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4JX1 S..K
This article is a true description of an AECS technical
help desk problem and how it was solved.
Vehicle
Mid 1990’s Isuzu Wizard with a 3.0Ltr 4JX1 Diesel
engine.
Problem presented to the Helpdesk
Once in a while we still get presented with one of the
above old beasts. I rarely respond different than I did
this time: “Go away”. I think that the injection system
on these vehicles was not very well developed. There
have been many garages caught with very expensive
unpaid labour bills on those old vehicles.

Picture 1: Recording of Cam shaft sensor vs. injection
while stalling
times start perfect then sometimes crank for ages and
"never" starts. Then you turn the key again, it starts.
Comments please?
Constructive please! I will ignore all nasty "4JX1
SUCK" type comments :)
Whatever! As if we at AECS are ever cynical….

The Heui injection system was truly innovative for its
time, with its hydraulic amplified injectors. The solenoids on the injectors allow engine oil onto a piston,
which in turn pushes Diesel through a nozzle into the
combustion chamber.
The problem is that this system has failed on so many
fronts that every problem is a common one.
Yet I thought that it would be nice to write about just
one of these problems we dealt with (again) just recently. The purpose is to show you that we do not only
deal with a massive amount of high tech late model
vehicle faults, we get presented with everyday trouble
vehicles too.
Technical support help desk.
The shop has got an ATS scope and Launch Scan
tool, so was in a perfect position to diagnose the problem quickly and efficiently.
The complaint with this vehicle was that it would stall
sometimes, just randomly and no fault codes would be
logged.
Following are the exact words from this diagnostician:
Hi Guys, I have one here that cuts out while driving
then just restarts again but sometimes requires a lot of
cranking.
Also when starting from a long off time it will some-

He emailed us the recording above (picture1):
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Last month we advised that the
shipment of Breakout leads
(case 1) & Scope/multimeter test
leads (case 2) for scope diagnostics
was due in, in September, but they
have arrived early and are in stock
now! Phone 06-874-9077 and we
can ship them to you today.

In the recording in Picture 1 of
injection vs. cam shaft sensor it is
visible that the engine RPM drops
while injection remains present.
This indicates to me that the fuel
supply to the fuel channel in the
head or the engine oil supply to the
injectors drops off.
Clear hose
The next best thing is to put a clear
hose on the fuel return from the cylinder head and see if there is continuous flow without any air bubbles, or to see if the high engine oil
pressure in the cylinder head remains present.
It needs to be noted that if the oil

pressure is too low, that the injectors will not be activated. So logically the clear return hose got fitted.
This showed a continuous flow of
Diesel.
Hmmm
Better measure the engine oil pressure in the high pressure rail,
through the pressure sensor under
the rocker cover.
This produced the pattern in Picture
2, recorded while cruising, slowing
down, just before stall. The ATS
scope was in recording mode, so
that a trigger button could lock the
whole recording when the fault
occurred.
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Picture 2: Cam shaft sensor vs. high pressure engine oil sensor while
stalling.
In this portion of the recording the
engine is slowing down, resulting in
a lower rail pressure than at cruise.
Just before stalling there is a
sudden jump in oil pressure, could

this be the problem? However a
sudden pressure increase would
only pump more Diesel into the
combustion chamber, increasing the
revs…. Time for a closer look.

Picture 3: Cam vs rail pressure sensor.
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Got it!
Ask yourself why. As a result of the
sudden voltage jump of the faulty
pressure sensor the ECU ‘thinks’
that the pressure is too high. The
ECU will in response limit the oil
entering the high pressure pump.
When no oil enters the high pressure pump, the pump element does
not replenish the oil in the high
pressure rail. Only the oil already in
the pump after the voltage jump will
make the pressure still rise once.
This is also why the rail pressure
drops every beat of the engine,
each injector activation takes oil out
of the rail. This is also why hardly
any Diesel gets injected, until the
actual (not the reported) pressure in
the rail is so low that no Diesel gets
injected at all, causing the engine to
stall.
The rail pressure sensor signal is
high enough for the ECU to ‘think’
that there is enough pressure to
inject. As a result the ECU keeps
injecting till the very last beat.
We are obviously simply dealing
with a faulty pressure sensor,
something which is very common
on these vehicles but still it’s nice to
be absolutely sure!
A new pressure sensor got fitted

together with a new wiring loom,
the Engine ECU got emptied as it
had filled up with engine oil and
Diesel. The customer got sent away
with the advice that the engine oil
needed to be checked everyday
and that as soon as there was any
rise in oil level that the O-rings
around the injectors had to be replaced.
Conclusion
The garage that worked on this
problem vehicle has technical support from AECS as part of an equipment purchase package.
Even if you are working on everyday vehicles it pays to have quality
equipment and support. Best is to
read the article again and think how
it would feel if one of those older
vehicles would come to you. The
symptoms could lead you in any
direction.
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Do you tell the owner that it’s too
expensive to fix? Or do you quickly
and efficiently make the correct diagnosis, replace the faulty part and
send the customer on his way
again.
Choose the investment you make in
your business wisely. There are too
many workshops where expensive
equipment they have bought has
been abandoned by the distributor,
or has never been supported at all.
We have been working hard to
make a difference for the past 13
years. The team at AECS is very
highly skilled and keen to help!
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The devil is in the detail
With this much detail on our ATS
scope we can pin point the exact
reason for this stalling.
When the engine is running at lower revs you can see on the rail
pressure sensor signal, every time
just after the interference from the
injector that the rail pressure builds
up again. The rail pressure builds
up as a result of the high pressure
engine oil pump replenishing the oil
used by each injector. However the
second cycle after the sudden
‘pressure’ jump no such rise is visible….
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