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"Life On The Front Lines”

Sometimes vehicle owners don’t understand the im-
portance of engine oil and only look at price when they
need their oil changed. I am sure all of us have come
across a customer who has purchased or worse yet
leased a vehicle that they really can’t afford. This vehicle
owner is always looking for a bargain that in the long
run will get them into trouble. A while ago we had one
such customer that gave his 2002 Lexus GS300 to his son.
He had changed the oil about every 7000 miles at a tire
shop that used the wrong oil grade and a cheap overseas
oil filter. In fact, when the vehicle owner went to the tire
shop with the Malfunction Indicator Lamp (MIL) illumi-
nated, they told him they didn’t diagnosis or repair en-
gine driveability problems, so they just proceeded to
clear the codes.

The next brain storm idea that the father had was to in-
structed his son to go to the auto parts store and see if
they could read the codes and recommend a fix. The auto
parts store usually reads codes for free and recommends
replacement parts for the common problems, but this ve-
hicle was another story. The problem with this 3.0L
DOHC 6 cylinder Lexus was that it had a P1349 along
with eight different ABS/VSV/TRAC DTCs so they rec-
ommended him to us. The first thing after speaking to

the vehicle owner that I did was to (Con’t on page 2)
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check the oil level to make sure it was correct, then checked the DTCs for my-
self (Figure 1) and tested the VVT (Variable Valve Timing) using the Toyota
Techstream’s bi-directional control.

Using the VVT command with the Techstream on this vehicle is a simple on
or off command that should cause the engine to run rough and stall. When
the bi-directional command did not stall the engine, I disconnected the wire
after turning the ignition off, followed by restarting the engine to check the
VVT solenoid operation. The results were the same as the scan tool - VVT
command that did not yield any results and confirmed the lack of operation
of the VVT system. —

My next step was to remove - :
the oil line (Figure2)and =&
check the screen to see if it
was clogged. What I found

were only pieces of the screen = - (Figure 1)

along with debris that I pro-
ceeded to cleaned out, fol-
lowed by draining the oil and
replacing the filter. With the
correct 5W-30 GF5 ILIC rated
oil, I retried the bi-directional
VVT command, and now the
engine was stalling out every
time I selected the command. §
This confirmed that the cir-
cuit was now functioning
properly. Our problem en-
gine had over 138,000 miles
and was neglected since it did
not even have the oil changed at the correct intervals. (Con’t on page 6)
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What is TST?
IST is a group of dedicated technicians and instructors committed to
the continuing education of our fellow technicians. We provide train-
ing seminars to technicians at a reasonable price. TST brings our
members nationally known instructors and state of the art training.
Our Goal & Mission Statement

e Keep our fellow technicians up to date with the latest technology.
e Provide training seminars for a reasonable price.

e Deliver information that the technician can use now.

e Keep technicians informed of information affecting our industry.
e Increase consumer awareness of what a good technician is.

Why join TST?

TST membership includes special pricing on weekday night sem-
inars and the occasional full Saturday seminar. With a $75.00 year-
ly individual or shop $250.00 membership, the seminars are only
$50.00. TST seminars are NOT sales or product seminars. The
instructors that TST brings in are all “hands-on” industry experts
with up to date, cutting edge knowledge that you can use in your
shop the next day. That’s 75 dollars for a seminar in which you are
able to learn something useful, for fixing those tough jobs that we all
see on a regular basis. Our instructors are masters at making the
complex understandable. Membership also includes a newsletter full
of real world technical articles, diagnostic case studies, and solutions
to the kinds of problems you see in your bays each week.

The following are some of TST’s regular instructors:
Bernie Thompson of ATS

John Thornton of Autotrain Inc.

Wayne Colonna of ATSG

Jorge Menchu the “Labscope Guru,” AES Wave
John Anello of Auto Tech On Wheels

Mark Warren of World Pac / Motor Magazine

Bob Pattengale of Bosch

Peter Meier of Motor Age Magazine
Ken Zanders of Illinois Air Team
"G" Jerry Truglia of A.T.T.S. Inc.

Technicians Service Training
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TST on YoutTube...type
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No part of this newsletter
may be reproduced, stored
in a retrieval system, or
transmitted, in any form by
any means, electronic, me-
chanical, photocopying, re-
cording, or otherwise, with-
out prior written permission
of the authors.

Information contained in this
newsletter is intended for use
by professional auto repair
technicians  familiar ~ with
approved  vehicle  repair
procedures. The authors are
not responsible for physical
injury or property damage
resulting from the incorrect
application of information or
procedures outlined in this
volume.

Currently there are
TST chapters in Con-

necticut, Massachu-
setts, New Jersey,
New York and

membership continues
to grow. For more
information you can
call TST headquarters
at:

(845) 628-6928

www.TSTseminars.org
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While looking up the service information for the P1349 VVT DTC, I found
that there were other problems that can set this DTC besides oil problems.
MotoLogic listed a DTC diagnostic plan that included checking the mechani-
cal condition of the timing belt and ECM as the possible causes. As I stated
before the timing belt was never replaced so I removed the front upper cover
to confirm what I already suspected. The timing belt (Figure 3) was old and

had never been replaced but ST — w.. —gp
) ry . = %
Y L et ‘

the timing marks were still
‘A4"\&‘\;f\~\n - - .

properly aligned. Next I de-
cided to check the most com-
mon problems as found on
Identifix and found that techs
had also reported issues with |
the VVT actuator sprocket,
VVT solenoid, VVT oil control
valve (OCV), timing belt,
spark plugs, ignition coils and
ECM. Other important infor-
mation I found is an inter-
mittently sticking VVT solenoid or a VVT actuator sprocket that leaks oil. I
explained these potential problems to the vehicle owner who said his father
would be making the decision on what repairs, if any, would be performed.
After explaining and reviewing all the data along with the pictures of the ve-
hicle, the father said his son will just drive the vehicle as is.

A

"‘:S:

A couple of days went by before I received a call from the owner’s dad, mad
that the MIL was back on and the vehicle was now bucking and stalling. After
checking the vehicle out again, I found new codes stored in the ECM, namely;
0300, P0301, P0302, P0303, P0304, P0305, P0306, along with the same P1349. I
explained that the spark plugs, coils and wires were original and in real bad
shape, and that replacing them would be the next logical place to start. I also
reminded him that there were still the other problems that I had already re-
ported to him, such as the timing belt, VVT solenoid, (Con’t on page 7)
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VVT sprocket and ECM that may also need replacing. To rule the ECM/PCM

out. I connected my labscope to check for a PCM command. As you can see by
the wavetorm (Fizure 1)+
commanded signal square oo TR

wave signal was present. PP TUUE SOV SUU JUNUE SOV SRS NN SO SO U U
But even though the square
wave command changed A
ing never moved. These re- ©....0. ..o
sults led me to believe that @ @ @ @ (Flgure 4) S

the oil passages may still be -
clogged, so I recommended - :

an engine flush along with 30 CORSNOI ¢} SN ) S-S ) : A
changing the oil and filter. Jm l Ins_Trig: AT — I
The engine flush helped re-

move a bunch of debris but the solenoid still would not function properly, so 1

recommended replacing the solenoid to get the engine back running good
(that is until the timing belt breaks). We can only lead the vehicle owner down
the right path and suggest what needs to be repaired but we cannot make
them do it. You can’t fix it cheap and since the owner did not want to spend
the money I could not repair his vehicle!

Our next problem vehicle is a 2004 BMW 745Li 4.4L with a complaint of en-
gine misfire only when the engine was cold. Before coming to us, it was at a
BMW dealer where the owner was told that the repair would be over $5000.00
because the engine needed a complete Valvetronic unit replacement. Since the
owner did not trust the diagnosis from the dealer, he decided to call me (after
watching a few of my webcasts on YouTube). I saw what most likely happened
and why the dealer recommended the Valvetronic repair. There is a TSB on
rough running that relates to the Valvetronic unit along with another TSB for

reprogramming the ECU (that the dealer performed but
(Con’t on page 10)
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Useful for troubleshooting:

= Mon-starts

= Misfires

= Intermittent problems
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= Fouled or damaged spark plugs

= Damaged spark plug wires

Genearal Technologies Corp. #121-7350 72nd Street Delta, BC V4G 1HS - Canada
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FEATURED PRODUCTS

A Family of Targeted G.D.l. Fuel System Products
Offer solutions for your customer’s G.D.l. deposit problems!

The Run-Rite® G.D.l. Fuel System Cleaning Kits contain products that were specifically formulated to address
the unique needs of G.D.|. engines, while sill providing the same high level cleaning required on PF.I. engines.
Safe for use on: Gasoline Dired Injection, Port Fuel Injection and Turbos & Inter-coclers. Recommended every
15,000 miles or annually. The G.D.1. Prevantive Maintenance Kit is recommended in barwaen annual services,
avery 7,500 milas, to maintain optimum G.0.1. engine parformancea.
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Cleaning Kit Cleaning Kit Maintenance Kit
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it did not fix the problem). The mistake in a proper diagnosis by the BMW
dealer cost them a good customer because they overlooked the basics.

When one of these BMWs comes in with a complaint of rough running, it
usually has the problem both cold and hot. That was not the case on this
745L1i since it only happened when the engine was cold. To confirm the prob-
lem, we checked Freeze Frame data that indicated a cold temperature when
the DTCs were set. After reviewing the Freeze Frame, we inspected the intake
with our video scope for carbon build up since it’s a common problem on
these engines. Our visual looksee m==

did result in finding some carbon
but not an overabundance of it,
but we still recommended the ser-
vice to the vehicle owner since the
engine had 140K on the clock. We
checked the engine out hot both
with our Autologic scan tool and
with the ATS pressure transducer
scope kit. The results with the
scan tool showed very few misfires, while the ATS pressure transducer
(Figure 5) found many. After performing the decarb, the engine still ran fine
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hot with no noticeable engine misfires.

The next morning when the engine was cold, I started the vehicle up to drive
it in the bay and noticed that the check engine light was flashing and the en-
gine was running rough. Before the engine warmed up and reached operat-
ing temperature we smoked the engine and found smoke coming out of the
intake manifold at a high volume. Next we started the engine up so it could
reach operating temperature then re-smoke the engine only to find no smoke
coming out of the intake manifold. The results now confirmed why the en-
gine only ran rough when it was cold and had no problem misfiring when it

was hot. Now it was time to come up with a game plan
(Con’t on page 11)
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by first performing a visual inspection followed by checking the battery. We
found that the battery was original and needed to be replaced before moving
on and performing the other repairs. With the starting, charging system com-
ponents all passing the test I now could perform a relative compression test
using my labscope to make sure that there were no engine problems. With all
the testing completed I turned the job over to Bill, who had the fun job of tak-
ing the intake manifold off and cleaning everything up. After waiting for all
the parts to show up I suggested to Bill to seal up the intake plenum while it
off the engine to make sure that |

the plenum was not leaking. Tt  [EEEE—. : : »

was a good move (Figure 6)! We g .
found an intake plenum leak on
the rear seam of the unit. We
checked the torque on the bolts |
and added some RTV to the
seam since there are no gaskets
available for the unit, only a
complete replacement is availa- =
ble. After the repair was com-
plete the real test would be if
the vehicle would start up cold without flashing the MIL and running rough.
The next morning with the temperature in the low 30’s I started the engine up

‘{l,“ ' Ayt o N
\\‘A.n.i i . : < o - ."b -'-... ‘.

and notice the engine was running good and there was no flashing MIL or
DTCs being set. I drove the vehicle for about an hour to make sure that there
were no other problems before calling the vehicle owner and telling him it
was ready to pick up.

A 2008 Ford E350 van came in with a vehicle owner complaint of an illumi-
nated MIL and a real bad misfire that the owner said just appeared suddenly.
The engine was running so bad there was no doubt that the engine had a se-
vere misfire. Our next step was to connect our scan tool to check for DTCs

and see what was happening. A P0202 (cylinder number
(Con’t on page 14)
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Electronic Lab Scope 4 Channel »

©SCOPE ELITE4 (ESL3100)
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with Surface Pro 4 Tablet
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©SCOPE ELITE4
Handle Articulation

©SCOPE ELITE4 - 4 Channel scope

» Capture All Data: ATS’ unique circular buffer system does not drop data.

» Ultra Sharp Waveforms: No need for filters that can mask data. ATS designs our scopes so the signal is
accurate and clean.

» Dual Time Base: This allows two different frequencies to be displayed on one screen with two different scope
displays, simultaneously.

» Pull Down Circuit: A Controlled pulse that sinks power from vehicle circuit to ground. Control circuits like ignition
coils, fuel injectors and solenoids.

» TTL Output: Sends a 0-5v square wave signal out of scope. Turn on devices such as ignition coil drivers, test
vehicle’s circuits, and test vehicle’s circuits for loading.

» Automatic Test Lead Connection Detection: This unique feature allows you to know the scope lead has a good
connection. “Red”= Bad connection. “Green”= Good connection. It's that easy!

» Patented Overlay Technology: ATS’ unique programming overlays an engine cycle grid over your waveforms.

» Automatic voltage attenuator: Just change the voltage setting and the scope does the rest.

» Deep Record Function: No time, voltage, or trigger setup needed.

» Pressure Transducers: Drives four pressure transducers at once.

ATS|AUTOMOTIVE www.atsnm.com 1.800.572.6112

Test Solutions
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"Life On The Front Lines” (con't from p. 11)

2 circuit open) was the cause of the problem (Figure 7). This code should be an
easy fix since there are only three different possibilities; an open circuit, defective
fuel injector and/or a PCM problem.

The first place to start is by checking voltage at the fuel injector to make sure that
system voltage is going to the injector on one side. Our test confirmed the
injector was getting over 13 volts at one side of the e

injector but was the PCM supplying ground to the |z

injector? To confirm if the injector would fire we m"" ““““ —
grounded the negative side of the injector : .
momentarily to make sure the injector was working - ' (Figure 7) &
and spray fuel. Since the injector had the ability to =~ = m— -

open and close, we could rule out the injector and suspected that the wiring or
the PCM injector driver for cylinder 2 had to be burned open.

Before jumping to replacing a PCM, we need to confirm what caused the PCM
injector driver to burn out. If we just install a replacement PCM and the injector
or the wiring has low electrical resistance, the high amperage would just take out
the replacement PCM. To confirm what the amperage of this conventional
saturated drive injector was, we installed our amp clamp around one of the wires
going to the injector as we applied ground. What we found was that the

injector was drawing about 1 amp — right in spec. If the injector was drawing
more than 1.2 amps for more than 6 mS the PCM drive would be damaged.
Confirming that the injector was good led us to our next step — making sure the
wiring to the injector was not shorted anywhere. To confirm if the wires are
shorted, damaged or good, we disconnected the wire from the PCM and the
injector while placing a volt meter (Min/Max selected) at one end and applying
12 volts from our Power Probe at the other end. If the wiring was good the meter
should read 12 volts without blowing the Power Probe fuse. As we were
performing this test we wiggled, jerked and massaged the wires to make sure the
voltage was stable while making sure not to pop the Power Probe circuit breaker.

After confirming that the wiring to the PCM was good on
(Con’t on page 20)
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TOOLS
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At AE Tools & Computers we help the aftermarket repair facility do everything the OEM
dealer can do with regards to diagnostics. We give them the ability to keep their
customer's vehicles in their bays through completion of the repair. This generally starts with
a phone consultation to determine the TRUE needs of the individual repair facility. We do
not want to just sell another tool. We want to sell the tool that meets the needs of the
repair shop that we are servicing. We are selling Solutions.

YOU'VE GOT TECH SUPPORT

Simply call us when you have questions or problems. We will log in remotely to help you through
the issues you are having. This support is REAL. This is not cable replacement support. Anyone can
do that. We are actually helping you with the things that get the lights to go out on the dash, so you

can deliver the car to the customer, get paid and move on to the next job.

HAVE QUESTIONS? TALKTO A REAL PERSON!

913.856.6678 sumoRTEAFOOS

LIVE SUPPORT HOURS MONDAY - FRIDAY 8 AM - 6 PM CST WWW.AETOOLS.US

WHAT MAKES OUR

LAPTOPS
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both sides we now felt confident in ordering a replacement PCM. We called
around to the local parts store and dealers and were told that it would take a
couple of days to get the PCM so we decided to call AutoPCMS.com that
could overnight the unit. The job looked like an easy PCM replacement fol-
lowed by a test drive that would put this van back on the road.

Well not so fast because after we replaced the PCM the engine did run fine on
the test drive until I went to park the van. The MIL illuminated and revealed
a P0420 DTC that was most likely a result of the previous cylinder misfire. We
suggested to the owner a fuel system cleaning to clear out the carbon and
clean up the converter substrate. After the procedure was completed the
0420 was gone but the engine (Figure 8) had a network DTC along with
0201, 202, 203 and 204. The engine was running great with no power or mis-
fire noticed during the test drive. We checked all the pmmrmes
injectors for power and ground along with current |=we== ' | ——

ramping all the injectors only to find everything nor- | == 1=
mal. It did not make any sense that the engine was
running great while still having DTCs and the illu-
minated MIL. We called AutoPCMS.com and had
them send another PCM only to find a similar problem were the

engine was running great but the DTC and MIL were still a problem. At this
point you start to second guess yourself and go back and recheck all your test

| Dimgrosto Prosecol - CAN ¥

St B bt o B omaton 0 CAN 2 st

(Figure 8) ,,

results and do them over. All our test results were good so I decided to install
the original PCM to see. What we found was that the original PCM had just
the P0202 DTC that made the engine run rough. I even made sure that I pro-
grammed all three PCMS with the same Ford software from my IDS. With the
same software on all three PCMs, the same problems existed on the 2 replace-
ment PCMs while the original PCM just had the #2 cylinder problem. I called
AutoPCMs.com back up and explained what was going on, they said all the
PCMs that they send out are tested and that there were no problems but they
would overnight me other one. The third PCM was good and the vehicle ran

great without an illuminated MIL or DTC.

Article By "G"” Truglia TST Founder and President
ASE World Class Triple MasterL1, L3, F1, A9, X1 C1, Technician
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"Don’t Unsubscribe”

If you want to receive the latest TST seminar in-

formation "Don’t Unsubscribe” to the email.

If you are receiving Motor Age / TST emails
providing you information on webinars your
are paying Motor Age event though TST is
working with Motor Age.

If you receive an email from A.T.T.S.
(Automotive Technician Training Services)

they are for hands on classes. A.T.T.S. is a spon-
sor of TST.
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QUICHLY AND EFFICIENTLY
RECOVER, RECYCLE. AND
RECHARGE AUTOMOTIVE A/C
SYSTEMS.

Patented unigue, fast and complete
refrigerant changeover system with 77
color touch-screen control, patented
oilless compressor and motor-controlled
ball valves and 1-2-5 warranty.
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COVERAGE AT THE PRICE YOU NEED

S RELIABLE

DIAGNOSTIC SERVICE TOOLS

MaxiDiag wosoe e

Programmable Parameters

Interactive Vehicle p g RiieE
Dynamics(ivD)initialization  Ride Height Calibration
sequence

Climate Control Climate Control Seats
Playback

Personality Power Mirrors

Power Seats

@ B oo va =

ADVANGED AFFORDABLE COMPLETE

DIAGNOSTIC CODING & ADAPTATIONS+
ALL SYSTEMS DIAGNOSTICS SERVICE FUNCTIONS+ ADVANCED SERVICE FUNCTIONS+
ALL SYSTEMS DIAGNOSTICS ALL SYSTEMS DIAGNOSTICS

MAXIMIZE BILLABLE LABOR HOURS, SHORTEN DIAGNOSTIC TIME AND COMPLETE REPAIRS FASTER WITH AUTEL SERVICE TOOLS

Y

MaXICHECK MX808 Z: MaxIDIAG MD808P MaxiSYS MS906TS 8x

SCREEN
SERVICE + SYSTEM DIAGNOSTICS SERVICE + SYSTEM DIAGNOSTICS COMPLETE DIAGNOSTICS
Advanced Service Functions s Affordable Service Functions * Bi-Directional Control
* All Systems Diagnostics All Systems Diagnostics Advanced Service Functions
* AutoVIN + AutoSCAN Detection

. .
* AutoSCAN Detection * All Systems Diagnostics
MaxiSYS Suite Applications e FREE Lifetime Software Updates * MaxiSYS Suite Applications

AUTEL
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"Super Saturday Saturday October 12th 2019 "

6th Annual
ASA-PA Super
Saturday Expo

The date this year is October 12, 2019 and the location is

Automeotive Training Genter
900 Johnsuille Blvd. Warminster PA, 18974

TRADESHOW

(Less than 10 minutes from the PA Turnpike.)

SIII’IEII October 2. 3019 sSuper Saturday
SATURDAY .°AM:oPM

Registration Opens at 700

Breakfast Staris at 7:30

Keynote Breakiast Speaker
z “I H Breakfast from 7:30 - 8:15 am
Vehicle Tech, Past, Present and Future for the modem Technician.

TRAINING Bl

'l take us down a path thar locks ar the challenges | dealrwith during the 80's

n N n E x P When computers were first introduced across the enfire vehicle flaet and where that's led to.
Wa'll also rake o look o where we are ar today along with whar | believe the future hold.

This year's mining features natienal frainers include John Thernton, Eric Ziegler, Branden Steckler,
Dave Hobbs, Scott Brown, Kris Lawis, Jorge Menchy, Jarry “G” Truglia, Keith Perkins, Brin Kline,
Danny Sanchez, John Burkhauser, Rick White and more!

Please check out the website for more infol www. PaAuteTraining.com

Rooms are special pricad for ASA PA Super Saturday Expo guests, (within walking distance

Holiday Inn Express & Suites
240 Veterans Way Warminster PA, 18974

215-443-4300

FREE TRADE SHOW 8:00 am - 4:00pm

REGISTER ONLINE

www.PafAutoTraining.com
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The diagnostic platform you'll need tomorrow, available today.

DrivePRO enables technicians to quickly diagnose and program

vehicles across Asian, Domestic, and European makes.

Combining advanced technology with industry-leading technical
support, DrivePRO is the diagnostic solution you've been

asking for. Tackle every
job with:

) = = |
v I More Confidence
Better Efficiency
To learn more about DrivePRO, contact our sales team today! Greater Profitability
sales-us@autologic.com (877) 945-6442

AUTOLOGIC

AN OPUS COMPANY

us.autologic.com
©2019 Autologic. 011119-1
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Finally...

A Cleaning Solution That Actually Works!
1.6L Turbo Mini Cooper at 83,000 miles

Before Cleaning After Cleaning

Intelligent
Induction
Cleaner

Patent Pending

3C Intelligent Induction Cleaner (Patent Pending) removes heavy carbon
deposits from the internal combustion engine’s induction system in just 20 minutes.

Air Assist Injection Nozzle (Patent Pending) delivers chemical in small droplets
that are suspended and carried to the carbon deposits by the engine’s air flow.
This air assisted nozzle is superior to any other nozzle available for carbon removal.

Chemical Layering (Patent Pending) removes more carbon because it alters the
application of chemical mixtures between chemical A and Chemical B in on/off
cycles, then washes the induction system with Chemical C.

Micro-Burst Injection Technology (Patent Pending) delivers the maximum amount
of chemical during the cleaning process while still allowing the engine to run well.

3C Chemical A, 3C Chemical B, 3C Chemical C (Patent Pending) are laboratory
proven to remove more carbon weight from different carbon types than any other
commercially available induction carbon cleaning chemical, while having a low
HMIS heath rating of (2).

ATSICHEMICAL atschemicals.com 800.572.6112



