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Dear Members,

An automotive issue in a trade magazine is always dear to my heart,
because, | am (@among other things), an automotive locksmith. | think
back fondly to those that inspired me and helped me become proficient
in the trade. Don O’Shall had a great book in the 1970s, “Simplified
Foreign Auto Locks,” which took the mystery out of foreign cars. Jerry
Levine and Tom Seroogy taught me the domestic models. Hank Spicer

taught me how to “File for Dollars.”  Patrick Sullivan taught me how to
professionally unlock cars. And the list goes on ...

Automotive manufacturers have increasingly tried fo make their vehicle locking systems dealer
serviceable only. This has only succeeded in generating greater resolve in a new generation of
automotive experts in the locksmith industry. Don't tell us we can’t do something — we'll find a
way! The manufacturers make more secure locks, and we make better tools! We'll pick them,
decode them and program new keys. The more secure the vehicle, the more lucrative the job.

For those of you who have dropped out of the automotive lock service business, | encourage you
to partake of the educational opportunities that are out there in this area. ALOA is actively pursu-
ing passage of the Motor Vehicle Owner’s Right to Repair Act, which will once again level the
playing field in this specialty field. Don’t pass up an opportunity to add profits to your business!

Moving on to another specialty area, | attended my first SAVTA board meeting. For those of you
that don’t know, ALOA owns SAVTA but the two are operated separately. The ALOA board con-
stitutes the shareholders of SAVTA, and as such, we elect that board. It is always a difficult task
because there is a glut of talented and qualified candidates. This year was no exception. Skip
Eckert, CML, will once again lead SAVTA as president, with a strong board consisting of Ron
Snively, CML, CPS, Ron Jewell, John Greenan, CML, CPS, Owe Bengsston, and Tim Abner. SAV-
TA continues to grow in numbers, and puts on the premier trade show for safe technicians in the
world. My congratulations to the SAVTA board and my best wishes and support for continued

success.
| am off to chair my first ALOA board meeting. I'll be reporting on that next month.
Sincerely,

William L. Young, CML

n Keynotes ® November 2003
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m Off the Beaten Path: 1999 Isuzu Vehi-Cross & iof fiepanier &t
The VehiCROSS wais first shown as a concept Vehicle in 1993 at the Tokyo
Motor Show where it gamered quite a reaction. It has been available in its
home market for a few years and won Japan's "Car of the Year" award in
1997. Although you can use information from this article to service other cars,
this is an offthe-beaten-rack sort of vehicle, any way you slice it. But as long
as you approach it the right way, it should make you some easy money should
it ever cross your path.

m RATTail Personal Fault Code Reader 8y Tom Seroogy

New opportunities for today’s electronic automotive locksmith! The advent of
fransponder technology and the proliferation of automotive electronics has
brought with it a tidal wave of tools, technology and niche services. From
transponder keys to remotes, the changes often leave the automotive locksmith
drowning in a pool of possibilities with, sometimes, too few means for
keeping afloat.

E The Magic of Spherical Master Keying By Eric Cosfley, CRL
There are a few things about master keying that regularly tend to make me
cringe. Customers often want certain areas cross keyed, which immediately
puts a glitch in your mathematical progression. | despise cross keying, and
generally spend a great deal of time trying to explain to the end user that
cross keying is, at best, not only difficult, but inadvisable. Even so, | occasion-
ally find myself eventually succumbing to a customer’s very specific desires. But
now | don't have fo.

m A Pair of Gun Safes By Greg Perry, CML, CPS

This month, we'll look at a couple of gun safes, one Liberty and one Amsec
that looks more like a Sentry, especially inside. We'll also look at a Hamilton
Night Depository opening | did recently. Safe openings come in all shapes
and sizes.  The vast majority of my openings are pretty easy. This one

was not!

m Opinion: Associations: Are They Working? 5, jim Hancodk, cit
Yes and no. That's the only answer that you could realistically give for this
question. There is no black and white answer any longer, only shades of gray.
For some groups, associations work well. For others, it seems to be a lost bat-
fle. How can we all pull together and maximize the value of the memberships
we have?

m The New Face of Schwab

Founded in 1872, in Lafayette, IN, Schwab Safe Company is one of
Indiana’s oldest continuously operational manufacturers. The Schwab Safe
Company's early credits include vault doors and safes, baby buggies and
horse-drawn carriages, as well as a wide array of castings. Today, Schwab
is a modern safe manufacturer in every way. Here's a look at the Schwab
of today.

website at www.aloa.org
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TECHNICAL SALES, INC.
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Sex Bolt Hardware and Fasteners - In stock for immediate shipment.

¢ Sex Bolts - Standard and Custom Sizes ¢ Custom Service

e Sex Bolt Assortment Kits ¢ 50 Piece Minimum custom order

* Barrel Bolts * Quick TurnAround

* Binding Posts e CNC manufactured, Top Quality

e Connecting Bolts * Brass, Stainless Steel, and Steel materials

e Architectural finishes
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TECHINICAL SALES, INC.

o e % Phone: 631-698-7173 * Fax: 631-736-5467




UPCOMING PRP SITTINGS

11/8/2003

11/13/2003

11/16/2003

11/16/2003

12/11/2003

12/14/2003

Detroit, Ml

Locksmiths Security Association
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8:00AM e Dallas, TX © ALOA
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TBD e Montgomery, Al
Alabama Locksmiths Assn.
Amanda Boyd 334/793-5060

8:00 AM e Ellicott City, MD
Clark Security Products
Joan Emrick 619/718-7308
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Hope Rodriguez 800/532-2562 X30

9:00 AM e Fairborn, OH
Ohio Valley Chapter
William M. Lockwood, CRL
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11/15/2003
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Randolph, MA

The Flying Locksmiths, Inc.
Barry McMenimon, CRL
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Detroit, MI

Locksmiths Security Association
Life Safety Codes and the ADA
Maurice Horne, CML
313-550-5810

Montgomery, AL ® AL Locksmiths Assn.
Amanda Floyd 334-793-5060
Closed Circuit TV for Locksmiths



41ST ANNUAL GONVENTION & TRADE SHOW
IN THE HISTORIC MARKET DISTRICT ON GALVESTON ISLAND
FEBRUARY 24 - 29, 2004

ALOA ACE CLASSES

Wednesday, February 25, 2004:

Investigative Locksmithing |
Automotive Key Generation

Electronic Safe Lock Servicing &
Troubleshooting Small Format IC - P-38

Thursday, February 26, 2004
Investigative Locksmithing I
Advanced Transponders

Combination Lock Servicing &
Troubleshooting Large format IC - P-39

Friday, February 21, 2004:
Investigative Locksmithing Il
Remotes & Automotive Update
Safe Deposit Locks

Motorcycle Locksmithing « P-22
Basic Safe Penetration

Tubular Key Locks  P-12

“P-#" indicates PRP certified classes

* FREE GLINICS
o FREE SEMINARS

e GENERAL MEMBERSHIP
MEETING

o ELEGTION &
INSTALLATION
OF NEW OFFICERS

e PRODUCT EXHIBIT

e SGHOLARSHIP
RAFFLE

o BANQUET DINNER, CASI-
NO PARTY

FOR MORE INFORMATION GONTAGT:

Butch Titus, Secretary * P.0. Box 142 « Adkins, TX 78101 ¢ 210-649-2166




In Memory
The ALOA community has recently lost a wonderful member. The wife of ALOA
Lifetime of Outstanding Achievement Award and Keynotes Author of the Year recipi-

ent Dan Graffeo, CRL, CMST - has died tragically of a rare form of cancer. Lois
Graffeo, CRL, an ALOA member, passed away this summer. On behalf of everyone
at ALOA, we wish to extend our deepest sympathies to the Graffeo family.

ALOA Code of Ethics

All members of the ALOA by acceptance and continuance therein, shall be deemed

to have subscribed to the following Code of Ethics:

That the dignity of our chosen profession may be perpetuated, it is the duty of all

members of the ALOA.

* To practice their profession in the spirit of fairness to their clients, with fidelity to
security in conformance with appropriateness, and with high ideals of personal
honor;

¢ To properly and impartially analyze security problems, and to advance the best
possible solution for the protection of their clients;

* To conduct themselves in a dignified manner;

* To abide by applicable licensing and business regulations;

* To abstain from using improper or questionable methods of soliciting patronage,
and to decline to accept such incompatible patronage;

* To refrain from associating themselves with or allowing the use of their names by
any enterprise of questionable character, or in any manner countenancing misrep-
resentation;

* To cooperate in advancing the best interest of the locksmithing industry by inter-
change of general information and experience with fellow locksmiths;

¢ To encourage and promote loyalty to the profession, always ready to apply their

special knowledge, skill and training for the use and betterment of our industry.

Let Us Know!

If you have an opinion to offer on ALOA, the state of the industry, or life in general,
we want to know about it! Submissions to the "Mailbox" section of Keynotes are
printed on a space-available basis. Write to: "Letters to the Editor"; ALOA; 3003 Live
Oak Street; Dallas, TX, 75240; FAX 214/827-1810; e-mail: editor@aloa.org.

Need Help?

At ALOA, we want to make sure you are getting as much bang for your membership
dues buck as we are able to give you. If you have had problems getting membership
services, or have a question regarding member services, please contact Bill Gibson,

exectuve director, at 800/532-2562, or e-mail: charlie@aloa.org.

ALOA'S NEW CLEARSTAR OFFER!!

Starting in January 2004, all ALOA members who renew for the year will receive a
$15 discount off of ClearStar membership (currently $45). This includes new and
renewal memberships with ClearStar. Application must be made through ClearStar:

www.security @clearstar.com

ALOA's POSITIVE ID POLICY:

ALOA locksmiths are instructed to use the following positive identification policy
when servicing lockouts:

* Notify Caller. When a call comes in to request lockout services, ask the caller if
he/she has identification and authority to open the lock.

* Complete Form. Upon arrival at the job site, the locksmith should complete an
Authorization Form that asks for the name, address, phone number, identification
number and property description from the customer.

* Verify I.D. Verify the customer's photo-identification card and compare it to the
information provided by the customer. If no photoD card is available, ask for
some other reasonable form of ID.

* Verify Authority. The locksmith should inquire as to what authority the customer has
to open the lock, and request fo see any reasonable and appropriate evidence
that could verify the authority. This may be impossible in some cases.

® Ask for Signature. Ask the customer to sign the Authorization Form, which should
contain a statement that (a) the information given by the customer is correct, (b)
the customer has the authority to open the lock, and (c) the customer shall identify
and hold harmless the locksmith against liability.

* Optional Last Resort. If you have any suspicions that the customer is giving false
information or does not have authority to open the lock, say that you will be
happy to open the lock provided a law enforcement officer is present. If the cus-
tomer agrees, call the police; if not, leave.

File the Form. Keep the Authorization Form on file for a reasonable period of time.
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Off the beaten path: 1999 Isuzu Vehi-Cross

(Code Series N5001-N7000)
by Jeff Trepanier, RL
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The VehiCROSS was first shown as a concept Vehicle in 1993 at the Tokyo Motor
Show where it garnered quite a reaction. It has been available in its home market for a
few years and won Japan’s “Car of the Year” award in 1997. Advanced features include a
spare tire that resides inside the rear tailgate and a roof-end spoiler that works as an
air-deflector to keep the rear window free of water and dirt. Zinc-plated steel is used
for the body with the lower section covered by a tough, recyclable polypropylene.
Composite bumpers and under-body moldings complete the body design. It’s an off-
the-beaten-track sort of vehicle, any way you slice it. As long as you approach it the
right way, it should make you some easy money should it ever cross your path.

1. The non-transponder key. 2. Right side view of the steering column with the
ignition cylinder look, off, acc, on, start. To
remove the ignition, turn the cylinder to the off
position (using a key) and push in on the active
retainer about 1 Q inches from the edge of the
face 180 degrees opposite the key buzzer
switch.

3. The ignition cylinder removed. To remove the
lock plug, remove the retainer from the back
and push the plug out toward the front.

4. The lock plug with 8-wafers that are opposing. 5. The passenger side door. To remove the panel,
we will start by removing the door controls by
gently pulling up at the front as it is hooked at
the rear. Unplug the wires and then remove two
Phillips screws from the left and right side of the

door-pull cavity.

6. The controls and handle. You can see the clip at
the front and how it would hook at the rear from
the metal tab.

7. The door release handle. To remove the handle,

9. The back side of the door handle and the lock

8. The door after the panel is removed.

just remove one Phillips screw. Now gently pull
away the panel from the door. The door trim in
the upper left corner may or may not be needed
to be removed for door panel removal. | did not
need to remove the trim.

cylinder. It is not necessary to remove the handle
to remove the lock. The handle was removed for
photo purposes. To remove the lock, separate
the spring retainer and pull the lock cylinder out.
It is not necessary to completely remove the
spring. When installing the lock, just push it back
in, and it will snap back into place.
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10. Close-up of the lock cylinder removed from the

handle. Also seen here is a close-up of the lock
retainer spring.

13. Close-up of the door handle. The opening tool is

in position to open.

14.There are several

15. Close-up of the bot-
tom of the opening
tool inside the door.

types of opening
tools that can be
selected for lifting
up the locking but-
ton by getting under
it. This vehicle, in
my opinion, is very
easy to open. This
is not the only way
to unlock the door;
there are other
contact points in
the door.

Keynotes ® November 2003
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. The door lock cylinder with the key stamped on

it. Read the code carefully due to uneven stamp-
ing, etc. Know your code series when searching
for the proper code so you don't read the code
upside down, etc. The letter in front of the code
is not completely stamped. The code is N6969.

12. The passenger door and the front end of
the vehicle.

16. The bell crank assembly in the door.




18. The rear of the vehicle and lock. 19. The rear lock.

20. A side view of the right side of the vehicle, and 21. Close-up of the locking gas flap. 22.To save time and guesswork, | recommend that

the aircraft-style gas flap.

New Product

when fitting a key to this model vehicle that you
go straight for the passenger’s door look and cut
a key by the code number. This style lock system
and code series are used on other models.

<> SAFE CORPORATION
QP

Viking Stainless

Fire & Burglary Protection
State of the Art Composite Fill

Strong ¢ Functional ¢ Attractive

Available in 10 sizes
to Fit Every Need

g

See us at www.a-bsafecorp.com

1-800-253-1267
Fax 856-863-1208

CALL FOR YOUR CATALOG TODAY

ADVERTISE WITH WEATHERPROOF SAFETY LABELS!

Lockout your
competition

by placing your
calling card on
every door you
service! Keep
your name in front
of every customer
with these Durable,
Affordable Labels
Call & Order Today
1-800-355-6322

(AcTuAL LABEL Size 1 1/2 x 4 1/2)

Professional Business Products

ALOA Associate Member
Check out our competitive prices on Invoices with two color ALOA
logo, Repair Tags/Claim Checks, Business Cards, Door Hangers,
Shirts, Hats, Pens, Key Tags, Magnets.
www.professionalbusinessproducts.com
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RAT Tail Personal Fault Code Reader

New opportunities for today’s electronic automotive locksmith!

By Tom Seroogy

The advent of transponder technology and the prolifera-
tion of automotive electronics has brought with it a tidal
wave of tools, technology and niche services. From
transponder keys to remotes, the changes often leave the
automotive locksmith drowning in a pool of possibilities
with, sometimes, too few means for keeping afloat.

Among the newer and quickly growing niche services is
vehicle diagnostics. While this service is not for every lock-
smith, those that do their fair share of transponder and
remote programming may find this service not only simple,
but one that can be added to the routine of their automo-
tive services without much, if any, added expense.

What's vehicle diagnostics?

In short, from 1995 forward all vehicles sold and driven in
the United States must meet OBDII standards. This EPA
induced standard includes several requirements that allow a
technician to scan a vehicle for reporting various problems
in the car. Each problem is reported on the scan tool as a
DTC, or Diagnostic Trouble Code.

For example, if a vehicle’s EGR valve or injection system is
suffering from problems or failures, one or more DTCs
may be recorded to indicate the problem(s). A technician
retrieving the codes, is able to quickly diagnosed and cor-
rect these problems.

Although the development and application of trouble codes
is beyond the scope of this article; the fact that any techni-
cian with a diagnostic tool can retrieve these codes makes
it possible for a locksmith with a scan tool to earn a few
extra dollars in doing so. Thus, if you’re using a scan tool to
program transponder keys or remotes into vehicles, you
already own all that is needed to retrieve a list of DTCs
from the vehicles for which the tool is designed.

What markets are available?

Although any locksmith can benefit from offering diagnos-
tic services, those doing work for the following markets
stand to make the most from offering such a service:

* New and used car dealers

* Auctions

* Rental companies

* Tow and repo work

* States that require emissions tests
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The first four customer bases on the list offer the most
potential for a locksmith. To make money, speed in getting
a car from the lot to the front line is critical. By offering a
quick check of all incoming vehicles, the locksmith can
help isolate problem vehicles before they hit the customer’s
front line. By identifying problems while the car is still in
the lot, there is a savings of the customer’s time and
expense in shuffling the car back and forth between the lot,
garage and front line. Currently, locksmiths performing this
service charge an average of $20 to $50 per car.

As states move to using diagnostic tools to perform emis-
sions tests, the potential for offering a quick pre-test scan
is good. This service can be offered to customers whenever
keys are made or duplicated for their cars. The average
price is $20 to $35 per car.

What do I need?

If you are already doing transponder work and own original
equipment diagnostic tools — i.e. NGS, Consult 1T, MUTII,
etc. - the chances are you're already capable of providing
this service.

Still, even without these tools there are many inexpensive
aftermarket tools that available for performing simple
OBDII related system diagnostics.

It should be noted, however, that whereas OE tools

offer the technician a full array of DTC’s on all vehicle
systems, aftermarket tools are limited to emission related,
OBDII DTCs.

One new tool, the Personal Fault Code Reader, dubbed
RATTail, was recently tested by Lockmasters. (See photo-
graph 1.)

Applications:

This tool is designed to interrogate, report and clear all
OBDII diagnostic fault or trouble codes (DTC’s) on all
1996+ North American vehicles falling under OBDII
standards and using the following protocols:

* ISO 9141

* Ji850VPW

* J1850PWM

* KWP2000



Operation

PERSONAL FAULT CODE
READER

For our trial, we worked on a 1996 Ford Explorer. This par-
ticular vehicle had been running for some time with the
“CHECK ENGINE” light on. It was the perfect candidate for
trying this new tool. (See photograph 2.)

NOTE: The RATTail
does not work on
North American
vehicles using the

newer CAN protocol.

1. Plug RATTail unit into vehicle’s OBDII or Data Link
Connector (DLC) port. (See photographs 3 and 4.)
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Diagnostic
Trouble Codes:

Anatomy

FIRST DIGIT
An alpha designation that indicates which control
system triggered the code. Four letters are cur-

rently used:
e P — Powertrain
* B — Body
e C — Chassis

* U — Unidentified (for future applications)

SECOND DIGIT
a numeric value of 0 through 3.
* 0 —indicates a generic SAE defined code.
* 1 —an enhanced SAE code, or code that is
defined by the Original Equipment
Manufacturer.
* 2 or 3 —reserved for future use by SAE or
Original Equipment Manufacturer.

THIRD DIGIT
Indicates the subsystem where the trouble or
fault occurred. The definition of the digit is depen-
dant on under which system, indicated by the
first digit, the subsystem lies. For example, if the
first digit is “P” — Powertrain, the available third
digits may be:

* 1 - Fuel or Air Metering

* 2 - Fuel or Air Metering

* 3 - Ignition or Engine Misfire

* 4 - Auxiliary Emission Controls

* 5 - Vehicle or Idle Speed Controls

* 6 - Computer or Output Circuit

* 7 - Transmission Controls

* 8 - Transmission Controls

* 9 - SAE Reserved for future use

* 0 - SAE Reserved for future use

Fourth & Fifth Digits — Indicate specific condi-
tions that caused the trouble code. “00” is non-
specific and indicates a generic or general mal-
function. Other numbers can indicate low or high
voltage signal, slow response, or out-of-range
signal.
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The RATTails or PCRs LED displays “PCR."(See photograph
5.)

2. Turn ignition lock to ON position. Make sure that all indi-
cator lights in the dash area light. If errors occur in read-
ing, make sure that the ignition is in the ON position and
not the ACC or LOCK/OFF position.

3. Begin by depressing the highlighted button on the PCR
unit. If problems have been detected, the LED displays
“CODE” to indicate that DTC'’s are present. (See photo-
graph 6.)

This is followed by a letter prefix — P, C, B, or U (see expla-
nation below) — indicating the system with the reported
problem(s). In the case of this vehicle a “P” is displayed,
indicating that the trouble is originating in the Powertrain.
(See photograph 7.)



4. Depress the check button on the PCR to
see if any other DTC'’s are present. (See
photograph 8.) Depress the check button
until all DTCs have been read and record-
ed. (See photograph 9.) When the last
DTC has been shown, the PCR displays
“DONE.” (See photograph 10.)

Write down all DTCs and report them to your
customer.

5. The RATTail is also capable of clearing all
visible DTCs as well. After making all
repairs, simply press and hold the check
button to clear DTCs and reset the vehi-
cleis computer(s). “CLR” indicates that all
codes have been cleared. (See photo-
graph 11.)

Make all necessary repairs to vehicle and
recheck vehicle for DTCs.

NOTE: In most instances, the vehicle must
be operated and complete one or more
“OBDII Cycles” before reporting a DTC.
These cycles vary by year, manufacturer and
model of the vehicle.

No Fault Codes Present

SEQUENCE LED DISPLAY STATUS/IDENTICATION
1 PCR Introduction/Title message. Press button to proceed.
2 === Logging onto vehicle system
3 CODE Checking for fault codes
4 DONE Operation complete/no codes found. Press button to re-test.

SEQUENCE LED DISPLAY STATUS/IDENTICATION
1 PCR Introduction/Title message. Press button to proceed.
2 Fia Logging onto vehicle system
3 CODE Checking for fault codes
4 P Display a single letter indicating trouble code type:
C P-Powertrain
B-Body
B C—Chassis
U U-Unidentified (for future applications)
This letter is followed by a four-digit trouble code.
5 NNNN Four-digit fault number or trouble code. Press button to proceed
to step through all present codes.
See sample list of trouble codes
6 DONE Operation complete. Press and hold button to clear codes
7 CLR Clearing fault codes.
8 DONE Operation complete. Press button to re-test.

No LED Displayed after plugging
into vehicle’s OBDII or Data Link
Connector (DLC) port.

(&)

. Make sure vehicle’s battery is fully charged.

. Make sure RATTail connector is firmly seated on vehicle’s
OBDII or DLC connector.

. Make sure ignition lock is in ON position. ACC, LOCK or OFF
position will not work.

. Check fuses. In some instances, power to OBDII port is sup-
plied through auxiliary fuses — i.e. cigarette lighter, etc.

. If after performing steps 1 thru 3 the LED still does not display
the DLC terminals that supply power may be damaged. Refer
vehicle to dealer for service.

Receive constant “Err” message.

. Make sure vehicle’s battery is fully charged.

. Make sure RATTail connector is firmly seated on vehicle’s
OBDII or DLC connector.

. Make sure vehicle is OBDII compliant — required for 1996+
vehicles.

. Make sure that the vehicle does not employ CAN technology
(starting in some 2004+ vehicles).

. Newly installed or introduced modules may require an initial-
ization process before they are operational. Module initializa-
tion is required before the RATTail is able to communicate with
the module. If a new or used module was installed, or if modifi-
cations were made to existing modules, see authorized dealer
for proper initialization procedure.
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Generic OBDII Diagnostic Codes

P0100
PO101
P0102
P0103
P0104
P0105
P0106
P0107
P0108
P0109
PO110
PO111
P0112
P0113
PO114
P0115
PO116
PO117
P0118
PO119
P0120
PO121
P0O122
P0O123
P0124
P0125
P0126
P0128
P0130

P0131
P0132

P0133
PO134
P0O135
PO136
PO137
P0138
PO139
PO140
PO141
PO142
PO143
PO144
PO145
PO146
PO147
PO150
PO151
PO152
PO153
PO154
PO155
P0O156
PO157
PO158
P0O159
P0160
PO161

P0170

Mass Air Flow Circuit Malfunction

Mass Air Flow Circuit Range/Performance Problem

MAF Circuit Low Input

MAF Circuit High Input

MAF Circuit Intermittent

MAP/BP Circuit Malfunction

MAP/BP Sensor Range/Performance Problem
MAP/BP Sensor Low Input

MAP/BP Sensor High Input

MAP/BP Circuit Intermittent

IAT Circuit Malfunction

IAT Circuit Range/Performance Problem
IAT Circuit Low Input

IAT Circuit High Input

IAT Circuit Intermittent

ECT Circuit Malfunction

ECT Circuit Range/Performance Problem
ECT Circuit Low Input

ECT Circuit High Input

ECT Intermittent

TP Sensor A Circuit Malfunction

TP Sensor A Circuit Range/Performance Problem

TP Sensor A Circuit Low Input

TP Sensor A Circuit High Input

TP Sensor A Circuit Intermittent

Insufficient Coolant Temp For Closed Loop Fuel
Control

Insufficient Coolant Temp For Stable Operation
Coolant Thermostat Malfunction

Heated O2 Sensor Circuit Malfunction

(Bank 1, Sensor 1)

Heated O2 Circuit Low Voltage (Bank 1, Sensor 1)

Heated O2 Sensor Circuit High Voltage
(Bank 1, Sensor 1)

Heated O2 Sensor Circuit Slow Response
(Bank 1, Sensor 1)

Heated O2 Sensor Circuit No Activity Detected
(Bank 1, Sensor 1)

Heated O2 Sensor Heater Circuit Malfunction
(Bank 1, Sensor 1)

Heated O2 Sensor Circuit Malfunction

(Bank 1, Sensor 2)

Heated O2 Sensor Circuit Low Voltage

(Bank 1, Sensor 2)

Heated O2 Sensor Circuit High Voltage
(Bank 1, Sensor 2)

Heated O2 Sensor Circuit Slow Response
(Bank 1, Sensor 2)

Heated O2 Sensor Circuit No Activity Detected
(Bank 1, Sensor 2)

Heated O2 Sensor Heater Circuit Malfunction
(Bank 1, Sensor 2)

Heated O2 Sensor Circuit Malfunction

(Bank 1, Sensor 3)

Heated O2 Sensor Circuit Low Voltage

(Bank 1, Sensor 3)

Heated O2 Sensor Circuit High Voltage
(Bank 1, Sensor 3)

Heated O2 Sensor Circuit Slow Response
(Bank 1, Sensor 3)

Heated O2 Sensor Circuit No Activity Detected
(Bank 1, Sensor 3)

Heated O2 Sensor Heater Circuit Malfunction
(Bank 1, Sensor 3)

Heated O2 Sensor Circuit Malfunction

(Bank 2, Sensor 1)

Heated O2 Sensor Circuit Low Voltage

(Bank 2, Sensor 1)

Heated O2 Sensor Circuit High Voltage
(Bank 2, Sensor 1)

Heated O2 Sensor Circuit Slow Response
(Bank 2, Sensor 1)

Heated O2 Sensor Circuit No Activity Detected
(Bank 2, Sensor 1)

Heated O2 Sensor Heater Circuit Malfunction
(Bank 2, Sensor 1)

Heated O2 Sensor Circuit Malfunction

(Bank 2, Sensor 1)

Heated O2 Sensor Circuit Low Voltage

(Bank 2, Sensor 2)

Heated O2 Sensor Circuit High Voltage
(Bank 2, Sensor 2)

Heated O2 Sensor Circuit Slow Response
(Bank 2, Sensor 2)

Heated O2 Sensor Circuit No Activity Detected
(Bank 2, Sensor 2)

Heated O2 Sensor Heater Circuit Malfunction
(Bank 2, Sensor 2)

Fuel Trim Malfunction (Bank 1)
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PO171
P0172
P0173
P0174
P0175
P0176
P0177
P0178
P0179
P0180
PO181
P0182
P0183
P0184
P0185
P0186

P0187
PO188
P0189
P0190
PO191
P0192
P0193
P0195
P0196
P0197
P0198
P0199
P0200
P0201
P0202
P0203
P0204
P0205
P0206
P0207
P0208
P0209
P0210
P0211
P0212
P0213
P0214
P0215
P0216
P0217
P0218
P0219
P0220

P0221

P0222
P0223
P0224
P0225
P0227
P0228
P0229
P0230
P0231
P0232
P0233
P0234
P0235
P0236
P0237
P0238
P0239
P0240

P0241
P0242
P0243
P0244
P0245
P0246
P0247
P0248
P0249
P0250
P0251
P0252

P0253
P0254
P0255
P0256

System Too Lean (Bank 1)

System Too Rich (Bank 1)

Fuel Trim Malfunction (Bank 2)

System Too Lean (Bank 2)

System Too Rich (Bank 2)

Fuel Composition Sensor Circuit Fault

Fuel Composition Sensor Circuit Range/Performance
Fuel Composition Sensor Circuit Low Input

Fuel Composition Sensor Circuit High Input

Fuel Temperature Sensor A Circuit Malfunction
Fuel Temperature Sensor A Circuit Range/Performance
Fuel Temperature Sensor A Circuit Low Input

Fuel Temperature Sensor A Circuit High Input
Fuel Temperature Sensor A Circuit Intermittent
Fuel Temperature Sensor B Circuit Malfunction
Fuel Temperature Sensor B Circuit Range/
Performance

Fuel Temperature Sensor B Circuit Low Input

Fuel Temperature Sensor B Circuit High Input
Fuel Temperature Sensor B Circuit Intermittent
Fuel Rail Pressure Sensor Circuit Malfunction
Fuel Rail Pressure Sensor Circuit Range/Performance
Fuel Rail Pressure Sensor Circuit Low Input

Fuel Rail Pressure Sensor Circuit High Input
Engine Oil Temperature Sensor Circuit Malfunction
Engine Oil Temperature Sensor Range/Performance
Engine Oil Temperature Sensor Low

Engine Oil Temperature Sensor High

Engine Oil Temperature Sensor Intermittent
Injector Circuit Malfunction

Injector Circuit Malfunction - Cylinder #1

Injector Circuit Malfunction - Cylinder #2

Injector Circuit Malfunction - Cylinder #3

Injector Circuit Malfunction - Cylinder #4

Injector Circuit Malfunction - Cylinder #5

Injector Circuit Malfunction - Cylinder #6

Injector Circuit Malfunction - Cylinder #7

Injector Circuit Malfunction - Cylinder #8

Injector Circuit Malfunction - Cylinder #9

Injector Circuit Malfunction - Cylinder #10

Injector Circuit Malfunction - Cylinder #11

Injector Circuit Malfunction - Cylinder #12

Cold Start Injector #1 Malfunction

Cold Start Injector #2 Malfunction

Engine Shutoff Solenoid Malfunction

Injection Timing Control Circuit Malfunction

Engine Overtemp Condition

Transmission Overtemp Condition

Engine Overspeed Condition

Throttle/Pedal Position Sensor/Switch B Circuit
Malfunction

Throttle/Pedal Position Sensor/Switch B Performance
Problem

Throttle Position Sensor B Circuit Low Input
Throttle Position Sensor B Circuit High Input
Throttle Position Sensor B Intermittent

Throttle Position Sensor C Circuit Malfunction
Throttle Position Sensor C Circuit Low Input
Throttle Position Sensor C Circuit High Input
Throttle Position Sensor C Intermittent

Fuel Pump Primary Circuit Malfunction

Fuel Pump Secondary Circuit Low

Fuel Pump Secondary Circuit High

Fuel Pump Secondary Circuit Intermittent

Engine Overboost Condition

Turbocharger Boost Sensor A Circuit Malfunction
Turbocharger Boost Sensor A Performance
Turbocharger Boost Sensor A Circuit Low
Turbocharger Boost Sensor A Circuit High
Turbocharger Boost Sensor B Circuit Malfunction
Turbocharger Boost Sensor B Circuit
Range/Performance

Turbocharger Boost Sensor B Circuit Low
Turbocharger Boost Sensor B Circuit High
Wastegate Solenoid A Malfunction

Wastegate Solenoid A Range/Performance
Wastegate Solenoid A Low

Wastegate Solenoid A High

Wastegate Solenoid B Malfunction

Wastegate Solenoid B Range/Performance
Wastegate Solenoid B Low

Wastegate Solenoid B High

Injection Pump Fuel Metering Control A Malfunction
Injection Pump Fuel Metering Control A
Range/Performance

Injection Pump Fuel Metering Control A Low
Injection Pump Fuel Metering Control A High
Injection Pump Fuel Metering Control A Intermittent
Injection Pump Fuel Metering Control B Malfunction

P0257

P0258
P0259
P0260
P0261
P0262
P0263
P0264
P0265
P0266
P0267
P0268
P0269
P0270
P0271
P0272
P0273
P0274
P0275
P0276
P0277
P0278
P0279
P0280
P0281
P0282
P0283
P0284
P0285
P0286
P0287
P0288
P0289
P0290
P0291
P0292
P0293
P0294
P0295
P0296
P0300
P0301
P0302
P0303
P0304
P0305
P0306
P0307
P0308
P0309
P0310
P0311
P0312
P0320
P0321

P0322
P0323
P0325
P0326
P0327
P0328
P0329
P0330
P0331
P0332
P0333
P0334
P0335
P0336

P0337
P0338
P0339
P0340
P0341
P0342
P0343
P0344
P0350
P0351
P0352
P0353
P0354
P0355
P0356
P0357
P0358

Injection Pump Fuel Metering Control B
Range/Performance

Injection Pump Fuel Metering Control B Low
Injection Pump Fuel Metering Control B High
Injection Pump Fuel Metering Control B Intermittent
Injector Circuit Low - Cylinder #1

Injector Circuit High - Cylinder #1

Cylinder #1 Balance Fault

Injector Circuit Low - Cylinder #2

Injector Circuit High - Cylinder #2

Cylinder #2 Balance Fault

Injector Circuit Low - Cylinder #3

Injector Circuit High - Cylinder #3

Cylinder #3 Balance Fault

Injector Circuit Low - Cylinder #4

Injector Circuit High - Cylinder #4

Cylinder #4 Balance Fault

Injector Circuit Low - Cylinder #5

Injector Circuit High - Cylinder #5

Cylinder #5 Balance Fault

Injector Circuit Low - Cylinder #6

Injector Circuit High - Cylinder #6

Cylinder #6 Balance Fault

Injector Circuit Low - Cylinder #7

Injector Circuit High - Cylinder #7

Cylinder #7 Balance Fault

Injector Circuit Low - Cylinder #8

Injector Circuit High - Cylinder #8

Cylinder #8 Balance Fault

Injector Circuit Low - Cylinder #9

Injector Circuit High - Cylinder #9

Cylinder #9 Balance Fault

Injector Circuit Low - Cylinder #10

Injector Circuit High - Cylinder #10

Cylinder #10 Balance Fault

Injector Circuit Low - Cylinder #11

Injector Circuit High - Cylinder #11

Cylinder #11 Balance Fault

Injector Circuit Low - Cylinder #12

Injector Circuit High - Cylinder #12

Cylinder #12 Balance Fault

Random Misfire Detected

Cylinder #1 Misfire Detected

Cylinder #2 Misfire Detected

Cylinder #3 Misfire Detected

Cylinder #4 Misfire Detected

Cylinder #5 Misfire Detected

Cylinder #6 Misfire Detected

Cylinder #7 Misfire Detected

Cylinder #8 Misfire Detected

Cylinder #9 Misfire Detected

Cylinder #10 Misfire Detected

Cylinder #11 Misfire Detected

Cylinder #12 Misfire Detected

Ignition Engine Speed Input Circuit Malfunction
Ignition Engine Speed Input Circuit
Range/Performance

Ignition Engine Speed Input Circuit No Signal
Ignition Engine Speed Input Circuit Intermittent
Knock Sensor 1 Circuit Malfunction

Knock Sensor 1 Circuit Range/Performance

Knock Sensor 1 Circuit Low Input

Knock Sensor 1 Circuit High Input

Knock Sensor 1 Circuit Intermittent

Knock Sensor 2 Circuit Malfunction

Knock Sensor 2 Circuit Range/Performance

Knock Sensor 2 Circuit Low Input

Knock Sensor 2 Circuit High Input

Knock Sensor 2 Circuit Intermittent

Crankshaft Position Sensor A Circuit Malfunction
Crankshaft Position Sensor A Circuit
Range/Performance

Crankshatft Position Sensor A Circuit Low Input
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