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The Australian Auto Aftermarket Expo (AAAE) has 
again been a huge success, with just under 11,000 
technicians attending over the three days. 

The expo is an opportunity for the aftermarket to showcase its 
products and knowledge to technicians, workshop owners and the 
wider industry itself. And I can say the industry didn’t disappoint – 
what an expo! 
The whole of the Melbourne Convention centre was abuzz when 
we arrived on the Wednesday to set up the TaT stand, our biggest 
ever. Hundreds of people were working hard to get all of the 437 
exhibits, situated over five acres, finished. Everything was being 
readied for opening day on Thursday and a big three days. 
This year’s highlight was the seminar series run on the Friday 
and Saturday. It featured a slightly different format than previous 
expo’s, a new innovative direction with multiple presenters and 
contributors expertly facilitated by Colin Bockman. 
From a TaT prospective, the seminar series was fantastic. Many 
members of the TaT team were involved over the two days. Rod 
Maher, TaT scan data director and workshop owner, started the 
TaT involvement on the Friday morning when he participated in 
the ‘Learn how to select the most appropriate diagnostic tools for 
your business’ seminar. 
Rod’s presentation was well received and very relevant for any 
technician or workshop owner. 
Next up was Geoff Mutton with the ‘Educate the customer to value 
your expertise’ seminar. Geoff’s session was a sell-out and had 
everyone talking about this very important subject. 
On the Saturday Maurice Donovan and I headed up the session 
‘Understanding future diagnostics and OEM technologies’. 
Again, it was a sell-out session that highlighted the real issues 
that technicians and workshops are having keeping up with the 
technology in the modern vehicles, as well as how to correctly and 
accurately diagnose problems when they arise. 
Overall, it was a fantastic expo. As well as meeting 
so many of our TaT members, we also signed up 
many new ones.

with Jeff Smit

Farewell to one 
of our founders

One change you may or may not have noticed on 
our TaT team list on page three – Ken Newton, 
our founding editor in chief and director has 
decided to retire. 

This has been planned for some time and Ken certainly 
deserves plenty of leisure time after a lifelong career in 
journalism. 
I’m not sure starting TaT with Deyan and I would be his 
lifelong highlight but, rest assured, we could not have done it 
without him.
Ken was the vital link between our technical knowledge and 
lack of spelling and grammar skills, which enabled us to start 
a publication called TaT. 
From day one, Ken has devoted countless hours to tidying 
up our technical articles and putting together a magazine, 
which I am learning is no easy feat.
The TaT publication has earned its stripes in the automotive 
aftermarket because of Ken and his many years of effort 
and determination to produce an independent technical 
magazine whose main purpose is to educate. 
Thank you Ken, a job very well done.
You have given the technicians of Australasia and the 
aftermarket industry something to be very proud of. An 
educational publication that is keenly read from cover to 
cover, and many times over, by a very appreciative industry. 
Enjoy your time in the Queensland sun Ken, you have 
certainly earned it – Jeff & all the TaT team

Thur 12 - Sat 14 May 2011
Melbourne Exhibition Centre



The customer 
complained that 
the indicator speed 

would vary from fast to 
slow.

All globes were OK and 
there were no codes in the 
electronic systems.

A towbar had been recently 
fitted with a genuine kit, 
including a new tail-light 
module. 

There were two wires taped 
to the loom that did not 
have anything to do with the 
usual trailer wiring. It took 
a while to figure out that 

the factory plug had more 
terminals than standard 
and the towbar fitter had 
changed the plug to suit the 
trailer.

The correct plug was fitted, 
including the two mystery 
wires, solving the problem.

The job only took half 
an hour but two hours 
was spent on the 
phone attempting to 
get information from the 
dealership.

Rodney Smith
Mawson Motors
GEELONG VIC

2014 Holden Cruze

This trailer 
plug was all 
wrong

Want to share a repair solution? Go to www.tat.net.au/tat-share
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Problem:  This Volkswagen Tiguan 2.0 TSI sometimes 
continues to run when the ignition is switched off. The trouble 
code was 00576 – ignition supply voltage, implausible signal.
The trouble code was deleted but the problem could not be re-
created. What should be looked at next?

Solution: In this Tiguan 2009 model, the symptoms 
described were traced to a faulty engine-control relay located 
in the engine-bay fusebox. The relay must be removed and its 
date code checked.
Relays with date code **082844B or higher have been modified. 
If applicable, replace the engine-control relay with a modified part 
and this should see an end to the problem.
Leading technical information provider Autodata shares fixes to 
common problems. To learn more about its innovative new online 
product visit: www.autodata-group.com/au

The Autodocta
VW Tiguan engine won’t stop



This motorist’s regular 
workshop reckoned the 
Mazda, with 162,649km on 

the clock, needed a set of spark 
plugs, two new ignition coils and 
two new plug leads.
We asked why? ‘Intermittent 
issues,’ they said.
More information than that was 
needed before our proper diagnosis 
could begin.
In the customer’s words, ‘The car 
runs chunky sometimes. Sometimes 
it does it when you first start it and 
at other times it does it when driving 
down the highway. Sometimes 
it does it when the car is low on 
fuel and other times it does it after 
filling up. It’s not regularly doing 
it. There is no pattern. Sometimes 
there’s no problem driving down the 
road and then it will play up when 
stopped at the lights. I can also 
smell fuel when this happens and 
it chews through the fuel when it 
is playing up. Sometimes pumping 
the accelerator will make it stop and 
at other times I have to pull off the 
road, turn it off, sit for a short while 
and then start it again. Sometimes 
this does not work and then I have 
to shove it from drive to reverse and 
back again a few times and it will 
stop. There is no common thing that 
makes it do it.’ 
The car had been playing up like 
this for more than a year. To add 
to the car’s woes, it had not been 
serviced regularly and it was using 
E10 fuel. 
After the test drive to confirm the 
faults, the first move was a visual 
inspection. The air-induction pipe 
was taped up and while a new pipe 
was obviously needed, I wanted 
to rule it in or out as part of the 
problem.   
So the pipe was taped up to make it 
seal, then the entire intake system 
was smoke tested to rule out 
vacuum leaks.
This did not improve the running 
of the car, so the scan tool came 
out. While there were no trouble 
codes, there was some interesting 
information within the scan data. 
This vehicle was running very lean 
and was adding fuel (pic 1).  
On a road test the oxygen level did peak to a rich voltage on 
initial acceleration but it did lean out towards the end of the 
peak throttle. This was evidence that this car was running lean 
and this could be the logical reason for its poor performance 
(pic 2). The mass-airflow (MAF) meter was cleaned and the fuel 

trims rechecked, but the problem 
remained and the ECU was still 
adding fuel.
The fuel-pressure gauge and flow 
tester showed good fuel pressure 
and flow, so the MAF sensor was 
scoped. We were very concerned 
by the low voltage showing on the 
oscilloscope.
Not only was the voltage low on 
wide open throttle but the beginning 
of the ramp was spiking much 
higher than usual (pic 3).
It was obvious there was either a 
blocked exhaust or a faulty MAF 
sensor. 
We wanted to use a boost-pressure 
gauge to check the exhaust back 
pressure but the oxygen sensor was 
stubborn and it was obvious that if 
we tried to move it the thread would 
pull out.
The car owner was informed of 
progress and told that the exhaust 
had to be checked for blockage 
before the MAF sensor could be 
condemned.
The nuts on the engine pipe in 
front of the catalytic convertor were 
rusted on, so a small hole was 
drilled in the front of the engine 
pipe, a rubber hose to the gauge 
was held against the hole and the 
engine was started and held on 
3000RPM. The gauge went as far 
as it could go. 
The rusted exhaust bolts were 
sheered off to remove the catalytic 
convertor. Inside, the converter was 
badly broken up and there were 
bits inside the rear muffler. A new 
converter and muffler were required.
While the car drove a lot better and 
had a good MAF pattern with a peak 
of almost 4V on wide open throttle 
(pic 4), there was still a slight misfire 
at times.  
We knew the car was running 
lean and because there was good 
fuel pressure and fuel flow, we 
performed an injector service.
The misfire was caused by a faulty 
ignition coil, it was changed and the 
car ran like it should. 

Despite the repair costing more than they expected, the car owner 
was happy with the outcome. But we kept them informed through 
the various stages of diagnosis, so there were no surprises. 
Customer education about the processes involved in proper 
diagnosis is essential. If explained right, it works every time, 
leading to a happy customer and the cost becoming a 
short-term memory.
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by Maurice Donovan

2003 Mazda 323 Protégé

Proper diagnostic process versus 
a very rough guess

1

2

3

4
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This trailer on this page is a brand-new, heavy-
duty trailer made in Australia by an Australian 
manufacturer. Its owner wanted is to check it over to 
make sure it would work with his vehicle.

The trailer has a hydraulic-tipper mechanism and a battery inside 
the box compartment. Loaded up, it could be well over the three-
tonne mark, so a breakaway monitoring system was needed for 
the vehicle. This is a NSW requirement for loads of more than 2.2 
tonnes.
It was a bit of a surprise to see how the trailer was wired up.
The charge circuit went through pin two of the seven-pin flat 
trailer plug and used the standard 2.5mm seven-core cable up to 
a joining point under the trailer, inside the boxed section. Then, 
going into the box, there was a bit of 3mm twin. Then it went 
through a mini fuse holder and a 30-amp fuse. The earth was the 
other wire, also 3mm.
The breakaway system was cheap, not hooked up properly and 
had no monitoring option for the vehicle requirements.
Under the trailer, we found quick-connector scotch locks. Clearly, 
the manufacturer understands that these aren’t any good because 
they had used two on the one circuit.
The battery was not even bolted down.
What a shock, and it was not a cheap trailer, either. Even worse, 
the trailer itself was very well made mechanically and the welding 
could not be faulted. 

Some people just don’t 
understand why good 
wiring is so importantDeyan 

Barrie
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A few weeks ago I was 
replacing a pull-type clutch 
on a Subaru Liberty. 

Here’s a little trick that helps you 
disconnect the clutch pivot fork, 
allowing the gearbox to be removed. 
This little tip came from another TaT 
member – the joy of networking!
When the starter is removed (pic 1), 
a 10mm cap screw is exposed. 
Loosen and remove it (pic 2).
Next, look for a 6mm thread inside 
the hole from which the cap screw 
was removed. 
Insert a 6mm bolt and tighten it a 
few turns. Next, pull the recently 
inserted 6mm bolt straight out, to the 
left side of the car. 
The clutch-fork pivot shaft will pull 
straight out of the gearbox housing 
(pic 3), disconnecting the clutch 
fork. The gearbox can now be 
removed (pic 4).
Yep, it’s as simple as that.

Clutch tip
by Jason Smith

1 3

2 4
Inside view of the gearbox after the 
pivot shaft has been removed.
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To register scan the QR code or visit
info.gatesaustralia.com.au/30yearpromo

WIN ONE OF 30 AMAZING PRIZES! TOTAL PRIZE VALUE $25,000

Promotional period 01/04/17 - 30/06/17. Total Prize Pool Value $25,000. Prize is subject to the standard terms and conditions of individual prize and service providers. 
Customers must register each invoice during promotional period online. Must register before 5pm Friday 30th June 2017. Prize draw will be held on Friday 7th July 2017 
at 12pm. Refer http://info.gatesaustralia.com.au/30yearpromo for full T&C’s. NSW Permit No. LTPS/17/12087, SA Permit No. T17/377, ACT Permit No. TP17/00401.1

Gates Australia is turning 30! To celebrate we are giving you the 
chance to WIN a bonanza of 30 amazing prizes. 

For every Gates Timing Component Kit or Micro-V Belt & Tensioner (on 
the same invoice) mechanical workshops purchase between 1st April 
and 30th June 2017, you will receive an entry into the prize draw.  The 
more you buy, the better your chance of winning!

WIN OUR
30 YEAR

BIRTHDAY BONANZA!

ENTRY IS EASY!
1. Purchase a Gates TCK or Micro-V & Tensioner
2. Visit: http://info.gatesaustralia.com.au/30yearpromo 

and register each purchase to WIN.

The car: Subaru Liberty 
B4, 06/2004, EZ30D engine, 
165,000km on the clock.
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I gave this topic some considerable thought before 
choosing to discuss not just a selection of tools we use but 
also some we have designed and modified.

We can probably all agree on one thing – virtually every aspect of 
vehicle diagnosis, repair and service places a continuous demand 
on tools and technology.
I can’t think of any other industry that places such demands on 
technical investment, yet this remains largely unappreciated by 
the public. I spent several years in the aircraft industry working on 
the Panavia Tornado and now, years down the track, often remark 
about how they require very similar demands and skill sets.
Some tools we are particularly proud of are a range of gauges 
to measure air and fluid pressures, partly because we designed 
them. I don’t want to blow my own trumpet but instead focus on 
the demands and challenges of using them.
Some time ago I found it difficult to obtain quality gauges for 
simple measurements. Often those on offer were designed by 
people who did not fully appreciate the full requirements and 
practical application. Development came progressively over 
several years.
The first to come was a vacuum and turbo-boost pressure gauge. 
We have specialised in performance tuning for many years, 
assessing engine mechanical efficiency and turbo-boost control.
Requirements:
Range: +1 to +2 bar, tell-tale indicator, non-damped, large four-
inch clock face. 
Monitoring turbo pressure is something that can be achieved 
serially. However, unless you can confirm real-time pressures 
against the map sensor and – equally important – the PCM’s 
control response in real time, discrete deviations might not be 
observed. 
It’s important the gauge is not fluid-damped because this reduces 
the response time of the indicator.
I have witnessed situations many times involving sticking variable 
vanes where serial data has been unable to monitor deviation. 
We often use two gauges at the same time – one on control value 
and the other on the charge-pressure circuit. At the same time, we 
monitor PCM-control request with a scope. 
I’d also suggest looking at current through the actuator – it 
simplifies your understanding of mechanical-control response and 
is essential with electronic boost-control actuators.
The next gauge development came from our common-rail 
programme, specifically the requirement to monitor low-pressure 
fuel priming. To be accurate, we did use a gauge for many years 
with petrol systems. 
Diesels, however, increased the demand with the introduction of 
suction priming. I’m going to make a comment here and expand 
on it later in the year – there is no such thing as vacuum or 
suction! it’s simply a pressure lower than atmosphere. Think of 
it as pressure differential – the greater it is, the greater the flow 
potential. 
The reverse logic of this is airflow differential creating lift for 
aeroplanes or splitters creating downforce for cars.
Requirements:
Range: -1 to +10 bar, Perspex sight block, minimum flow diameter 
8mm, ball-valve tap to interrupt flow. Non-damped.
The obvious requirement was monitoring pressure in real time but 
also flow and the speed-in-flow response. Additionally, we wanted 
to restrict flow totally in suction systems, proving the integrity of 

the system seals and the pressure differential to a maximum of 
absolute zero. 
Turning the tap off and preventing flow-in suction-priming systems 
is a perfect test for pump internals. 
The tap also allows us to increase supply pressure while 
monitoring current flow through the low-pressure fuel-pump 
electrical circuit. We call it the proof test and the increases in 
pressure and current are normally linear.
So, let’s reverse that logic. You should be able to prove the 
performance of any fluid system by monitoring rise time and 
current flow with a scope. This will confirm 
filtration restriction, cavitation and other 
issues. 

The gauge can be used for oil, petrol or diesel systems.
Cavitation or voids in the monitored fluid are caused by a 
reduction in flow-vis demand, which always leads to component 
failure, regardless of whether it’s a fuel pump, turbo or engine.
The last gauge in the kit was born from a simple brief to provide 
a tool to evaluate diesel-particulate filter (DPF) and exhaust-
pressure increases.

by Frank Massey
Service tools

Complete Box Set
Top left: Turbo and intake gauge -1 to +1
Top centre: Fuel gauge -1 to +10
Top right: Diesel-particulate pressure gauge -1 to +1

1

Note the difference in absolute and gauge values. Be careful with 
serial interpretation.

2
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Requirements:
Range: -1 to +1 bar, 8mm/6mm tail hose, damped to 
smooth exhaust-pressure pulse deviations.
It’s common to have DPF-pressure transducer 
errors, so don’t forget to check adaption or sensor 
offset serially. The same comments apply to all 
pressure measurements because PCM-control 
adaption is now pretty much common to all electronic 
pump systems.
First check the static engine 
value, which should be 
1000mb. Starting the 
engine should not 
produce any increase 
in pressure. The 
maximum pressure on 

load should not exceed 200-250mb, with the ideal value 
a little lower, approximately 3psi.

We have a compression-gauge modification that, 
together with our Pico scope pressure kit, we use for 
electronic measurement of real-time compression 
with the engine running. That’s a good subject for 

summer time. Sorry guys, that’s actually your winter.
Frank Massey is a leading automotive technical 

trainer and writer in Lancashire, England for 
www.autoinform.uk

3 5

4

Testing in tank lift pump, 0.5 bar, normal and tandem pump, 
4 bar @ 2000RPM, normal.

Fuel gauge in situ. Note lift-pump pressure @ .07 bar, very 
good, with excellent flow and no cavitation in sight block.

Gauge with taps. -1 to +10 bar 
with sight blocks and 
8mm drilling to avoid 
fuel-flow restriction.

®
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Is it best to keep a diesel intake system 
clean as a preventative measure?

The majority of the industry waits until the 
customer complains about a performance 
problem before suggesting any attention in 
this area. 

But waiting for a performance complaint 
to arise could mean some expensive 
components will need to be replaced, 
especially if the vehicle is fitted with 
electronic throttle control (ETC). Most 
diesel vehicles that find their way into our 
workshops have some degree of throttle-
body contamination. 

Most don’t look good at all (pic 1, 2 and 3).
So should an intake system be kept clean 
or should you wait before dealing with it 
(pic 4)?
Along with many other technicians, I have 
decided the best approach is to educate 
clients about the benefits of regularly 
cleaning their vehicle’s 
induction systems. 
World-renowned 
technician and TaT 
contributor Frank Massey 
agrees that regular 
induction cleaning is 
a good move. Go to 
www.youtube.com/
watch?v=6KQEklLG_D0 
and watch the video see 
why.
I have been using BG’s 
diesel induction-cleaning 
system for a few years 
and have found it to be a 
very effective way to not 
only clean intake systems 
but keep them clean. 
Customer reports have 
been very positive and 
feedback that their 
vehicle has never run 
so well is common.
The BG Diesel 
Induction Service uses 
specially formulated 
products to clean 
the exhaust-gas 
recirculation (EGR) 
valve, EGR passages 
and the plenum. 
This service improves 
fuel economy and 
restores a diesel 
engine to like-new 
performance.
The BG Diesel Induction 
Service is a three-part 
procedure. Firstly, there is a 
fuel-tank treatment, BG 244 
(pic 5), which is added to the 
fuel in the tank. 
BG 244 is a powerhouse 
diesel fuel-system cleaner 
and continues to clean the 
exhaust side of the engine 
while it is in the fuel system.
Diesel engines are extremely 
sensitive to the deposits 
that form throughout the fuel 
system. Even small deposits 
can cause substantial 
reductions in engine 
performance. 

Engines with 
deposits display 
reduced fuel 
efficiency, engine 
clatter, diminished 
performance and 
other drivability 
issues.
BG 244 effectively 
removes diesel 

fuel-system 
deposits 
from 
combustion 
chambers, 
injectors 
and the 
entire fuel system.
The next focus of the 
procedure is the throttle body 
and inlet-manifold area. 
This is one of the most 
forgotten parts of the modern 
vehicle yet it contributes greatly 
to all-round drivability. 
For this step you use the BG 
Vehicle injection Apparatus 
(VIA), which is attached to the 
throttle body via an electronic 
switching device through an 

injector.
Next, start the vehicle and 
run it while injecting the 
diesel induction-system 
cleaner, BG 25532F 
(pic 6), into the throttle 
body and inlet manifold 
via the injector. 
Depending on the 
vehicle, you inject some 
of the cleaner every 12 
or 17 seconds (pic 7), 
continuing until it is used 
up.
In the final step, BG 
Chemical 109 (pic 8) is 
added to the motor oil 
and the vehicle is left 
idling for 10 minutes. 

This is to capture and remove any 
contaminants from the crank case 

via the engine oil. 
To complete the process, you 
change the engine oil and filter.
I’ve been doing intake-system 
cleaning on diesel vehicles for 
some time now and believe 
regular fuel-system maintenance 
is essential for all modern 
vehicles. 
Owners will notice the 
improvement this service makes 
to their vehicle, which means 
there’s a good chance they’ll 
consider the service a job well 
done and, more importantly, 
money well spent.

Preventative maintenance 
is the obvious answer by Jeff Smit

1
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RISK SERVICES

Find out how Capricorn can help you.
1800 007 022 | info@capricornrisk.com | capricornrisk.com

Products sold through Capricorn Risk Services Pty Ltd are: (i) discretionary risk protection products issued by Capricorn Mutual Ltd; and (ii) general insurance 
products issued by a range of insurers and brokered through Capricorn Insurance Services Pty Ltd. Before deciding to acquire any product you should consider the 
Product Disclosure Statement available from Capricorn Risk Services Pty Ltd to see if the product is appropriate for you.
Capricorn Risk Services Pty Ltd (ABN 91 111 632 789) Authorised Representative (No. 460893) of Capricorn Mutual Ltd (AFSL 230038) and Capricorn Insurance 
Services Pty Ltd (AFSL 435197).

For the best 
interests of 
our members

Insurance for the 
motor trades 
industry.
Get workshop and motor trades insurance that is 
right for you in your industry.  
Capricorn Risk Services understands your insurance needs. Our 
account managers have access to a wide range of general insurance 
products to find the protection you need. 
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Manual transmissions are usually more reliable 
than automatics and will typically go well over the 
100,000km mark without a hiccup. The weak link, 

however, is the clutch because it suffers most of the abuse 
and wear.
Clutch problems that may appear at any time include: oil 
contamination from engine or transmission-oil leakage; 
disengagement problems brought on by a faulty hydraulic linkage, 
clutch cable or fork; or noise from a bad release bearing or pilot 
bearing or bushing.

Slipping away
Slipping is a common clutch problem. It is most noticeable when 
the engine is under load, such as when a vehicle is lugging at a 
low speed in a high gear, driving up a hill, accelerating to pass 
another vehicle or towing a trailer.
Slippage increases friction and heat. The hotter the clutch gets, 
the less able it is to maintain its grip. The more it slips, the hotter 
it gets. This vicious cycle can burn the clutch facings and damage 
the flywheel and pressure plate. 
Oil leaking from a faulty rear main-crankshaft seal or transmission 
input-shaft seal can contaminate the clutch linings and cause the 
clutch to slip or chatter.
If a newly installed clutch is slipping, the most likely causes are: 
oil or grease contamination; incorrect release-system adjustment; 
a defective cable adjuster; blocked clutch master-cylinder port or 
binding slave cylinder; misaligned or improperly installed release 
bearing; or improper machining of a step or cup flywheel.
If the vehicle is equipped with a dual-mass flywheel – which many 
diesel-powered trucks and cars are – a bad flywheel could be the 
cause of the slippage. Carefully examine the old clutch for heat 
marks on the pressure plate, disintegrated disc friction material 
and contamination of the friction material from external oil leaks. If 
no such evidence is found, the problem is the flywheel.
An aftermarket solid flywheel can be installed in place of an 
original-equipment manufacturer (OEM) dual-mass flywheel if one 
is available for the application. Solid flywheels are less expensive 
but don’t provide the dampening of a dual-mass flywheel. 
Consequently, some customers might not be happy with the 
increased vibration and harshness if a solid flywheel is installed.

Chattering
Chattering is a grabbing or jerking condition that occurs when the 
clutch is engaged. It’s often caused by oil or grease on the clutch 
linings but can also be caused by many other issues, including: 
burned or glazed linings; a warped or grooved flywheel; missing 
flywheel dowel pins; worn pilot bearing/bushing; worn bearing 
retainer; worn or damaged clutch disc or input-shaft splines; bent 
or broken drive straps on the clutch; bent or distorted clutch disc; 
loose clutch cover; or even missing flywheel dowel pins.
External causes of clutch chatter include: loose or broken 
engine or transmission mounts; misalignment of the chassis and 
drivetrain components; worn or damaged U-joints or CV joints; a 
loose transmission crossmember; worn or bent release fork; or 
loose rear-left spring bushings or spring U-bolt nuts.

Noise
Squeals and growls are usually caused by worn or seized 
bearings. Chirping noises are usually caused by vibration 
somewhere in the clutch-actuator mechanism. 

Other causes of internal clutch noise include: a worn or defective 
input-shaft bearing; defective or misaligned release bearing; 
worn, misaligned or improperly lubricated pilot bearing/bushing; 
worn, bent or improperly lubricated release fork; worn input 
shaft; improper disc installation; misalignment; damaged bearing 
retainer; loose flywheel bolts; and damaged disc splines, worn 
stop pins or broken damper.
Possible external causes of clutch noise include: incorrect 
release-system adjustment; worn driveshaft or half-shaft 
components; worn engine or transmission mounts; a broken 
cable self-adjuster; and worn or improperly lubricated clutch-pedal 
components.

 To find out what’s causing the noise, apply the parking 
brake, place the vehicle in neutral and start the engine.
 If you hear growling or grinding noises when the clutch 
is engaged, the cause is the transmission input-shaft 
bearing.
 A chirping noise that intensifies when the pedal is slowly 
depressed suggests a bad release bearing.
 If you hear chirping while idling in neutral and the noise 
goes away when the pedal is slowly depressed, the fork/
pivot-ball contact point is making the noise.

Clutch won’t release
If the clutch does not release completely when the pedal is fully 
depressed, the disc will continue to turn the input shaft. This may 
prevent the driver from shifting the transmission from neutral into 
gear, causing grinding when the gears are changed, or cause the 
engine to stall when coming to a stop.
A clutch that won’t release may have: a misadjusted linkage; 
broken or stretched release cable; leaky or defective slave or 
master clutch cylinder; air in the hydraulic line or cylinders; 
corroded, damaged or improperly lubricated input-shaft splines; 
a worn pilot bearing/bushing; worn bearing retainer; bent or 
worn release fork or pivot ball; bent clutch-drive straps; bent or 
distorted clutch disc; improperly installed clutch disc or clutch; or 
mismatched clutch components (new installation).
Other things that can cause the clutch to drag or not release 
include: heavy gear oil in the transmission that’s too thick for cold 
weather; defective or worn clutch-pedal bushings or brackets; and 
flexing in the firewall or any release-component attachment point.

Why did it fail?
Before you replace a clutch, it’s a good idea to examine the old 
parts to see what might have caused them to fail. 

Tips for diagnosing 
and replacing a 

faulty clutchBy Larry 
Carley

Inspecting the old clutch disc should reveal something about why it 
failed. Don’t waste your time installing a new clutch if the old clutch 
is oil-fouled. Fix the leak, then replace the clutch.
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If 
you 
find 
an oil-
soaked 
clutch, 
for example, 
don’t even 
think about 
installing a new 
clutch until you 
have located and 
fixed the oil leak.
The clutch and flywheel may 
be balanced as an assembly prior 
to installation. On most applications, however, both components 
are zero balanced and can be installed in any position. If an engine 
is externally balanced, the flywheel must be reinstalled in the same 
position as before to maintain proper engine balance. This doesn’t 
matter on internally balanced engines.

If the fingers on a diaphragm clutch show heavy wear, it could 
be due to a host of reasons, including: somebody failing to install 
the release bearing correctly; the hydraulic system not fully 
retracting; the release cable sticking, being misadjusted or having 
a defective self-adjuster; or the driver having the bad habit of 
riding the clutch.
If the fingers on a diaphragm clutch are worn unevenly, it means 
the clutch was distorted when it was installed because somebody 
didn’t tighten down the cover bolts evenly when it was bolted to 
the flywheel. 
The pressure plate will often show chatter marks on the side 
opposite the finger wear on the diaphragm.

Clutch-installation tips
A lot of labour is required to change most clutches, so you don’t 
want to have to do the job twice. The best advice is to replace all 
major clutch components (clutch disc, pressure plate and release 
bearing) at the same time, especially on high-mileage vehicles.
The clutch is a system, so it’s important to use parts that are 
properly matched and meet OEM specifications for quality and 
performance. Buying a complete clutch kit from a quality supplier 
is your best insurance against installation issues, comebacks and 
customer complaints.
The flywheel should be resurfaced or replaced if it is grooved, 
cracked or badly worn. If an engine is externally balanced, 
mark the index position of the flywheel before you remove it for 
resurfacing so it can be reinstalled in the same position as before. 
If a flywheel is cracked or has damaged teeth on the starter-ring 
gear, replace it.
With stepped flywheels, equal amounts of metal must be 
machined off both steps to maintain the same relative height 
difference between the two. If only the wear surface is machined, 
it will reduce the pressure exerted by the pressure plate against 
the clutch disc. Some vehicle manufacturers do not recommend 
resurfacing stepped flywheels. With dual-mass flywheels, 
resurfacing is not recommended on some applications. If the 
flywheel is worn, it must be replaced.

Wear, warpage, glazing or heat 
cracks are all good reasons to 
replace a clutch pressure 
plate or flywheel.
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The high quality of exhibitors’ stands and the business-
improvement focus of the seminar program attracted 
almost 11,000 industry visitors to the 2017 Australian 

Auto Aftermarket Expo (AAA Expo) and the co-located 
Collision Repair Expo at the Melbourne Convention & 
Exhibition Centre between April 6-8.
The AAA Expo is presented biennially by the Australian 
Automotive Aftermarket Association (AAAA) and gives visitors 
the chance to experience thousands of products and services on 
hundreds of stands (in this case 437), learn new ways to make 
their businesses perform better during the two-day seminar 
program and tap into unprecedented networking opportunities for 
sharing ideas with industry colleagues.
AAAA Executive Director Stuart Charity has praised the 
performance of the exhibitors, saying their stands were truly up 
to an international standard, as well as the engagement of the 
visitors who embraced the ‘Build a better auto business’ show 
theme.
“There are about 25,000 workshops in the auto aftermarket 
across Australia,” says Charity. “To attract visitors from around 
a third of these businesses to the expos in Melbourne is a 
fantastic result. The atmosphere throughout the exhibition halls 
was tremendous. A lot of business was done and even more 
business leads were generated. Given the challenges faced by 
the automotive industry, the expos highlighted the positive vibe 
charging through the aftermarket.”
Seminar program success
One amazing statistic from the expos related to the seminars, 
with the ‘Improve your auto business’ themes and topics for the 
seminar program attracting 2500 delegates. “The standard of 
presentations and discussion was exemplary,” says Charity. “We 
thank all those that contributed to this important learning and 
sharing experience.”

World-class expo 
rewards visitors

Call 1300 766 050 for your free DVD 
to view this unique piece of equipment 

www.acvautotools.com.au 
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The safest most versatile  

undercar workstation 

THE ORIGINAL & THE BEST! 

 NEW FEATURE - the only press with a 
hanger to press wheel bearings in rear 
hubs without disassembling the brakes 
(Patent pending exclusive to Workshop Mate) 

 MORE TOOLING - 62 pieces of specialised 
tooling to fit Australian model cars 

 TALLER & WIDER - with a larger bed for 
easier use 

 FREE undercar porta power 

 FREE oil filter crusher 

 FREE four swivel castors with brakes 

Australia’s leader in research &  
development of undercar equipment! 
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The Australian Auto Aftermarket Innovation 
Awards Breakfast and Australian Auto 
Aftermarket Excellence Awards Banquet 
enjoyed record attendances, attracting a total of 
1200 guests to celebrate with the winners. 
These functions were an important part of 
the networking that takes place at the expos.
Charity says another successful contribution to 
networking was the opportunity created by so 
many industry organisations co-locating their 
events at the shows.
“There were more than 50 conferences, 
meetings, workshops and launches held over 
four days, filling every nook and cranny of the 
Melbourne Convention & Exhibition Centre,” 
says Charity.
At the official opening of the expos, the first 
response from Federal Minister for Industry, 
Innovation and Science Senator Arthur 
Sinodinos on entering the exhibition hall was 
“Wow, wow, and wow!” as he looked in each 
direction.
“The exhibitors’ displays impressed Senator 
Sinodinos and gave him a different and more 
comprehensive perspective of the aftermarket,” 
says Charity. 
“We look forward to continuing the conversation 
as we progress plans for initiatives such as 
the Australian Automotive Innovation Lab. 
The overwhelming mood of exhibitors was 
very positive. They were pleased with the 
enthusiasm of visitors and many said it was the 
best expo yet.”
‘Truth about new-car servicing’ consumer-
education kits
The AAAA launched the next phase in its 
continuing ‘Choice of repairer’ campaign at 
the expo. This step reaches out to consumers 
with information kits given free to independent 
service and repair workshops that are AAAA 
members. Charity says this kit correctly 
presents the customer’s legal position in respect 
to new-car servicing by independent workshops. 
“The consumer brochure will help independent 
workshop staff explain to customers that 
logbook servicing undertaken by qualified 
staff in accordance with the manufacturer’s 
specifications will not impact the owner’s new-
car warranty,” he says. 

“This customer-information kit makes it clear 
that there is no requirement under Australian 
Consumer Law for a vehicle to be serviced by 
an authorised dealer or be fitted with genuine 
parts in order for the consumer guarantees to 
apply. This new ‘Truth about new-car servicing 
kit’ is comprehensive and self explanatory. All 
information has been verified by the Australian 
Competition and Consumer Commission.”
Each kit includes in-store merchandising 
to capture customers’ attention, a stock of 
educational brochures to provide car owners 
with the facts and information to help business 
owners answer their customers’ questions. 
For more information go to www.aaaa.com.au/
wp-content/uploads/2017/03/NCS-DL-Digital-
final.pdf 
Autocare 2018 Convention and 2019 AAA 
Expo location
The AAAA also used the expo to announce a 
major new education and information-exchange 
event for the aftermarket parts, service and 
repair sector. Titled ‘Autocare 2018’, this new 
convention will address the theme ‘Disruption, 
innovation, rejuvenation’. 
World-class Australian and international 
speakers will cover the topics that matter to the 
future of all businesses and professionals in the 
automotive industry. Charity says this event will 
be held at the new, state-of-the-art International 
Convention Centre in Darling Harbour, Sydney, 
on May 4 and 5 in 2018.
“With thousands of automotive professionals 
attending this convention it will provide 
industry suppliers with an unrivalled business 
development opportunity in this large and 
important market,” he says. “We hope to build 
on the synergies we enjoy at the expo with the 
collision-repair sector and will welcome their 
participation in the convention.
“The plan is to hold the Autocare 2018 
convention in Sydney in 2018 and the hugely 
successful Australian Auto Aftermarket Expo 
and Collision Repair Expo at the Melbourne 
Exhibition Centre from Thursday, April 4 to 
Saturday, April 6 2019. With this duo of major 
national events, the AAAA continues to provide 
leadership for the aftermarket sector through 
business-development-focused initiatives.”
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2001 Holden XC Barina

This Scan Data case 
study demonstrates 
the value of access to 

good data and how it can 
give technicians confidence 
in their diagnostic decisions.
The Holden Barina had 
a surging and low power 
complaint with fault codes 
stored for the electronic throttle 
control (ETC).
The first plan of attack was to 
look at the stored fault codes 
and live data.
The stored fault codes were:
P1526 (ETC adaptation error) 
and 
P1550 (ETC power 
management).
P1550 is a limp code that is 
automatically logged when 
the P1526 fault code runs and 
fails.
Examining the live data during 
key on/engine off and idle, 

everything looked correct, 
including both of the throttle-
position sensor values and 
the calculated throttle position. 
Graphing both throttle-position 
sensors and performing a 
sweep test showed clean and 
smooth voltage signals with no 
dropouts or glitches. 
I performed a successful 
throttle relearn but the problem 
remained. Scan Data had 
known good data available 
for the same year and engine. 
The data was printed out 
and the pages taken out 
to the troublesome car for 
comparison (pic 1).
There it was as plain as day. 
Even though the two throttle-
position values were almost 
identical in both the good and 
the bad data, the calculated 
throttle-position value on the 
bad vehicle was a long way out 
and got worse as the throttle 
opened (pic 2).

The calculated throttle-position 
value is an internal calculation 
based on the two throttle- 
sensor inputs. 
The faulty PCM was sent for 
repair and no fault could be 
found. 
I explained my findings and 
insisted on a replacement PCM 

even though they couldn’t fault 
it. 
The new PCM was installed 
and the problem was solved.
To access the entire Scan 
Data database of good 
vehicle data visit www.tat.
net.au and click on Scan 
Data.

The good and 
the bad of the 

diagnostic processby Rod Maher

1

2
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Transmissions, similar to many 
other of today’s automotive 
systems, have grown from 

brute-force gears and 90-weight gear 
lube to highly sophisticated electronic 
machines with solenoids and sensors 
that depend on computer inputs and 
outputs to function. Every year another 
engineer seemingly decides to add 
another system for another option that 
creates still another list of possible 
failures. I’ll save my thoughts on 
engineers for another time.
The good news is the same faults that 
plague all other electrical and electronic 
systems also plague transmissions, so the 
methods of diagnosis are essentially the 
same. As a reminder, the three key wiring 
faults are:

1. The open – seen by ghost 
voltage on the voltmeter.

2. The short-to-ground – seen by 
a stable 0.0V on the voltmeter.

3. High resistance – seen by a 
voltage drop.

Each of these has specific characteristics 
that can be readily seen on the voltmeter, 
thankfully without having to predict an 
outcome first. Reading the voltage means 
knowing the fault.
The first concern when trying to sort out 
a problem with a transmission is deciding 
whether it’s a true transmission problem or 
a problem with some associated vehicle 
system. Because engines talk to chassis 
and chassis talk to transmissions – and all 
of them are talking at the same time – it is 
essential that you know what is supposed 
to be happening. If you don’t have years of 
direct experience with all vehicle/engine/
transmission combinations, your only hope 
is having access to the technical data that 
describes how the system works.
Many people tend to downplay the 
importance of this information and, as I 
mentioned in my last article, never-ending 
time pressure makes it harder to focus 
on studying and learning before poking 
and prodding. I can’t stress enough the 
importance of fully understanding how 
systems are supposed to function before 
starting the diagnosis. Diagnosing the 
problem first is critical and part of that 
process is homework. You can’t pick up on 
the patterns and logic of the systems as 
they’re built without studying. 

Wire-numbering patterns, connector 
patterns and schematic patterns are 
rampant. In an odd fit of common sense, 
Cummins installed the pins for its injectors 
into the connector in firing order 1-5-3-6-2-4. 
The problem – of course – is they never 
told anyone in the field. 
Despite what you might think, the need for 
engineers to make things line up – to make 
things number-coded, colour-coded and 
generally organised – forces them to place 
usable patterns into everything they do. You 
just need to figure out what they did. Have 
you ever taken the time to sit down with a 
schematic to look for this type of thing?
Another good example is the colour code 
for resistors. Many of us were taught a 
rather bawdy way to remember the code 
but, in truth, it’s the light spectrum. Black at 
one end, white at the other, brown is almost 
black and gray is almost white, and the rest 
are the colours of the rainbow we learned in 
fourth grade: BLK, BRN, RED, ORA, YEL, 
GRN, BLU, VIO, GRY, WHT.
Schematics are littered with this type of 
thing, and if you’ve never formally been 
taught how to read a schematic you’re at 
disadvantage. 
You’re not only missing out on all it has 
to offer, your lack of skill will add to the 
difficulty of wanting to learn how to read it 
(pic 1). 

Here are a few rules for schematics you 
can use that will help you out. 
Regardless of what you might think, I 
promise you they work:

  There’s only one load per circuit 
– period. You might initially 
argue but, after 35 years of 
working with electrical systems, 
I can assure you it’s true.

  Read schematics from negative 
to positive – find the load, find 
the ground and then find the 
battery. Trust me – it works, and 
reading the other way doesn’t.

  Redraw it all as a straight line – 
the curves and twists and left 
and right turns that are often 
included in circuits are stupid. 
If you already have certain 
ladder schematics that have the 
circuits drawn vertically on the 
page (VW, Audi and other DIN 
drawings), read from bottom to 
top (pic 2).

  Use all the clues – patterns in 
wire numbering, connector 
numbering, colours, etc. This 
stuff is awesome and if you 
learn one vehicle you have 
probably learnt a dozen 
more. You might never have 
noticed but very often entire 
systems can be tested from one 
connector.
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by Dan 
Sullivan

Understanding 
schematics

Power Switch

Load

Earth

1



Here’s another critical reality about 
schematic reading – worrying about 
direction of current flow is pointless and a 
very bad way to work. 
First, none of us have ever gone to a 
connector and said, ‘I have 12 volts here, 
with positive flow.’ I have a very concise 
attitude about current-flow direction – I 
don’t care about it… at all. The tendency 
is to use this as a way to follow a path but 
it doesn’t work. Ignore any concerns about 
current direction and only worry about 
how to get 12V to the ‘thing’, whatever it 
might be. The path matters – the direction 
doesn’t. We spend so much time worrying 
about the repair because that’s what we’re 
paid for. But that also means we often 
fail to place emphasis on the seemingly 
less important things. Profitability is a 
function of speed and accuracy, and speed 
and accuracy are a function of skill and 
knowledge. 
I was taught a great many things by a very 
old and wise mechanic in my early years. 
Here are two axioms I’ve never forgotten:

1. The only difference between 
a fast mechanic and a slow 
mechanic is the fast mechanic 
knows where to start and what 
tools to take.

2. A customer will remember a bad 
job far longer than a big bill.

As you wind your way through the swamp 
of complicated systems and circuits while 
you’re attempting to repair a mechanical 
failure, remember that you’ve probably 
never really ever thought to yourself, ‘I’m 
learning how to repair this mechanical 
failure’. You just learned on the fly, which 
is what we all do. Our mechanical ability 
grows as we tear stuff up and put it back 
together.
The problem with electro-mechanical 
systems is that you must consciously think 
to yourself, ‘I need to focus on learning 
these systems by studying the schematics 
and technical descriptions.’ 
As you do, you’ll begin to realise that all 
circuits are the same and all systems are 
essentially the same. 
Wire colour and component shape don’t 
matter.
Solenoids are solenoids, relays are relays 
and sensors are sensors. Voltage is 
pressure and, coupled with resistance, the 
amperage is predictable. 
My father was a surgeon and he always 
said he wanted to write a book called The 
basic principles of general fundamentals. 
His first chapter was ‘If the patient is 
bleeding, stop the bleeding’. 
Most of what we do really is that simple 
and, as I’ve said in class many times, the 
relay cannot be part of the problem, it has 
to be part of the solution. 

If you’re rock-solid in your understanding 
of these basic concepts and you know how 
the system is supposed to function, you 
can’t lose.
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When I was asked to review the 
new Projector IS1500 jump-
starter pack, my first thought 

was, ‘How could it be that different 
to the many other jump-starter packs 
going around?’
But when the IS1500 arrived, I was 
extremely impressed with the design of the 
whole unit, including the very practical 
charging/docking station (pic 2, 3 and 
4). 
The charging aspect is 
often forgotten with the 
cordless electrical tools 
and other equipment we 
use in our workshops, 
and subsequently the 
equipment ends up flat 
or too low on charge to 
operate correctly.
The IS1500 is reported 
to be the smartest 
workshop jump starter 
on the market. 
It is very compact, 
lightweight and starts 
most vehicles up to 

6.0-litres (diesel) 
and 8.0-litres 
(petrol).
Rapid-
recharge 
technology 
(RRT)
The lithium iron 

phosphate 
battery 

is able 
to rapidly 
recover charge 

from the vehicle’s 
alternator. Leaving the clamps 
connected to the vehicle’s battery 
for 40 seconds after starting will 
recharge the unit to its original 
charge status. 
Once the battery is fully charged, 
the RRT will shut off to avoid 
overcharging.
This means you can leave the unit 
on charge indefinitely without the 
risk of overcharging. Using the 
docking station increases the life 

by 10 to 20 per cent.

Battery and jump-start status indication
You can easily monitor the unit’s charge 
level and status from the easy-to-read 
LED indicators and battery-status button. 
Inbuilt surge protection allows the safe 
jump starting of vehicles with electronic 
fuel injection and computer-management 
systems.
We have used the unit with a range of 
vehicles – big and small, petrol and diesel – 
and it has performed every time (pic 5).

Projector Intelli-start 
IS 1500

1

2

FROM THE RACE TRACK TO THE ROAD...

 www.envirotek.net.au | 1300 584 665 |



Another benefit we have experienced 
is being able to use the unit as a power 
source. The 12V power source can be 

used to power any 12V appliance and 
for the charging of phones, tablets and 
other portable devices. Projector’s new 
jump starter offers inbuilt protection that 
isn’t always available in some units on 
the market. The battery can be isolated 
from the clamps if it becomes unstable, 
allowing the unit to survive a direct short 

of the clamps or scenarios when the 
battery has been over-cranked 

or overheated. 
Overall, I’m very impressed 
with the IS1500. 
All of the staff have found it 

easy to use, extremely efficient 
and very reliable.

Want to read more reviews or rate and review 
a piece of equipment yourself? Visit www.tat.
net.au and click on equipment reviews.
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One task that should be performed regularly when 
servicing late-model vehicles is a brake-fluid change.

This task is typically required every two years, as per the 
manufacturer’s specifications. This is a job I perform every day 
in my business and a profitable one.
There are a few different ways to go about changing the brake 
fluid on a vehicle. 
Here, I’ll be pressure-bleeding a system using the Endeavour 
ETWH505HA Hand/Brake Pressure Bleeder.
The basic kit includes two adaptors – Euro (universal) and 
another for the Ford Falcon and Holden Commodore. 
A master kit is also available and can be purchased separately. 

The Toyota adaptor is the one I use the most and, like all of the 
adaptors, it’s very well made, fits comfortably and works great. 
Individual adaptors can also be purchased separately.

1

Brake pressure-
bleeding by Jason Smith

This is a quick, no-mess, no-fuss, one-
person way to correctly and efficiently 
bleed brakes. 

And the great part of using this 
particular tool is the brake-fluid 
reservoir is constantly refilled by the 
pressure bleeder while the brake fluid 
is being bled out at the wheels. 

If the chamber in the pressure bleeder 
has fluid in it, there’s no need to worry 
about running the system dry of fluid.

1. First, remove the old fluid from the brake-fluid 
reservoir using the Endeavour fluid extractor          

2. Next, fill the master cylinder with the correct-
specification brake fluid from a sealed container     

3. Choose the correct adaptor lid and fit it to the brake 
master cylinder (pic 2 and 3)

4. Add at least 500mL of the same brake fluid to the 
chamber of the pressure bleeder. Refit the cap of the 
pressure bleeder

5. Connect the hose coupling to the lid adaptor already 
fitted to the master cylinder, then pump the hand 
pump a few times until the gauge reads approx 10psi 
(pic 4)

6. As per the manufacturer’s specifications, start at 
the rear wheels and open the bleeders one at a time 

to remove the old fluid from the system. I like to 
use a fluid container – this allows me to measure 
and know how much fluid I have removed from the 
system (pic 5). It also avoids mess from spilling the 
old brake fluid onto the floor

7. Close off that bleeder and then move onto the next 
bleeder, as per the manufacturer’s specifications. 
Continue on all brake calipers

8. When all the brakes have been bled, remove the 
pressure from the chamber of the pressure bleeder 
via the silver dump valve. Then disconnect the 
coupling, remove the adaptor lid from the master-
cylinder reservoir, correct the fluid level in the 
master-cylinder reservoir and refit the reservoir cap 
(pic 6). 

 Job done!

2 3

6

4

5
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Matthew Hayden achieved 40 
centuries in his international 
cricket career but another 

‘century’ is now at the forefront of 
the legendary Australian cricketer’s 
thoughts.

The international cricketer says that with 
Australia facing another year of leading 
manufacturers shutting their doors, there 
has never been a more important time to 
remind people to support local businesses.
“This year Century chalks up 89 years of 
manufacturing in Australia and we want to 
ensure they reach their century milestone,” 
says Hayden. 

“There is nothing more satisfying than 
to reach a century and it is no easy feat, 
whether that is on the cricket pitch or in the 
boardroom – that number is increasingly 
elusive.
“We’re seeing Australian vehicle 
manufacturers closing one after the other– 
one closed last year after 91 years of 
manufacturing, taking with it 600 jobs, and 
another two are closing this year. Even 
Australia’s last refrigeration manufacturer, 
Electrolux, closed its factory in Orange 
last year after operating since the 1940s – 
again, the loss of 300 staff.”
Hayden says Century puts millions back 
into the Australia economy and employs 
600 people, plus many more indirectly.
“When you take into account the other 
national businesses dependent on their 
contracts, this stretches to thousands of 
Aussie jobs,” he says. “So you can see 
why we are passionate about keeping 
manufacturing in Australia.”
Century’s Australasian Automotive General 
Manager, Stu Stanners, says the company 
has opted for a media campaign for the 
first time in 12 years. 

It’s unashamedly emotional and reminds 
Australians how important it is to keep jobs 
in this country.
“Century has a long history of 
manufacturing in Australia, starting 
in New South Wales 89 years ago,” 
says Stanners. “While a Reserve Bank 
study suggests the future for Australian 
manufacturing lies in conducting research, 
development and design at home while 
doing production offshore, we have 
invested millions of dollars to ensure we 
continue to be operational in Australia for 
years to come. We want that ‘century’ and 
our workers deserve it.”
www.centurybatteries.com.au 

Australia just 
loves a Century
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MAZM307215
MAZDA 3
2007
Four-cylinder‘s a fact

diagnostic solutions

Customer complaint
The engine-check light was 
on, and the A/T light came on 
intermittently and sticks in third.

Problem summary
This vehicle was the SP23 five-
speed automatic.
The gearbox had previously 
been looked at and the shift 
solenoid A replaced because 
the code P0753 came up. The 
same problem reoccurred the 
next day.

Diagnostic sequence
Codes:
P0753: Shift solenoid A
P0841: Transmission-fluid 
pressure-switch signal error –
circuit A (signal below minimum 
or above maximum signal 
operating voltage range).
The code did clear. The vehicle 
was road-tested and everything 
was fine for the first couple of 
drives. From a standing start 
on a downhill run the vehicle 
moved some 30m and there 
was a clunk and then the 
engine-warning light and the 
A/T light came on and the gear 
indication was showing third 
gear. 
The gear leaver was moved 
into manual shift, resulting in a 
blank screen and no changes. 
The vehicle was turned off and 
restarted and the only light 
that came on was the engine 
light and the vehicle drove off 
normally. The manual shifting 
also worked and showed the 
gear selected. 

Fault description
Circuit diagrams were 
researched to look for pin outs.
The symptoms pointed to a bad 
connection somewhere in the 
system. The previous model 
with the 2.0L and the 2.3L had 
issues with the ECU main- 
connector plugs and the small 
internal pin and connectors not 
making a good connection. 
In the earlier model just the 
PCM was doing all the gearbox 
controlling directly, whereas 

with the later five-speed the 
transmission-control module 
(TCM) had its own inputs and 
outputs to control the gearbox. 
Each module multi-pin plug and 
the connector going into the 
gearbox were checked. 1

Continuity tests were carried 
out because the data pointed 
to between the transmission 
harness plug and the TCM 
module. The TCM is located 
under the battery tray area. 2  
A magnifier was used to check 
the ECU connector blocks and 
a couple of suspect pins were 
re-tensioned. 3   
The gearbox nine-pin connector 
4  5  was unplugged and 

checked for continuity and 
solenoid resistance.
A closer inspection of the nine-
pin connector showed that the 
vehicle side terminals had lost 
their tension. 6  
This is how the last two looked, 
compared to the other seven 
connectors that had already 
been removed and tensioned. 
7   

All the pins were removed and 
connectors dealt with. The 
codes cleared, the vehicle was 
driven for a couple of days and 
the problem reoccurred. 

Fault solution
A second-hand TCM module 
was fitted. On road test there 
was a different problem – 
the A/T and traction-control 
lights came on, and the gear 
changing seemed strange. 
The TCM codes said 
control area network (CAN) 
communication was lost with 
the TCM. The original module 
was plugged in and that 
produced the original solenoid A 
problem. Another second-hand 
unit could not be trusted, so a 
new TCM was fitted. 
The road test was OK and there 
were no more system failures.

Recommended time
Labour time was seven hours, 
taking into account research 

time, location of parts and 
actual time spent fixing the 
problem.

Tips for TaT
There is no good shortcut to this 
particular problem. Who knows 
what could have happened 
if a new TCM had just been 
plugged in? It probably would 
have come back with contact 
issues and this would have 
been difficult to explain.

Be aware when testing by 
back probing, the problem 
may not reveal itself because 
you could actually put more 
pressure on the connection and 
perhaps unknowingly make the 
connection good while looking 
for the problem, and miss the 
bad connection altogether.

To access the entire TaT’s a facts 
database visit www.tat.net.au/
tats-a-fact

1

3

2

4

6

5 7

The last two 
connectors to 

be removed and 
tensioned up.

Gearbox plug 
with the outer 

cover removed.

Gearbox plug 
and connector.

Battery tray

TCM

Internal harness 
gearbox-plug 

housing.
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AUDTT07114
AUDI TT
2007
Four-cylinder‘s a fact

diagnostic solutions

Customer 
complaint
The engine-temperature 
gauge was climbing and the 
engine fan was on full speed 
when the engine was turned 
off. 

Problem summary
There was no history of 
previous problems. 

1 The vehicle, with engine 
type BWA, had done 
70,000km. 

Diagnostic 
sequence
There were no fault codes 
and live data was checked.
Watched the engine 
temperature slowly climb but 
noticed that the engine low 
fan speed was not coming 
on. Only the high speed 
came on at 117˚C. 

2 When the engine was 
running there was no flow 
through the small hose into 
the reservoir/expansion 
tank. 

Fault description
The fact that there was no 
flow pointed to a possible 
water-pump issue. 
It was impossible to gain 
access to the thermostat 
housing. 
The lack of flow to the 
reservoir and the fact that 
these vehicles have a plastic 
impeller with a tendency to 
fall off the shaft was enough 
to warrant checking the 
water pump.
When the covers were 
removed, the timing belt 
looked very new, as did the 
tensioner and idlers. The 
water pump was also new. 
It was suspected that the 
previous repairer had done 
the water pump but left 
the thermostat as it was 
because it was working at 
the time.

Fault solution
Accessing the thermostat 
housing was more time 
consuming than accessing 
the water pump.
Once the housing was 
removed it was found to be 
jammed shut. 3 4

The housing was replaced.
New coolant was added 
and the vehicle ran up to 
temperature.
The engine fan came on low 
speed as the temperature 
rose to operating levels.
The reservoir was checked 
and there was some flow 
coming back through the 
small hose. 

Recommended 
time
Labour time was seven 
hours, taking into account 
research time, location of 
parts and actual time spent 
fixing the problem.

Tips for TaT
This case study emphasises 
that a technician should 
not only rely on the small 
return hose to give an exact 
diagnosis, despite the fact 
that there was no better way 
of checking it easily. 
It also points to the 
suggestion that if the 
water pump is repaired or 
replaced, there is a strong 
argument to replace the 
thermostat at the same time.
To access the entire TaT’s a 
facts database visit www.tat.
net.au/tats-a-fact

4

1

2

3
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HOLCO09220
HOLDEN 
COLORADO
2009
Four-cylinder

‘s a fact
diagnostic solutions

Customer complaint
The 4WD light was on.

Problem summary
This vehicle had the 4JJ1 turbodiesel engine and a manual 
transmission.
It was booked in for a clutch change.
There had been no 4WD-light issues prior to repairs.

Diagnostic sequence
After fitting a new clutch kit the car was stuck in low-range 4WD 
(L4). 
The actuator motor on the back of the transfer case was removed. 
The actuator motor is splined into the transfer case and it was 
decided to refit the actuator and self-power the motor. 
The motor was allowed to travel its full time until it stopped and 
the plugs were refitted. 
Now it was stuck in high-range 2WD (H2) and the check-4WD 
light stayed on. Nor was is possible to select any of the other 
transfer ranges, probably because the check lamp was on. 
This vehicle has three push buttons to select the transfer ranges. 
When the car came in without any drive and low range was 
selected to see if the car would drive on the front diff, H2 should 
have been reselected again. 
It was suspected that when the battery was disconnected and 
then reconnected, the module defaulted into thinking it was in H2 
but the sensors indicated L4. 
Consequently, the green 4WD indicator started flashing and the 
transfer ranges could not be changed, and the vehicle was locked 
in low-range 4WD. 
It was a mistake to unplug the transfer actuator and start the car 
to see if the vehicle would default into another range. 
All this did was to set the check-4WD warning lamp on, meaning 
the vehicle could not be brought out of high range. 
Prior to disconnecting the actuator plug, the green 4WD indicator 
lamp was flashing but now the yellow 4WD-check light was 
flashing. 
No scan tool could talk to the transfer system, not even a factory 
Tech 2, so it was a step-by-step process to sort out the problem. 
All data information was advising to reset the transfer module. 

Fault description
Data information led to a search under the left-hand seat and the 
carpet where a module could have easily fitted, but there was 
nothing there. 
The module was under the driver-side dash. 1

Fault solution
To reset the module, the instructions were to bridge terminal one 
with terminal 29 and terminal 30 with terminal 36. 
This is the rear view of the two plugs 2 , and the bridge was 
carried out with the plug connected to the module. 
The ignition was turned on to listen for a relay to click. The ignition 
was then turned off and the bridge wires used to join the module 

terminals were disconnected. When the ignition was turned back 
on, the check-4WD lamp was off.
It was now possible to select H2 and H4 but neither neutral nor L4 
could be selected. The transfer/ABS module was reset but this did 
not change the problem. 
The actuator was removed from the transfer. Perhaps it was out 
of mesh by a tooth but it was master splined and could not be 
wrongly positioned. 
All circuits were examined again with the help of the wiring 
diagram. A neutral-position switch could be seen, and perhaps 
this switch was playing up. 
While trying different switches it was discovered that the reverse 
switch had no power with the ignition on. There was also a blown 
fuse and, once changed, there were reverse lights. 
4L and neutral could now be selected.
What made the fuse blow remains a mystery.
The vehicle was road-tested and it worked correctly.

Tips for TaT
With four hours lost on this repair, the lesson learnt is that care 
must be taken when working on modern cars. 
The other lesson is that prior to any major diagnostic work a 
full system electrical-load test should be carried out by turning 
everything on.

1

2
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FORFI07218
FORD FIESTA
2007
Four-cylinder‘s a fact

diagnostic solutions

Customer complaint
The gear selector would get 
stuck in park intermittently.

Problem summary
A gear-selector solenoid had 
been recently replaced.

Diagnostic 
sequence
The solenoid, which was 
under the console, inside the 
gear-selector box, could not 
be heard operating and the 
handle would not release. 
It was also very difficult to 
press down on the over-ride 
unlock mechanism, although 
by manipulating it in an inward 
direction the manual release 
was pressed, allowing it to be 
released. 
After applying the brake 
pedal a number of times, the 
selector released and the 
solenoid operation could be 
heard. 

Fault description
Two separate issues were 
suspected – an intermittent 
stoplight switch and a problem 
with the mechanical operation 
of the mechanism. 
There were intermittent faults 
in the stoplight switch and 
wiring. 
The centre console was 
disassembled to access the 
mechanism. 1

This made the release plunger 
and related components 
accessible.
The mechanical operation 
relied on a piece of curved 
plastic to push down on the 
back end of the release device 
and the solenoid pulled it from 
the other end to release. 2

The way in which the manual 
release pressed down could 
actually push down and jam 
under the plunger back edge 
3  instead of sliding over the 

face and pushing to manually 
release. 4

Fault solution
A new stoplight switch was 
fitted, solving the intermittent 
electrical operation of the 
selector mechanism. Very little 
could be done to improve the 

operation of the manual over-
ride other than applying some 
lubricant to the moving parts. 

Recommended time
Labour time was three hours, 
taking into account research 

time, location of parts and 
actual time spent fixing the 
problem.

To access the entire TaT’s a facts 
database visit www.tat.net.au/
tats-a-fact

1

3

2

4

Manual release
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MAZTR06215
MAZDA 
TRIBUTE
2006
Six-cylinder

‘s a fact
diagnostic solutions

Customer complaint
The engine warning light was on and the transmission 
was harsh shifting into gear.

Problem summary
The transmission was in limp mode and had been 
repaired recently. The shift solenoid A had been replaced.

Diagnostic sequence
Codes from the instrument cluster and the PCM.
P0705 – Transmission-range sensor circuit malfunction 
(MLP)
The PCM codes:
P0750 – Shift solenoid A open circuit.
P0753 – Shift solenoid A circuit malfunction.
P1000 – OBD readiness test not complete.
The codes would not clear.
The parameters needed to set the codes were 
researched, including the meanings and possible causes.
The main plug at the PCM was disconnected. 1

Some moisture was noticed around the PCM plug. The 
circuits to the shift solenoid A were OK.
The pin retention was dried out and reconnected to the 
PCM and the codes were cleared. On a road test, all 
functions worked fine.
The PCM was inspected further. There was no water 
inside it, so it was back to testing the wiring at the main 
PCM plug. The main ECU harness does a few bends and 
then is secured to the engine block. 2

There is a certain amount of movement of the wiring 
harness caused by engine vibration. 3

The tape was peeled back to expose the harness wiring. 
About 100mm from the main plug at the first bend inside 
the taped harness, one of the wires had quite a lot of 
tension on it. By pulling on the wire it broke away at the 
bend.

Fault description
The copper strands were broken inside the insulation, 
hence the intermittent problem. Pulled at the other wires 
to make sure there were no more breaks.

Fault solution
The wire was repaired and rerouted, making sure the 
other wires were in good shape as well.
It was all re-taped and secured. Codes were cleared and 
road-tested again and the problem was solved.

Recommended time
Labour time was five hours, taking into account research 
time, location of parts and actual time spent fixing the 
problem.
To access the entire TaT’s a facts database visit www.tat.net.
au/tats-a-fact 3

2

1

PCM
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New Steering Pumps

BUY DIRECT 
BEST PRICES

Turner Enterprises
1800 819 033

email: sales@turnerenterprises.com.au 
visit: www.turnerenterprises.com.au

New Power Steering 
Racks from $290

HiLux HiAce, Landcruiser, Prado, Camry, Ford Falcon,  
Ford Territory, Holden, Hyundai, Rodeo/D-Max, (pictured)  

Mitsubishi, Triton, Nissan, Navara.

MERCEDES

C240 ML320 ML350
ML55 AMG Vito V6 2005  

$250

TOYOTA

Landcruiser HDJ100
T/ Diesel 1-HD-FTE

$289

HOLDEN

VZ 6CYL  

$150

Huge Range Of Brake
Hardware Kits

HONDA

Odyssey 4cyl 05-07

$240

Call for a 
full product 

Catalogue…

The customer 
reported poor 
acceleration and 

a flashing light on the 
dash.
The transmission was in 
limp mode and driving only 
in top gear. 
The ‘R’ light was flashing 
on the transmission-range 
indicator in the cluster. 
There was no 
communication from the 
transmission ECU. 
The power relay for the 
transmission ECU was full 
of water. 

This 
ECU is mounted under 
the heater unit, below 
the engine ECU. Heaters 
often leak and fill the relay, 
causing them to fail. 
A new relay was fitted and 
the heater leak was fixed 
before the engine ECU 
became flooded as well.
The relay was a one-hour 
job, but the heater took 
four hours to fix. This fault 
can apply to all Magna V6 
engines.
Rodney Smith
Mawson Motors
GEELONG VIC

1995 Mitsubishi Magna V6

Water and 
relays 
don’t mix

Want to share a repair solution? Go to www.tat.net.au/tat-share

The battery was 
regularly going flat in 
this Mazda.

In the workshop it was 
very low on charge and 
the vehicle’s charge rate 
was very low at the battery, 
12.8V. 
The test charge rate at the 
alternator was 14.0V.  
The test charge rate at the 
alternator and earth-on-
chassis was 13.0V. So there 
was a large voltage drop 
between the motor and the 
chassis and the battery. 
The battery was mounted in 
the boot, with a large cable 

going from the battery 
negative to the body and 
then continuing towards the 
front of the vehicle. 
On the hoist, the earth cable 
was traced to a large bracket 
near the differential, located 
at the rear. 
The connection was loose.
The earth cable was cleaned 
and retensioned on its large 
support bracket near the rear 
differential.
It was a 1.5-hour job.
Mitch Lucas
Premier Automotive 
BROOKVALE NSW

1994 Mazda MX-5

A loose 
connection is 
all you need

Want to share a repair solution? Go to www.tat.net.au/tat-share
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Australia  just loves a Century.

Matt Hayden
Australian Centurion

Proudly Australian made since 1928

*Selected items only

When it comes to batteries that offer superior performance and 
reliability, there’s one name that’s become an Aussie legend. 
Made from the highest quality components, Century’s range 
of automotive, 4x4, truck, marine and deep cycle batteries are 
designed & built in Australia to withstand our extreme climate
and harsh operating conditions*.

You get ultra-reliable power, unmatched durability, and the peace of 
mind of almost 90 years of proven performance. And just like Matty, 
they’re built tough right here in Australia.

Find your local Century stockist at  centurybatteries.com.au 
– once you start, we reckon you’ll love ‘em too.
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Australia  just loves a Century.

Matt Hayden
Australian Centurion

Proudly Australian made since 1928

*Selected items only

When it comes to batteries that offer superior performance and 
reliability, there’s one name that’s become an Aussie legend. 
Made from the highest quality components, Century’s range 
of automotive, 4x4, truck, marine and deep cycle batteries are 
designed & built in Australia to withstand our extreme climate
and harsh operating conditions*.

You get ultra-reliable power, unmatched durability, and the peace of 
mind of almost 90 years of proven performance. And just like Matty, 
they’re built tough right here in Australia.

Find your local Century stockist at  centurybatteries.com.au 
– once you start, we reckon you’ll love ‘em too.
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T oday’s technicians 
really need to 
carry out some 

basic research on 
components before 
interrogating and 
condemning them.
For example, if the 
component being checked 
is, say, a two-wire sensor, 
you need to know about 
the many different two-
wire sensors being used 
in automotive electronics. 
These range from 
humble engine-coolant 
temperature (ECT) sensors to anti-lock 
braking system (ABS) wheel-rotation 
sensors. 
Typically the ECM is programmed to 
look for either a change in resistance, 
current or voltage, specifically a 
resistance change from an ECT, a 
current change from a Hall-effect sensor 
and a voltage change from a magnetic 
pick-up. 

Other two-wire sensors include ambient-
light sensors such as those typically 
mounted to a vehicle’s dashboard. 
These sensors can change resistance 
based on amount of light falling on 
them (light-dependent resistor) and/or 
generate voltage (photovoltaic cell). 
The a/c-control unit will either monitor 
changes in resistance and/or the 
generated voltage. 

In some cars these three-dimensional 
sensors and the software that runs 
them are so sophisticated they can 
actually determine the angle of the sun 

entering the vehicle, not just 
ascertain whether there is 
daylight. 
This allows the system to 
either increase or decrease 
the a/c-flap controls, 
therefore adjusting the 
temperature to either the 
driver and/or passenger 
side.
So how do you determine 
exactly what kind of two-
wire sensor you have? 
Through basic research.
This process shouldn’t be 
limited to a single source. 
For example, you could 

refer to a circuit diagram, contact a 
fellow technician and pick their brains or 
search online for the answers. However 
you do it, you need to carry out some 
basic research before interrogating 
and condemning components. The 
advantages of doing so can be huge. 
So let your fingers do the hard work. 
Use networks like TaT and share the 
information!

TOP
TECH 
TIP

Don’t forget 
basic research

1,000 Repair Centres in Australia and New Zealand can’t be wrong!



ur previous articles 
have described the 
principles behind the 

pull-up resistor. Now you 
are probably wondering 
what a two or three-wire 
sensor with pull-up and/or 
pull-down resistors has to 
do with ‘helping’ technicians 
diagnose cars.
The simple answer is it 
streamlines the DTCs that are 
specific to a two-wire-sensor 
wiring circuit.
How does it do this? Well, 
electronic design engineers 
of ECMs use pull-up and or 
pull-down resistors for specific 
outcomes. ECM diagnostic-
code programmers utilise these 
configurations to set specific 
DTCs to help technicians 
diagnose symptoms. 
That is to say, in contrast 
to electronic engineers, 
code programmers exploit 
the specific voltage-swing 
parameters produced by 
pull-up resistors to set specific 
DTCs, thus reflecting the 
‘condition’ of the two or three-
wire-sensor wiring fault.
For example, let’s consider 
the following simplified and 
hypothetical wiring circuit 
diagram of a two-wire sensor 
(with pull-up resistor) that has a 
supply and earth wire running 
along a wiring loom, side by 

side with the sensor wire, 
distinguished by the green 
arrow (pic 1).
As can be seen from the 
diagram, the supply voltage, the 
signal earth and the regulated 
5V supply via a pull-up resistor 
are all running along the wiring 
loom side by side, highlighted 
in orange. As long as the wires 
are all insulated and isolated 
from each other, the circuit 
is deemed to be operational 
and OK. If we expand on the 
programmer’s point of view, 
DTCs are based on speculation 
about what kind of physical 
wiring-damage will deem the 
circuit to be inoperative.
Here are some possibilities and 
scenarios that come to mind. 
The signal wire may be:
Shorted to power (pic 2)
In this scenario, the ECM will 
sense an absence of activity. 
Because the input voltage 
is being pulled up to supply 
potential, the ECM will log a 
DTC such as ‘short-to-supply’. 
The DTC can help the 
technician physically trace, 
find and repair the cause of 
the voltage being pulled up to 
supply voltage.
Shorting to ground (pic 3)
Similar to the above scenario, 
the ECM will sense an absence 
of activity. 

Because the input voltage is 
being shorted to earth potential, 
the ECM will log a DTC such 
as ‘short-to-earth’ or ‘short-to-
ground’. Again, this can help the 
technician physically trace, find 
and repair the cause of wiring 
that is shorting to ground.
Open circuited (pic 4)
A length of unterminated wire, 
or an open-circuited one, can 
induce and generate random 
voltages at the sensing-input 
terminal in the ECM when 
it is located in an electro-
magnetically noisy and hostile 
environment, such as under 
a vehicle’s bonnet. The ECM, 
in this instance, will sense an 
improper activity and may log 
an ‘ad-hoc’ DTC. This can be 
anything from ‘out-of-range’ to 
any type of DTC depending 
on what is being sensed. 
Technicians will need to be 
aware of these illusive and 
phantom codes, which can lead 
them astray.
Out of range

This scenario could arise from 
myriad possibilities, including 
shorting to a neighbouring wire 
of another circuit or sensor. 
However, as is the case with 
almost all sensor circuits, the 
programmed ECM knows to 
look for a particular range of 
voltage swings or whatever the 
sensor characteristics may be. 
Therefore, whenever a wiring 
loom develops a high-resistive 
path due to, say, a stretched 
wire or corroded connecting 
terminals, the range will be 
compromised and the ECM 
will log an ‘out-of-range’ DTC 
accordingly. 

The above scenarios highlight 
some of the variables that 
programmers base DTCs on 
and that reflect specific wiring 
ailments or scenarios. 

Regardless of whether the 
circuit ailment is permanent or 
intermittent, technicians must 
obtain circuit diagrams and 
trace the circuitry based on 
their own understanding and 
interpretation of the ‘meaning’ of 
the logged DTC.

Technicians should be aware of 
the basic scenarios these DTCs 
are based on. That way, DTCs 
can be used to help technicians 
diagnose the cause of the fault.

To summarise, DTCs are set 
to help technicians precisely 
trace the cause of the symptom 
based on specific scenarios 
and with the help of pull-up 
resistors. 

But, remember, DTCs must 
only be used as a guide and the 
interpretation of the DTC must 
be accompanied with actual 
diagnostic measurements, 
whether it’s scan-tool data, DTC 
parameters and/or physical 
voltage measurements from the 
vehicle itself.

In the next issue we will look 
at how transistors are used as 
switches and how to diagnose 
them practically in electric-
window circuits. Until then, 
see if you can figure out the 
difference between a transistor 
and a ‘Darlington-pair’ transistor 
circuit. Happy diagnosing!

The authors thank Autodata for 
allowing the reproduction of its 
circuit diagram.
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DTCs and 
pull-up 

resistors
Sam Nazarian and Jack Stepanian
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I’ve talked before about different 4WD users 
and their differing needs on these pages 
and one question I frequently hear is, 
‘What level of skill/knowledge do owners 
need to carry out repairs on their 
vehicles themselves?’

Generally speaking, your average Joe should 
– with a minimum amount of tools, minimum 
knowledge and by following the book – be able to 
carry out minor servicing tasks such as oil, filter and 
spark-plug changes, chassis lubes, bolt checking, etc.
However, Joe might not be so up to speed about the need to take 
extreme care when selecting engine oil, brake fluids and radiator 
additives or using high-pressure water jets to clean under the 

bonnet. 
He might not know 
that if you have to 
clean at all, you 
should wash with the 
engine warm. 
That then, if the 
dashboard lights 
up like a Christmas 
tree – indicating 
you’ve got water on 
the brain, or at least 
where it shouldn’t 
be – you can at least 
close the bonnet and 
let the warm engine 
dry out the electrics.
Another concept that 
often falls through 
the cracks is that 
slow running, short 
trips, lots of idling 
or that once a week 
trip to church should 
all be put into the 
‘severe use’ category 
when deciding what 
type of service is 
required. 
Oil changes between 

3000km and 5000km may be necessary, in some cases due to 
contaminants polluting the oil prematurely because the engine 
has not been allowed to reach the correct running temperature.
The success of attempts to save money with DIY repairs depend 
entirely on the real – rather than perceived – skills of the operator. 
For example, it is not advisable for non-qualified owners to work 
on brake systems. Damage caused by incompetent workmanship 
will always hurt the credit card but a serious case of brake failure 
could really hurt the Medicare card as well. 
Those who utilise their 4WD for serious use need advice, 
accessories and explanations of the differences between brands. 
They want to discuss winches, rope versus wire, suspension, 
what spare parts to carry, maps, GPS, communication equipment, 
snorkels and service intervals. They are generally good to deal 
with and will appreciate sound advice.
Those who just use their ‘Toorak Tractor’ to take the kids to 
school, sport, etc may not travel many kilometres each year and 
may turn their vehicles over frequently. 

From experience, many do not see the need to spend a great 
deal of their shopping money on vehicle servicing.
Mine departments spend much more on repairs than any other 
group of 4WD owners and attempts to attract their workshop/
parts business may prove profitable. But be warned – the service 
you’re offering must be second to none and you will be dealing 
with personnel who have product knowledge far beyond the 
average owner. The parts you’re supplying must be top quality 
and job-finish times need to be strictly adhered to. 
Any change to prior arrangements must be confirmed by phone 
and followed up by email. 
Police, emergency service, fire, electricity supplier and council 
vehicles are also jobs where the customer will expect accurate 
completion deadlines, quality workmanship, an immediate follow-
up to any enquiries and a clear invoice showing the reason for all 
charges. And no excuses. 
When you really think about it, this kind of service should form the 
basis of every workshop transaction. Good workmanship, good 
parts, on-time delivery, good communication – it’s all good for 
repeat business. 
Don’t be fooled by the often scruffy look of some station utes and 
mining contractor/explorer vehicle. This may lead you to skimp 
on much-needed repairs or quote just for the obvious when a 
thorough inspection report might lead to an appreciative operator 
and good, profitable job. 
It’s best not to pre-empt the owner’s intentions but to show 
genuine concern for their vehicle and convince them you are the 
right person to fully care for their 4WD. 
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Servicing the modern 
4WD, part two by Allan Gray
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Is it unreasonable for every customer who comes into our 
premises to expect this type of commitment to servicing their 
4WD?
When I return as a 4WD, I would like to think I’d be bought by a 
‘weekend warrior’. These guys want to change everything except 
the name badge – wheels, tyres, suspension, lights, turbos, chips, 
winches, etc. They need recovery kits, shovels, swags and tent 
gear and they are fairly sure about what brand and model they 
must have (so long as it is better than their mate’s). 
There are big opportunities here for sales of good-quality gear, 
including rock sliders and bar work. These groups might do their 
own repairs (what are mates for?) but they still purchase a lot of 
stuff.

If you see this kind of 4WD owner drive in, talk them up, tell them 
how good their 4WD is and how you would like one for yourself – 
they’ll just about buy you out!
Winch challenge and rock-climb competitors hide in dark places 
and only come out after dark (or race days). 
They create monster 4WDs from moon machines and are 
apparently able to drive them upside down or at least side-on 
using multi-thousand-volt winches that help shift mountains out of 
their way. 
They seem to do their own repairs but still need spare parts. And 
more spare parts, plus more winch ropes, more first-aid kits and – 
if they could have it – more weekends.
The double-cab utility market has been topping the sales chart for 
some time. The tradie’s ute stacked with ladders, pipes, cables, 
toolboxes and compressors – you name it – isn’t a luxury but a 
necessity. It is there to earn money during the week to spend on 
the weekend. 
They have to get it serviced somewhere, so why not your place? 
They might want the job done yesterday – who doesn’t? – but 
they do have a legitimate and urgent need for a safe, reliable 
vehicle. They’re out there in their hundreds – look them up, 
advertise for them, train for them.
4WDs are easier to work on than passenger cars and parts are 
easier to identify and locate because manufacturers don’t change 
models as often. 
Just remember you will be failing in your job if you act as your 
client’s banker instead of doing what you know best – assessing, 
testing and repairing their most expensive work tool.
The 4WD scene is alive and well, so get amongst it. 
What’s stopping you?
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This vehicle was in a TaT research 
workshop because the reverse 
camera and reverse sensors were 

activated even when there were no 
objects in sight.
There was one fault code in a full system 
scan – E204: K Line low-wire fault – and it 
could not be cleared.
All fuses tested OK.
Research into the code and other K Line 
issues revealed that this model had a 
common issue of water leaking into the 
rear compartment on both passenger 
(pic 1) and driver sides (pic 2).
All rear-compartment panels were 
removed to access the side panels.
There was water in the driver-side 
compartment. One wiring harness plug, 
three-pin, was sitting in the water (pic 3).

This is an extra unused harness plug for 
this model. The plug had been sitting in 
the water for some time because it had 
turned green and the corrosion was quite 
evident (pic 4).
On the floor of the compartment, there 
was a mark where the plug was sitting, 
caused by the electrical activity (electron 
flow).
The harness was taped up and 
remounted, and along with the corroded 
plug was removed from the water, and the 
three wires were insulated.
Water was drained from the side 
compartment and the owner advised to 
get the leak attended to.

The 
code could now be 
cleared.
This K Line issue did not fix the reverse- 
sensor issues but did solve an intermittent 
flat battery and some other minor 
intermittent electrical issues.

The K Line crash

2007 BMW X5 E70

1 2 3 4

The vehicle was making a 
clanking noise when driven 
above 45km/h.

Roadside assist suspected the problem 
was a worn tailshaft. 

The noise came from the rear 
end when going up an incline 
under load.
Nothing was wrong with the 
tailshaft, but an investigation 
revealed little bits of gear in the 
rear diff. The stub axles and diff 
centre were removed. 
The shaft of the satellite gear 
had broken and was hitting 
the pinion. The diff centre was 
replaced. 
It was about a six-hour job, 
including the diagnosis.
Michael Van der Heiden
Country Mobile Mechanic
MT COMPASS SA

2010 Great Wall X240

Great Wall diff 
hits the wall

Want to share a repair solution? 
Go to www.tat.net.au/tat-share
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How does a workshop do the right thing for 
its customers when choosing bushes? Does 
it use the original rubber bushes installed 

by the car maker or polyurethane (PU) aftermarket 
bushes?
A common complaint about PU is it is too hard and 
causes unwanted noise, vibration and harshness.
But rubber has its drawbacks, too, including a shorter 
service life, excessive movement in the suspension arms 
and distortion due to voiding and lack of memory. Rubber 
doesn’t like oil, petrol or coolant and that’s a real downer 
for an automotive part.
And there’s another big drawback – original rubber 
bushes are not always available on their own. A full 
assembly is often all a dealership will sell, meaning 
replacement of the whole arm or assembly when only 
one bush has failed. This makes for a fertile market for 
aftermarket bushes and the PU makers are dominating it.
Anyone can make a PU bushing and some 
manufacturers make very good ones.
PU covers a broad range of products, from hard 
plastics to carpet underlay. PU manufacturers who have 
developed their formulation for suspension bushing 
from the outset are those most likely to understand the 
concept of developing a higher quality, quiet, longer 
lasting and superior alternative to rubber.
PU from such a manufacturer can have superior 
mechanical properties and abrasion resistance, excellent 
memory properties and are largely unaffected by 
temperature, oils and coolant. The superior type of PU 
bushing can be a cost-effective and viable alternative 
to rubber bushings without the worry of noise, vibration 
and harshness. In some applications, PU is the only 
alternative.

A new style of vertical-pivoting bushing is starting 
to appear on vehicles, such as in the Toyota 
Camry’s front lower-control arm (pic 1) and many 
newer vehicles from Europe and Korea. This 
style of bushing has been designed to increase 
efficiency and cost savings when the undercarriage 
and engine module are fitted to a vehicle during 
assembly. This heavily voided rubber bushing was 
primarily designed to assemble a vehicle faster on a 
production line, not perform better or last longer.
The PU vertical-pivoting bushing ensures the control 
arm is positively located, so it cannot move in 
directions that it was never intended to. This means 
the vehicle brakes safely and optimum wheel-
alignment angles are maintained throughout all 
conditions to help ensure maximum tyre life.

So, to summarise, rubber is good but a quality PU 
is often better in the areas that are important to our 
customers. It takes the same amount of time to fit a 
rubber bushing as a PU one, the only difference is your 
customer will enjoy increased service life and extended 
tyre wear with a PU bushing for just a modest 
additional outlay. 
Thanks to Fulcrum for assistance with this article.
www.fulcrumsuspensions.com.au

Rubber vs polyurethane 
bushings – an overview RUBBER

POLYURETHANE

Toyota 
Camry front 

lower-control arm

1



The Automotive Technician 40

The exhaust-gas recirculation 
(EGR) cooler is a component 
used to lower the temperature of 

the exhaust gases that are passed back 
into the engine in order to decrease 
nitrogen oxide (NOx) emissions.
Unsurprisingly, the gas circulated by 
the EGR system can be very 
hot, which reduces the 
amount of air and 
oxygen available for 
combustion. For this 
reason, many modern 
diesel engines are 
equipped with EGR 
coolers to help lower 
the temperature of the 
exhaust gases before 
they return to the engine.
Modern engines use a variety 
of sensors to monitor temperature and 
gas flow. If the EGR cooler becomes 
restricted or does not function properly, 
the ECU may alter settings that cause 
the environmental and engine-efficiency 
performance to be compromised. Timely 
replacement of an EGR cooler can save 
your engine from serious damage due to 
severe overheating.
In a radiator, heat moves from the coolant 
to the air that flows through it. The heat-
exchange process in an EGR cooler works 
like a radiator in reverse, with heat from 

the exhaust-gas flow being transferred 
to the engine coolant. EGR coolers may 
use a ‘tube and shell’ or a ‘stacked plate’ 

configuration and may even have 
more than one coolant loop. The 
coolant typically flows to the EGR 

cooler after it has previously 
passed through other heat 

exchangers such as the 
oil cooler. If these 
upstream 
devices 
are 

restricted 
coolant 

flow to the EGR 
cooler can be reduced, 
causing problems such as 
overheating, increased fuel 
consumption and premature 
engine wear. In cases with 
very restricted coolant flow or very 
high exhaust temperatures the 
extreme heat can cause the coolant 
passageway inside the EGR cooler 
to crack, allowing coolant to mix 
with exhaust gases and exit the 
system completely. 

Loss of coolant can then lead to 
catastrophic engine failure.
Warning signs of EGR-cooler failure 
include a gradual loss of coolant but no 
apparent leaks and white smoke or steam 
at the exhaust. Another sign of extreme 
high temperatures in the EGR cooler can 
be ‘puking’ from the overflow reservoir. 
This is because coolant entering a very 
hot EGR cooler can boil inside the unit. 
The sudden expansion of gas creates 
pressure – this forces liquid coolant into 

the overflow reservoir and leaves 
air pockets in the engine-block 
cooling channels, which prevents 

effective engine cooling. It is 
important to examine the entire 
cooling system for failures or 
restrictions whenever a cooling 

issue is detected. A problem 
component can produce issues 

with downstream parts, especially 
when coolant flow is restricted.

Good-quality aftermarket EGR coolers 
are now available that meet or 
exceed original-equipment (OE) 
specifications and some have been 

specifically developed in Australia by 
suppliers to suit our conditions. Look 
for a repuatable national brand with 
strong aftersales support. Images 
and information courtesy of Adrad 

Radiators.

Pic 1 and 2: Failed EGR coolers blocked by soot and showing residue from leaking engine coolant. Pic 3 and 4: A stainless-steel 
aftermarket EGR cooler to suit the Volkswagen Amarok 2.0-litre TDI. Cutaway shows internal tube-and-shell construction.

Aftermarket 
EGR coolers

2

1

3

4

Specialist know how to help you 
select the right gear.

Oil Coolers

Manual Transmission

Automatic Transmission

Oils & Fluids Specialist Tools Power Steering

Differential

AUTOMATIC TRANSMISSION  •  MANUAL TRANSMISSION  •  DIFFERENTIAL  SPECIALIST 
TOOLS  •  OILS & FLUIDS  •  OIL COOLERS  •  POWER STEERING

Your Drivetrain Specialist

FREECALL Australia 1800 463 646 or www.drivetech.com.au 

FREECALL New Zealand 0800 333 125 or www.drivetech.org.nz
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Engine 
Systems

THE GOLD 
STANDARD 
IN DIESEL.
MTQ is Australia’s Biggest and Best 
Diesel and Turbo Aftermarket Sales 
and Service Provider.  We have total 
commitment to your diesel fuel 
injection or turbo needs covering:

 4WD  AGRICULTURE

 TRUCKING  EARTH MOVING

 MARINE  POWER GENERATION

 MINING  TRANSPORT

Your diesel power needs the very best – 
MTQ is The Gold Standard in Diesel.

for information call: 1800 282 530 
or visit: mtqes.com.au

 TURBOCHARGERS

 FUEL INJECTION

 NATIONWIDE PRODUCT  
 AND TECHNICAL 
 SUPPORT

MTQ A4 PRESS AD 0517 A.indd   1 4/05/17   2:34 PM
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Workshops have to be as 
productive as possible, so 
having the right tools for each 

job is essential. Often improvements 
in workshop equipment can be the 
quickest and most beneficial way 
to improve workshop output and 
efficiency.
ACV Auto Tools has been supplying 
the Workshop Mate press throughout 
Australia for five years and says it was 
surprised to recently discover some 
members of the TaT technical team 
had one in their workshops. It says the 
three it contacted for feedback all had 
raving reviews about it.
ACV Auto Tools says the most common 
feedback is the Workshop Mate is 
so reliable and easy to use that any 
technician can be quickly and efficiently 
trained how to use it. 
The main benefit the workshops have 
been finding, it says, is a large time 
reduction for spring, shock absorber, front/
rear wheel bearing, gearbox/axle bearing 
and suspension-bush replacement and 
other general pressing jobs. 

This is what the TaT technical team 
members had to say:
“I have owned the Workshop Mate for a 
couple of years now and I still think it is a 
great pressing workstation. It is so easy 
to operate that my outlook on doing 
undercar work has changed and I now 
look forward to those jobs. The spring 
compressor is simple to set up and easy 
to operate. The last straw for me 
was when I was trying to compress 
some heavy-set springs in the vice. 
I had four sets of spring compressors on 
the spring and I was seriously concerned 
about what I was doing. This press makes 
all of my strut work a piece of cake, the 
strong ram compresses any spring that I 
throw at it with ease. 
“Hub-bearing removal is easy with this 
press. The adjustable hub separator works 
very well. 

“The Workshop Mate comes 
with plenty of attachments 

to suit different hub designs 
when assembling the hubs. 

The overall height is a little lower than 
my old press but I am a tall guy and 
I do not have any problem and I find it very 
manageable. Features like the hand-operated 
winch, to adjust the bed height, and the air-
over-oil foot pump really assist with keeping 
your hands free while operating the press. 
The Workshop Mate is strong enough for my 
needs working with light vehicles and the odd 

4WD, but I do not think that it 
would be suitable for a shop 
that works on a large amount of 
heavy equipment.”
Rod Maher, Marina Motors

“After purchasing the Workshop Mate, all 
the staff have found it easy to use and, more 
importantly, quicker and a lot safer. With all 
the added attachments we have been able 

to tackle all the jobs to date 
with ease. I am sure that it will 
be one of the best equipment 
purchases we have made for 
many years.”

Deyan Barrie, Bar Automotive
“I can’t believe that I survived without 
it for so long. Some of the later BMW 

suspension work is quite tricky, but 
these jobs are made so easy using the 
Workshop Mate. It has proven itself to 

be one of the best pieces of equipment, 
year after year.”
Alistair Roberts, Bromspec BMW

ACV Auto Tools says it’s not just the TaT 
technical team that’s impressed with the 
Workshop Mate. 
Here is another customer testimonial:

“We purchased $42,000 worth of new 
equipment and the Workshop Mate was our 
best buy, we use it everyday. We do a lot of 
undercar work for panel beaters and there is 

nothing we cannot do. 

“We have all the necessary equipment and 
dies to tackle any job.” 
Scot Wilson, Precision Mobile 
Mechanics, Newcastle, Mount Hutton, 
NSW
NEW FEATURE: the only press with a 
hanger to press wheel bearings in rear 
hubs without disassembling the brakes.     
(Patent pending exclusive to Workshop Mate)

  MORE TOOLING – 62 pieces 
of specialised tooling to fit 
Australian-model cars.

  TALLER & WIDER – with a larger 
bed for easier use.

  FREE undercar Porta Power
  FREE oil-filter crusher.
  FREE four swivel castors with  
brakes.
www.acvautotools.com.au

ACV Workshop 
Mate
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Since its inception in 1907, Gabriel has kept  
pace with the continuous developments  

in the automotive world.

Today, Gabriel is proud of its  
products for passenger car, SUVs, 4x4, Vans,  

Utes, light and heavy trucks.

All Gabriel shocks and struts  
incorporateprecision engineering for the  

ultimate in control, safety and performance.

Ultra
Ultra Plus Off Road

Guardian
Classic

Fleetline
Strut Mounts

Strut Cushions
Check out the range and features  

built into any of the Gabriel products  
and you will see what it takes to  

develop a pedigree.

You will find why Gabriel is good  
for your business and why it is your  

customers’ best motoring companion.

The name you can trust

www.gabrielshocks.com.au

Helpline: 1800 645 609

2017 AAAA Expo Ad.indd   1 23/04/17   5:50 PM
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Firstly, I’m going to talk about an issue with the 
2013 Mitsubishi 4D56T Triton/Challenger CRD model’s 
timing/balance-belt failure. This fault fix still isn’t known 

but it’s important information for anyone servicing this 
model.
I’ll discuss other timing-related faults with other diesel vehicles 
later in this article.
During the past 12 months I have been involved in the diagnosis 
of an engine failure as a result of a timing/balance-belt failure on 
the 2013-on Mitsubishi Triton 2.5-litre 4D56T common-rail diesel 
engine. 
We don’t yet have the answer why, but it’s important that 
everyone be aware of this because prevention is better than cure. 
Several engines have expired before the due date of the timing 
belt and balance belt, which is due for replacement at 90,000km 
according to the manufacturer. Some have been lucky to catch it 
early before the major failure occurs (pic 3).
Diagnosis and early detection of the fault
Intermittent vibration is noticeable when manoeuvering around 
a carpark or other low-speed scenarios at idle or just above idle. 
Intermittent noise from the engine is also noticeable. Ensure your 
customer is aware of this problem because many dealers have 
denied them warranty coverage. Have your technicians remove 
the timing covers and inspect the balance and timing belt during 
every service. Any concerns such as missing teeth on the belt or 
deterioration should be noted. An audible check is another reliable 
form of diagnostics. Ask your customer if they have noticed a 
different noise or vibration.
This failure should be rectified by the manufacturer under 
warranty because the fault doesn’t reflect the serviceable history 
of the vehicle. It will only be void if the engine has covered more 
than 90,000km – the due date of the belt – without a timing-belt 
replacement.

The failure
Strips of rubber belt and belt teeth become entangled within the 
timing-belt region and cause the timing belt to jump a couple of 
teeth. The end result is damage to the engine (pic 4).
The source of this rubber and the actual cause are so far 
unknown but it’s important that you and your customers are aware 
of this problem.

Reason for failure
Inconclusive at this stage because even 
Mitsubishi hasn’t yet found a solution for 
the fault.
Possibilities include the balance-belt 
tensioner seizing, therefore restricting belt 
movement and increasing load, causing the 
belt to overheat and shred apart.

Have you got enough time to read about other timing faults?
Drive belts have caused the timing belt to jump on many other 
manufacturer’s engines.
VW, Renault, Peugeot, Nissan and engines from other brands 
have all seen the result of the drive belt deteriorating. There is 
nothing wrong with the belts; it’s just the owner hasn’t changed 
them by their due date.
The external drive belt I am referring to here rotates several 
components on the front of the engine, including a/c, the fan 
and alternator. In 2016 many Diesel Help phone conversations 
involved timing issues. Symptoms included non-starting, difficult 
starting, starting then stalling or running erratically, with and 
without fault codes. One of the vehicles, a Suzuki Vitara Diesel 
with the 1.9-litre Renault engine, displayed ‘code P0360 camshaft 
out of sync’. Some have failed within a couple of hundred 
kilometres after the failed drive belt had been replaced.
How does a drive-belt failure affect timing?
The timing belt rotating within the enclosed plastic cover creates 
a vacuum effect. Between the cover and the crankshaft pulley is 
a small gap, one small enough to draw in the fine strips of rubber 
coming adrift from the drive belt due to the vacuum around the 
crankshaft front pulley. It only takes a small, thin strip of rubber 
becoming caught between the timing belt or balance belt to create 
poor contact. The result is the belt jumping or, worse, breaking. 
Diagnosis
After you have discovered the drive belt has failed – and before 
you decide to fit a new belt and send the customer on their way – 
I strongly recommend removing the timing cover and inspecting 
for fine strips of deteriorating rubber that have become drawn into 
the timing-case region, potentially causing the belt to jump teeth. 
If the loss of timing has not occurred, don’t think it won’t happen. 
As soon as you turn the key and start the engine it’s a possibility 
and then your customer will expect another engine, something 
you may be liable for.
Drive belts often fail because they are overlooked or the vehicle 
has been incorrectly serviced and they haven’t been replaced 
when they were due. If you are replacing the timing belt and 
balance belt, make sure you replace all tensioners, idlers and 
the drive belts if the age is not known. And be aware of incorrect 
fitment of aftermarket belts. Some ‘V’-section belts have been 
found to be the wrong profile and will wear quickly.

It’s all 
in the 
timing

by Clinton Brett 2013 Mitsubishi Triton
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Easy to lose time
During the past 12 months I have assisted 10 mechanics who had 
lost ‘time’. Time, as in engine timing. Incorrect engine timing can 
have a disastrous result on a diesel engine over time because 
eventually the fuel that is being injected into the cylinder at the 
incorrect time will result in a major failure.
The majority of modern common-rail diesel engines are fortunate 
to have smart computers that prevent them starting in an 
incorrect-timing scenario. This doesn’t mean plugging in the scan 
tool will help you immediately find the fault. Some of the timing 
failures presented to me had resulted after the timing belt or chain 
had been removed and replaced or just removed so other work 
could be done.
Often the job may have involved fuel lines being removed. 
Therefore, when the vehicle hasn’t started and ran correctly, the 
mechanics think the fuel system might have a gutful of air in it. 
This is possible but if your system is building enough pressure to 
start it’s not a fuel-supply issue. 
This is why it is vital to go back over the work that has been 
performed before going off the beaten track and becoming lost.

Some of the symptoms related to incorrect timing include:
  Hard start with white smoke.
  Once started, hunts at idle, white smoke, rattles, low power.
  Starts then stalls immediately.
  Does not start at all, no smoke.
  No pulse signal at the injectors – this one really tricks 
mechanics and will confirm the timing is actually incorrect.

Getting the timing wrong will switch off the current/voltage 
supply that operates the injectors. This is because the computer 
recognises the synchronisation of the cam sensor and crank 
sensor is incorrect and then turns the power off.

Smoke signals
Some diesel engines that do start and run with incorrect timing 
will emit smoke. White smoke such as this is often incomplete 
combustion.
Clinton Brett is a leading diagnostic diesel trainer. For courses and 
more information visit www.dieseldoat.com
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With convenience checks - customer options

12500 miles 12 months

       Air conditioning check (hrs): 0.20h

       Air conditioning deodoriser (hrs): 0.10h

Choose additional service:
Back

Every 24 months regardless of miles/km

Every 120 months regardless of miles/km

Every 150000 miles or 120 months

Total time - 1.30 hrs Select all

Renew allCabin fi lter, odour (if fi tted)

VEHICLE ON FLOOR

VEHICLE FULLY RAISED

VEHICLE HALF RAISED

ENGINE BAY OPERATIONS

FINAL ITEMS CHECK

Important

More information

Optional upgrade of odour fi lter to odour fi lter plus

AD115724

1

2

3

4 RHD

AD128165
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4 LHD

© Copyright and database rights: Autodata Limited 1974-2015
Terms and conditions  |  Copyright Notice  |  Application Status

Home Technical information Estimate calculator

User_123456

Ford

All models
System circuit diagram

SE16ADT

Fiesta 

Wiring diagram

Settings Support

Change vehicle

Log outNew Arrivals for September

sw
 w

s

w
s 

sw

w
s 

sw

bl
 g

e

sw

bl sw
 w

s

sw
 r

t

sw
 g

e

sw
 b

l

gn
 r

t

sw
 r

t

vi
 r

t

vi
 r

t

sw
 r

t

vi ge
 r

t

w
s 

rt

rt rs hg
n

sw
 r

t

gn
 s

w

gn
 r

t

gn
 g

e

rt
 b

l

gr
 g

e

gr vi sw w
s

rt gn gr
 b

l

rs gn
 o

g

rs
 s

w

bl
 g

e

gn
 w

s

gnrt
 b

l

rt
 b

l

rt
 b

l

rt
 b

l

rt
 b

l

rt
 b

l

rt
 b

l

rt
 b

l

gnsw

gn
 w

s

bl
 r

t

vi bl
 s

w

w
s

w
s

hg
n 

sw

gn
 r

t

bl
 w

s

rt
 b

l

rt
 b

l

rt
 b

l

hg
n 

sw

rt
 w

s

rsgersgeblw
s 

sw

gn
 w

s

rs
 b

l

bl
 g

e

gn
 r

t

gn
 r

t

ge
 g

n

w
s

gn sw
 g

e

bl hg
n

ge
 r

t

rt
 s

w

br w
s 

sw

w
s 

sw

w w

ge
 g

n

rt ge hg
n 

rt

bl
 w

s

rt
 b

l

bl
 r

t

ge sw
 b

l

w
s

vi rt sw ge w
s 

sw

gr
 b

l

gr
 g

n

bl
 g

e

hg
n

gn
 r

t

w
s 

bl

sw
 r

t

w
s 

sw

sw
 g

e

sw

sw sw

rs
 b

l

sw
 w

s

sw
 w

s

rt
 s

w

rt
 s

w

5

8

A

A

1

B

B B B B B B B B B

5

B

4

B

3

B

2

4 5 1 6 2

2 2

3

15 14 13 12

26 25 24 23 20 7 22 24 23 21 16 12

B

11 11 1 6 5

B

19

B

13 22 31 2114

18 7

B

A A A A A A A A

A A A A E

8

E

1

1 1

2

E EE

816

E

9

D

19

D

27

D

13

D

28

D

24

D

6 3

3

3

4 1

2 5

20

A

19

A

30

A

29

A

17

B

B

2

A

A B D DAAA

A

4 3 21
A

6

1 2

2

21

1

1

1

1

8

13

2

3

E

12

E

15

E

22 10

E

4

C ECC

C

1

22

D

23

D

14

D

21

E

14

E

15

B

20

B

16

A

27

A

17

A

A

28

A

A35

3

3

2

1

4

3

2

1

4

3

2

2 22 2
1

4

4 23

5 1 1

3

5

2

3

2

1

1 1 1 1

2 3 3 2 1

1
1

3 4

5

3

2

2
2

1

1

14

2

1

2

24

3

3

114

25

D

4

5

4

4 8

8

7

7

4

18

E E

19

15 13 7

9

E

6

6 102

2

3

5

8

54

6

6 5

E C C C C C

10

D

4 7

BA A

9 8

A

rt
 s

w

2

C

13

C

2

3

16

C

(M
T

)
(M

T
)

A180 A35

B138 A177

B132 B54Y68 Y28

K22
K46

K303

A5

H63H25

S13

A162

S216 S253 S249

H44

S159S28

B33

R5-I R5-II R5-III R5-IV

Y3-I Y3-II Y3-III Y3-IV

Y141 B25 B31 B24

B186 B105 B149 B30

Y84-I Y84-IIS104 S330

G1 A63 X1

A70

Y117

B134

1 - Fuse box/relay plate, engine 
bay 1 More

Home Technical Information Estimate Calculator

User_123456

Ford

Fiesta 

VIN plate location

Settings Support

Change Vehicle

Log outNew arrivals for September

© Copyright and database rights: Autodata Limited 1974-2015
Terms and conditions  |  Copyright Notice  |  Application Status

AD133607 ©

X
X
X
X
X
X

XXXXXXXXXXXXXX
XX

XXXXX

XXXXX

XXXXX

XXXXXXXXX

VIN:G H5J82G2Z4S
VIN:GH5J82G2Z4S

Home Technical Information Estimate Calculator

User_123456

Ford

Fiesta 

Timing belt

Settings Support

Change Vehicle

Log outNew arrivals for September

 << HIDE

Important note                              Close all 

© Copyright and database rights: Autodata Limited 1974-2015
Terms and conditions  |  Copyright Notice  |  Application Status

Replacement Intervals

With convinience checks - customer options

Timing Belt - Renew

        Every 150000 miles or 120 months

Auxiliary Drive Belts(s) - Renew
         
        Every 150000 miles or 120 months 

Without convinience checks - customer options

Timing Belt - Renew

        Every 150000 miles or 120 months

Auxiliary Drive Belts(s) - Renew
         
        Every 150000 miles or 120 months

Timing Belt Tensioner - Renew
         
        Every 150000 miles or 120 months

Auxiliary Drive Belt (s) - Renew

Important Note

Timing belt replacement intervals quotes by the manufacturer should 
be regarded as the maximum. Due to variations in vehicle usage 
and operating conditions the belt may need to be replaced earlier 
than specifi ed.

If there is any doubt as to the serviceability of the belt and its 
associated components, they should be replaced.

It is important that you consider the items listed in the section below 
and discuss them with your customer.
                                                                                              More information
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The RDA Brakes Disc Diameter Tool 
& Rotor Thickness Reader Kit is 
one piece of new equipment that 

is now used everyday in our workshop.
I have to admit when I first looked at it I 
was surprised by its simple design, yet 
I’ve been amazed by its practical use and 
effectiveness. It became obvious very 
quickly that a lot of time has gone into the 
designs of both the Disc Diameter Tool and 
the Rotor Thickness Reader. Firstly, both 
of these tools are beautifully packaged in 
a secure container with protective foam 
lining (pic 1 and 2) and very clear, well-
written instructions for both pieces of 
equipment are included on the inside 
cover of the container (pic 3 and 4).
A battery was included for the 
Rotor Thickness Reader and 
the instructions explained the 
fitting of the battery very well.
We have been trying the Disc 
Diameter Tool on a wide variety of 
vehicles with different types and sizes 
of rims, all with great results (pic 5 
and 6).
It was even able to access and 
successfully read the disc diameter 
of vehicles using the older-style steel 
rims that have very small access 
points. The Rotor Thickness Reader 
proved just as successful at accessing 
and reading rotor thickness.
The perfect design of this reader 
allowed access to almost all of 
the front disc rotors we tried (pic 7 
and 8). 

Some rear 
rotors 
proved to 
be more 
difficult due 
the rotor’s close proximity to 
the rear backing plate. Both these pieces 
of equipment are now a big hit in our 
workshop. One of the biggest benefits 
is now being able to perform these 
measurements in the presence of the 
vehicle’s owner.
If our records show that the brakes are 
low, then a thickness reading can be done 
when the vehicle is dropped off with the 
owner watching. This has had a big impact 
on customer perception and acceptance of 
results and most importantly, it is done on 
the spot without needing to free up a hoist 
or remove the vehicles wheel, which saves 
time and money. 

Like any professional automotive 
repair workshop, we know how 

important brakes are to the 
all-round performance of any 
make and model of vehicle.
We must ensure we have good 

quality tools and equipment to 
repair our customers’ vehicles quickly 
and efficiently.
A piece of equipment like the RDA 
Brakes Disc Diameter Tool & Rotor 
Thickness Reader Kit makes a 
great addition to your workshop and 
business. To obtain your own RDA 
Brakes Disc Diameter Tool & Rotor 
Thickness Reader Kit, contact your 
local RDA Brakes accredited supplier 

or find a local supplier via www.
rdabrakes.com.au/stockists

Want to read more reviews or rate 
and review a piece of equipment 
yourself? Visit www.tat.net.au and 
click on equipment reviews.

  Disc Diameter Tool 
& Rotor Thickness Reader Kit

1

6

2

3

4

5

7

8
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Slip-N-Grip 
Vehicle Interior Protection

Wave good-bye 
to dermatitis. 
Call for a FREE Sample…

Turner Enterprises
1800 819 033

email: sales@turnerenterprises.com.au 
visit: www.turnerenterprises.com.au

Distributors wanted for this ground breaking product…

WORX revolutionary hand 
cleaners, remove stains, dirt, 
grease & grime from the 
dirtiest hands.

WORX reduces or eliminates 
rashes and irritating skin 
complaints completely.

• NO toxic substances

• NO phosphates

• NO chemicals

• NO alkali

• Safe for the environment

Two-layer construction, Ensures 
cover Stays in place standardised 
design, Protects bucket, Bench and 
Split seats. Part No: PSC250C
Pack of 250 Call for Best Price?

Two-layer construction, 
Ensures mat stays in 
place. Impervious to 
water, oil, grease and 
most shop chemicals.
Pack of 500  
Call for Best Price?
Part No: PFM500

Self-locking holds keys secure 
perfect for quick tagging.
Pack of 1000 $45.00
Part no: pktag
Specify red blue white yellow.

Easy to apply elastic design.
Pack of 250 Call for Best Price?
Part No: PSWC500

Call for a 
full product 

Catalogue…

Thur 12 - Sat 14 May 2011

Melbourne Exhibition Centre

TaT was proud to be part of the recent 2017 Australian 
Auto Aftermarket Expo (AAA Expo), held at the Melbourne 
Convention & Exhibition Centre between April 6-8.
As part of our membership drive, and to mark the event, we gave 
away a great sample of Top Tools products that have appeared 
in our publication over the last two years. All new members who 
joined TaT over the three days of the expo went straight into a 
draw to win.
Thanks to the many workshops and technicians who became 
members. 

And the winners are:
Grant Jensen – Remote Mechanical Services – Ryco in-tank 
fuel-filter tool (RST100) (issue 47).
Nev Cockram – Noosa Mobile Mechanic – Rellim Manuals 
Timing Belts & Chains 3rd edition, Code Book 2017 7th 
edition and Wiring Diagrams Vol 10 (issue 55).
Mark Burrows – Mudgeeraba Auto Electrical – Four 
assorted Knipex pliers (issue 55), Endeavour Tools flexible 
funnel.
Darren McMahon – Rapid Auto Repair – GearWrench XL 
10-piece universal-spline gearbox spanners (issue 50).
Peter Murphy – Peter Murphy’s Automotive Repairs – 
Endeavour Tools smart mini-press (issue 54).
Mark Coghill – Alexandra Service Centre – GearWrench 
serpentine-belt tool.
Anthony Dalton – Gil Roy Automotive – RDA Disc Diameter 
Tool & Rotor Thickness Reader Kit (issue 56).
Brad O’Bryan – Fury Engines & Automotive – Endeavour 
Tools hydraulic ball-joint separator set.
Travis Dunn – Trusted Mechanical Services – Diesel Help 
Australia test kits.
Avi Benporath – McDonald Street Service Centre – 
Projector Intelli-Start IS1500 (issue 56).

Expo Top Tools 
giveaway
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TALK LESS, SELL MORE! 

Australia’s No.1 Automotive Selling Tool!

For Computers 
and Tablets

Visit us at au.vehiclevisuals.com

Well, the US election is over but you could say the 
craziness continues. You’ll be glad to know Australia 
made the news for a few days here. Something 

about refugees. I’m sure you’ve heard about it...
It also seems there is a quiet revolution happening here in the 
US, something I really thought was going to die a slow and painful 
death.
Why did I think the revolution was stalling? Well, when petrol 
prices were at $4.00 a gallon in my state, it was all, ‘Electric 
vehicle this, hybrid vehicle that’. Then gas prices fell and the 
talk vanished. There was even a hybrid and electric-vehicle tax 
incentive in my state that disappeared with next to no resistance.
To me, the writing on the wall. The ‘big three’ – Ford, GM and 
Chrysler – would be going back to their old ways of selling large 
SUVs with huge V8s. They would react when petrol prices got 
back to $4.00 a gallon. Hell, it had worked in the past, hadn’t it?
What I hadn’t considered was one company keeping them in 
check – Tesla. Last year it announced it would build an electric 
vehicle for the masses called the Model 3, an affordable 
alternative to its $US100,000 electric sports car. 
It will be priced at about $US35,000 and be a viable alternative to 
many petrol-powered vehicles in its price bracket. 
215 miles to a ‘tank’, zero to 60 in less than six seconds and a car 
you don’t have to fill up – just plug it in when you get home. 

It all sounds pretty bloody good.
Certainly Tesla’s competitors have certainly been paying attention. 
Chevrolet has recently released its new Bolt, which is an SUV – 
no, they didn’t upgrade the Volt because they get tax breaks for 
manufacturing SUVs – that gets 238 miles to a ‘tank’ and costs 
$US30,000.
Compare that to the Nissan Leaf ($29,000 and 107 miles to a 
‘tank’), VW e-golf ($28,000 and 83 miles to a tank), the old Chev 
Spark ($25,000 and 82 miles to a ‘tank’), the Smart electric 
($25,000 and 68 miles to a ‘tank’) and the Mitsubishi MiEV 
($22,000 and 59 miles to a ‘tank’). 
The Tesla 3 and Chev Bolt both blow them all out of the water 
when it comes to range and affordability.
It’s great to see all the innovation in the motoring world isn’t just 
going to self-driving cars!

by Julian Hentze

Letter from 
America

Chevrolet 
Bolt

Tesla Model 3

Going 
electric
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15% off Speedflow  
productS online*

www.norden.com.au

* online orders only
offer ends 30 June 2017

Hoses, Hose Ends, Banjo Hose Ends & Bolts, 
Fuel Line Kits, Adapters & Components, Filters, 

Hose Covers & Clamps, Tools & Accessories.
Delivery or pick up.

0186-17 TAT One ads Toledo
sent  on 4th April 2017

Tools for handling  
AdBlue®  
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30
54

01

*  AdBlue® is a registered trademark of the German Association of 
the Automobile Industry VDA (Verband der Automobilindustrie)

NOWAVAILABLE!
Funnels 1.1 Litres
Straight and Angled Spout

Syringe 1.5 Litres
Filling and Extraction

ZF’S 9-SPEED AUTOMATIC 
TRANSMISSION - THE OPTIMAL 
CHOICE

ZF’s 9-speed automatic transmission 
is the optimal choice for front-wheel-
drive and all-wheel-drive passenger 
vehicles worldwide.

Its modular construction system 
makes the most of available space 
to deliver excellent efficiency, agility 
and dynamics, combined with driving 
comfort and superior driving pleasure.

ZF-LIFEGUARDFLUID lubricants maximise the 9-speed 
transmission’s performance. Thanks to the optimisation of the 
lubrication properties, lower fuel consumption 
and fewer CO2 emissions are achieved.

For more information, visit www.zf.com/au or 
call 1800 ZF SALES (1800 93 72537).

AEVT 3G GPS tracker gives you the location of 
anything, Utilizing cutting-edge GPS technology.  
The tracker’s manageable size allows you to install it 
easily, while being tough enough to withstand the 
bumps and movement of vehicle tracking.
Features:
•	Remotely cut off fuel/power - Forces	the	vehicle	to		
	 stop	by	breaking	off	the	fuel	connection.
•	WCDMA & GSM - Use	3G	network.	
•	ACC detection for ignition status - Be	aware	of	the		
	 ignition	status	whenever	you	need.
•	SOS emergency call - Thumb	sized	button	allowing		
	 urgent	call	during	an	emergency	situation.
•	Configurable tracking modes - Location	uploaded	
	 following	fixed	distance,	time	interval,	pre-set	cornering.
•	Multiple alarms - Instant	alert	for	vibration,	over	speed,		
	 power	off,	geo-fence.	
•	Multiple analogue & digital I/O - Monitor	and	control		
	 external	application	via	inputs/outputs.
•	Tracked by: SMS, APP, Web - Reports	location	in		
	 real	time	through	different	interfaces.

AUTOEQUIP NEW FLEET 
VEHICLE TRACKER…

Phone: 02 9871 1122 visit: www.autoequipaustralia.com.au Phone: 02 9871 1122 visit: www.autoequipaustralia.com.au

AEVT20 3G Individual 
Vehicle GPS Tracker…
With finest craftsmanship, GV20 is a fully-featured, highly competitive 
and cost effective 3G GPS tracker developed for vehicle, motor and bus 
tracking. It offers you crystal clear real-time tracking details, including 
location, route, flashback, etc., even in tough environment.  
It supports remote fuel/power cut-off and gives you insight on 
ignition status. Wherever you go, its instant alert notifications 
allow you to react accordingly and immediately.
Features:
•	GPS+AGPS+LBS	tracking	-	Allows	the	location	to		
	 be	pinpointed	in	real	time	or	periodically.
•	IP65	dust	and	waterproof	-	Water-resistant	to		
	 ensure	stable	operation	in	tough	environments.
•	WCDMA	&	GSM	-	Uses	3G	network.	
•	Remotely	cut	off	fuel/power	-	Forces	the	vehicle		
	 to	stop	by	breaking	off	the	fuel	connection.
•	Tamper	alert	-	Be	notified	of	any	unauthorised	
	 displacement	from	original	installation.
•	Multiple	alarms	-	Instant	alert	for	vibration,	
	 over-speed,	power	off,	geo-fence.
•	ACC	detection	for	ignition	status	-	Be	aware		
	 of	the	ignition	status	whenever	you	need.
•	Configurable	tracking	modes	-	Location	uploaded	following	
	 fixed	distance,	time	interval,	pre-set	intervals.

   ‘View a demo NOW on our website’ 
The Kozy suits most workshops up to 400 sq m from most used oils.

1800 805 243

Heat your 
Premises with

www.krol lheat.com

Absolutely clean, safe 
warmth for your workshop, 

showroom and offices – 

FROM WASTE OIL!
NO SMOKE, NO 

FUMES, NO SMELL.

1800 805 243

Waste Oil Heaters
FREE FUEL

Product BriefsThe Automotive 
Technician
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The bike had what 
seemed to be a 
common fault. Being 

an electric gear shift, they 
suffer from a faulty angle 
sensor and control motor. 
Gears can be manually 
selected, but the electric 
shift does not operate.
Those who worked on it 
earlier had followed the 
manufacturer’s flow chart 
religiously and one by one 
the parts were replaced. 
The angle sensor was first, 
but when the bike still didn’t 
operate correctly the control 
motor and finally the ECU 
were replaced. None of this 
solved the issue. 
Curiously, the instrument 
cluster showed reverse, 
neutral, first and fifth gears 
were being selected. But 
where were the missing 
second, third and fourth 
gears? It was a challenge that 
went on for weeks. 
It was suggested that rather 
than focusing on the flow 
chart, a careful examination 

of the wiring diagram should 
be undertaken, particularly 
the electric-shift program 
schematic. Two important 
pieces of information were 
noted.
First was that one of the 
inputs was a speed sensor. 
This meant that for this 
system to operate correctly, 
it would need a pulsed signal 
from this sensor. Up to this 
point the bike was not taken 
for a drive after the parts 
had been fitted, an important 
step not included in the 
manufacturer’s flow chart.
Second, the missing second, 
third and fourth gears were 

indicated on the instrument 
cluster via the ECU. It 
was suggested that after 
reassembly, a road test 
should be carried out and, 
you guessed it, not only did 
all the gears operate but the 
shifting was indicated on the 
dash.
Research revealed that this 
model was the first of its 
kind to be fitted with the 
electric-shift program and 
only this model split the 
gears between manual and 
electric operation. Further 
investigation and testing 
proved that the original fault 
was with the angle sensor 

reading 
out of specified parameters, 
but because the bike had not 
been driven the system still 
would not operate correctly.  
The moral of the story is that 
the manufacturer’s flow chart 
is not the be-all and end-all. It 
is a guide at best. It is crucial 
that the vehicle being worked 
on is thoroughly researched. 
As components are tested, 
they should be replaced only 
when necessary.
The automotive industry is 
becoming more and more 
complex and the skill of 
correct diagnosis is crucial to 
a successful outcome and a 
satisfied customer.
Mark Rabone 
Goulburn Power Centre
Goulburn NSW

Honda TRX 450 quad bike

Look further than a flow chart

System
diagram Want to share a repair solution?

Go to www.tat.net.au/tat-share

This was the Ford with 
the cab chassis and 
tray.

Its anti-locking braking 
system and electronic 
stability program lights 
(ABS/ESP) had come on 
and the cruise control was 
not working.
There were two fault codes 
relating to the stoplight 
switch, which is a four-wire 
type, but the switch tested 
OK and the stoplights were 
working.
I then noticed that the 
vehicle had LED tail lights. 
A 21-watt globe was 
connected to the trailer 
plug, the codes were 

cleared and the fault was 
fixed. The problem was that 
the ABS/ESP module was 
not seeing enough current 
draw in the stoplight circuit.
A Narva LED load resister 
was fitted to the back of 
the trailer plug, the codes 
were cleared and all faults, 
including the cruise control, 
were fixed.
The job took about two 
hours.
Rodney Smith
Mawson Motors
GEELONG VIC

2009 Ford FG Falcon XR6

LED lights 
affect current 
draw

Want to share a repair solution? Go to www.tat.net.au/tat-share

NEW PARTS:

Cylinder Heads 
VRS Gaskets
Camshafts
Plus a range of Small Parts
www.etponline.com.au

New Cylinder Head Kits
Bare Head - VRS - Valves - Head Bolts*

*Head bolts are only supplied for some applications

72 Killara Rd, Campbellfield Vic 3061

03 9357 0854

The easiest way to stay up to 
datewith ETP’s product range

®

ENGINE
PARTS

www.etponline.com.au
(03) 9357 0854
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Diagnostics and 
aftermarket training

Clinton Brett brings more than 20 years of experience to diesel fuel injection. A fifth-generation mechanic, Clinton 
diagnoses diesel faults around the world by phone, email or video link and conducts live common-rail diesel 
diagnostics training courses for all automotive repairers and the fleet-servicing industry.

Here is his current course program:
All training sessions include dinner, booklet and three months trial to Diesel Help phone assistance. Prices quoted are per 
person and all courses are limited to 15 attendees.   

The AutoPartners free trade night includes presentations from top automotive brands, 
together with a presentation from TaT head trainer Jeff Smit on the mechanics of 
diagnostics. 
This is a whole new presentation on the logical mechanical process of diagnostics. 
Those who attend will gain a great deal of information that will be useful in their in 
future diagnostics. 

Bookings at: 1300 650 048  www.autopartners.com.au

Tues 16 May – Go TAFE, 152 - 200 
Fryers St, Shepparton, VIC
Wed 17 May – TAFE NSW Riverina 
Institute, Poole St, Albury, NSW
Tues 13 June – TAFE QLD, East Coast 
118 Walker St, Bundaberg, QLD
Wed 14 June – CQ University, Canning 
St, Rockhampton, QLD
Tues 18 July – TAFE QLD South West 
100 Bridge St, Toowoomba, QLD
Wed 19 July – TAFE QLD Skills Tech, 
Acacia Ridge, QLD
Thurs 20 July – TAFE QLD East Coast, 
91 Windsor Rd, Nambour, QLD

Tues 15 August – North Metropolitan 
TAFE, Corner Eddie Barron Dve and 
Lloyd St, Midland, WA
Wed 16 August – South Metropolitan 
TAFE, Oats and Banks St, Carlisle, WA
Thurs 17 August – South Regional 
TAFE, Robertson Dve, Bunbury, WA
Tues 5 September – Canberra TAFE, 
81 Mildura St, Fyshwick, ACT
Wed 6 September – Nth Sydney 
Institute, 205 Peats Ferry Rd, Hornsby, 
NSW
Thurs 7 September – St George 
College, Cnr President Ave and Princes 
Hwy, Kogarah, NSW

Tues 12 September – TAFE SA, 137 
Days Rd, Regency Park, SA

Wed 13 September – Bosch, 1555 
Centre Rd, Clayton, VIC

Tues 10 October – North Coast TAFE, 
1 Clarence St Grafton, NSW

Wed 11 October – TAFE NSW, Beardy 
St, Armidale, NSW

Thurs 12 October – TAFE New 
England, 13 Janison St, Tamworth, 
NSW

Dates and locations are subject to 
change. Check the AutoPartners 
website and book early.

More information:  www.dieseldoat.com   clinton.brett@dieseldoat.com   Clinton Brett 0432 738 003  
      Training courses for 2017 begin in February. Check website for dates.

Course: CRDFS1.0: 
6 hours of diesel fuel systems training. 

‘The real on vehicle diagnostic experience.’
Sat 27 May – De Jonge Mechanical Repairs (RAS), Albany, WA
Sat 3 June – Edwards Auto Repairs, Kingston SE, SA
Sat 17 June – TAFE Campus, Cairns, QLD 
Sat 24 June – Marina Motors Grafton, NSW
Sat 1 July – RH Automotive and Air Conditioning, Whyalla, SA
Sat 15 July – TAFE Campus, Townsville, QLD
Sat 22 July – TAFE Campus, Mount Isa, QLD
Sat 19 August – Anthony’s Car and Head Service, Bega NSW
Sat 9th September – Future Auto North Lakes, Brisbane QLD

Course: CRDFS2.0: 
3 hours of air intake, EGR, VGT 
turbo and emissions. 

‘Not just about fuel’ diagnostics 
training.
Thurs 25 May – De Jonge Mechanical Repairs 
(RAS), Albany, WA
Thurs 1 June – Mt Gambier, SA
Tues 20 June – TAFE Campus, Cairns, QLD
Tues 18th July – TAFE Campus, Townsville, QLD
Tues 25th July – TAFE Campus, Mount Isa, QLD

Auto Partners free trade nights
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The temperature warning light had 
come on in this Mercedes-Benz 
X164 3.0-litre CDi turbodiesel V6.

Fault codes:

100D00 – The lower limit value of 
component B2/7 (right hot film mass-air 
flow sensor) has been reached. Current 
and stored.
100E00 – The lower limit value of 
component B2/6 (left hot film mass-air flow 
sensor) has been reached. Current and 
stored.
101500 – The lower limit value of 
component B2/7 (right hot film mass-air 
flow sensor) has been reached. Current 
and stored.
101600 – The lower limit value of 
component B2/6 (left hot film mass-air flow 
sensor) has been reached. Current and 
stored.
10C200 – The control line to component 
M4/7 (engine and a/c electric suction fan 
with integrated control) has short circuit to 
ground. Current and stored.
120D00 – Component Y77/1 
(charge pressure positioner) has short 
circuit to ground. Current and stored.
121500 – Component M55 
(intake port shutoff actuator motor) has 
short circuit to ground. Current and stored.
161400 – Component B2/6b1 (left 
intake air-temperature sensor) not within 
permissible range of values. On/off ratio of 
reference signal is outside of permissible 
range. Current and stored.
161500 – Component B2/6b1
(Left intake air-temperature sensor) not 
within permissible range of values. There 
is a frequency or pulse width modulation 
fault. Current and stored.
161700 – Component B2/7b1
(right intake air-temperature sensor) not 
within permissible range of values. On/
off ratio of reference signal is outside of 
permissible range. Current and stored.
161800 – Component B2/7b1 
(right intake air-temperature sensor) not 
within permissible range of values. There 
is a frequency or pulse width modulation 
fault. Current and stored.

Fuse 101 in the engine-bay fuse box had 
blown, stopping the thermo fans from 
operating.
When the fuse was replaced the thermo fan 
cut in and the vehicle operated OK.
In the road test, the wires were wiggle tested 
and the a/c ran full on and could not be 

faulted but after a few more road tests, the 
fuse blew again.
The codes relating to the air-mass meter 
codes didn’t make sense.
A Mercedes-Benz technician advised to 
operate the M55 intake-port actuator motor 
via a scanner and if it blows the fuse, that 
will be the problem. It didn’t blow the fuse 
but it was not operating.

I was advised that the turbo had to be 
removed to gain access and that the motor 
and the job was at least a 15-hour job (pic 1).
Another TaT member from Bendigo Service 
Centre said it was the same engine as in the 
Jeep and that he had taken off a few turbos 
to do this job and he had some shortcuts.
This job was worse because of even less 
room but the time saving was massive, so 
his tip was worthwhile. 

This is undoubtedly one of the fiddliest jobs 
ever.
First, remove the fuel filter and fuel-rail-joiner 
pipe.
Once the loom is exposed, carefully cut the 
plastic cover (pic 2).

After removing the plastic loom cover, the 
loom can be lifted up to access the motor 
(pic 3).
Then remove the motor and fit a new clip to 
the ball joints on the actuator arms. 
And here’s one good tip – order four clips in 
case you lose one or break one while doing 
the next part. Reassemble, making sure the 
new clips have been located correctly. 

This is the clip that fits to the link rod and 
clicks up into the motor (pic 4).
Because there is no room to move while 
trying to locate the clip, put a drop of glue in 
the clip before clicking it on to the actuator 
rod (pic 5). 
This will hold it on. 
They tend to bump off and you have to refit 
them.

This is the most frustrating bit of the whole 
job. It took me 20 minutes to get these into 
the motor. 
Another tip – if you loop some wire under 
the link rod you can pull on the wire to lift the 
arm once the clip is lined up.

Mercedes GL350 CDI

Good tips 
for a time- 

consuming job

Anthony 
Tydd

2

1

5

4

3



The Automotive Technician 54

Flashlube was honoured to receive the Australian 
Auto Aftermarket Association’s Most Innovative New 
Product Award for its Catch Can Pro at the recent 2017 

Australian Automotive Aftermarket Expo (AAA Expo) awards 
ceremony.
The awards are held every two years as part of the AAA Expo 
and honour the most innovative products released during the 
last 24 months. They are judged by a panel of experts from the 
automotive industry, plus representatives from relevant tertiary and 
professional associations.
Flashlube’s Catch Can Pro was designed as a response to 
environmental laws that prevent modern engines from releasing 
oil mist or engine blow-by into the atmosphere and force it to be 
recirculated back into the combustion chamber instead. 
Left alone, this process can lead to the build-up of a hard carbon 
substance that gradually forms around the walls of a vehicle’s 
exhaust-gas recirculation (EGR) valve and inlet manifold. It can 
also coat the intercooler in oil, which typically causes a severe loss 
of power and efficiency, and potentially expensive engine damage.

The Catch Can Pro effectively filters and collects these combustion 
fumes via blow-by or condensation before they have the chance to 
reach engine components such as the EGR and cause damage. 
It delivers cleaner air to the engine, reducing carbon build-up in the 
inlet manifold, preventing intercooler contamination and slowing the 
corrosion of turbo bearings.
Judges noted the Catch Can Pro’s compact size, large inlet/outlet 
ports and high-grade reinforced-polymer body (the same material 
used for most plastic parts in an engine compartment). 
They were impressed that it is the only design on the market to 
feature both pressure-relief and vacuum-relief safety valves– these 
ensure the engine can’t be over-pressurised during installation of 
the unit – and by its replaceable filter element, as well as its ability 
to handle a 250-litre-per-minute fuel flow, well in excess of the 
100L/pm capacity it was designed for.
Vehicle-specific fitting kits that have recently been developed to 
help with the installation of the Catch Can Pro unit were included in 
the judging of the award. 
These kits, which are standard with the Catch Can Pro, include 
any vehicle-specific parts that are needed for fitting, such as 
hose clamps and brackets, as well as original-equipment (OE) 
manufactured design-protected hoses that have been designed by 
Flashlube’s team to fit around the existing engine-bay components 
of specific vehicles.
The Flashlube Catch Can Pro has grown into a phenomenal 
success in just one year on the market. 
The recognition that comes from an Australian Auto Aftermarket 
Innovation Award means the product is likely to continue on its 
trailblazing path, both here in Australia and in 80 other countries 
around the world.
www.flashlube.com/products

D o you remember your first 
job? How daunting it was 
waiting for the boss to show 

you around while the other employees 
looked at you like you were from outer 
space?
Nothing has changed. Starting a new job 
is just as daunting today as it was 20 years 
ago.
The reality of an employee’s first day 
in most workshops is this – they are 
introduced to the team, shown around and 
then put straight to work. 
That’s great for ensuring the boss isn’t 
interrupted from their normal routine 
but not so good for the confidence and 
productivity of the new employee.
It is vital that you have a detailed induction 
plan that all new employees are taken 
through. Trying to put new employees at 
ease on their first day is only part of the 
equation. 
The real value in an induction process is 
ensuring that all of your new staff are clear 
about how things should be done.

Some upfront time with your new 
employee right will pay dividends down the 
track. Cutting corners at the start will only 
cause issues when your staff do it their 
way, which might not always be up to your 
standards.
Your induction process should cover 
several key areas:

 Completion of all paperwork

 Introduction to the business

 Clarification of the role and 
responsibilities

 Team-member introduction

 Office systems

 Health and safety

 Core business processes

 Probationary reviews

Your induction process will need to be 
fine-tuned to reflect the role of your new 
employee. For example, core business 
processes for a technician and a service 
advisor will be very different.

Once you start developing your induction 
checklist it will become more clear on how 
many new systems and procedures your 
new staff need to be introduced to. 
There is no way any person will learn 
how to do everything in your business in 
one day. It needs to be spread out over a 
number of weeks. It is best done in small 
steps, otherwise it will go in one ear and 
straight out the other.
Make sure you sign off on each area. This 
simple process puts pressure on the owner 
to ensure they take the time to take new 
employees through each process. It also 
acts as reminder to staff that they have 
been shown the correct way to do things.
If you’re serious about getting the most out 
of a new employee then make sure you 
have the induction checklist ready when 
they start. It’s an investment in your staff 
and your business.

Geoff Mutton specialises in one-on-
one business coaching for automotive 
workshops. For more information visit: 
www.tatbiz.net.au

Employee inductionBy Geoff Mutton

Catch Can Pro 
awarded
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NEW & IMPROVED
VALVOLINE FILTERS
• Excellent filtration, efficiency and dirt holding capacity.
• Inclusion of six Multi-Fit spin-on filters to the Valvoline range.
• An oil filter range that suits most popular vehicles within the Australian market.
• Manufactured with Cellulose-Glass Polyester Synthetic Blend filter media which is  
 designed to improve efficiency without sacrificing performance.

SALES ENQUIRIES: 1800 458 237  CONTACT TECHNICAL: 1800 804 658



NGK.COM.AU

NGK SPARK PLUGS 

ONE SIZE DOESNOT FIT ALL
Don’t cut corners and sacrifice your 
customers engine performance. 
Choose a Spark Plug from NGK’s 
extensive range that has been 
specifically designed to meet the 
exact requirements of their engine.

NGK Spark Plugs Australia


