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The beginning of a new year gives us a chance to look 
ahead and try to forecast what might be coming our 
way in the aftermarket workshop environment and to 

plan how we can best cope with whatever 2017 throws at us.
There have been plenty of predictions that don’t paint a pretty 
picture for the automotive service and repair sector. I don’t share 
those views 100 per cent, but one thing that is true is that those 
technicians and workshops that don’t diversify, upskill, invest in 
their staff and equipment and really face up to what’s ahead, will 
struggle during 2017 and beyond. And if they haven’t struggled 
yet, they surely will, sooner rather than later.
Most of us agree that our work days are being spent doing more 
diagnostic work than in the past. Add to this the fact that the 
diagnostic jobs are progressively going to be more challenging 
than ever before.
Those workshops upskilling and investing in equipment and 
training will prosper.
There is one disturbing trend that the TaTassist team of 14 highly 
skilled technicians has noted – a number of workshops think that 
diagnostics is about replacing parts.
A woman travelling through TaT director Rod Maher’s town, 
brought her sick vehicle to him, with the comment, ‘My mechanic 
back home said the only way to fix these late model cars is to 
keep replacing parts until you fix it.’

Really? Is that what some of the trade think?
The TaTassist team confirms that this trend is 
all too common.
In fact, replacing parts in the hope of solving 
the problem can be an expensive and very 
unreliable way to fix problem vehicles.

The bigger issue is that most of the technicians 
turning the tools learnt their trade many years 

ago, when vehicles were much simpler and 
mainly mechanical.
Today, the picture is vastly different.

Diagnostics has to be learnt. Technicians need to get comfortable 
with the techniques and the tools for true diagnostics, but most 
importantly they need to be more prepared to seek out help to get 
through this era of change.
Diagnostics is not a sole occupation. You need a team around 
you – a team to bounce ideas off, and to get that nod of approval 
when heading in the correct direction.
That’s why the TaTassist team loves helping out. Everybody 
benefits when TaTassist cases are shared.
This year TaT will focus its training effort on what we call ‘the 
mechanics of diagnostics’. The training will explore the process 
involved in vehicle diagnostics.
We will be developing diagnostic solutions using flow charts to 
explain the actual process of diagnosing a vehicle.
Our 2017 catch-phrase is ‘TaT – your diagnostic partner’.
Of course, it is entirely up to the individual workshops to decide 
when they are ready – or willing – to begin the journey into true 
diagnostics, but I would strongly suggest they make that decision 
very soon. Today would be good.
Where you and your workshop will be in two or three years time 
may very well depend on how soon you begin that journey.
The entire TaT team, backed by our 2,000 plus members are here 
to help. So join up with TaT, your diagnostic partner. You won’t 
regret it.

TaT at Expo
The Australian Auto Aftermarket Expo in Melbourne from 6 to 
8 April this year is one event that every automotive technician 
should try to attend.
Everyone voted the seminar program at the last Expo in 2015 
a rousing success and this year, the seminars and break-out 
sessions, all free to delegates, will be bigger and better than ever.
TaT is well represented with many of the TaT team contributing to 
the seminars during the Friday and Saturday of Expo.
TaT director Geoff Mutton is presenting ‘Educate the customer to 
value your expertise’ on Friday 7 April at 2pm.
I will be presenting ‘The mechanics of diagnostics’ at 2pm on 
Saturday 8 April.
Expo is great catch-up time for our members and potential 
members, and the TaT team will always be available for a chat at 
stand D41.
At our stand (double the size of our 2015 stand), we will be 
demonstrating the new TaT website and our exciting new 
services, TaT Scan Data, TaT programs and TaT reviews.
See you there.

with Jeff Smit

TaT trainer Jeff Smit in 
action at the 2015 Expo
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he man who is 
arguably Australia’s 
most knowledgeable 

(and entertaining) 4WD 
mechanic, Allan Gray, has 
joined the new TaT squad of 
contributing writers. 
His first story, a quirky 
examination of the anatomy 
of a four-wheel drive owner, 
appears in this issue, heading 
up what will be a regular 
magazine section dealing with 
4WD technologies.
Allan is the public face of 
Melbourne’s Terrain Tamer, a 
market leader in the design 
and manufacture of original 
replacement parts for 4WD. 
Allan Gray’s knowledge of 
4WDs and four-wheel driving, 
has driven many of the 
innovative parts the company 
has developed for taming 
the rugged outback tracks 

of Australia. He began his 
apprenticeship in a workshop 
in Northcote, Victoria, where a 
wheelwright worked alongside 
mechanics, fashioning wooden 
wheels for horse-drawn 
wagons.
These days he travels around 
the country promoting Terrain 
Tamer, and has earned a 
reputation as an entertaining 
presenter with his videotaped 
master classes on 4WD 
technologies and maintenance.
In this ground-breaking issue 
of the TaT magazine, Allan 
becomes part of a dynamic 
new team of global technical 
writers, including Larry Carley 
and Dan Sullivan from the US, 
Frank Massey from the UK, 
Australia’s Clinton Brett, and 
our very own TaT pioneers, 
Jack Stepanian and Jason 
Smith.

Allan Gray 
joins the 
TaT team

T

Many workshops 
are still reluctant 
to upsell genuine 

service and repair 
opportunities because of 
a fear of overselling, and it 
doesn’t help that they do 
not possess the necessary 
sales tools to help them 
sell. 
This is the view of Richard 
Phillips, Managing Director of 
Service Programs Australia, 
who added, ‘The outdated 
perception of workshops 
heavily overselling is still 
a hurdle for many people 
who do not necessarily 
see a workshop as a sales 
environment. However, selling 
is a critical part of a service 
advisor’s 
day’. 

Richard explained that once 
a repair recommendation is 
qualified as genuine, the key 
is to provide clear information 
to the customer in a format 
they understand, allowing 
them to make an informed 
buying decision. This can 
be difficult with complex 
vehicle systems and the trend 
towards employing non-
technical front counter staff. 
Vehicle Visuals has a solution 
in the form of a web-based 
library of short, high quality 
animations that can be used 
to quickly explain repairs to 
customers. 
The service is now available 
as a complimentary benefit to 
Capricorn Society members 

as Capricorn Vehicle 
Videos.
There’s a further option 

to unlock additional sales 
and marketing features 

for an annual fee that can 
be debited to a member’s 
Capricorn account.
au.vehiclevisuals.com

A picture says a thousand words
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This six cylinder diesel 
rocked up on the back 
of a tow truck. I started 

the car and wondered why 
the customer called a tow 
truck. His complaint was that 
the car was blowing so much 
smoke out of the exhaust it 
covered the whole street.
After a long idle time and a 
short drive we were seeing 
oil smoke coming out of the 
exhaust. It was so bad that 
when sitting at the lights I 
noticed that the guy in the car 
behind me had his phone out 
videoing the smoke. I jumped 
out to plead with him not to dob 
this car in to the authorities as 
I was the mechanic looking at 
fixing the problem. He laughed 
at me and said it was the 
funniest thing he had seen – a 
nice-looking BMW blowing out 
so much smoke. 
TaT’s diesel expert Clinton 
Brett taught me if you want to 
rule out the engine PVC and 
breathing system as being 
the cause of oil smoke, the 
easiest way is to remove the 
oil cap and see if the smoke 
disappears. So after undoing 
the oil cap and holding the 
engine RPMs up until all the 
oil smoke had disappeared, I 
left the engine idling for a long 
period with the oil cap off. 
Then I revved up the engine 
and there was no more oil 
smoke but after I refitted the oil 
cap and repeated the process 
the oil smoke had returned. I 
repeated the process with the 
oil cap off and again there was 
no oil smoke. 
I talked with my customer 
about a direction and an action 
plan, I made it clear there was 
no guarantee that this action 
plan would fix his problem, but 
it was a necessary direction 
so we agreed we would 
replace the positive crankcase 
ventilation valve and I would 
use a BG109J oil flush to 
help clean out the crankcase 
system and hopefully the car’s 
breathing system. 
Driving around the block to 
allow the oil flush to work its 
way around and clean up the 
crankcase, my technician said 
the car started to burn more 

oil than ever and then all of a 
sudden there was no more oil 
smoke.
We could not believe it. We 
then proceeded to change the 
oil and filter. 
I drove the car around all 
weekend to be sure that the 
problem was solved.

After showing no sign of oil all 
weekend, I took it for one more 
test drive before handing it 
back to the owner. The smoke 
had returned, after that long 
idle period. 
I suggested we remove the 
rocker cover and clean out 
the car’s breathing system, 
telling the owner that I could 
not guarantee this was the 
problem, but I needed to rule 
out the obvious. 
Removing the rocker cover 
entails removing the intake 
manifold, the injectors (always 
replace injector sealing washes 
and hold down bolts) and then 
the rocker cover.
What we found was a gooey, 
gummy, sticky mess (pic 1). 
The intake manifold and EGR 
valve were also caked up with 
carbon. It was a big clean-up 
job.  
Then the car would not start. 
After finding out my technician 
had not first bled the fuel 
system using the scan tool, we 
hooked up to Autologic Assist, 
one of the most powerful 
aftermarket scan tools for 
European cars, especially 
BMWs.

The scan tool bleeding process 
is very straightforward and 
after a number of goes and 
still only seeing 2 to 4 bars of 
pressure, we proceeded to 
check the low pressure side of 
the vehicle.
This vehicle runs a lift pump 
in the tank and it has to run 
at about 4 bar (60psi).  There 
is a low-pressure fuel sensor 
that transmits a voltage 
signal to the engine’s digital 
management engine control 
unit. The Autologic Assist 
scan tool parameter IDs (PID) 

indicated the system pressure 
between the electric fuel pump 
and the high-pressure pump 
was correct. There was more 
than 4 bar of pressure so there 
did not appear to be a pressure 
problem on the low pressure 
side.
We then used a clear plastic 
tubing on the low pressure side 
of the pump, to see if there was 
any air going into the inlet side 
of the high pressure pump or 
any air coming out of the fuel 
return to tank line. This test 
verified that there was no air in 
the low pressure system. 
Attention now turned to the 
Piezo injectors (pic 2) taking 
care to cap all openings to 
prevent dust entering the 
injector openings or the fuel rail 
and piping. It was beginning 
to look like something had 
entered an injector opening 
or maybe an injector was 
distorted when being removed.  
All the injector pipes were 
removed and a small ball 
bearing placed in each injector 
feed opening. The injector 
pipes were then refitted and, 
when tightened, the opening 
would be totally sealed by the 
ball bearings. 

The idea was to crank the 
engine and watch the rail 
pressure increase. The ball 
bearings were then removed, 
one at a time, while rechecking 
the rail pressure to reveal 
which injector was leaking. 
Obviously the injector that 
loses all line pressure would be 
the culprit.   
The problem was that the 
Autologic Assist rail pressure 
PID value did not change – 
there was still no rail pressure 
after all the injector feeds were 
sealed. 
Examined next was the flow 
regulating valve (FRV), the 
solenoid valve on the back of 
the high pressure pump. The 
FRV allows only the required 
amount of fuel to flow into the 
high pressure pump from the 
low pressure side in order to 
generate the required fuel rail 
pressure.
The higher the control signal 
current, the lower the rail 
pressure generated. This 
current to the FRV solenoid 
control is by way of a pulse 
width modulated duty cycle. 
Based on the fact that the 
higher the current the lower the 
pressure and therefore without 
current flow the maximum 
diesel flow would be achieved 
for the high pressure pump, the 
solenoid was disconnected.
Still no joy – when the engine 
was cranked, there were still 
only 4 bars of rail pressure. 
Now to the digital rail pressure 
regulating valve (DRV) located 
at the end of the fuel rail. 
(continued p8) 

A roller coaster 
of a BMW

Maurice Donovan

2009 BMW X5 E70

1

2



With Monroe Gas-Magnum TDT shock absorbers fitted to your 4WD, you will 
sense the stability, safety and control essential when touring or taking on the 
toughest terrain. So whether your world is flat or if you feel the urge to drive 
off the map with a 2-inch lift, Monroe Gas-Magnum TDT provides the range 
and gives you the clearance. monroe.com.au

FOR WHEN THE WORLD 
ISN’T SO FLAT.

1248 Tenneco - Monroe TAT 100yrs advert 297x210 ƒ.indd   1 16/02/2017   8:53 PM



The Automotive Technician 8

(continued from p6)
For this test, the fuel return 
hose was disconnected. If the 
DRV was dumping fuel and 
not allowing the rail pressure 
to build up pressure it would 
be seen coming straight out of 
the return line which is also at 
the rear of the rail. When the 
engine was cranked there was 
no sign of any fuel coming out 
of this return line. 
Perhaps it was a faulty rail 
pressure sensor. Everything 
else was good so it could only 
be the sensor.
A variable resistor was used 
to manipulate the voltage to 
the signal wire. The value was 
adjusted on the scan tool to 
match the desired value of 
about 300 bars – still no start. 
We had run out of ideas – time 
to call for help. At times like 
this the Autologic Assist team 
becomes the most powerful 
tool in the shop. Their scan tool 
is only part of the diagnostic 
package. The real strength 
is their team of OEM-trained 
technicians. 
A help request was logged 
from the scan tool and we 
were soon talking with a BMW 
technician.
He asked that the rail pressure 
sensor be disconnected and 
then crank the engine. After a 
lengthy crank and still no start, 
the sensor was reconnected, 
the codes were cleared, and 
the engine was cranked to 
see what the rail pressure was 
doing.
To everyone’s surprise, the 
engine fired up. This made no 
sense. 
My logic tells me that on the 
first engine cranking, the air 
that would have been trapped 
in the fuel rail caused a low 

pressure code and the digital 
motor electronics module shut 
the injectors off. Even though 
the codes were cleared and the 
rail bled of all possible air, there 
was still no starting this car. It 
was only after disconnecting 
the rail pressure sensor and 
then cranking the engine that a 
default value was set, followed 
by clearing the codes, that the 
system came to life. 

The car was starting, but oil 
was still burning out of the 
exhaust when hot.  It was 
obvious that the oil sludge 
under the rocker cover was 
just the tip of the iceberg and a 
mere sample of the state of the 
whole engine.   
The exhaust pipe and the 
diesel particulate filter (DPF) 
were removed and it looked 
like the oil burning issue was in 
the turbos (pic 3).
This engine employs two 
turbochargers of different 
sizes, connected in series. The 
smaller charger mounted on 
top is capable of developing 
its full effect at low revs, 
allowing turbo-lag to be kept to 
a minimum. As the revs rise, 
the second, larger, turbo takes 
over.
Oil contamination was so bad 
(pic 4 and pic 5), the oil sludge 

was a black tar that you could 
seal a roof with. It gets stuck 
in everything and it was right 
through the turbos and had 
blocked the turbo return line. 
This meant the oil that was 
being pumped into the turbo to 
lubricate the turbo spindle had 
nowhere to return, so it pooled 
in the turbo and leaked through 
the turbo and into the exhaust.  

The smaller turbo had to be 
rebuilt, and the larger turbo 
and all the pressure and return 
pipes were cleaned out. 
It was obvious that when the 
first oil flush was done, some 
of the blocked oil in the return 
pipe was dislodged, giving 
temporary feedback to the 
sump. This can explain the lack 
of oil smoke until days after, 
when the sludge moved in and 
totally blocked this oil return, 
causing the oil to pool again 
in the turbos and eventually 
flooding the exhaust with 
engine oil. 
By now, the extent of sludge 
could not be ignored and it 
was obvious that the crank 
case of this engine would be 
contaminated.
The sump on these engines is 
not easy to remove. The front 
all wheel drive diff shares the 

same case as the sump and 
it could be up to a 15 hour 
job to remove, clean and refit. 
The oil condition sensor that 
sits in the bottom of the sump 
was removed and it was full of 
sludge.
Twenty litres of a concentrated 
and specially formulated 
chemical that would dissolve 
this type of sludge were tipped 
into the engine and left for 
two days. The chemical was 
drained out and the engine 
filled with normal oil.     
After refitting the turbos, but 
not the DPF or exhaust, the 
engine was started and let run 
for an hour so the bottom of the 
turbo could be checked for any 
evidence of oil.  
Oil did leak out of the bottom 
turbo, but it was cleaned up 
and the engine was run again 
and no oil came out. 
More test runs and it seemed 
the battle had been won.
The oil was dumped from 
the engine, and a borescope 
camera showed a very clean 
sump. After three oil flushes 
and a chemical clean-out the 
engine was much cleaner and 
safer than before.
The customer was advised 
to bring the car back after 
5,000km for another oil flush 
and filter service. 
This story doesn’t end there.
The customer took the risk of 
refitting the DPF, knowing how 
much oil had been dumped 
into it, and the car continued to 
blow oil smoke that we suspect 
was the residue of oil in the 
exhaust. 
The customer was advised to 
take the car on a long run and 
eventually he reported no more 
oil smoke and the car was 
running better. 
This episode confirmed the 
need for 10,000km service 
intervals for diesel vehicles.

4

5

3
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Have you ever diagnosed a common rail diesel 
without engine lights and fault codes?

The engine light is displayed on the dashboard or no light 
is displayed at all.
This activation may lead to displaying a fault code when 
the scan tool is plugged in. It does not necessarily mean a 
component has failed and requires replacing.
The diagnostic scan tool is an important item to have in 
a workshop but what is even more important is having a 
skilled operator using it.
Often, the scan tool will not tell you that the intermittent 
surging and stalling of the vehicle is caused by the $2 drain 
tap O-ring of the fuel filter.
Air in the diesel fuel system is one of its biggest enemies.
In many cases, a suction control valve will be 
replaced and still the fault remains intermittent.
Faults can be diagnosed using 
your skills as a technicain 
and sometimes using 
alternative, inexpensive 
on-vehicle fuel system 
testing tools.
We all have skills – it’s a 
good idea to use them.

Sometimes skills will 
outclass a scan toolClinton 

Brett

?? ?

The owner 
said the car was 
idling poorly and 

the engine check light had 
come on.
The engine was running 
rough and had a low idle 
speed.
One code came up – air 
mass meter correlation, or 
performance.
The under bonnet visual 
check was fine, but the 
smoke machine found a 
split crank case breather 
hose. 
It was 
very 
hard to 

see 
at the rear of the 
engine, way down low near 
the bell housing. 
The hose was replaced, the 
code cleared and all was 
good. 
It was a one hour job, but 
this fault has been found in 
other vehicles four times. 
Rodney Smith
Mawson 
Motors
GEELONG 
VIC

2005 Ford Focus

Smoking 
out the air 
leak
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In my first technical topic, 
I’m going to review chemical 
solutions for technical problems 

that we have experienced for 
several years.
Before dealing with the symptoms 
you must determine the cause. 
There are many reasons why vehicle 
systems fail, and focusing on the 
engine they fall into simple groups.

 Servicing and driver care: The following criteria should 
apply, and not what the vehicle manufacturers recommend 
– mileage, distance and, most important, the operating 
environment. We determine the correct servicing package 
with customer profiling. How do they drive the car? Where 
do they drive the car? What fuel do they use? What oil do 
they use?
 Technical profiling: This involves an understanding of 
the systems fitted to the vehicle, against the operating 
environment and customer profile. A simple example of this 
is premature failure of the diesel particulate filter (DPF).

Before exploring the chemical solutions, the reasons must be 
reviewed. Almost all of the problems occur as a direct result 
of emissions regulations and environmental restrictions. Don’t 
prejudge that statement. I’m a cyclist and an asthmatic so I love 
my clean air. 

Splitting diesel from petrol for a moment, they are, however, 
remarkably similar in nature.
Removing particulates and nitrogen oxides (NOx) at the same 
time is counterproductive. By reducing the former you increase 
the latter and vice versa. The aim is complete combustion.
Spark ignition engines address this with high pressure direct 
injection systems. 

However, this may deliver 
improvements in power and 
economy but produces around 
ten times the particulate matter of 
diesel. 
Next year, in Europe, particulate 
filters and additive NOx systems are 
to be fitted to direct petrol injection 
systems.
Diesel engines rely on adequate 

combustion temperatures to completely burn the fuel oil mixture. 
Temperatures below 350°C will cause soot as a result of 
incomplete combustion whereas high, efficient temperatures 
cause bonding of nitrogen and free oxygen into NOx. Inefficient 
and incomplete combustion also causes contamination of the 
lubricating oil and this, compounded with long life servicing, 
leads to mechanical systems failure. 
Fuel delivered directly into the combustion chamber causes oil 
based deposits behind the inlet valves, intake swirl control and 
throttle valve.
Poor quality fuel retards combustion adding to all the above 
problems. The case study I have chosen, an Audi RS4, suffered 
poor idle and light throttle hesitation. I have avoided the term 
misfire because it’s often misused to explain what I call a 
combustion anomaly (pic 1 and pic 2).
To start a discussion on chemical additive use there are three 
important application decisions.

 Prevention is better than a cure – frequent use is 
recommended where the user profile has identified a 
problem.
 Recovery depends on the severity and condition of 
contamination – be realistic in the expectation of results. 
Long established contamination will not be removed in the 
short term.
 Repair using additives to recover severe carbon deposits, 
or fuel additives to clean injectors will not work. I want 
perfection not improvement.   

My opinion of chemical engineering as a solution is a positive 
one, but it must be one of many tools in a repair process, and 
should not be considered as the elixir of life. 
The product most used in our business is oil flush. We use it 

with every service, ensuring the oil stays clean when fitted. It has 
cured many running related problems without any engineering 
solutions – for example, chain rattle and valve jacking. 
It is extensively used to complement and complete other work 
such as DPF recovery, valve and inlet system cleaning and is an 
absolute must with turbo replacement.

by Frank 
Massey

1

2

3

Chemical solutions 
for vehicle 

problems
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The next most common product is intake system cleaner, used 
for both diesel and direct injection systems – different products 
but the same objective. 
However, as our pictures clearly demonstrate, this is not a short 
cut or excuse to keep our spanners clean. 
I would always recommend removal of exhaust gas recirculation 
valves, intake manifolds and variable vane turbos where mileage 
or extensive contamination is the issue. 
One issue I will not compromise on is injector testing and 
cleaning. 
The program created by global market leaders in injector test 
technology in the UK, ASNU, enables technicians in aftermarket 
workshops to test and service gasoline injectors as part of the 
vehicle’s diagnostic test and repair procedure. 

ASNU was developed back in the early 1980s by Alan Skovron, 
who at the time owned his own fuel injection workshop in Sydney 
and was regarded as one of the leading fuel injection specialists 
in Australia. 
In the 1980s, the Australian petrol engine vehicle market, 
percentage wise, had more fuel injected vehicles than most other 
major countries. With the fuel being of lead based production and 
by today’s standards, of poor quality, the petrol injector valves 
began to foul up and clog, restricting the fuel flow and causing 
poor fuel atomisation.
Fuelling accuracy is critical especially with direct injection, and 
fuel quantity, atomisation and inductance are all component 
functions that cannot be left to chance with flushing additives 
alone. 
The RS4 valve problem is very common even at low mileage and 
with the correct care profile. 
We have two main recovery techniques, polymer beads injected 
under pressure or spray carbon removal agents with agitation. 
On balance I prefer the latter. However, there is a lot of post 
treatment clean-up (pic 3 and pic 4). 
Current developments in engine design from the VAG group 
(Volkswagen group of car makers) include the 888 3rd generation 
dual injection, which uses low pressure manifold injection to 
reduce particulates with split injector timing and direct single 
event injection to provide full load fuelling strategies.
Hope this helps not only what we use, but how and why. 

Frank Massey is a leading automotive technical trainer 
and writer in Lancashire, England
www.autoinform.uk4
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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
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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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Australians have forgotten how to look after their cars. 
Extended service intervals introduced by car makers 
have had the effect of weaning people off checking 

essentials like the various fluids and the most important bit 
of gear in all cars, the battery. Without a charged battery, you 
are going nowhere.
This magazine reported extensively on this trend in its last 
issue of 2016, and our story pointed out the premature failure 
of engines through sheer neglect of regular servicing and basic 
home care.
Australia’s only battery maker, Century Batteries, also knew this 
was happening so they set to work to design a fully maintenance-
free battery – just put it in the vehicle and forget about it.
Along with other motoring media and TAFE trainers, TaT was 
invited to the launch of the only sealed maintenance-free battery 
designed and built in Australia, at the company’s 
headquarters in western Brisbane.
Aside from the pep talk from Century’s technical 
people, which was interesting enough, we 
donned individual head sets (for the noise) for 
a guided tour of the production line.
Now I had never given much thought to how 
a battery is made, but after that tour, I have 
a new respect for the technical expertise 
that goes into these little powerhouses, and 
the dogged resolve by Century to keep 
an important slice of manufacturing in 
Australia.
In that, they are bucking the trend.
As Century’s Australasian Automotive General Manager 
Stu Stanners told us, while the Reserve Bank was reporting that 
manufacturing in Australia was at its lowest ever, Century was 
investing millions of dollars into research and development for this 
maintenance-free battery alone, and then spent another $3 million 
to get the Brisbane plant up to speed to make them.
Century employs more than 600 people around Australia, but 
thousands more Aussie jobs depend on their output. The plant 
pumps out 1.5 million batteries every year.
Ipswich mayor Paul Pisasale was guest of honour at the launch, 
and gave Century a civic pat on the head for being a good 
corporate citizen. He noted the economic and social impact a 
facility such as Century has in the community.
Among other things, Century’s annual power bill is $1.5 million, of 
which nearly a million is spent on just charging the batteries they 
make before sending them to their distributors.

And the reason batteries are so heavy is obvious when you 
discover that the company chews up 55 tonnes of lead every day 
in the manufacturing process.
Their unique selling proposition is that Century batteries are made 
to withstand the robust conditions of Australian motoring.
Batteries fail in extremes, mostly in the cold, but when 

temperatures hit 36°C, you are asking a lot of a battery.
But it’s not just the weather. Training and 
development manager Johnny Kennedy 
said advanced electronics and engine 
management systems were placing greater 
demand and expectation on a battery.

So Century designed their new battery to 
maximise performance and improve battery life 
(their Ultra Hi Performance car battery has a 36 
month warranty – most welcome).

Their decision to produce a local maintenance-
free battery also took into account that batteries 
are no longer confined to under the bonnet. They 

can now be found under seats and in the boot, 
ideal for a battery that you never have to top up.

Century has also launched the first dual purpose 4x4 battery 
designed and manufactured in Australia for Australia. Called the 
Century Overlander, the new product is a dual purpose battery, 
combining starting and semi-cycling capabilities.
The secret behind the Overlander is the hybrid technology 
design incorporating both calcium and antimony plates producing 
dependable starting power plus semi-cycling capabilities. This 
allows the battery to handle the discharge from additional 
accessories without damaging the internal components and 
affecting the overall life of the battery.
They’ve even given the battery thicker full frame cast plates to 
withstand the corrugations and bumps inflicted by those drivers 
who really go bush. 
www.centurybatteries.com.au

Ken 
Newton

Century is one manufacturer that 
won’t abandon Australia – 

they’ve just spent millions on 
two new batteries to prove it
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The air conditioning was not working 
in this Benz.

A number of Benz specialists and 
dealerships had provided various 
guesstimates but no one was prepared 
to provide a firm quote, which was fair 
enough without a proper diagnosis. On 
the other hand, some of the guesstimates 
were in excess of $5,000 and all of them 
stated that the compressor would be the 
first component to be replaced.
The system did not appear to cool at all 
when the fans were set high but from 
time to time it would cool when on low fan 
speeds. We could feel the low side hose 
cooling slowly but was not really cold. The 
temperature that day was about 30°C.
The refrigerant was 100 per cent R134a. 
A charging station and scan tool were 
connected and there were no fault 
codes. Live data and the pressures were 
monitored under full load, with fans on high 
and switched to fresh air. The low side 
pressure was sitting at over 4 bar/60psi 
and the high side was sitting at around 9 
bar/135psi.
The scan tool showed that the control 
valve was being commanded to upstroke 
and the readings were 0.8 amps and 80 
per cent.
The command signal to the pressure 
control regulator (PCR) looked alright, but 
by monitoring the square wave we could 
work out that the up side was about four 
times as wide as the down side so, to 
our mind, that would relate to 80 per cent 
(pic 1).

This should relate to the compressor 
working hard, a lower low side and 
definitely a higher high side and the 
engine fans then would increase in speed 
because of the higher pressure, but this 
was not occurring. 
The gas was weighed – 750 grams when 
920 grams were required. This meant that 
low gas was not the issue. The system 
was recharged to the correct level.
Once the interior fan was lowered to 
the second bar (about 30 per cent) the 

low side would slowly move down. This 
decreased even more with the fan at its 
lowest speed, and was creating a minimal 
heat load on the evaporator and therefore 
on the system.
The low side hose got cooler and the high 
pressure went up slightly. The low side had 
to get down to around 3 bar (44psi) before 
we could feel the cooling on the low side 
vapour lines. The high side did get up to 
around 11 bar (160psi) and the engine fan 
speed went up one notch from the lowest 
setting (pic 2).

The command on the compressor was 
still 80 per cent. Voltage at the pressure 
control valve (PCV) was above 10 volts, 
confirming that it was commanding a 
longer stroke.
The PCV command circuit from the ECU 
is a single wire to the two-pin plug on the 
compressor and the other end is directly to 
earth on the compressor body – the earth 
was correct (pic 3).
To confirm that the ECU was doing its job, 
the pulse width modulated 
(PWM) signal from 
the compressor was 
disconnected and 
the compressor PCR 
powered up through 
a 60 watt 
globe to 
see if the 
stroke 
of the 
compressor 
could be 
increased, but it just 
sat at the same level, 
around 40psi, and 
pulsated up and 
down a few psi. 

As soon as a higher load, like the interior 
fan speed, was introduced, the low side 
increased and the high side decreased. 
Meanwhile the compressor was still at 
maximum stroke.
At this point, we should have gone back 
to basic theory and asked the question – 
why?
Mercedes dealership senior technicians 
who were consulted commented that they 
would always replace the compressor with 
the TX valve and it fixed the problem every 
time. We remained unconvinced.
The compressor was removed, and it was 
free of debris in the oil. So the system 
was flushed out and the condenser, drier 
assembly and TX valve were replaced. A 
new Denso compressor was fitted.
We didn’t sense any blockages in the 
system because of the way it was all 
individually flushed and the direction of 
flushing. The system was evacuated but 
would hold vacuum.
This is where it got interesting.
The system was recharged and no leaks 
were evident, so the a/c system was 
running and the pressure came down to 
what we considered would be set point at 
2.2 bar (34psi). The low side coming down 
to the compressor was nice and cold and 
the system appeared to work well. 
A fully loaded performance test was 
carried out and the system fell over just 
like before. The low side went high and the 
high side went low. Efficiency went out the 
window so it was back to double checking 
everything.
All the lines and hoses that where 
accessible were measured with 
temperature probes and the condenser 
was also inspected for even heat 
distribution and performance.
The data on the scan tool confirmed what 
we were seeing with our test probes and 
temperatures. We were missing a critical 
point – a blockage. But where? 
We were confident that it was not the 
climate control system, PCV or the 
compressor itself. Live data showed that 
the compressor was being commanded 

by the ECU so the ECU was doing 
its job.

The change in load 
by decreasing the 
internal fan speed 
decreased the low 
side and increased 
the cooling slightly 
so the compressor 
was trying to work 
mechanically. 
By the look of 
the data and 
information the 

PCV was fully 
open for 
maximum 
stroke.

2008 Mercedes Benz E280

Mercedes aircon was a mystery, 
but the basics were ignoredDeyan 

Barrie

1

2

3
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A fellow TaT member responded to a 
call for help, and the moment he uttered 
the words  ‘low side hose inner sleeve 
issues’ the bell in my head rang and 
I remembered the same issue with a 
Subaru some years back where the inner 
nylon skin had ripped inwards and partly 

blocked the hose so the compressor 
was starving for vapour, hence poor 
low or high pressure readings.

This was the same scenario, except that 
the blockage was just before the inlet of 
the compressor and hard to access or 
touch. The low side port was above the 
blockage, hence the high reading (pic 4).
This was basically a mechanical type 
failure. It was unexpected, but it was 
indeed a basic failure. Hindsight is a 
wonderful thing.
The low side hose was removed from the 

compressor to the first 
elbow fitting (pic 5). 

A special tool is 
needed to unclip 
it.
The hose was 
inspected and 
sure enough 

there was the 
blockage (pic 6) 

right at the start of the 
crimped section. The gas had got under 
the skin of the first layer pushing it over the 
suction inlet (pic 7).
After a new low side hose was fitted and 
the system evacuated and recharged, the 
pressures came down to set point, and the 
system performed as expected across the 
full range.

The scope was connected again as the 
interior started to cool and the compressor 
was being commanded to destroke at 
around 50 per cent (pic 8). 
This was a time consuming, mind-bending 
exercise but was a priceless experience.

5

6

4

7

8
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One of the hottest chemical 
categories these days is fuel 
cleaners.

The shelves are full of consumer products 
and professional grade products and they 
cover a multitude of applications. Here’s a 
detailed explanation of their uses.

Preventive additives
These are low dosage cleaners for regular 
use. Some are for regular use at every 
fill-up while others may only be used 
once every few thousand kilometres. 
This category of additives supplements 
the detergents and cleaners that are 
already in petrol. All petrol contains some 
amount of cleaner additive at the pump, 
but some low priced brands barely meet 
the minimum requirements and are more 
likely to allow fuel system deposits to 
accumulate over time. Top tier petrol 
contains higher levels of detergents 
and cleaners, is a much better fuel 
and is recommended by most vehicle 
manufacturers. For more information on 
top tier fuel brands, see www.toptiergas.
com

Injector cleaners
These are higher dose cleaners that 
prevent fuel injector deposits and clean 
dirty injectors. Fuel deposits can restrict 
and even clog the injector nozzles. This 
can reduce fuel flow and disrupt the spray 
pattern of the injectors, possibly resulting 
in lean misfire and reduced performance 
and fuel economy. Most of these products 
are used on an as-needed basis when an 
engine is suffering from dirty injectors. 
Consumer-oriented cleaners are usually 
fuel tank additives while the professional 
grade products are stronger and are 
usually fed directly into the fuel injector 
supply rail under pressure.
Injectors that fail to respond well to on-car 
cleaning may have to be cleaned more 
than once, or removed for off-car cleaning 
on a fuel injector cleaner machine. 
Although off-car cleaning involves 
more labour, it also has some important 
advantages such as being able to reverse 
flush injectors and measure injector flow 
rates. Some off-car cleaning machines 
also have an ultrasonic cleaning tank that 
can remove stubborn deposits.
If on-car or off-car cleaning fails to restore 
a set of dirty injectors, they will have to 
be replaced with new or remanufactured 
injectors. The same goes for any injector 
that is worn out or inoperative.

Complete fuel system 
cleaners
These are highly concentrated and 
specially formulated for cleaning dirty 
injectors, intake valves, combustion 
chambers and pistons. Hard carbon 
deposits that form on the intake valves 
can obstruct airflow and cause hesitation 
and misfiring under load. 

Intake valve deposit formation tends to be 
more of a problem on older, high mileage 
engines with worn valve guides and valve 
seals. Carbon deposits that form inside 
the combustion chamber and on the tops 
of the pistons can increase compression, 
which may raise the risk of pre-ignition 
and detonation (spark knock). Getting 
rid of these deposits can restore normal 
compression and performance.
Some of these fuel system cleaners are 
multi-step treatments. There may be one 
chemical to add to the fuel tank or to 
feed into the fuel injector rail to clean the 
injectors, a second chemical for feeding 
into the intake manifold via a vacuum port 
to clean the intake valves and combustion 
chambers, and a third aerosol product for 
cleaning the throttle body. Always follow 
the manufacturer’s directions to achieve 
the best results.

GDI cleaners
One of the more challenging applications 
is late model engines with gasoline direct 
injection (GDI). With GDI, fuel is injected 
directly into the combustion chamber 
under high pressure. 

On port injected engines, the injectors are 
located in the intake manifold and spray 
fuel into the intake ports. This washes 
the intake valves and helps keep them 
clean (provided there is an adequate 
level of detergent in the gasoline to keep 
the valves clean). But there is no such 
cleaning action with GDI, so thick carbon 
deposits can build up on the intake valves 
and hurt performance and fuel economy.
For GDI engines, the best type of fuel 
system cleaner to use is one that is 
specially formulated for a GDI application. 
Most such products are sprayed into the 
intake system through the throttle or fed 
into the intake manifold through a vacuum 
port. However, some products may 
require removing the intake manifold so 
the chemical can be sprayed directly into 
each intake port to clean the valves.
The other option for cleaning dirty intake 
valves on a GDI engine is to use soft blast 
media such as baking soda or walnut 
shells. This also requires removing the 
intake manifold so the blast media can be 
directed at the intake valves. It’s a messy 
procedure so a chemical cleaner is usually 
the easier method.

Engine top cleaners
These are strong solvents for removing 
carbon deposits from combustion 
chambers and pistons. Most require a 
certain amount of soak time to loosen the 
deposits after they have been added to 
the engine. An oil change is recommended 
after using a top cleaner because some of 
the cleaner will get past the rings into the 
crankcase.

Throttle cleaners
Dirty throttle bodies can also affect idle 
quality and throttle response. Aerosol 
throttle cleaners will remove varnish 
deposits from the throttle body and intake 
manifold. 

Mass airflow sensor cleaners
A dirty mass airflow (MAF) sensor can 
cause driveability problems and set lean 
fuel mixture codes. Cleaning the MAF 
sensor with an aerosol electronics cleaner 
or MAF sensor cleaner will often restore 
like-new performance. No other type of 
cleaner should be used to clean a dirty 
MAF sensor.

Diesel cleaners
Fuel cleaners formulated for diesel 
applications typically contain some type 
of detergent and/or dispersant, rust and 
corrosion inhibitors, fuel stabiliser and 
cetane booster. Regular use of a fuel 
supplement can help keep injectors clean.

Larry Carley is a noted automotive 
technical writer, editor and author in 
Illinois USA.
www.AA1Car.com 
www.CarleySoftware.com

Fuel cleaners – which 
one for what 

purpose? By Larry 
Carley

Carbon deposits on intake valves in 
engines with gasoline direct injection 
can be a real problem in many late model 
engines and require special cleaners
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TaT is taking a lead role in seminars at the Australian 
Auto Aftermarket Expo which is aimed at helping 
Australian workshops prepare for their future.

The Expo will be held at the Melbourne Exhibition Centre from 6 
to 8 April 2017.
Leading Australian and international brands will be out in force, 
and the huge Expo, Australia’s biggest exhibition of automotive 
parts and accessories, tools and equipment, will be backed by a 
series of break-out discussions and seminars.
Expo is hosted by the Australian Automotive Aftermarket 
Association (AAAA) which is encouraging workshop owners 
and operators to bring themselves and their technical staff to 
absorb the networking atmosphere and learn from experts how to 
understand the rapidly emerging trends in the auto industry.
Shortfalls in knowledge and understanding of diagnostics and 
technologies represent the single biggest threat to independent 
workshops that have to cope with restricted availability of data. 
Without access to knowledge and understanding, workshops find 
it difficult to carry out vehicle repair solutions in a timely and cost 
effective manner.

There is no magic bullet to remedy this situation, but there are 
steps workshops can take to prepare for the future and to tap into 
the technical assistance needed to survive.
One seminar not to be missed is called:
Understanding future diagnostics and OEM technologies – 
Taking charge.
Led by TaT trainer Jeff Smit, who owns and operates two busy 
workshops in Sydney, the seminar will explore the modern 
approach to diagnostics, using everyday case studies to illustrate 
how approaches are applied.
This will be followed by a panel session led by Jeff Smit and 
including Maurice Donovan, owner of Allautos Advanced Tuning in 
Brisbane, who is also a senior member of the TaT Tech Team, and 
John Damianidis, owner and technical director of BM Autowerks 
in Melbourne. 
The panel will discuss the steps being taken by various 
organisations to help auto repairers survive and thrive.
The 2017 Australian Auto Aftermarket Expo is supported by 
Monroe as major sponsor for the fourth consecutive time. 
There is no charge to attend the Expo or any of the seminars and 
activities but trade registration is required.
For timings, registration and further information visit:
www.aftermarketexpo.com.au

TaT 
director 
and head 
trainer Jeff 
Smit

Allautos 
Advanced 
Tuning owner 
and TaT Tech 
Team member 
Maurice 
Donovan

BM 
Autowerks 
owner and 
technical 
director 
John 
Damianidis

Monroe 
Australia 
Aftermarket 
Director 
Roger 
Lassen

Expo to focus on 
aftermarket survival

Thur 12 - Sat 14 May 2011
Melbourne Exhibition Centre

THE BROADEST RANGE 
SOURCED FROM  
WORLD LEADING  
MANUFACTURERS.

Fuelmiser has one of the broadest ranges of engine mangement & 
fuel systems with 40 product groups providing over 5,000 individual 
parts. We cover most popular and late model applications and include 
comprehensive European and Korean applications.  

For a copy of the catalogue or more information call 1800 605 673 
or visit www.fuelmiser.com.au
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W hen we discuss the process of looking for, finding 
and repairing an electrical fault, the term most 
frequently used is ‘troubleshooting’.

When I wrote my electrical book years ago, I used the word 
troubleshooting in the title, yet now I’ve come to believe the word 
actually has no meaning. 
Odd as that sounds, I truly believe it’s a misused and seldom 
meaningful term, and I wonder if it hasn’t been part of the 
problem we’ve had trying to sort out 
the process of making the ‘magic’ 
work.
I stress accuracy in terminology: 
rheostat means ‘flow not changing’ 
and potentiometer means ‘measure 
voltage’. 
To many, the two devices are similar 
or identical and while they seem 
identical, they’re actually completely 
different in design and purpose – and 
their correct names tell you what they 
do. 
If we recall the slang term ‘variable 
resistor’, and check a few different 
schematic legends, we’ll see that 
even the OEMs don’t get it right – but 
they should.
My background is aviation, and in 
the terms of the Federal Aviation 
Administration in the US, the inspection has to occur before the 
repair, which makes sense. 
How can we know what to repair if we don’t inspect for damage 
first? Logical, right?
So I applied this to my classes and decided several years ago 
that the word troubleshooting fails to explain itself. 
To me, diagnostics and repair make more sense.
The primary reason these new terms are more appropriate to 
me is that they’re specific, which I like, and the fact is that in 
electrical situations it really is what we do, if we do it right.
If we simply call it troubleshooting, a great many actions get 
lumped together into one, and this jumble of activity (looking, 
replacing, reading meters, looking at data and so on) seldom 
has a system. Different people do different things, based upon 
different experiences, with vastly different outcomes.
Deyan Barrie explained in the April 2016 (issue 50) of TaT that the 
time has come to give serious consideration to time in electrical 
diagnostics and repair (my preferred name for the process). 
He described the lengthy process of finding a simple answer to 
an obvious sensor fault. 
Now if we think of the time involved in diagnosing either a 
mechanical or an electrical fault, when it’s all over, six hours is six 
hours. 
The fact that the mechanical problem takes five minutes to 
find and six hours to repair, while the electrical fault’s times are 
exactly the opposite, matters not because, again, six hours is six 
hours.

From the standpoint of income and billing, all six hours 
should be billable, but trying to figure out how to charge for 
‘troubleshooting’ is pretty tough. 
But, splitting the process in twain and specifying that the 
diagnosis was three hours, while the repair was very inexpensive 
(one part, not four) or perhaps free (cleaned a terminal), makes it 
easier to defend a reasonable charge for a permanent repair.
We all know that the electrical repair is always something simple. 
I see no reason to disguise our truths and hide them from the 
customer.
This distinction of terms and acceptance of the truth is helpful in 
training as well. 
If Deyan’s and my shared idea of diagnostics is valid – namely a 
calm process with little concern about time, that begins with the 
schematics and manuals to learn the system to make it possible 
to determine first what it should be doing and then identify 
the likely cause before we open the toolbox – then it stands to 

reason that training would be enhanced 
by this belief.
Students can understand the diagnostic 
process, because there is one. Ask first 
‘what’s right’, because the simple fault 
is 0.1% of the otherwise fully functioning 
system, circuit or component. 
Rule out logically what it cannot be, and 
the result is what it must be. 
Compare and contrast this to the 
‘what’s wrong’ mechanical question 
that is always asked first, because that 
problem is almost always obvious. 
This doesn’t work electrically though, 
and students should be taught the 
difference.
The final benefit of rethinking 
‘troubleshooting’ is to appreciate that 
improvement in electrical diagnostics 

cannot, and will not, occur if the focus is on the repair. 
What matters is how the system functions, not how it’s failed.
You learn zero from the mechanical replacement of the coolant 
temp sensor as in Deyan’s example; you learn volumes by using 
the data and schematics to understand the cooling system so 
you can ask intelligent questions, so the route to the solution is 
learned and your ultimate decision can be trusted. 
Confidence is the answer to eventually getting faster, and being 
financially better off.
‘Short-circuiting the diagnostic’, as I say, cannot be done.
You must eventually identify the fault to fix it. Wanting to get 
the job done because you fear or loathe the process is a poor 
priority.
If your emphasis is on the fix because that signals the end of 
work and the beginning of billing then you don’t understand the 
problem. 
Being able to defend a logical and thoughtful diagnostic effort is 
the key to both personal pride and profit.
I suggest you troubleshoot your thinking a bit, and start 
diagnosing the possible fault in your current concept of the 
problem. 
Repair your cerebral circuits.
Don’t worry about getting paid – I’m pretty sure you’re still under 
warranty.
Dan Sullivan is a noted electrical diagnostics trainer 
North Carolina USA
www.brighterideas.com

What matters is how 
the system functions, 

not how it’s failedby Dan 
Sullivan
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Jason Smith at 
just one of the 
Ford plants in 
the US

Our intrepid 
tech writer 
Jason Smith 

could hardly visit the 
US without sneaking 
into the world 
headquarters of 
Ford in Dearborn, Michigan 
– more specifically, the Ford 
Rouge factory where the 
Ford F150 pick-up truck and 
the sporty F150 Raptor are 
built.
Here’s Jason’s impression of 
the plant.
‘They turn out 1,200 F150 
trucks per day in two 10-hour
shifts, six days a week and 
they are all pre-ordered – 
already sold. You’ll have to 
take my word for it because 
photography inside the factory 
was banned. And for me, the 
stand-out was the new car 
smell inside the factory.
Watching the head or roof 
lining being fitted was very 
annoying from the perspective 
of someone like me who has to 
do any aftermarket work in the 
roof lining area. It can be a tight 
squeeze for us, but I watched 
four workers slide and clip the 
roof lining into place so easily 
because there was no glass 
fitted to the car at this stage.
Watching the robots fit the 
front and rear windscreens into 
place with pinpoint accuracy 
was fascinating.
The assembly line produces 
many different variations of 
cars with seamless accuracy 
and no mistakes, because of 
the bar code system. Every 
part fitted to a car was bar 
code scanned and a worker 
would fit the next part only 
when a green light came on.
All bolts were fitted and 
tensioned with specific ratchets 
and I know how quick and 
accurate they can be because 
I have a few of them in my own 
workshop.
And when you see the wiring 
getting fitted with such ease, 

you can begin to understand 
the dramas we have in the 
aftermarket trade when we 
have to access wiring to trace 
faults.

All this mega factory 
manufacturing around 
the Dearborn area left me 
wondering – why can’t we do 
this in Australia?

Next to the Henry Ford 
Museum is Greenfield Village, 
an old-fashioned village that 
takes you back in time. 

Apparently Henry Ford 
didn’t like what the industrial 
revolution had done to 
Dearborn, and Greenfield was 
his gift to Dearborn so that folk 
would not forget their roots. In 
the village grounds are Henry 
Ford’s house and Edison’s 
laboratory and you ride around 
in Model T Fords.

I visited an auto parts store in 
Michigan to find that anyone 
can buy small cans of R134a 
refrigerant for the specific 
purpose of topping up the 
aircon system – what the hell!

Here we are in Australia with 
less that 30 million people 
working under very strict and 
expensive refrigeration laws. 
It is very noticeable that most 
cars on the roads of the US are 
quite new, apparently because 
many are on a financial lease 
arrangement and are owned for 
just two or three years before 
being traded. Television ads 
promote a lease-per-month 
price, rather than a drive-away 
price familiar in Australian car 
ads. 

Yes, the US was a great place 
to visit, and a great place to 
come home from.’

They wire new cars so 
easily – so why are wiring 
faults so hard to fix? Jason 

Smith

optibelt RBK SCC with wear  
indicator: innovation by Optibelt.
www.optibelt.com/scc

BELT IS OK

SERVICE REQUIRED 

Optibelt Australia Pty. Ltd.

114 - 118 Rodeo Drive
Dandenong, Victoria 3175 Australia

P: +61 3 8791 2700
sales @ optibelt.com.au
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2005 Holden VZ

Determining cam timing problems 
can be a time consuming job.

Many of the newer engine management 
systems contain correlation codes but 
sometimes that doesn’t help.
Take the VZ Commodore LE0 engine 
for example. This engine contains only 
two cam position sensors. This means 
only two camshafts are being monitored 
for correlation errors and there could 
potentially be two camshafts out of sync 
and the engine management system would 
be unaware of it.
A 2005 VZ was running terribly and came 
in for a tune up. 
Whenever I see a poorly running VZ 
with questionable service history I grab 
the vacuum gauge first because of the 
reputation of timing chain problems that 
these engines have earned. 
This is a great and simple test to start 
with, so the mechanical condition can be 
examined before wasting any time on fuel 
and ignition components.

The manifold vacuum test showed very 
low and unstable idle vacuum at 16.5In 
Hg (inches of mercury). Time to check the 
camshaft timing.
One easy and very accurate method of 
checking for engine valve timing problems 
is by using the camshaft and crankshaft 
waveforms and comparing them to a 
known good waveform. This test is very 
precise.
The crankshaft sensor provides a perfect 
representation of the crankshaft position in 
degrees and it never shifts. 

The camshaft’s relationship to the 
crankshaft can be measured using the 
waveforms to determine if there has been 
any shift in alignment.
Using Scan Data, I searched for a VZ 
camshaft waveform and found a result 
for the exact same year, model and 
engine with a known good camshaft and 
crankshaft waveform for download.
I opened the known good reference 
waveform and using the measurement 
cursors I measured out 720 degrees of 

the crankshaft sensor waveform using 
the signature portion of the waveform 
as a reference point. I then entered that 
measured time into the SyncCalc App 
which is available at Scan Data.
720 degrees is two crankshaft revolutions 
and one camshaft revolution, which is one 
complete engine cycle.

Pic 1 – Measuring 720 degrees of the 
known good crankshaft sensor.
I then moved the right-hand cursor to a 
reference point on the camshaft sensor 
waveform and entered that value in the 
SyncCalc App.
Pic 2 – Measuring the known good 
camshaft sensor position.
Using the PicoScope a waveform of the 
camshaft and crankshaft sensors on the 
troublesome VZ was measured, making 
sure to capture at least 720 degrees of 
crankshaft revolution in the waveform.
The measurement cursors were 
then moved to perform the same two 
measurements as with the known good 
waveform, and those two values were 
entered in the SyncCalc App.
Pic 3 – Entered values into the 
SyncCalc App. This image shows the 
SyncCalc calculator. SyncCalc has two 
windows: the window on the right shows 
the calculations after the details have 
been entered, the window on the left is 
for entering the measured data from the 
waveforms.

The two input fields on the left are for the 
known good waveform values and the two 
fields on the right are for the suspected 
bad waveform values. Once the four 
values have been entered, click ‘Calculate’ 
to see the results.
The results show that the left-hand bank 
camshaft was 19.11 degrees retarded. 
A simple scope hook-up and a few quick 
measurements and I had the results, and I 
didn’t need to pull out one single spanner.
This shows how valuable a database 
of known good reference waveforms, 
particularly camshaft and crankshaft 
waveforms, can be. This was a quick, easy 
and accurate test to prove that this vehicle 
had a cam timing problem.

Scan Data offers an 
easier path for 

cam timing
by Rod Maher
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Is your workshop ready for 
extended service intervals?

An oil change is not complete without using 
BG Products premium motor flush EPR 109
For product enquiries contact us at enquiries@bgprod.com.au

www.bgprod.com.au

BG Products premium motor flush EPR 109 has 
arrived in Australia ready to assist with extended 
service intervals.
Preventative maintenance has never been so important. 

Due to:
• Extended service intervals
• Oil dilution
• Fine tolerances in modern engines
• Stop start city driving
• Short distance running
• Low tension piston rings

An oil change with EPR 109 will:
• Restore piston ring function
• Remove fuel residue in both petrol 

and diesel engines
• Clean micro passageways to maintain the critical 

hydraulic function of variable valve timing 
and turbo chargers

• Help maintain crankcase ventilation 
• Decrease emissions
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hen connectors are pulled 
out and pushed back in, the 
voltages being measured can 

fluctuate unpredictably. Why is this so?  
If you have been intrigued by the different 
voltages measured on terminals of a two-
wire sensor you might be surprised what 
you will find on a three-wire sensor.  
Say you want to measure voltages of a 
three-wire throttle position sensor (TPS) 
while connected and disconnected. 
Simple! 
But before you start, you will need to 
decide on which car make and model you 
would conduct this experiment.
After talking with some fellow technicians 
you soon realise that not only do some 
throttle bodies have two throttle position 
sensors but a throttle position switch as 
well. This is similar to a micro switch that 
makes and breaks a contact.  
As the voltage in one of the sensors 
increases, the other will decrease. And 
as the butterfly is moved from a closed to 
open position, the voltages increase and 
decrease synchronically.
You decide to find a simple vehicle that not 
only has a single TPS mounted on the side 
of a throttle body, but more importantly, a 
vehicle that will also have easy access to 
the connector so you can measure voltage 
at the terminal while connected and 
disconnected.  
A 2002 JS Holden Vectra B (2.2L) would 
be ideal (pic 1).

In the Vectra, it’s all laid out for you (pic 2). 

And unlike other vehicles where the 
throttle is controlled by a stepper motor 
connected to the butterfly (often referred to 
as fly-by-wire), this TPS is fitted with good 
old-fashioned accelerator pedal cable 
(pic 3).
To find out how the pull-up resistor (within 
the ECM) may be affecting the voltages on 
the connecting terminals, you disconnect 
the terminal from the TPS (pic 4), roll back 
the dust boot and back-probe the terminals 
by inserting pins alongside the contacts 
(pic 5).

You may need to refer to the circuit 
diagram to find out how the TPS is 
configured (pic 6).
The sensor is merely a potentiometer 
(pic 7) with its signal wiper arm 
(Si –terminal 3), sweeping from ground 
(E – terminal 1), to 5 volt regulated supply 
(Su – terminal 2).
With the connector fitted to the sensor 
(pic 8) the voltages are (relative to the 
battery negative terminal):

  Terminal 1 = 0.3 volt (approx)
  Terminal 2 = regulated 5 volt supply 
(approx)

  Terminal 3 = varying from rest 
position (0.6 volt approx) to wide 
open throttle (4.5 volts approx)

Now disconnect the terminal from the 
sensor and measure the change in 
voltages. 
The earth and supply remain the same, yet 
the signal in terminal 3 changes, perhaps 
due to the pull-up resistor within the ECM. 
The voltage on the wiper arm (terminal 3) 
is now 4.57 volts (relative to terminal 1) 

by Sam Nazarian and Jack Stepanian

Three-wire sensor 
and the effects of 
pull-up resistors 
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signal earth. It has simply been pulled up 
high (pic 9).
Now redraw the diagram. 
Terminal 1 is connected to the ECM signal 
earth, terminal 2 is connected to the 
5 volt regulated supply and terminal 3 is 
connected to the operational amplifier via 
a pull-up resistor (pic 10).

The varying analogue output voltage 
from the operational amplifier is 
now being converted to 
digital signal via an 
analogue to digital 
converter within 
the ECM. 
All sensors 
that have an 
analogue varying 
output voltage are 
converted to digital.
As can be seen from 
the redrawn diagram (pic 11), should the 
terminal be disconnected from the 
sensor, the pull-up resistor will pull 
the signal voltage (terminal 3) to 
almost 5 volts. 
With simple deduction, 
experimentation and redrawing 
of diagrams, the effects of a pull-up 
resistor can be effortlessly predicted 
when the circuit becomes open 
circuited.
Now 
comes 
the million 
dollar 
question 
– what if you 
wish to substitute 
a hypothetical 
resistive value for a two-wire sensor? 

And what would you do if the data 
changes on the scan tool? 

You could use a commercially 
available rotary-switched 

resistor box (pic 12) and 
dial up or down as you 
wish. 
Naturally, the same 
would apply for a 
three-wire sensor – 

you purchase a 5 kilo-ohm 
linear potentiometer and 

solder wires with alligator clips 
at the ends of the potentiometer 
(pic 13) and do the same 

calculation.  
Three-wire sensors 
are also found in 
electronically controlled 
exhaust gas recirculating 
systems. 

The purpose of the 
exhaust gas recirculation 

sensor is to feed back to the 
ECM the actual pintle position, 

thus enabling the ECM to 
correlate the desired position of 

the pintle, relative to actual position.  

The authors thank Autodata for allowing 
reproduction of their circuit diagrams.

9

1110

12

13



The Automotive Technician 26

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
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This vehicle was towed in and it 
was confirmed that there was 
no fuel pressure and the fuel 

pump relay was operating OK, as was 
the power output from the relay.
To access the fuel pump the fuel tank 
needs to be removed or at least lowered 
enough to access the fuel pump 
assembly. 
The plug had been quite hot and one of 
the pins was damaged (pic 1). 
The short harness on the fuel tank had 
to be replaced at a cost of $110, as well 
as fitting a new fuel pump.
Here is the procedure for removal:

 Remove plastic covers on the 
underbody.

 Remove left and right mufflers.
 Remove exhaust pipes from the 
catalytic converters back (pic 2).

 Remove the tail shaft and heatshields.
 Disconnect the harness on the right 
side of the tank.

 Disconnect the two fuel lines on the 
right side of the tank.

 Disconnect the filler hose and 
breather at the base of the tank.

 Disconnect the hose on the purge 
canister above the diff.

 Support the diff and undo two bolts, 
one each side, close to the front of 
the rear wheels, and lower the diff 
about 150mm.

 Remove two bolts from each tank 
strap and lower the tank, leaving the 
back part sitting on the diff (pic 3).

 Clean dirt from the fuel pump 
nut, knock it around, remove the 
connector and fuel hose.

 Lift the pump out and remove the 
hose from the bottom of the pump, 
which stays in the tank.

 Replace the short wiring harness.
David Robson
Robson Auto Electrical
DOOEN VIC

Holden fuel pump 
procedure

2012 Holden Commodore VE series 2, 6L

1

2

3

This Santa Fe 2.2 CRDi four cylinder turbo-diesel 
had been in a workshop for almost two weeks for 
a cylinder 1 misfire, after replacing some intake 
hoses under the intercooler.

The ECU had a P0201 code and another for exhaust gas 
temperature (EGT) sensor 1. Based on this, the workshop 
decided to install a new set of injectors. This was even after 
performing a back leak test which was OK.
The new injectors didn’t fix the problem so a little investigation 
was started. The engine harness was stripped of all tape 
between the injectors and the ECU. 
An ohm test was done on each of the two injector wires back 
to the ECU. Injector 1 had a different resistance to the other 
three, so the workshop decided that the ECU was faulty. So the 
ECU was replaced and the immobiliser and key and barrel were 
replaced with second-hand components. 
The problem still wasn’t fixed. At this point, the TaT Tech Team 
was consulted.
The injector circuits were first examined on a wiring diagram. It 
looked straightforward with just two wires for each injector.
But hang on a minute...the bare wires going to number 1 
injector were yellow and yellow/black, but the wiring diagram 
was saying that they should be pink and blue. 
An EGT fault code had logged, which begged the question 
‘what colour are the EGT sensor 1 wires?’
Surprise, surprise – yellow and yellow/black go to the EGT 
sensor.

The EGT sensor 1 
and the injector 1 
connectors had been 
switched. When 
placed back to where 
they belonged, the 
problem was solved. TaT finds it 
disconcerting that a workshop can do a simple intake hose 
replacement to fix a single cylinder misfire, and end up having 
to replace injectors and computers. 
Remember the TaT motto – slow down and think. It is vital to 
gather information and seek advice from others before charging 
ahead.

Hyundai Santa Fe

Wires are coloured for good reason

The customer 
complained of a 
battery smell.

The battery was boiling.
I had replaced the battery 
before we found out that 
Holden had issued a recall 

on 
the battery fitted to 
these vehicles, but Holden 
refunded the customer.
Matthew Fish
Jindabyne Auto Repairs
JINDABYNE NSW     

2014 Holden Colorado

Holden battery 
recall

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
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From the invention of 
the V-belt to the release of their unique belt wear 
gauge, Gates has remained at the forefront of the new 

technologies introduced to power transmission and fluid 
power. 
At the Australian Auto Aftermarket Expo in Melbourne in April, 
Gates will focus on system health, displaying its new and 
improved belt wear gauge, which has been a big hit since its 
release in August 2016. At Expo, they will be handed out free to all 
visitors with staff on hand to explain how to use them.
Also at the Gates stand will be their new program 
called Be System Smart.
While the gauge is an easy way to quickly 
identify belt wear, it is vital to remember when to 
inspect and change the serpentine belt system.
The Be System Smart program will educate 
workshops on the principle of inspecting belts at 
100,000km and replacing belts at 150,000km.
Preventive maintenance is the only way to avoid 
breakdowns, and ensure that 
vehicles operate at optimum 
performance.
www.GatesAustralia.com.au
marketingAUS@gates.com

Be system smart – 
see Gates at Expo

The aircon went nuts
This 2003 Toyota 

Camry suffered from 
poor air conditioning 

operation combined with 
some strange noises when 
the fan was turned on.
The owner commented that 
it did not appear to have as 
much airflow as before. 
When the fan was 
turned on, 
there were 
all sorts 
of noises 
and 
rumbling 
coming 
from 
inside 
the dash. 
In case 
something worse 
was about to happen, 
it was quickly turned off.
The lower panel and the 
glovebox were removed 
to access the interior fan 
motor area.

As soon as the fan motor 
was unbolted and the 
fan motor assembly was 
dropped down, a torrent of 
debris came flying out.
The fan blade was full 
of what we used to call 
‘monkey nuts’ from some 
kind of palm tree.

No wonder the air 
could not push 

through and 
it certainly 
explained 
the noise.
A vacuum 
cleaner 

with a 
small nozzle 

was used 
to get into the 

nooks and crannies 
of the motor assembly and 
all was well.
Some people park their 
cars in very unfortunate 
places.

From the RACE TRACK to the road...

 www.envirotek.net.au | 1300 584 665 |
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The engine 
had lost power 
and wouldn’t restart. 

The problem was traced to 
a mechanical failure due to 
poor service techniques, 
highlighting the importance 
of underbelly plate 
protection regardless of the 
road surface.
A visual inspection was all 
that was needed to reveal 
the extent of damage. 
Foreign debris had lodged 
in the crankshaft pulley, 
resulting in a shredded 
serpentine drive belt being 
wrapped around the crank 
pulley. This had forced past 
the timing cover oil seal, 
pushing the seal into the 

lower 
crank gear and resulting 
in incorrect valve timing and 
valve clash.
Compromised components 
were replaced and the 
cylinder head was serviced 
(16 bent valves). Fortunately 
in this case with profiled 
pistons, a bottom-end 
rebuild was not deemed 
necessary.
This case shows that not 
all late model issues are 
electronic. Repair time was 
12 hours.
Terry Pyke
Bunbury Automotive
BUNBURY  WA

2010 Suzuki Grand Vitara JB424W-5

Not all late 
model issues are 
electronic

The owner 
complained of 
erratic idle speed, 

and the vehicle often 
stalled when attempting 
to drive off.
First up, time to smoke test 
the air intake system. 
No leaks detected. Next 
step, full system scan. No 
fault codes were found in 
the engine management 
system which surprised us.
Active data showed that 
the engine speed was all 
over the place, ranging from 
correct readings to totally 
implausible minus figures.

Researching Tat’s a facts, 
a known fault with the 
engine speed sensor was 
discovered. 
The timing belt and crank 
pulley were removed to 
access the sensor plate on 
the back of the pulley. 
This was loose and could 
spin easily.
It was close to a day’s 
work to fit a new pulley and 
declare the problem fixed.
Rodney Smith
Mawson Motors
GEELONG VIC

2001 Nissan Patrol Y61 RD28

Erratic idle 
traced to 
loose sensor plate
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JAGSP05617
JAGUAR S 
TYPE
2005
6 Cylinders

‘s a fact
diagnostic solutions

Customer complaint
The dual zone heating and cooling was 
not working as expected. 

Problem summary
This is a model X202.
The driver’s side vents were hot and 
the passenger’s side vents were cold 
and they would not change using the 
temperature controls. 

Diagnostic sequence
Code: P1265 – cold air servo motor failure
Research revealed the code did not relate 
to this model because the heating control 
system had changed but the software and 
codes had not. 
The internal temperature was controlled 
by a dual heater tap system and a climate 
control module. 
The heater tap was located at the lower 
right side of the radiator assembly.  
There was a coolant spill over the heater 
tap control valve solenoids.
The solenoid housing has a three-pin 
connector.
The middle pin is the common input feed 
and this is a 12V ignition feed.
The left and right heater valves were 
sent individual negative signals via the 
climate control module as a pulse width 
modulation (PWM) negative voltage.

Fault description
The resistance of the two coils inside the 
valve were approximately 14.5 ohms, 
meaning that the maximum current should 
not exceed 1 amp.
If there is no circuit or signals (or 
unplugged) in the heater valves, the taps 
are fully open. 
The climate control module applies a 
PWM signal to close the valve by desired 
degrees. 
The connector was removed to see what 
would occur at the vents.
There was no change – one side was still 
hot and the other cold.
This was interesting because both sides 
should have become hot. There was a 
temperature variation at the hoses that 
pointed to some sort of a blockage. 
There was no signal from either circuit of 
the climate control module. 
The climate control module is located 

above the glovebox      and is secured 
in place by one screw and slotted ends 
that slide into place. To remove the box, 
remove the screw and push forward. 
Once the module was removed, the box 
was opened to access the circuit board. 
A couple of overheated and blown circuits 
were found. 
From the module end the continuity of the 
two triggers was checked and an amps 
meter was used to measure the current 
going through the heater valve coils. 
Both had a reading in excess of 10 amps, 
which was way too high.
The next step was to inspect the heater 
tap assembly. When removed      the 
passenger side had a complete blockage.  
It was suspected that some sort of stop-
leak had been applied to the system and 
that it had accumulated at the bottom and 
gone hard.
It all started to make sense. This was a 
chain reaction due to a poorly serviced 
and maintained vehicle. 
A coolant system pressure test showed a 
leak at the bottom right end of the radiator 
but only when under pressure.
It was likely that the area had been 
cleaned down but not the heater taps. 
So the question was: why did the taps 
fail?
It is easier to understand when looking at 
the whole picture.
If there is no coolant present at the heater 
taps at all times to keep them cool, the 
internal electrical coil will overheat in time 
and start to melt the internal insulation 
between the windings, partly shorting the 
coils out. This increases the current and 
finally the control module fails (because it 
is not a dead short). 

Fault solution
The climate control module was sent out 
for repairs.
The coolant system was flushed through 
thoroughly and a new radiator and new 
heater tap assembly were fitted. 
The repaired climate control module was 
refitted. 
The problem was solved.

Recommended time
Labour time was 12.5 hours, taking into 
account research time, location of parts 
and actual time spent fixing the problem.

1

2

1

2

3

4

3

4

CCM



HOLAS08128
HOLDEN AH 
ASTRA DIESEL
2008
4 Cylinders

‘s a fact
diagnostic solutions

Customer complaint
The vehicle was lacking power and 
producing lots of black smoke when 
accelerating.

Problem summary
The vehicle’s engine was a Z19DT 1.9L. 
The test drive revealed a slight flat spot 
and the majority of the smoke started 
around 3,000RPM.

Diagnostic sequence
There were no fault codes. 
The intake snorkel was removed and 
a borescope revealed heavy carbon 
buildup in the intake manifold. 
Using a scan tool bi-directionally, the 
throttle plate, EGR valve and boost 
solenoid (variable turbo solenoid) were 
activated and they were all correct, 
giving noticeable changes in RPM and 
sound. 
To be sure, the throttle plate was visually 
confirmed active with the borescope. 
The EGR movement was confirmed 
by a change in the MAF reading when 
activated and to confirm the variable 
turbo vanes were not seized with 
carbon, the actuator’s vacuum line was 
removed and refitted, giving a large 
movement in the actuator rod.
The actual boost matched the desired 
boost closely using the scan tool. 
A closer visual inspection showed what 
looked like a glow plug power feed bar, 
dislodged on the intake manifold.       
This bar is an actuator rod for the intake 
manifold swirl flaps.

Fault description
A solenoid under the manifold moves 
cylinder 3 flap, then the bar joining them 
at the top     allows them to move in 
unison. 
The flaps could not be moved with a 
screwdriver because they were seized 
by carbon, which caused the rod to 
snap off its fittings.

Fault solution
The entire intake manifold had to be 
replaced. Removal of the manifold 
requires removing the high pressure fuel 
pump that is run by the timing belt.

Recommended time
Diagnosis took approximately 1.5 hours.

1

1

2

2
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HOLZA03112
HOLDEN 
ZAFIRA
2003
4 Cylinders

‘s a fact
diagnostic solutions

Customer complaint
The vehicle was running poorly. 

Problem summary
The engine was missing and the owner had replaced the spark 
plugs and coil pack.

Diagnostic sequence
Code: P0303 – cylinder 3 misfire detected 
The miss was verified and there was also a code P0203 for 
injector 3 circuit malfunction.
Number 3 spark plugs were wet with fuel. 
In the compression test, all cylinders showed the same readings. 
The injector connection was a poor contact and was repaired. 
A perished vacuum hose was found close to the No. 3 cylinder 
off the intake, so this had to be fixed also.
There was engine oil at the ECU main harness plug, and the 
plug was badly contaminated with engine oil coming up and 
through the wiring. 
The ECU was discounted as a problem at this stage because 
there was spark at the No. 3 cylinder plug and it was firing, but 
actually the cylinder was being flooded.

Fault description
The fuel rail and the injectors were removed and inspected. 
The injector spray was very poor, especially No. 3 injector, and 
all were badly contaminated. 
The inline fuel filter was full of rusty grit and debris.  
The complete system was contaminated and the fuel rail 
internally rusted          including the pressure regulator base. 

Fault solution
The fuel tank was removed and the in-tank fuel pump was 
replaced with the base strainer. 
The tank was totally flushed and cleaned out prior to reassembly 
and all fuel lines were flushed out. 
A good second-hand fuel rail assembly, including the pressure 
regulator and a set of injectors was fitted after the injectors were 
cleaned and serviced.
With the inline fuel filter replaced, clean fuel was added and the 
vehicle started and ran. 
Next was the engine oil issue.
The oil was being pushed up the line through the oil pressure 
switch, so a new one was fitted.
The most economical way of dealing with this oil problem was 
to clean out the plug and connectors and nick the wires at 
the offending ends so that the oil would bleed out and not get 
pushed up back into the plug and the ECU.
It was noted that this vehicle was regularly fuelled with E10. 

Recommended time
Labour time was 11 hours, taking into account research time, 
location of parts and actual time spent fixing the problem.

1

1

2

2
3
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VWGO03430
VOLKSWAGEN 
GOLF (1J)
2003
4 Cylinders

HYUTE03111 
Hyundai 
Terracan, 2003, 
3.5L V6 G6CU 
24V MPFI

‘s a fact
diagnostic solutions

‘s a fact
diagnostic solutions

Customer complaint
The speedo dropped out 
intermittently, accompanied by a 
beeping noise.

Problem summary
The speedo problem was the 
only problem experienced on a 
test drive.

Diagnostic sequence
Live data was checked. 
There was no speed output from 
the electronic speed sensor unit.
The speed sensor is located on 
the gear box. 
When disconnected what 
looked like oil was found inside 
the plug.
The faulty speed sensor 
was removed. It was badly 
contaminated and the pins were 
corroded. 1

Fault description
What was found inside the plug 
was coolant, not oil. The coolant 
sensor was unplugged and it 
was also full of fresh coolant. 2

Coolant can travel up the wiring 
harnesses as does oil if under 
pressure.
The coolant sensor had let go 
and the liquid travelled up and 
down the inside of some of the 
wiring and even ended up in the 
ECU plug.

Fault solution
Despite recommending that the 
faulty sensors be replaced along 
with the wiring harness, the 
owner chose not to replace the 
harness.
The affected connector plugs 
were cleaned out.
A blade was used to put 
staggered cuts on every 
affected wire a few inches above 
the plugs. 
The two new sensors were 
fitted.

Recommended time
Labour time was 5 hours, taking 
into account research time, 
location of parts and actual time 
spent fixing the problem.

Customer complaint
Intermittently cutting out while driving.
On some occasions it would crank and not 
fire up, while on other occasions it would  
restart instantly.

Problem summary
The vehicle had already been to a 
mechanic and a new crank sensor had 
been fitted.

Diagnostic sequence
Codes.
P0340: Camshaft position sensor 
malfunction.

P0335: Crankshaft position sensor 
malfunction.
Both sensors were scoped and this 
confirmed that there was an issue with the 
camshaft position sensor at the time.

Fault description
Both sensors had to be replaced as the 
second code was also relevant to the 
vehicle running issues.
To access the area and replace the 
sensors the viscous fan, alternator, 
compressor and power steering pump 
must be removed so the bracket in front of 
the engine timing cover can come off.

Fault solution
New crank and cam sensors were fitted 
and after rechecking on the scope, the 
problem was solved.

Recommended time
Labour time was 6 hours, taking into 
account research time, location of parts 
and actual time spent fixing the problem.

1

2
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MAZMP99215
MAZDA MPV 
1999
6 Cylinders

MITPA08126
Mitsubishi Pajero 
2008  Turbo 
Diesel 4 cyl 
4M41 engine

‘s a fact
diagnostic solutions

‘s a fact
diagnostic solutions

Customer complaint
Noise was coming from the front of the 
engine.

Diagnostic sequence
The timing chain was the source of the 
noise.
This same noise was fixed previously by 
replacing the timing chain tensioner.

Fault description
This was a noisy timing chain. 

The owner then realised that they had 
received a letter from Mitsubishi Motors 
with this safety recall: 
010090-010092 (Feb 2015).
Mitsubishi had a recall on selected diesel 
engine Pajero vehicles built between 
10/10/2006 and 10/03/2014.
The problem was identified as 
inappropriate structure of the engine timing 
chain tensioner.
The lack of tension control on the timing 
chain generated an abnormal noise. 

If not dealt with the timing chain could 
break.

Fault solution
The timing chain tensioner solved the 
noise issues and the chain had not been 
damaged. A handy government website 
that lists recall notices is:
www.recalls.gov.au/content/index.
phtml/itemId/952473

Customer 
complaint
The vehicle had been 
intermittently not changing 
gears for some time.

Problem summary
The vehicle was in limp 
mode. 
The owner suspected a gear 
box issue but the repairer 
wanted to make sure.

Diagnostic 
sequence
There were no fault codes.
There were no gear selection 
boxes on the instrument 
cluster. 1  
The gear selector was moved 
a number of times and one 
box only came up. 2

Fault description
The battery and battery 
tray along with the air box 
were removed to access the 
inhibitor switch wiring.
The inhibitor switch was 
damaged because engine 
coolant had leaked all over it.

Fault solution
The coolant leak had to be 
fixed and the inhibitor switch 
replaced.
This is what occurs when 
coolant gets in. 3  

Recommended 
time
Labour time was 2 hours, 
taking into account research 
time, location of parts and 
actual time spent fixing the 
problem.

2

1

3
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Your 
diagnostic 

partner

The 
Automotive 
Technician

A network of automotive technicians sharing 
knowledge, information and experience.

TaT’s extensive online services are just a few clicks away. 
Login or join up at www.tat.net.au

reviews
equipment reviews

programs
diagnostic programs

Scan Data – Get access to a database 
of good scan tool and scope data that 
you can compare to the bad data you 
have retrieved from a problem vehicle.

TaT magazine – Get Australasia’s No.1 
automotive information and sharing 
magazine mailed to you six times a year, 
plus search back copies for past articles.

TaT reviews – Before buying a new 
scan tool or piece of equipment, check 
what your fellow TaT members have to 
say about it.

TaT’s a facts – Get access to thousands 
of diagnostic solutions and repair case 
studies. The database is searchable by 
vehicle problem and fault code.

TaT programs – Get exclusive access 
to diagnostic calculators and software 
programs that will help speed up your 
diagnostic efficiency.

TaTassist – Get technical assistance from 
the TaT Tech Team and fellow TaT members. 
Your technical assistance request will be 
shared with over 2000 members.

The Automotive 
Technician

New

New

New
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The standard in Auto Parts

• Steering & Suspension

• Radiators, Condensers

• Water Pumps, Coolant

• Power Steering

• Hydraulics

• Disc Pads & Shoes

• Disc Rotors & Drums

• Clutch Components

• Driveline

The Brand That
DELIVERS

www.protexparts.com.au
Reseller Enquiries: (03) 8369 1300

RANGE • QUALITY • TECHNOLOGY • INNOVATION
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Scan tools have been around for 
quite a long time, but there are 
still many technicians not using 

them for the information and power 
they can deliver.

The scan tool is the MRI machine for 
automotive technicians. It allows us to 
look deep inside a vehicle’s systems to 

see what is going 
on.

Scan tools are just one of the many 
important tools in the workshop. 
Most workshops are not using their scan 
tools to full potential and therefore are 
denying themselves the full picture while 
trying to diagnose problem vehicles.
Diagnostic trouble codes can certainly 
steer a technician to a particular part 
of the vehicle but the most valuable 

information retrieved from scan 
tools is the live data from the 

different control units 
on a vehicle. 

The challenge for 
today’s technician 

is what the data 
should be reading.

There is no way 
any technician could 

remember what each 
data PID should be.

Don’t try to remember specifications, 
just remember where to find the 
specifications.

Using scan tools on as many vehicles as 
possible, especially the vehicles with no 
problems, will reveal good live data and 
information. 

When bad information comes up, it will 
be easier to see.

Capturing and saving good live data 
from vehicles with no problems, means 
you will have something to compare the 
information to when a vehicle comes in 
with a problem.

Live data can be retrieved from most 
control units on late model cars with 
most good scan tools. 

Later model scan tools allow for files to 
be saved and printed, making the job of 
retrieving live data very easy and fast.

Starting a library of live data files, printed 
or stored electronically from different 
vehicles is one of the best investments 
you can make.

TaT Scan Data is one place where good 
scan data is stored for members to view, 
print or download to compare to another 
vehicle’s scan data.

TOP
TECH 
TIP

Don’t be 
afraid of new 
technologies

The standard in Auto Parts

• Steering & Suspension

• Radiators, Condensers

• Water Pumps, Coolant

• Power Steering

• Hydraulics

• Disc Pads & Shoes

• Disc Rotors & Drums

• Clutch Components

• Driveline

The Brand That
DELIVERS

www.protexparts.com.au
Reseller Enquiries: (03) 8369 1300

RANGE • QUALITY • TECHNOLOGY • INNOVATION

protex general 2017.indd   1 16/02/2017   1:29:00 PM

International Standard: DIN 53438

Ryco FireGuardian™ Air Filters are 
tested to and comply with international 
test standard DIN 53438, Class F1.

Impregnated Media

The media is impregnated with  

the media self-extinguishing.

 or dust holding 
capacity ratings.

emergency or operating vehicles in active 
™ 

protection for the vehicle and passengers.

Flame Retardant Air Filters 
from Ryco Filters

Available now from your local Ryco stockist  |   |  1800 804 541
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This vehicle was brought into the 
workshop with the check engine light 
on.

Fault codes were:
P2413 – Exhaust gas recirculation system 
performance
P0403 – Exhaust gas recirculation circuit 
malfunction

This clearly indicated an exhaust gas 
recirculation (EGR) system fault, but what 
caused the codes and how should the system 
be checked for faults?
One way was to check the freeze-frame data 
connected to the fault code. 

However, none was provided, so live data 
was inspected. Sure enough, the data 
showed that the system was not being 
commanded to activate and therefore no 
performance could be noted (pic 1).
Next step was to try to activate the EGR 
system but it would not activate. 
The schematics showed that the EGR valve 
was made up of a valve driven by a motor and 
a potentiometer position sensor providing a 
feedback circuit to the ECU. 

At this point the codes had 
not been cleared.
After completing a TATassist, it was 
suggested that the system would not provide 
EGR system operation while the P0403 code 
was still set, as this is an over-protection code 
to protect the ECU from over-current.
TaT member Brendan Sorensen was kind 
enough to check out a Triton he had in his 
workshop at the time. 

Sure enough the activation feature didn’t 
work and once he created an EGR fault, the 
system would not operate.
The team also suggested that a manual 
activation of the motor should be done. The 
motor assembly was removed and battery 
voltage was applied to the correct terminals 
and the motor moved in and out when 
reversed. The potentiometer was checked  
and correct readings were noted (pic 2).
The EGR valve was cleaned and the 
intake system examined. The codes were 
cleared and the EGR system was up and 
running again. Intake cleaner was used as a 
temporary measure to clean carbon deposits 
that had accumulated, to ensure the integrity 
of the system. It was also noted that unlike 
earlier vehicles, this system uses the EGR at 
idle (pic 3).
It is not unusual for these common rail diesels 
to have a large build-up of carbon. In this 
case it had caused the ECU to shut down 
communication with the EGR system due to 
high current caused by the motor jamming 
or slowing down, causing a fault code to be 
logged. 
The customer had been informed that the 
intake system needed to be totally cleaned 
and a regular maintenance program put in 
place to prevent this happening again. A leaky 
and warped exhaust manifold has since been 
repaired and a leaky turbo is booked in to be 
repaired. The assistance provided by the TaT 
team was invaluable in solving this case.
If you are interested in a video of this repair, 
here’s the link https://www.youtube.com/
watch?v=nlErGRhRFMA
Mark Rabone
TAFE Automotive Lecturer
MURRAY BRIDGE CAMPUS SA

Mitsubishi Triton

Triton EGR 
system faults

1

2
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TERRAIN TAMER suspension 

has been proudly designed, 

modified and manufactured 

by a team with decades of 

engineering experience. 

When tailoring a suspension 

kit to suit your needs, 
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that experience is built in.  

Talk fluent 4WD with us on 

1300 888 444 or visit us at 

terraintamer.com suspension

YOU’RE 
IN SAFE 
HANDS.
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Sensible; aloof; crazy; eccentric; fanatical; smart; friendly; 
helpful. 

This describes the people we deal with on a day-to-day basis. No 
wonder we go home exhausted and ready to kick the dog.
However, slide this cross-section of humanity into a 4WD and the 
mannerisms change dramatically (some would say for the worse).
I have mixed with 4WD owners over many years repairing their 
vehicles, listening to them talk excitedly about their trips and 
adventures, even eager to show photos of their disasters, bogged 
or broken-down. And I’ve helped them to outfit their new or near-
new vehicles with modifications and accessories, the cost of 
which often far exceeds the purchase price of the vehicle.
It takes all types. I have met hundreds of owners and with very 
few exceptions those I have dealt with are among the most 
helpful, reliable, fellow travellers on the road. It’s as if they are 
waiting for you to be bogged, so they can show off their latest 
recovery gear.  
A loosely grouped list of 4WD owners may look like this: 
Probably the largest 4WD owner group would be the family man. 
Great family people, salts of the earth, including the usually 
enthusiastic partner. They typically do campfires, exploring, gold 
panning, smooth roads and rough outback tracks. They have 
eager children, occasionally have to dig out their pride and joy 
and put up with mosquitoes and sandflies. Bring it on! When’s the 
next trip? Where to? Who with? What do they drive?
Too much to pack! Tents, roof top camper, off road trailer. Get 
the map out, where was that good camp site the Troopy driver 
told us about? Wasn’t he the bloke who told us about resealing a 
tubeless tyre with lighter fluid and a match? Much too dangerous 
to try, unless dying of thirst is the alternative. OK, back to earth. 
That takes care of about 35 per cent of the owners. 
Then there’s the group that takes the kids to school, does the 
shopping and looks cool.
These drivers may prefer the robust look and feel of a larger, 
possibly safer vehicle and may feel that a 4WD on sealed roads 
could last longer, or at least be cheaper to maintain in the long 
run. Some unkindly refer to these operators as ‘Toorak tractor’ 
owners (from the Melbourne classy suburb of Toorak, where 
these vehicles are in abundance). They make up roughly 15 per 
cent of owners.

The working 4WD
Probably the most important group of all are those that put their 
vehicles to work in extreme conditions – the mining and tunnelling 
sector and emergency vehicles including fire brigades, police, 
farmers, and explorers.
These operators are using 4WDs 
in remote areas and for work that 
may be over and above what the 
vehicle was designed for. 
I have been in tunnels where we 
were driving, at times, in concrete 
slurry, which was up to chassis 
height. 
The diesel pumps and lower 
engine parts needed to be soaked 
in acid to even see the attaching 
bolts, and at times the transfer 
cases would be corroded right 
through.

Continuing to work daily in this 
environment also means that they must 
not be out of action for any extended time, due to the extreme 
cost of interrupting an underground shift. Servicing this group 
presents challenges not normally experienced. The vehicles in 
this group, where it’s acceptable for an alternator to last only 
six months, have to be supplied with top quality parts otherwise 
you will certainly hear of it in no uncertain manner. This group is 
estimated at about 30 per cent of the market.  
Some 4WD enthusiastic owners, as a badge of honour, drive 
unwashed, mud covered, unrecognisable vehicles. They speak in 
a foreign language – 36s (tyre size), LS1s (engine swap), turbos 
and chips (not food), boost, lockers (probably to hang their muddy 
clothes in), rock hoppers (lower gears), snatch straps (it’s OK, it’s 
a special recovery thingy, to pull their mates out of a bog).
They do not usually compete (except in bragging about how deep 
the water was), but they have a lot of fun, like being bogged for 
three hours. Having to winch their mates up a hill with a smashed 
diff in the dark and rain and only breaking one CV joint! If that’s 
fun, there is no problem finding fun places and of course at 
Terrain Tamer we are quite comfortable with this activity as we 
sell the toughest CV joints on the market. There goes another 15 
per cent.   

Sounding like an aeroplane
A self-confessed abnormal group of maybe 5 per cent (if you 
asked them, it would be 50 per cent) have vehicles that resemble 
a moonscape rover. Fitted with one-metre-long shock absorbers, 
they sound like the aeroplane that they stole the engine from. 
Driven by mud-covered escapees, their main aim seems to be 
to run over their assistant, who foolishly has the winch rope 
around his waist (or his neck) as he slides up/down or sideways 
on a rock/mud hill trying to get to the next rock/mud hill, which of 
course is steeper again. This brutal punishment is called a winch 
challenge.
Hundreds of dollars change hands, but not in the direction 

common sense would dictate. 
And they pay to enter. I call it 
dirty entertainment.  
Tradies must get a look in here 
as they are also multipurpose 
users, mostly with double cab 
utes. They need 4WDs to go 

onto building sites, and they 
need maximum weight 
carrying and towing 
capacity and durable 
interiors.
Tradies’ utes are 

everywhere, five to six 
on any building site and they 
may also carry the badges of 

The anatomy of a four-
wheel driver by Allan Gray
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utility supply companies, water authorities and electrical suppliers 
(representing the biggest buying group for many years). They 
probably make up 15 per cent of owners. 
Generally speaking, I have experienced a great bunch of people 
keen to help in an emergency and support each other out on the 
track.
They may not know as much about their vehicles as they would 
like and consequently need work done to ensure that they can 
safely embark on their next adventure.
Working on a 4WD is easier, with more room to work and not 
as many yearly changes (same diff front and back for 40 years) 
and a ready supply of parts for popular units that are reasonably 
priced.
Due to the fact that many 4WDs are needed for everyday family 
use and may be part weekend/holiday family fun and part ego 
statement, most owners like to keep their vehicle in top 
condition.

They are not regarded as a luxury, but as a necessity and 
workshops would do well to consider work in this ever expanding 
field. Sure, this all adds up to more than 100 per cent, which is 
easily explained as an indication of the versatility of 4WDs.
They multi-task as workhorse, family transport and reliable 
wheels for adventurers and would-be pioneers. It’s encouraging 
to know that this adventurous group is alive and well and needs to 
be catered for by workshops.
Interested workshop owners would do well to visit the next 4WD 
show in their area if they need convincing of the potential of this 
market.
But watch out – it’s infectious and so far there is no known cure!
Allan Gray is the public face of Melbourne’s Terrain Tamer. 
He writes about 4WD maintenance and repair and has 
produced many 4WD training videos. 

www.terraintamer.com

PROFESSIONAL SCAN TOOLS
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Windows 8” touch screen tablet
 § Bluetooth vehicle connectivity
 § Waterproof (IP67)
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Delivering comprehensive vehicle coverage, extended 
functionality, regular updates.  Backed by a global R&D 
team, with extensive industry expertise
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vans, 4WDs, and light commercial

 § Full engine scan functionality
 § Advanced functionality including actuation, bidirectional programming, 
injector coding

 § Free 18 month updates.  Updates released regularly from factory
 § Optional 4 channel oscilloscope (Part No: OS100)
 § Windows 10 based, so it can also run standard software / other 
workshop programs

 § Onboard WIFI
 § One click updates
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Throttle body alignment
Battery reconfiguration

EPB
Steering angle sensor
ABS / Airbag
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ADAPTOR KIT
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 § Inbuilt wifi
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Call 133-227
repcotrade.com.au

* 
P

ri
c

e
 in

cl
d

u
e

s 
G

S
T

E
n

d
e

av
o

u
r 

To
o

ls
 -

 E
 &

 O
E

12
VOLT

Order the GT80PLUS-AU or GT80MINI-AU during the AAA Expo 
period to receive a FREE ET6785 Jump Starter valued at $199!

800A
PEAK CCA

#

#Offer valid until 
13/4/2017

EXCLUSIVE Show Special



The Automotive Technician 42

With ever-increasing power 
demands on the car’s 
electrical system and battery, 

Optima batteries deliver significant 
improvement over conventional flooded 
lead-acid batteries in cranking power, 
reserve capacity, charge acceptance 
and longevity.
At the heart of the Optima battery is a 
series of individual cylindrical cells, each 
comprising two pure lead plates which use 
multiple smaller, flat plates submerged in 
diluted sulphuric acid or electrolyte (pic 1).
Optima batteries use thick, fibrous glass 
mat separators which absorb all 
electrolyte compressed 
between the plates. 
These are spirally 
wound and tightly 
packed within the cell.
Pressurising each 
cell greatly improves 
conductivity and overall 
battery efficiency, 
resulting in higher 

sustained power delivery when required 
and faster charge acceptance for rapid 
power restoration in depleted batteries. 
The sealed and pressurised cells are also 
vibration and explosion resistant and won’t 
leak. Each battery is airtight, completely 
sealed, and there is no risk of acid spillage 
or contamination.
The RedTop battery (pic 2) is designed 
for the strongest power delivery for a fast, 
reliable start-up.

Ideally suited to automotive and light 
truck engine starting, the RedTop is 
15 times more vibration resistant and 
can last up to three times longer than 
traditional lead-acid batteries.
The YellowTop (pic 3) starting and 

deep cycle battery can withstand 
repeated deep power drains and quickly 

bounce back to full energy capacity. 
It is designed for users who require extra 
power for demanding performance add-
ons such as car stereo, 4X4 off-road, 
caravans, camping power, motorsports 
and other automotive applications with 
high electrical demands. 
Faster recharge, more deep-cycles, 
superior vibration tolerance and higher 
specific power output, the YellowTop has 
up to five times greater cycle life and 
fifteen times greater vibration resistance.
The BlueTop battery (pic 4) caters to 
marine applications including large-
capacity petrol and diesel engine starting, 

on-board electronics and 
accessories including 
stereo systems. 
It is also ideally suited 

to recreational vehicle 
applications.
1300 769 282
www.rjbatt.com.au

Optima – a 
battery with 
extra power 1

2 3 4

Distributors wanted for this ground breaking product…

Wave goodbye to Dermatitis
Thousands already have…

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
Call for a 

FREE sample!Turner Enterprises
1800 819 033

email: sales@turnerenterprises.com.au   visit: www.turnerenterprises.com.au
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With more electrical accessories 
and devices needing power, 
having an extra battery isn’t 

enough. The right battery charging 
solution is needed as well.
An auxiliary battery relies on the alternator 
charging it while driving.  A 
growing number of vehicles 
have alternator systems that 
are ‘smart’ or ECU controlled 
and these are programmed 
to charge only the original 
battery. When a second 
battery is added, the system 
may not charge it correctly.  
The alternator is the vehicle’s 
power supply, used to 
recharge the start battery and 
provide power to the vehicle’s 
electrical accessories while 
running. 
Alternators that are part of the 
vehicle CAN Bus give vehicle 
manufacturers the ability 
to continuously adjust the 
output voltage while driving to 
suit the operating conditions 
at the time. Electrical load 
and engine load are the 
main determining factors of 
the voltage level to which 
the alternator output will be 
regulated. 
Current sensing in the 
vehicle’s electrical system 
means that all additional 
electrical accessories 
must be grounded to 
the vehicle chassis or 
body, not to the main battery 
negative terminal, in order to 
be taken into account by the 
ECU.
This type of alternator is therefore not 
capable of fully charging auxiliary batteries 
without the use of a smart in-vehicle 
charger such as a REDARC BCDC that 
provides a battery specific multi-stage 
charging profile to ensure the auxiliary 
battery will be charged to 100 per cent 
while protecting the start battery from over-
discharging.
The BCDC range uses voltage sensing of 
the main battery to determine when to turn 
on and off, or charge and isolate. 
With the BCDC1225D, the blue wire is used 
to select between the standard turn-on 
trigger settings and the low voltage turn-on 
trigger settings (suitable for both smart and 
fixed voltage alternators). 
For standard trigger settings the blue wire 
is left disconnected. This will trigger settings 
to 13.2V turn-on and 12.7V turn-off in a 12V 
installation. 
In the low voltage trigger setting, the blue 
wire is connected to the vehicle ignition and 
this will trigger settings to 12.0V turn-on and 
11.9V turn-off for a 12.0V installation.

Fixed voltage
Always 14.0V or more from the alternator 
during driving.

Generally most pre-2000 vehicles 
have fixed voltage alternators that will 
provide a sufficient state of charge to 
an auxiliary battery, depending on the 
battery chemistry type and the fixed 
voltage level of the alternator. For these 
vehicles, a smart battery isolator can be 
used successfully for dual or multi-auxiliary 
battery systems.

An advantage of using the BCDC in these 
vehicles is that when there is a long cable 
run from the main battery to the auxiliary 
battery, the BCDC will overcome voltage 
drop and provide a boosted voltage.

Temperature compensating
Always 13.2V or more from the alternator 
during driving.

Some post-2000 vehicles have 
temperature compensating alternators 
used mainly in vehicles fitted with common 
rail diesel engines.
The temperature compensating alternator 
will charge at approximately 14V when the 

engine is cold, and decrease 
to as low as 13.2V when the 
engine reaches operating 
temperature.
For this reason, the alternator 
may only charge a dual or 
multi-auxiliary battery system 
to 60 per cent or 70 per 
cent state of charge at best, 
depending on the battery 
chemistry type used. A BCDC 
is recommended to achieve 
100 per cent state of charge.

Variable voltage 
alternator
12.7V or less from the 
alternator at any time during 
driving. 
Some vehicles released in 
late 2010 onwards with 
common rail diesel and 
petrol engines have variable 

voltage alternators that 
are on the vehicle CAN 

Bus. These alternators 
vary output based on 

driving conditions at the 
time. The range of voltage 
can be between 12.3V and 
15V.For this reason, the 
alternator may not charge a 
dual or multi-auxiliary battery 
bank sometimes, and may 
apply too high a voltage 
for the auxiliary battery 

chemistry type at other times. A BCDC is 
recommended to achieve 100 per cent 
state of charge. Typically vehicles released 
from late 2011 onwards with common rail 
diesel motors are fitted with ECU-controlled 
variable voltage alternators.  
The best way to determine an alternator’s 
characteristics is to go for a drive with 
a voltmeter on the main battery. Put the 
vehicle through varied driving conditions 
and record the minimum voltage found. 
Driving condition variations should 
include:

 engine temperature, cold and 
operating temperature

 vary engine load
 vary electrical load.

When installing a secondary battery into 
a vehicle, it is important to ensure that 
the correct charger is selected for the 
vehicle, application, and battery charging 
requirements. 
REDARC Technical help: 08 8322 4848
or email: power@redarc.com.au

Getting the right 
charge for dual 

batteries

Types of 
alternator
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Flame retardant air filters for emergency vehicles

A flame retardant air filter has been released by Ryco 
Filters to help protect emergency vehicles in extreme 
bushfire conditions.

Aptly named FireGuardian, the filters won’t ignite if hot embers or 
sparks are sucked through the air intake.
There are more than 2.7 million vehicles currently registered in 
fire prone areas and that includes vehicles like Toyota Hilux and 
Landcruiser, Isuzu D-Max and Nissan Navara.  

The FireGuardian filter is manufactured using a combination of 
fibres and materials in a multi-layered structure. 
The first surface layer of synthetic cellulose fibres seizes coarse 
dust and extends the life of the filter. 
The middle transition layer uses smaller fibres to trap mid-size 
particles and the last layer of man-made fibres traps the finest of 
particles.
What provides FireGuardian with its flame resistance properties 
is the application of a non-toxic, fire retardant resin that is applied 
during the wet lamination process, creating a flame retardant 
stable three-layer media.
The result is an environmentally friendly filter, unlike other flame 
retardant media that might be made with toxic halogens that give 
off dangerous and corrosive gases when burnt.
The Ryco filters comply with international test standard DIN 
53438, Class F1 and carry a 99.7 per cent efficiency rating that 
doesn’t compromise flow rate while maintaining superior dust 

holding capacity 
ratings.

www.rycofilters.com.au

A surface layer of synthetic 
cellulose fibres seize coarse dust 
and extend the life of the filter.

Ryco FireGuardian Media

A middle layer of man-made fibre 
creates the higher efficiency 
property of the media by trapping 
the finest of particles.

Non-toxic fire retardant resin is 
applied during wet lamination 
process creating a stable three 
layer media.
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EXEDY blue and silver box. With advanced dampening mechanisms, 

premium quality friction facings, and high quality cover assemblies,  

EXEDY clutch  kits guarantee correct fit and function every time.
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The customer 
complained the 
aircon was not 

working.
Another workshop had 
said the compressor was 
faulty.
There were zero volts at 
the compressor clutch 
wire. 
The a/c worked well when 
12 volts were applied to 
the compressor clutch.
With the help of a wiring 
diagram from Autodata, 
the a/c relay was located 
in the engine bay fuse 

box but no relay was 
identified as the a/c relay.
Checking with both Toyota 
and Autodata, the relay 
was eventually found, 
labelled MG-CLT which 
stands for magnetic clutch.
The relay was faulty so it 
was replaced with a new 
Toyota unit.
This job took just under 
three hours, including 
testing and seeking 
information.
Tahn Eather
Gunning Service Centre
GUNNING NSW

2013 Toyota Landcruiser VDJ200

The elusive 
relay shut 
down the 
aircon

This vehicle, a diesel, 
was idling poorly 
and was hard to 

start. It cranked well, but 
just wouldn’t fire.
The glow plugs function 
tested OK, and there were 
no codes in the electronic 
systems.
The fuel was not 
contaminated and the 
voltage supply to the 
pump was OK.
A fuel pressure tester 
connected to the rail 
sensor indicated that 
fuel pressure was 
low. Containers were 

connected to the 
injector return lines and 
the engine cranked over. 
Cylinders 1 and 2 had 
large return flows while 
cylinders 3 and 4 had 
small flows.
The excessive return flows 
in cylinders 1 and 2 were 
causing the lack of rail 
pressure.
It took six hours to 
diagnose and connect two 
new injectors and the fault 
was fixed.
Rodney Smith
Mawson Motors
GEELONG VIC

2007 Great Wall V240

Low rail 
pressure 
sent this Wall 
to the wall
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We got stuck 
recently while 
performing a small 

fuel quantity relearning on 
this Mazda common rail 
diesel vehicle.

On the road test it was idling 
with all loads removed and 
then we initiated injector 
relearning on the G-Scan 2.

It appeared to meet all 
criteria including air and 
coolant temperature, but the 
procedure was aborted after 
about a minute.

A fault code was present and 
a service warning light had 
come on. 

This fault would not clear 
with the scan tool or by 
battery disconnection.

Mount Equipment put us on 
the right track. 

They suggested another 
road test to get the vehicle 
hot with extensive and fairly 
harsh driving.

Once the engine was nice 
and hot we performed the 
injector learning. 

It worked and it took about 
five minutes.

The moral of the story is 
that the vehicle needed 
to be at normal operating 
temperature, including the 
automatic transmission. 

Jeff Neve
Dutchy Automotive P/L
WALLACIA NSW

2014 Mazda CX7

Fuel relearn 
needs a hot 
engine

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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Mechanics are enduring days and 
sometimes months of stress 
trying to get a diesel to run 

correctly soon after replacing injectors 
in a common rail diesel. The initial 
repair may not have had anything to 
do with the injectors at all, but if you’re 
going to work on diesel vehicles, you 
really need to make sure you know 
what you’re dealing with before you 
begin. 
If you’ve just removed and refitted an 
injector in a common rail diesel and it 
displays any of these symptoms – difficult 
to start, runs rough, blows smoke, no 
smoke or poor vehicle performance –  the 
following checklist will help with your 
diagnostics and may prevent the problem 
re-occurring. 
The diesel combustion engine is not 
new technology and over the years it 
has developed from a mechanical to an 
electronic operating system which works 
on input and output signals using sensors 
similar to those of the EFI petrol engine.
In my diagnostic training I explain how the 
personal senses of sound, smell, sight, 
feel and taste can assist in the diagnostic 
process.
A common rail diesel, although electronic, 
will still run without the complex electronics 
as long as it has sufficient flow of the key 
items of air and fuel into the confined 
space of the cylinder. If these are not 
delivered at the correct quantity and 
correct time, problems begin to arise and 
can lead to major faults or eventually major 
failures. Faults can be diagnosed by using 
your personal senses rather than a scan 
tool. Of all the senses, sight is probably 
the most telling – no smoke means no fuel 
but if there is smoke and the vehicle is not 
running correctly, the colour of the smoke 
can guide you to a successful diagnosis.
Regardless of the reason the injectors 
are being removed, these removal 
instructions are vital:

Cleaning the injector 
If you want to clean the nozzle to ensure a 
clean surface for the new injector washer 
do not buff or wire brush the injector 
nozzle, inlet or return fittings. The holes of 
the injector nozzle are very fine (approx 
0.002 to 0.004mm) and buffing or brushing 
will cause partial or complete blockage of 
the holes, causing incorrect injection or 
incomplete combustion. The holes are not 
visible to the human eye.
Sight
Smoke and its colour are some of the 
symptoms of buffing the nozzles. 

Often, if there is little or 
no smoke it is because 
buffing the holes can 
completely block them so 
that no fuel is injected. 
White smoke is a sign of 
incomplete combustion, 
or unburnt fuel. 

The combustion 
temperatures are 
lower than required 
because the spray 
is not completely 
covering the 
combustion 
zone.

Smell and taste
White smoke has quite a pungent smell 
and if inhaled can also be tasted and may 
make your eyes water.
Feel
In a diesel, less fuel results in lower 
engine temperatures. Using an infrared 
heat gun on the exhaust manifold can help 
determine which cylinder may be causing 
a problem.
Sound
If less fuel is being injected there will often 
be less injection noise or rattle. If the 
injector holes are partially blocked causing 
a poor injector spray pattern and therefore 
incomplete combustion, a harsh rattle can 
be heard at the same time as white or 
black smoke appears.
Cleaning
To ensure the seat area around the 
nozzle cap nut is clean, submerge it in 
an ultrasonic cleaner and dust the cap 
immediately. To clean the injector seat 

inside the cylinder head, it is important 
to ensure the actual seat is clean and 
free of any carbon that may cause 
a poor seal between the injector 

and the seat. The injector washer 
itself is a heat shield to prevent 
overheating of the injector nozzle 
and is also a compression seal. If 
this seal continues to leak a major 
failure will occur in a short period 
of time. For internally mounted 
injectors this can spread carbon 
throughout the engine, blocking oil 
galleries in the engine including the 
turbo and creating other diagnostic 
challenges.
Injector washers removal

The injector washer thickness 
is vital and predetermined 
by the manufacturer 
specifically for the 

engine. 

How to smoke 
out diesel 

symptoms 
by Clinton Brett

  Thoroughly clean the area being worked on with brake clean 
and compressed air.

 Pre-soak around the injectors (preferably the night before) 
using an easy removal chemical.

  As soon as any pipes are exposed, dust cap them 
immediately.

  If removal involves fitting a slide hammer where the solenoid 
has to be removed, be aware that the injector may not operate 
correctly again after this and may require replacement.

  When applying a removal tool, ensure the tool is placed onto 
the injector directly over the top, providing full coverage of the 
injector to avoid load on one side.

  Avoid side load/pressure. For example, do not pry the injector 
to one side. This type of load will bend or distort the body and 
cause operating problems with the injector.

  As soon as each injector is removed, cap the actual nozzle 
if you intend to use it again to avoid damage to the nozzle if 
accidentally dropped and to prevent fine dust particles entering 
the internals of the injector.

  At the same time make sure the injector seat washer comes 
out with the injector. If it doesn’t, make sure the old washer is 
removed from each hole.

  Put the injectors aside in a tray. It is not necessary to rest them 
in any particular way.
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If one injector washer is left in, or all of 
them are left in and new washers are 
added on top, the result can be disastrous 
to the point that the vehicle will not restart.
Sight
There are several examples to show how 
sight will help with the diagnosis. It can be 
difficult to see the seats internally in the 
cylinder head. Use an inspection camera if 
you are not sure. 
Often, a problem can arise when the 
cylinder head returns from the engine 
builder after a clean and skim. You would 
hope the engine builder cleaned the head 
correctly, but it is still up to you to visually 
check before re-installing the head.
If an injector washer is left in the seat 
and the new washers added on top, the 

vehicle will have difficulty starting. If a 
new washer is inserted on top of an old 
one, the injector is moved further away 
from its correct combustion zone. This is 
what I refer to as retarded timing. This will 
produce lots of a mix of white and black 
smoke. At least you know the engine is 
getting fuel. This smoke means that it is 
just not firing correctly and the result will 
be a non-starting engine or one that does 
start after several cranking attempts and 
then continues to run poorly.
In a four cylinder vehicle, if only one 
out of four washers is left in and 
the injectors are fitted with new 
washers, a rough running and 
smokey engine will be among the 
symptoms and the engine will be 
difficult to start. 
A great way to diagnose this is to 
look at the height of the injectors. 
If an injector is sitting prouder than 
others, there can only be one 
problem – the old washer is still 
present.
White smoke can be one of 
the most harmful of symptoms 
and an early sign of diesel 
engine failure. Because of the 
reduced temperatures during 
combustion within the cylinder, 
the fuel does not burn efficiently 
and remains in the cylinder as unburnt 
fuel. 

This can lead to cold corrosion of the 
injector nozzle and other components. 
Rough pitting and a crater-like appearance 
is a sign of cold corrosion.
Sound
If an old injector washer is left in, the 
engine will run rough and will be noisier 
than usual.
Be aware that washers come in different 
thicknesses, diameters and materials. 
When replacing the injector washers 
check that you have the correct size. 
It is necessary to always replace the 

injector bolts. They are torque-to-yield 
bolts which can be used only once. 
Make sure you have the correct torque 
settings for the bolt. Never reuse injector 
washers, return washers or bolts.
What if the vehicle won’t start, and there 
is no smoke? No smoke means there is 
no fuel entering the cylinder. This may 
be a result of contamination within the 
injector which has caused an internal 

pressure loss within the diesel 
system. There are several ways the 
common rail system can be tested 
on the vehicle, but is best explained 
visually. 
It is one of the many features of 

my common rail diesel diagnostic 
training events.

For training event details, go to 
https://dieseldoat.com

FOR smOOtHeR, 
quieteR & 
cleaneR bRaking.

 Wheels
stay cleaner
      for longer.

“ “

Bendix Brake Advice Centre 1800 819 666
Choose your perfect braking solution online at www.bendix.com.au
Bendix is a trademark of Honeywell International Inc. 

Put your foot down with confidence™

Bendix General CT delivers superior stopping power that’s whisper 
quiet with less dust.
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by Jeff 
Smith

by Rod Maher and Jeff Smit

WORX hand 
cleaner 

New Rellim manuals

We all have our favourite hand 
cleaner, and we won’t all agree 
which is best. 

When the WORX hand cleaner arrived for 
our review, I was shocked to see it supplied 
in a powder form and it was green. I must 
admit I was skeptical.
Everyone in the workshop used it and the 
more we used it, the more we liked it.
We have found the WORX powerful enough 
to remove the toughest stains from our 
hands, but gentle enough to use 10 or more 
times a day without drying or cracking our 
skin. 
In fact, our hands seem to be much softer, 
with far less dryness that occurs after using 
some of the harsher hand cleaners.
Surprisingly, WORX is made entirely 
of natural, organic ingredients that are 
biodegradable and non toxic to humans and 
wildlife. It works amazingly well on very dirty 
hands, coping easily with industrial and grit 
and grime.

It can be safely transported, stored and 
waste-treated. There are no solvents, 
phosphates, chemicals, alkali, or other toxic 
substances in WORX. We’ve used it to 
successfully remove grease, paint and other 
stubborn stains. 
We also found that it eliminated diesel 
and gear oil odours as well as completely 
removing their stains.
Due to the small amount needed to 
completely clean our hands, the stock levels 
required and the space to store are minimal.
For technicians with allergies or sensitivies to 
chemical based cleaners, WORX may be the 
answer, without sacrificing performance.
The only criticism we had was that the 
dispenser did not deliver an equal amount of 
cleaner each time.
Don’t take our word for it. Google WORX 
to see some rather amazing feedback from 
around the world.
Enquiries: Joe Turner, Turner Enterprises 
Ph: 02 9905 0574

The 2017 Rellim Code Book 
appears to be substantially 
thinner than previous editions but 

it has managed to increase the fault 
code count to more than 31,000 codes 
through smart re-arrangement of its 
columns.
The sub code and fault code columns have 
been merged, which makes good sense 
and improves usability. 
Some clever redesigning of all the column 
widths has resulted in a much cleaner and 
easier to view table of codes, descriptions, 
parameters and causes.
The Rellim Code Book displays the fault 
code and sub codes where applicable as 
well as the code description, code setting 
criteria and possible causes that may set 
that fault code.
Not only does the code book cover most 
P codes, both generic and manufacturer 
specific, but it also has a comprehensive 
list of B, C and U codes as well as VAG 
and BMW code references. This book just 
keeps getting better.
Rellim Timing Belts & Chains
The 3rd edition of the Rellim Timing Belts 
& Chains book covers many of the more 
common Asian, European and domestic 

models on our roads from the mid 1980s 
to 2015, with the exception of Chinese 
makes.  

This book contains a well laid out vehicle 
index in the first few pages with detailed 
vehicle and engine descriptions to make 
it quick and easy to get the page number 
you need.

Each vehicle page consists of a well 
presented illustration of the timing layout 
with clear labelling of timing components 
and all timing marks. 

Each page also contains a stepped 
instructional guide explaining both the 
removal and installation procedures as 
well as any special instructions such as 
replacement intervals, special tooling 
requirements, bolt tensions and engine 
interference fit information. 

Rellim Wiring Diagrams
Volume 10 of Rellim Wiring Diagrams 
contains detailed diagrams for the Holden 
VF (from 2013), Mitsubishi Pajero NS, 
NT and NW (2006 to 2013) and Toyota 
Corolla ZRE152 (2007 to 2013) as well 
as the LandCruiser 200 series from 2012 
with both the 4.5 and the 4.7 covered. Also 
included is the LandCruiser 70 Series with 
the 4.5 litre V8.
As always, the wiring diagrams are 
very well laid out and detailed. The 
large print size makes reading easy, but 
blowing them up to a bigger size allows 
them to be placed on a whiteboard for 
colouring in circuits. This 10th volume is 
a great accompaniment to the previous 
nine volumes. For anyone getting into 
diagnostics, this book is a must have.
www.haynes.com.au/rellim-trade-
manuals



The Automotive Technician 51

Global Range. Local Team. 
Complete repair solutions.
With our trusted brands LuK, INA, FAG and Ruville, Schaeffler in the Automotive 
Aftermarket offers a wide range of spare parts and repair solutions for transmission, 
engine and chassis for local and global car makes. Visit us at our stand at the AAAE 
and get hands-on experience of our products with Virtual Reality and presentations 
from our Schaeffler REPXPERT trainers. 

Further information:
www.schaeffler-aftermarket.com.au

DISCOVER
SCHAEFFLER
 

Australian Auto
Aftermarket Expo
6th - 8th April
Stand M10
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The last three months of 2016 are the busiest in the 
whole year. It’s when lots of industry meetings are 
held, leading up to a big week when Las Vegas is taken 

over by two of the biggest expos in the game, the Specialty 
Equipment Market Association (SEMA) and the Automotive 
Aftermarket Products Expo (AAPEX).
Which brings me to a pet subject of mine, called 
‘Spark’. Over the last two years I have been involved 
in Spark, the brainchild of Barry Cohan and his son 
Brian.
Brian is one of those blokes who really gives a 
‘rats’ about the aftermarket industry. He is the 
president of Multi-Parts Supply in Florida and 
serves on various industry boards, but his latest 
venture is something special.
The idea of Spark is not just to get kids 
interested in working on cars, 
but to find and nurture some 
top talent to get involved in the 
automotive aftermarket.
Let’s face it, we don’t need just 
mechanics but accountants, lawyers, engineers, logistics 
people, computer programmers – pretty much everything 
you can think of, and they need to be smart, be able to think 
outside the box and do it better and faster than the other guy.

The students are handpicked to join the Spark program and to 
attend the madness that is SEMA and AAPEX and to be on the 
floor with exhibiting companies. 

They come from all walks of life and have differing career 
goals. Some want to be in sales, some repair, 

others in accounting. 

They are then paired up with different 
people within the industry to shadow 

and, over three days, spend half a day 
with different companies.

They participate in meetings and 
get involved in conversations. It 
gives the students a wide variety 
of experiences that they wouldn’t 
normally get in any traditional 

learning environment.

It’s a great program that really 
gets the students involved and 
interested and a fantastic idea for 

getting the next generation excited 
about the automotive aftermarket.

People like Barry and Brian are sticking their neck and their 
money out to make it happen. Like I said, they really do give a 
rats!

by Julian Hentze

People who really 
do give a ‘rats’

Letter from 
America

by Rod 
Maher Knipex 

pliers
After test driving four of the 

Knipex pliers (pic 1) over the past 
couple of months I have been 

converted.
I will never purchase any other brand of 
pliers again. The quality and durability of 
these pliers is simply remarkable.
I have tried my hardest to hurt these 
pliers and they have taken every bit of 
punishment I have handed out and frankly 
they still look as good as the day they 
arrived.

The 
handles 
on all four 
pliers feel soft in the 
hand but easy to hold 
with a good non-slip 
feeling.
The spring hose clamp 
pliers have worked 
tremendously on all styles of 
spring hose clamps, always 
giving good purchase on the 
clamp and making it easier than 
ever to remove clamps in awkward 
positions (pic 2).
Although the curved-tip pliers look pretty 
peculiar at first, they have become one of 
my favourite tools for removing electrical 
connectors. They work a treat when I 
want to squeeze and pull apart electrical 
connections (pic 3). 
The gripper pliers would have to be one 
of the strangest looking but best designed 
pliers I have seen in a long while. 
When you first look at these pliers you 

have 
visions 

of a mechanic 
heating up and 

bending a set of needle nose 
pliers to suit a specific purpose. 

These pliers are brilliant for grabbing and 
twisting off any hoses that have stubbornly 
fused themselves onto a pipe.
Give these pliers a go. I’m sure you won’t 
look back.
www.tridon.com.au/products/Knipex

2 3

1
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NTK Oxygen Sensors effectively and efficiently monitor the concentration of residual oxygen within  
the exhaust gases produced by an engine; to ensure the vehicle is running at optimal fuel efficiency.

All NTK aftermarket oxygen sensors are designed to match or exceed original equipment specifications 
and have a factory fitted connector to ensure a direct fitment is guaranteed every time.

Next time you need to replace an oxygen sensor, choose NTK, the world’s largest manufacturer  
of oxygen sensors.

To find out more about NTK Oxygen Sensors visit ngk.com.au
  NGK Spark Plugs Australia

WORLD’S LARGEST
OXYGEN SENSOR MANUFACTURER

NGK002391_NTK_TatMagAd_Mar17_297x210mm_FINAL.indd   1 18/1/17   10:28 am
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2006 Ford Focus

You want additive 
proof – here it isA 2006 Ford Focus had 

performance issues 
and I was having 

trouble with certain data and 
readings from my diagnostic 
equipment.
I pulled in an identical Ford 
Focus to compare diagnostic 
readings (pic 1). 
The car on the right was the one with 
performance issues.
The two vehicles had been maintained 
differently. The vehicle with the performance 
issues had been well maintained and 
treated with Envirotek engine oil flush and 
fuel additives. The other Focus had an 
unknown service history. 
An inspection revealed a big difference 
between the vehicle that had been treated 
with additives, and the second vehicle with 
no history.
I’ve captured the images of the two cars, 
providing positive proof that additives can 
make a difference. 
The crankcase covers sitting next to each  
other reveal the big difference in engine 
condition (pic 2). 
In close-up, the crankcase cover of the non-treated vehicle 
(pic 3) clearly shows the extent of contamination, compared 
with the crankcase cover of the treated vehicle (pic 4).
In the non-treated vehicle, this was the scene behind the 
positive crankcase ventilation cover (pic 5), compared with the 
treated vehicle (pic 6).

These are real examples to 
show the benefits of using additives, especially from brand new. 
You have to ask yourself, why would you wait for the engine to 
sludge up before you use these treatments?
Peter Eacott
Northside Automotive Service Australia
EVERTON HILLS QLD

1

2

3
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Product Briefs
The Automotive Technician

For 40 years Roadsafe has proudly supplied  
Australia’s most comprehensive range of 
steering and suspension components.

Dealing with Roadsafe represents 
genuine savings, while still having  
access to experienced staff and high 
quality products.

Roadsafe have the 
knowledge, resources and 
experience to ensure that 
you get the application that 
suits your requirements. 
First-Time!
Roadsafe steering and 
suspension components 
– high quality products at 
competitive prices.

For more information 
contact: Roadsafe  
1300 651 551 visit:  
www.roadsafe.com.au/why-buy-from-roadsafe/

™

• OEM Turbos and Intercoolers

• Air Intake & Piping Kits

• Actuators/Stepper Motors

• Blow Off Valves

• Diesel Boost Controllers

• Diesel Oil Catch Cans

• Diesel Particulate Filters (DPF)

• Intercooler Kits

• Oil Feed Lines

• Torqit Pedal-Torq

• Turbocharger Cleaner

1300 TURBOS

www.gcg.com.au

ACVPS
02 9638 0022
email: customerserviceacvps@gmail.com

Australian 
C.V. Joints 
and Power 
Steering  
Specialists

Bringing 

YOU a 

FIVE STAR 

Service

While driving north 
to Queensland 
the owner saw 

the check engine light on. 
There was no change in the 
vehicle’s performance, but 
concern that they might not 
make it home.
This code appeared: P2455 – 
Particulate filter sensor (DPF) 
voltage short to voltage. In 
live data, the DPF pressure 
sensor voltage was selected 
and the DPF pressure was 
calculated during KOEO. 
I examined during KOEO 
so that any exhaust back 
pressure would not affect the 
results of the test. 
The DPF pressure sensor 
signal voltage fluctuated 
over one volt during KOEO. 
Wiggle, tap and temperature 
tests had no impact on 
the results and the voltage 
continued to fluctuate. 

There 
was no loss of supply 
to the sensor from power 
or ground. Clearly the DPF 
pressure sensor was at fault. 
There was solid power and 
ground supply to the sensor 
and yet with no pressure to 
the sensor the signal voltage 
was fluctuating dramatically 
over a one volt range.
A new DPF pressure sensor 
was installed. Using the 
scan tool, the new pressure 
sensor install procedure was 
followed in special functions. 
Repeating the test in live 
data revealed a nice solid 
signal voltage and calculated 
pressure value.
With research, diagnostic 
time and repair process the 
job took 2.5 hours.
Rod Maher
Marina Motors
GRAFTON NSW

2014 Fiat Ducato

DPF sensor fault triggered 
the warning light

The ABS/traction 
control warning 
light came on the 

dash while driving.
It was not possible for a 
scan tool to communicate 
with the ABS/traction 
control module.
 All the other modules were 
scanned and they seemed 
OK.
The CAN Bus was OK and 
the power and earth to the 
ABS module were checked.
The correct wiring diagram 
was purchased from the 
Motorcraft Service web 
site and the problem was 
found.

One 
power supply to the 
module was missing.
At the fuse box, the 
fuse was missing, so 
it was replaced and 
communication returned. 
The codes cleared and the 
problem was solved.
The moral to this story is 
to always check that the 
wiring diagram matches the 
car.  It was suspected that 
the owner took the fuse out 
to replace a blown cigarette 
lighter fuse.
Peter Hinds
Reliable Auto Mobile 
Mechanics
GREENBANK QLD

2012 Ford Fiesta

The 
missing 
fuse
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The improper use of sealants can contribute to 
premature failures of the water pump as shown in 
these examples.

The rights and wrongs 
of water pump seals

Both pumps were supplied with a cellulose/rubber binder 
gasket. These gaskets do not require any sealants. However, 
if the mating surface is damaged, a small skim coat of sealant 
is allowable. 

Both of these pumps were supplied with a rubber O-ring style 
gasket. These gaskets do not require the use of sealants.

Sealant misuse is obvious in this case. Sealant material was found within the cartridge seal leading to premature leakage of the 
water pump. The customer had returned the pump, claiming a manufacturer defect. 

Both of these pumps were supplied with a metal gasket with 
an inbuilt rubber seal. This type of gasket does not require 
sealant. It is clear that overuse and misuse of sealants has 
occurred in this case. Installation practices like this will lead 
to premature water pump failures and premature failures lead 
to customer concerns about product reliability and quality 
when, in reality, the failure is a result of poor installation and 
improper use of sealants.

Here are examples of dynamic and static seal contamination 
and filming caused by overuse of sealants. 
When sealant particulates or residue get trapped between 
the dynamic and static seal faces, a separation of the two 
surfaces occurs, leading to a seal leak.

The water pumps manufactured by Gates use unitised bearings 
and seals for longer service life and have precision-ground 
surfaces for proper fit and sealing.
All components, such as the seals and bearings, are 100 per cent 
leak tested. The finished product is also 100 per cent leak tested 
for both the casting and the assembled water pump, ensuring 
that it will perform exactly as it should. 
Their products are backed by a two-year or 40,000km warranty 
period.
www.GatesAustralia.com.au
southpacsales@gates.com
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www.gabrielshocks.com.au

Australian Agents: BRANDLINES Pty. Ltd. FREE CALL: 1800 645 609

“HAVE YOU CHECKED  
YOUR SHOCKS LATELY?”

STEERING WHEEL
VIBRATES

NOSE DIVING
WHEN BRAKING

CAR VEERS
IN SIDE WINDS

EXCESSIVE LEAN
OR SWAY ON TURNS

Your customers already know the dangers of driving on bald  
tyres or using brakes that are past their prime. But do they know  
the risk they are taking when they get behind the wheel of a car 
with worn shocks?

The answer is probably not. Unless you tell them.
Every day, thousands of drivers ride around on shocks that have 

too much wear and tear to do their job effectively. In emergency 
manoeuvres, these worn shocks can affect braking and handling 
ability, compromising the safety of the vehicle.

So ask your customers if they’ve checked their shocks lately.  
If the answer is no, encourage them to have their shocks  
inspected immediately. And if the shocks they have need  
replacing, recommend Gabriel.

Some of the warning signs of worn shocks are:

EXCESSIVE BOUNCE
ON ROUGH SURFACES

UNEVEN TYRE
WEAR

OIL LEAKS FROM
SHOCKS OR STRUTS

DENTED OR
DAMAGED HOUSING

Remember, your customers come to you for advice.  
Give them some they can really use. And give them 

another reason to visit your store again.

Gabriel Check your shocks A4 Ad.indd   2 24/02/17   1:30 PM



See us at 

Stand N48 

AAAA  

Expo 2017
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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 of 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
Dates and locations are subject to change. Check the AutoPartners website and book early.

Tue 21 March – Herrod Motorsport, Thomastown VIC

Wed 22 March – Chisholm Institute, Dandenong VIC

Tue 2 May – Hunter TAFE Glendale Campus, Glendale NSW

Wed 3 May – Western Sydney Institute, Wetherill Park NSW

Tue 16 May – Go TAFE, Shepparton VIC

Wed 17 May – TAFE NSW Riverina Institute, Albury NSW

Tue 13 June – TAFE QLD, Bundaberg QLD

Wed 14 June – CQ University Rockhampton, Rockhampton QLD

Tue 18 July – TAFE Queensland South West, Toowoomba QLD

Wed 19 July – TAFE Queensland Skills Tech, Acacia Ridge QLD

Thu 20 July – TAFE Queensland East Coast, Nambour QLD

Tue 15 August – North Metropolitan TAFE, Midland WA

Wed 16 August – South Metropolitan TAFE, Carlisle WA

Thu 17 August – South Regional TAFE, Bunbury WA

Tue 5 September – Canberra TAFE, Fyshwick ACT

Wed 6 September – North Sydney Institute, Hornsby NSW

Thu 7 September – St George College, Kogarah NSW

Tue 12 September – TAFE SA, Regency Park SA

Wed 13 September – Bosch, Clayton VIC

Tuey 10 October – North Coast TAFE, Grafton NSW

Wed 11 October – TAFE NSW, Armidale NSW

Thu 12 October – TAFE New England, Tamworth NSW

More information:  www.dieseldoat.com   clinton.brett@dieseldoat.com   Clinton Brett 0432 738 003  

Six hours of diesel fuel systems training with 
on-vehicle diagnostics (Course CRDFS1.0) 

Sat 25 March – Yatala (Gold Coast) QLD

Sat 29 April – Springvale, Melbourne

Sat 6 May – Victoria regional or Melbourne

Sat 13 May – Darwin NT

Sat 27 May – Albany WA

Sat 3 June – Kingston SA

Mon 5 and Tue 6 June – Port Augusta SA

Three hours of diagnostic training including air 
intake, EGR, VGT turbo and emissions – ‘Not just 
about fuel’ (Course CRDFS2.0)

Tue 28 March – Yatala, Gold Coast QLD 

Wed 3 May – Victoria regional or Melbourne 
        *Host venue volunteers wanted

Tue 23 May – Osborne Park, Perth WA

Thu 25 May – Albany WA

Tue 30 May – Regency Park SA

Thu 1st June – Mt Gambier SA

AutoPartners free trade nights

See us at 

Stand N48 

AAAA  

Expo 2017



The Automotive Technician 60

PH 1300 BURSON (1300 28 77 66)  www.burson.com.au

your trade 
specialist!

We stock parts.
LOTS of parts.
In fact, Burson keep more parts in stock than any other 
automotive chain, which means more time working and 
less time waiting.

And with an extensive store network, fleet of over 500 
vehicles and the very best brands – you can rest assured 
you are talking to the best people in the game for 
everything automotive.
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Call 1300 766 050 for your free DVD 
to view this unique piece of equipment 

www.acvautotools.com.au 

Workshop Mate…  

more than just a press! 
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! 
Visit us on stand D52 at AAAA Expo 

The customer 
complained 
that the air 

conditioning was not 
working.
All controls appeared 
to work inside the 
vehicle, there was 
just no compressor 
operation.
There was no 
refrigerant contained 
in the system. 
Visually the a/c 
components under the 
bonnet looked OK.
The vacuum pump was unable to pull a proper vacuum. When 
the system was pressurised with dry nitrogen a hissing sound 
could be heard. 
It was coming from under the dash on the driver’s side (pic 1).
The evaporator assembly was leaking badly (pic 2). 

When the radiator 
cooling fan 
connector plugs 
were removed, the 
pins were found to 
be overheated and 
damaged (pic 3). 
After removing the 
dash and HVAC 
assemblies a 
new evaporator, 
dessicant bag and 
O-rings were fitted.

The cooling fans were removed and the damaged connector 
plug was repaired.
This was the third leaking evaporator in a Cruze in two weeks 
in our workshop. Almost every diesel Cruze presented to us 
has had the connector plug fault.
This was a 13 hour job.
Marty Hosie
Barclays Radiator Service & Wagga Car Air
WAGGA WAGGA NSW

2

1

3

2010 Holden Cruze JG

Common aircon 
fault in Cruze

PH 1300 BURSON (1300 28 77 66)  www.burson.com.au

your trade 
specialist!

We stock parts.
LOTS of parts.
In fact, Burson keep more parts in stock than any other 
automotive chain, which means more time working and 
less time waiting.

And with an extensive store network, fleet of over 500 
vehicles and the very best brands – you can rest assured 
you are talking to the best people in the game for 
everything automotive.
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The sales quote must be 
regarded as no more than a 
step in the sales process, and 
not the final step.

Many workshop managers think that once 
they have given a quote, all they need 
to do is wait for the prospect to return. If 
they do, it usually means that yours is the 
cheapest quote or that your workshop 
happens to be the most convenient for 
them.
But what if you never see that prospect 
again? Sales are made by making things 
happen, and that means there must be a 
follow-up routine.
Following up on quotes could more than 
likely increase the chances of winning 
extra business.
You may be competing against another 
workshop, but usually, it is not the quote 
itself that’s the deciding factor, but how it is 
followed up.
What every workshop needs is a quote 
book in which all quotes issued are 
documented and centralised.

A basic quote book will include:

  Name

  Date

  Contact number

  Quote details

  Price

  Quote number

  Follow-up date

  Outcome
 

The important column is the follow-up 
date, which could be as soon as within the 
next 48 hours. Others might be followed up 
weeks or even months later. 
The simplest follow-up line is to call the 
person and ask if they have any questions 
about the quote.

You will soon discover 
whether the quote is still being 
considered. Sometimes, there may be an 
opportunity to re- quote.
Equally important for your business 
intelligence is to be able to find out why 
you didn’t win the order, or to unearth 
future opportunities. You only have to win 
one job that you would have otherwise 
lost to make the quote follow-up routine 
worthwhile.
The other great advantage of the quote 
book is that it allows you to quickly see if 
there are any trends in the jobs you are 
missing.
For example, if you see that you are 
repeatedly missing one type of enquiry it 
might mean that the sales pitch or pricing 
needs to be changed.
The important thing is to be consistent in 
the approach to quotes and their follow-up. 
Customers are quickly unnerved if a staff 
member gives a quote, only to be given a 
different story on their next visit.
The quote book solves all that as well.       

Follow up 
the quote

The Toyota Hilux was the most 
common vehicle taken into 
workshops throughout Australasia 

during 2016, closely followed by 
the Nissan Navara D40, with Holden 
Commodore VE in third place.
But don’t take this out of context. 
Without measuring this finding against the 
numbers of each vehicle on the roads, no 
conclusions about vehicle performance 
can be reliably reached.
The Commodore was the only saloon car 
to make it into the top five most serviced 
vehicles in 2016.
Leading aftermarket data provider 
Autodata tracks the service numbers each 
year and lists the top ten most serviced 
vehicles:

Highlighting the relevance of context in 
statistics, Autodata notes that Toyota first 
began production of their popular utes in 
1968. Today, there are more than 880,000 
Toyota Hilux utes on Australian and New 
Zealand roads. 
Autodata Australia’s Managing Director 
Brett Engeman explains that tracking 
of vehicle servicing allows Autodata to 
see where the demand for technical 
information exists, so that it can provide 

the most in-demand and up-to-date 
information to workshops.
Currently, Autodata covers more than 
32,000 models across 155 car and van 
manufacturers worldwide.
www.autodata-group.com

The most serviced 
vehicles of 2016

(but don’t put yours on the market yet)

1. Toyota Hilux (2005-2015)

2. Nissan Navara D40 
 (2005-2015)

3. Holden Commodore VE 
 (2006-2010)

4. Mitsubishi Triton MN 
 (2009-2015)

5. Ford Ranger PJ/PK 
 (2007-2011)

6. Toyota Landcruiser 100  
 Series (1998-2007)

7. Holden Commodore VZ 
  (2004-2006)
8. Holden Astra TS 
  (1998-2004)
9. Holden Captiva CG 
  (2006-2011)
10. Nissan Navara D22 
    (1997-2014)



Register for free at 
aftermarketexpo.com.au

Visit the ACDelco Team at the Australian Auto Aftermarket Expo

April 6-8 2017 | Stand Q42

BUILD A BETTER BUSINESS 
WITH ACDELCO PARTS

MEET LEARNSEE
The 3500hp 

ACDelco Slammer
Maurice Fabietti & 
Mark Belleri from 
the Slammer Team

About the latest 
ACDelco Product 

range

*Conditions Apply - Limited to one gift per customer and only while stocks last.

Present this coupon to the ACDelco Stand (Q42) to receive a FREE  ACDelco gift*




