, modulation, transmitters and receiv-

Op Amps for Everyone
Edited by Ron Mancini  Published 2003
Compiled by Texas Instruments, this is the closest thing
to a “bible” on op amps. This is an engineer's reference
with lots of theory, plenty of maths and right up-to-the-

minute with modern devices. Not cheap but worth every
cent. 478 pages, soft covers.

by Petersen and Haddad Published 2004

If you're into Linux you've got to have this latest
omnibus reference covering Red Hat Enterprise Linux
and Fedora. Great for internet server management,
firewalls, encryption, authentication and more.
Includes DVD. 832 pages, soft covers.




BOODKSHOP

LOWER THAN RECOMMENDED RETAIL PRICE

WANT TO SAVE 10%7
SILICON GHIP SUBSCRIBERS
AUTOMATICALLY QUALIFY
FOR A 10% DISCOUNT ON

ALL BOOK PURCHASES]

ELECTRIC MOTORS AND DRIVES

SR ALUECI By Austin Hughes - Third edition 2006
mmes Brand new edition of this amazingly popular book.
: Intended for non-specialist users of electric motors
/, B | and drives, filling the gap between academic texts and
b - general "handbooks”. Explores all of the widely-used
5~y P modern types of motor and drive including convention-
- al & brushless DG, induction motors, steppers, servos,
55‘ synchronous and reluctance. 384 pages, soft cover
PIC MICROCONTROLLER -

PERSONAL INTRODUCTORY COURSE

By John Morton NEW: 3rd edition 2005.

A unique and practical guide to getting up and running

with the PIC. It assumes no knowledge of microcontrollers
- ideal introduction for students, teachers, technicians and
electronics enthusiasts. Revised 3rd edition focuses entirely
on re-programmable flash PICs such as 16F54, 16F84
12F508 and 12F675. 226 pages in paperback.

RADIO, TV AND HOBBIES April 1939 to March 1965
- Every article to enjoy once again on DVD-ROM!
This remarkable archival collection spans nearly three decades of
Australia's own "Radio and Hobbies" then *Radio TV and Hobbies".
Every article has been painstakingly scanned into PDF format

"} - ready to read at your leisure on your computer (obviously, a
computer DVD-ROM reader is required along with Acrobat Reader).
= Fnr history buffs, it's worth its weight in gold. For vmlage radio

enthusiasts, what could be better? For Bz

ANALOG TECHNIQUES WITH DIGITAL INTERFACING
by T H Wilmshurst - Published 2001. s
higher education programs: first degrees in electronic
engineering, experimental science course, MSc electronics
examples and experimental exercises. 312 pages in paperback.
GUIDE TO TV & VIDEG TECHNOLOGY s 4
Eugene Trundle has written for many years in Telgvision
magazine and his latest book is right up to date on TV
mation and is ideal for both students and technicians. 382 pages, in paperback.
PIC IN PRACTICE
for professionals, students and teachers. Can be used
at a variety of levels. An ideal introduction to the world of microcontrollers for
AMATEUR SCIENTIST TWIN CD SET - \.
NOW NEW V3.0: Includes bonus sclence software |
Many thousands of copies now sold. Two incredible
CDs containing over 1000 classic projects, sourced
.J from Scientific American over the past 73 years —
and covering every field of science. This new "Dr
= § even more user friendly with much more information

and data. Runs with any browser. Recommended by the

p
OFF!
Covers all the analog electronics needed in a wide range of
and electronics units for HNDs. Text is supported by numerous worked
By Eugene Trundle — 3rd Edition 2001
and video technology. Includes both theory and practical servicing infor-
by D W Smith. New 2nd Edition - published 2006 sss
Based on popular short courses on the PIC,
hobbyists, students and professionals. 255 pages in paperback
o ]
|
= SHRIE
Shawn" edition is the latest version — it's said to be
National Science Teachers Association (USA).

anyone interested in electronics, this is
one which you MUST have in your collection!
NOTE: ALL PRICES ARE PLUS P&P - SEE BELOW.
AMATEUR SCIENTIST CD .
ANALOG CIRCUIT TECHNIOUES W/DIGITAL INT
ANALOG ELECTRONICS ... ccvsinsisesnsnssissisisssssssasenseis
AUDIO ELECTRONICS ..o cvveresiemece i
AUDIO POWER AMPLIFIER DESIGN ....Back in stock!..
COMPLETE REFERENGE RED HAT .............. s
DVD PLAYERS AND DRIVES............
ELECTRIC MOTORS AND DRIVES...
EMC FOR PRODUCT DESIGNERS
GUIDE TO TV & VIDEQ TECHNOLOGY .....ovvrviiicsiinininn,
INTERFACING WITH C.oovoevcceie s
M'CONTROLLER PROJECTS IN C FOR 8057 ..o
OP AMPS FOR EVERYONE .....ccccovcveciricrnne

m>DmE SAMOo0Oo
La0Qaa0aaaaaaaaaaaaan

RADIO, TV AND HOBBIES ON DVD-ROM

SERVICING TV SATELLITE & VIDEO EQUIPMENT.. $70.00

THE WIRELESS NETWORKING STARTERKIT....... ....$48.00
(] VIDEQ SCRAMBLING/DESCRAMBLING ......vcccvrvcveccicne.....$87.00

Australia: $7.00 PER ORDER
NZ: $A12 per book
Elsewhere: SA18 per hook

P&

TAX INVOICE

Your Name

PLEASE PRINT

Address

Postcode

Daytime Phone No. ( )

. ST0
Email

Payment details:

("] Cheque/Money Order enclosed  OR
Charge my credit card — [T] Bankcard [T] Visa Card [T] MasterCard

No:

Signature

Card expiry date || T |

POST TO: Siuicon CHip Publications, PO Box 139, Collaroy NSW, Australia 2097.
OR CALL (02) 9939 3295 & quote your credit card details; or FAX TO (02) 9939 2648

“ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES IN



MARKET CENTRE

Cash in your surplus gear. Advertise it here in Silicon Chip.

CLASSIFIED ADVERTISING RATES

Advertising rates for these pages: Classified ads: $27.00 (incl. GST) for up to 20
words plus 80 cents for each additional word. Display ads: $49.50 (incl. GST) per
column centimetre (max. 10cm). Closing date: 5 weeks prior to month of sale.

To book your classified ad, email the text to silicon@siliconchip.com.au and

include your credit card details, or fax (02) 9939 2648, or post to Silicon Chip
Classifieds, PO Box 139, Collaroy, NSW, Australia 2097.

Enclosed is my cheque/money order for $

or please debit my

(dBankcard [ VisaCard [ Master Card

Card No. __![—: | = 5__[_' mi I ! | | l ] [
Signature Cardexpirydate_ /[
Name

Street

Suburb/town Postcode

Phone: Fax: Email:

i o

FOR SALE

More control solutions for you!
NEW K145Server: monitortemperatures
in server rooms, hothouses etc remotely
over the web for less than $100.
NEW 5000z-in plus Stepper Motor:
may not be the fastest motor on the
block but it has real grunt.

NEW DC Motor Controllers from
Pololu:these motorcontrollers have been
designed for robotic applications. Range
from mini dual 1A controllers to 30A.
NEW Servo Motor Controllers from
Pololu: control your R/C servo motors
with our serial servo controllers Ideal
for robotic applications. Control up to 8

110 SILICON CHIP

servos with the one card.

Netiom Link: automatically transfer
digital inputs and outputs between two
cards over an Ethernet [ink.
Electronic Thermostats with digital
temperature display; two control relays;
can be used in heating and cooling.
NTC thermistor or J T/C or Pt100
sensors.

Low Cost Mini Panel Meter Displays:
programmable 4-20mA $155 and Tacho-
meter $129.

Isolated RS232 to RS485 convert-
ers.

USB to RS422/RS$485 converter with
1500V Isolation, RTS or Auto Data Flow
control.

Signal Conditioners non isolated

MicroByte

Development / Training Board
For the PIC Micro

:0'0:888 858589

The Most Flexible Development board Around!

Based on the PIC16F877. The development board can be
used with a wide variety of PIC Micro’s including the
PICI8F452. Adaptors available to use the 8,14,18 & 28 pin
PIC Micro’s. ICD 2 connector allows In circuit
programming / Debugging with Microchips ICD 2.
Uncommitted /O ports allows for your own connection
configuration to each device and also to external circuits,
Onboard parallel port programmer allows programming of
the PIC while still connected fo the circuits. Other optional
extras available. Connection to each circuit module or
external circuit is made via 10 way IDC cables provided
CoreChart compatible - Program the PIC directly from
CoreChart, the easy to use flow chart Icon based assembler.

For more information...

Visit: www.microbyte.com.au
Phone: (03) 9378 4288

Email: info@microbyte.com.au

(Printed Circuit Board Manufacture |
48-Hour service # High quality * Low prices

1 offs to any quantity
m Artwork design if required /ﬁ
Call for obligation free quote...
MSTANT PCBs, POBox 448, Avalon 21%
Ph (02)9974 1189 Fax (02)9974 5491
and isolated: convert thermocouples,
RTDs to 4-20mA or 0-10V Fully pro-
grammable.
Stepper Motors: we have a selection
of Stepper motors for hobby and high
torque CNC applications.
DC Motors for both hobby and high
torque applications.
DC, Stepper and Servo Motor controller
kits.
Serial and Parallel Port relay controller
cards.
PIC MicroProgrammers: serial and
USB port operated.
Switch Mode, Battery Chargers and
DC-DC converters.
Full details and credit card ordering
available at www.oceancontrols.
com.au
Helping to put you in control.

RCS RADIO/DESIGN is at 41 Arlewis

www.siliconchip.com.au



HI-FI SPEAKER REPAIRS

YOUR EXPERT SPEAKER REPAIR SPECIALISTS

Specialisingin UK, US and Danish brands.
Speakerbits are yourvintage, rare and collectable speaker
repair experts. Foam surrounds, voice coils, complete
reconekits andmore. Original 0EM partsfor Scan-Speak,
Dynaudio, Tannoy, JBL, ElectroVoice and others!

tel: 03 9647 7000 www.speakerbits.com "

CAREER OPPORTUNITY IN
WHOLESALE ELECTRONICS
Our company has been a leading designer,
manufacturer & wholesaler of electronic security
& technology products since 1978. We need
passionate & experienced sales and technical
staff to join us in providing the best service to

our wholesale customers around the world.

TECHNOLOGY
In the first instance please send your resume to:
9 Hannabus Place, McGraths Hill NSW 2756
Ph: 02 4577 4708 Fax: 02 4577 4885
Email: manager@rhino.com.au

-
TAIG MACHINERY

Micro Mini Lathes and Mills
From 489.00

Stepper motors: 200 oz in $89.00, 330 oz in $110.00
Digital verniers: 150mm $55.00, 200mm $65.00

59 Gilmore Crescent
ke Garran ACT 2605

(02) 6281 5660
0412269707 )

i N
DOWNLOAD OUR CATALOG AT
www.iinet.net.au/~worcom
WORLDWIDE ELECTRONIC COMPONENTS

PO Box 631, Hillarys, WA 6923
Ph: (08) 9367 6330 Fax: (08) 9367 2459

Email: worcom@iinet.net.au

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

WEATHER STATIONS: windspeed & di-
rection, inside temperature, outside tem-
perature and windchill. Records highs
and lows with time and date as they
occur. Optionalrainfall and PC interface.
Used by government departments,

www.siliconchip.com.au

SatellitellViReception’
International satellite
TV reception in your
home is now affordable.
Send for your free info
pack containing equip-
ment catalog, satellite
lists, etc or call for appointment to view.
We can display all satellites from 76.5°
to 180°.

AV-I:OMM PIL, 24/9 Powells Ild
Brnnlwale, NSW 2100.
Tel: 02 9939 4377 or 9939 4378.
Fax: 9939 4376; www.avcomm.com. au |

(" ELNEC IC PROGRAMMERS )

High quality v § o
Realistic prices ,_y &7
Free software updates o

Large range of adaptors
Windows 95/98/Me/NT/2k/XP

CLEVERSCOPE
USB OSCILLOSCOPES
2 x 100MSa/s 10bit inputs + trlgger
100MHz bandwidth
8 x digital inputs
4M samples/input LT j_@
Sig-gen + spectrum analyser
Windows 98/Me/NT/2k/XP
IMAGECRAFT C COMPILERS
ANSI| C compilers, Windows IDE

AVR, TMS430, ARM7/ARM9
68HCO08, 68HC11, 68HC12

GRANTRONICS PTY LTD
www.grantronics.com.au

433MHz Transmitter

Electronics

Fangy s

www.furzy.com

Design & Development Engineers Ph 0407 457 674

farmers, pilots and weather enthusiasts.
Other models with barometric pressure,
humidity, dew point, solar radiation, UV,
leaf wetness, etc. Just phone, fax or write
for our FREE catalog and price list. Eco
Watch: phone (03) 9761 7040; fax (03)
9761 7050; Unit 5, 17 Southfork Drive,
Kilsyth, Victoria 3137. ABN 63 006 399
480. www.davisinstruments.com.au

VIDEO - AUDIO - PC

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

DVS5c & DVS5s
High Performance
Video / S-Video
and Audio Splitters

QUEST

Quest AV:

bl
VGA Splitter m
viGs2

HQ VGA
Cables
AWP1
AV Wallplate

Come to the
Quesl Electronics” Pty Limited abn 83 003 501 262 t/a Queslronix
Products, Specials & Pricelist at www.questronix.com.au

fax (02) 4341 2795 phone (02) 4343 1970
N email: questav@questronix.com.au J

DIf¥renics

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

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

PICmicro 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.

Other Micros: Tiny Arm, Z80, 8085, etc.
hardware and software.

CAN: Lawiceli CANUSB, CAN232

FTDI: USB Family of IC ‘s. FT232RL,
FT2452RL, also BL and others.
4DSystems LCD/Graphics: Add VGA
monitor, or 1.5” LCD to your micro.

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.

www.dontronics-shop.com
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Opportunities for full-time and part-

Jaycar Electronics is a rapidly growing, Australian
owned, international retailer with more than 39 stores in
Australia and New Zealand. Our aggressive expansion
programme has resulted in the need for dedicated
individuals to join our team to assist us in achieving our
goals.

We pride ourselves on the technical knowledge of our
staft. Do you think that the following statements describe
you? Please put a tick in the boxes that do:

Knowledge of electronics, particularly at component level.
Assemble projects or kits yourself for car, computer, audio, etc.
Have empathy with others who have the same interest as you.
May have worked in some retail already {not obligatory).
Have energy, enthusiasm and a personality that enjoys
helping people.
Appreciates an opportunity for future advancement.

[ Have an eye for detail.

Do You Eat, Breathe and Sleep TECHNOLOGY?

time positions all over Australia & New Zealand

Why not do something you love and get paid for it? Please
write or email us with your 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 staff purchase policy.

Send to:

Retail Operations Manager - Jaycar Electronics Pty Ltd
P.0. Box 6424 Silverwater NSW 1811

Email: jobs@jaycar.com.au

Jaycar Electronics is an equal opportunity employer and
actively promotes staff from within the organisation.

RFMA

RF Modules Australia

Low Power Wireless Connectivity Specialists

TDL2A-433-9 | Applications: | NEW! BiM2A
Multichannel Radio Modem Rural UHF FM Transceiver
In Stock NOW! Utilities Stock ArTiving ety
Range: 200m Industrial Range: 500m-+ Rw"‘:”m%..
= " Power: 10mW | Commercial Power: 25mW 1\
“ TTL Serial 9600 baud | Government Data rate 64kbps
5 Channels. Addressable | Meter Reading | 33mm x 23mm x 4mm

RADIOMETRIX: Low Power, Licence Exempt Radio Modules

RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250.

:34 CHAN 500MHZ  INTRONIX

» L0GIC ANALYSER
1*RS232, 12C, SPI ¥
| Interpreters -~ N8N

I* USB powered E u I
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Fastest tow cost programmer!

Standalone & USB. 31000+
devices. Smaller models and

socket adaplers a\rallable

WWW, dlgltalgraphlcs cm au

QUALITY LED TORCHES, 1W: Fenix
LOP & L1P, CIVICTOR V1 use a single
AAA or AA cell. 3-watt: Fenix L1T & L2T
with 1 or 2 AA cells. Fenix P1/Nuwai Qlll
& TM-301X-3 use 1 or 2 CR123A cells.
The AIT Nightstar uses no batteries at
alll www.torchworld.com.au/sc/

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

Parallax Basic Stamps
The awesome simultasking 8-core Propeller Chip.
Lots of sensors and Development kits + Robots
Ultrasonics, PIR accelerometer. )
Serial LCD display, serial keypad

Stepper Motor Controliers & Motnrs
Micro stepping up to 25,600
fully protected industrial
grade controllers at incredible
prices.

PCB mount units with full 32
bit indexer capability.

DIN rail mount controller for factory applications.
See our website for details and PDF file.

Call or email us for application assistance.
ron@nollet.com.au

R T Nollet: Ph (03) 9338 3306; fax (03) 9338
4596; mobile 0407 804 712.
www.nollet.com.au

$6, or $7 built. 10.5 inch 7-segment dis-
play kit from $30. LEDs, nixies, kits, lots
of other stuff. www.ledsales.com.au

KIT ASSEMBLY

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

SWITCHMODE 5V reg. module kit just

112 SILICON CHIP

NEVILLE WALKER KIT ASSEMBLY
& REPAIR:

®  Australia wide service

®  Small production runs

®  Specialist “one-off” applications
Phone Neville Walker (07) 3857 2752
Email: flashdog @ optusnet.com.au

Advertising Index

555 Electronics.........cccccvvvvveevvnnnnns 63
Altronics ............. 86-87, loose insert
Amateur Scientist CDs.............. IBC
Av-Comm .....cc.e.....
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PC Boards
Printed circuit boards for SILICON

| CHIP designs can be obtained from

RCS Radio Pty Ltd. Phone (02) 9738
0330. Fax (02) 9738 0334. |

www.siliconchip.com.au



