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LIVING BESIDE A GOLF COURSE 

Sometimes electric trundlers are not 
worth spending money on, especially 
if they are too old or worn out. In this 

case both units were not that old and 
as they were originally rather expen¬ 
sive to purchase, my customer was not 
too worried about costs. 

First I started checking out the trun- 
dler that was losing power and pull¬ 
ing to the right. A replacement right- 

hand shaft clutch fixed the pulling to 
the right. Next, I load-tested the bat¬ 
tery and found it to be reading low. I 
connected it to my shop charger and it 
responded well to come up to a good 
full charge. 

This indicated that the charger was 
not doing its job and after dismantling 
it and testing the charging cycle, it be¬ 
came apparent that it was not reaching 
the required full charge voltage before 
changing over to a float charge. After 
replacing the associated voltage com¬ 
parator IC, the charger only required 
a slight adjustment (via the marked 
adjustment pots) to the cut-off point 

and the float charge voltage to then 
operate correctly. 

With the second trundler I first 
checked out the battery and its charg¬ 
er, to find that apart from having to 
tightening the battery connections, 
both battery and charger were in good 
condition. 

With the battery connected to the 
trundler there was no sign of movement 
and a clip-on ammeter around one of 
the battery leads indicated no current 
drain. This unit is operated via an On/ 
Off switch and a lk£t manual speed 
control potentiometer, all mounted 
conveniently in the handle. 

I dismantled the handle and dis¬ 
covered that the pot and the connect¬ 
ing wires were all in good condition 
but the On/Off switch had to be re¬ 
placed. However, the unit still refused 
to function. 

All electrically-powered golf trun¬ 
dlers have a controller unit usually 

mounted close to the drive motor. Up 
until recently these controllers were 

usually repairable, however the trend 
is to now encapsulate the whole unit, 
including the connecting wiring. This 
renders them well protected from the 
elements but totally un-repairable. 

Fortunately this controller was 
not encapsulated. So after checking 
all the power and control wiring to 
ensure there was no fault present, I 
disconnected the controller and dis¬ 
mantled it. 

As soon as I opened it up I could 
smell the odour of burnt out and 
scorched parts. How badly damaged 
was it? I cleaned and gently scraped 
away the burnt parts on the PCB. This 
revealed burnt out copper tracks and 
blown field effect transistors that sup¬ 
ply power to the motor. 

I also found a diode mounted along¬ 
side the FET that was cracked and 
shorted out. Without a circuit diagram 
I presumed that it probably had func¬ 
tioned in a anti-reverse voltage pro¬ 
tection role. 

I then repaired the PCB tracks with 
soldered in wire bridges and replaced 
the blown semiconductors. Apparent¬ 
ly the rest of the circuitry had escaped 
damage and the trundler now operated 
as it should. 

I can only assume the owner had 
accidentally left the trundler on while 
parking it, perhaps against a wall 
and it had quietly burnt itself out. 
It would not be the first time I have 

encountered this scenario and prob¬ 
ably not the last! 

Exorcising an old Toyota Echo 
How do you fix an old car's ECU 

when the replacement is worth more 
than the car? This is a common sce¬ 
nario these days, particularly with cars 
more than 20 years old. B. Y., of Mac - 
kay in Queensland faced the problem 
a Toyota Echo and managed to fix the 
faulty ECU with an interesting work¬ 
around. .. 

A few weeks before last Christmas, 
my wife complained that the engine 
on her 2002 Toyota Echo sounded 
“funny”. Sure enough, it was only 
running on three cylinders and I knew 
what the problem was immediately - 
a rat. This is the third time this has 
happened. There is a convenient nest¬ 
ing spot under the exhaust manifold 
and within chewing distance of No.3 
fuel injector. 

After removing the engine top cover 
I could see that the cables had been 
chewed through yet again. On the pre- 
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vious occasions (some two and three 
years ago] I did the repair job, I solved 
the problem by liberally spreading 
chilli oil over the cables to deter the 
blighters. 

Unfortunately, after fixing the ca¬ 
bles this time, the car still only ran on 
three cylinders and I concluded that 
the ECU was damaged. A phone call 
to Toyota confirmed that the cost of a 
new ECU was greater than the value 

of the car and in any case there were 
none in the country. However, they did 
tell me that if I obtained a second-hand 
ECU they would be able to reprogram 
it to suit my car. 

Unfortunately, after I had acquired a 
second-hand ECU via eBay, this story 
changed and I was told that the immo¬ 
biliser prevented the unit being repro¬ 
grammed though there may be after- 
market specialists who could help. 
I spoke to several auto electricians 
in Mackay where I live but although 
they were helpful none had the ex¬ 
pertise required - apparently the one 

who did had relocated to Cairns some 
time earlier. 

So, what to do? I took the lid off the 
“new” ECU and, having previously 
traced the cables back from the fuel 
injectors, quickly determined that 
the four fuel injectors were driven by 
two SPF0001 dual driver chips. The 
equivalent circuit of each driver is a 
transistor with protection diodes and 

a typical Hfe of 800 but it is neither a 
Darlington pair nor a Sziklai pair, as 
VBE and VCE (saturated) are similar to 
those of an NPN transistor. 

The chips are surface-mount, of 
course but worse, the “collector” con¬ 
nections are on the underside of the 
chips as part of their thermal manage¬ 
ment. I didn't fancy my chances of re¬ 
placing one of these without damaging 
something else - there are components 
on both sides of the PCB. 

Sending the ECU away for a spe¬ 
cialist to replace the chip would be 
both expensive and time-consuming 
and it was just before Christmas, as 
noted above. I did a bit of research 
into fuel injectors and they are basi¬ 
cally solenoid valves and the meas¬ 
ured resistance of 14Q indicates that 
the Echo uses saturation types as fit¬ 
ted to most cars. 

In other words the drive is a sim¬ 
ple switch but, unlike most solenoid 
circuits, the flyback voltage is not 

clamped to 0.7 V or so with a diode but 
used to control the closing rate of the 

injector. The driving transistor there¬ 
fore requires a high working voltage. 

I decided to replace the broken half 
of the SPF0001 with an NPN/PNP 
Sziklai pair. This way I could leave 
the circuit driving it unchanged and I 
figured that the higher VCE saturation 
of IV or so would not make too much 
difference. 

I did consider using a Mosfet but 
BJTs are more rugged and I under¬ 
stand Mosfets have been used in the 
past but are less reliable in this appli¬ 
cation. The local electronics store had 
a BF469 (250V) and a TIP42C (100V) 
and I added a 75V zener to limit the 
flyback excursion. 

Now I took the old ECU out of the 
car, removed the cover and noted a 

bulge on what I believed was the of¬ 
fending SPF0001; so far so good. I was 

as concerned about vibration as much 
as anything else as there wasn't much 
to fix to. 

I isolated the bad chip half by cut¬ 
ting the PCB wire to the connector and 
the “base” pin on the chip. I could now 
string the components between those 
points and a convenient PCB earth in 
a way that gave reasonable mechani¬ 
cal support. 

I put it all back in the car and it 
worked. Whoopee! Five months later, 
it is still good so it looks as though I've 
had a win. I've also fitted some wire 
mesh into the space under the mani¬ 
fold. Hopefully this will deter rodents 
in the future! SC 

Do you have any good servicing stories that you would like to share in The Serviceman 
column? If so, why not send those stories in to us? 
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Please be sure to include your full name and address details. 
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