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100% PARTS
ACCESS.

It’s now easier than ever to get
The Right Part at the Right Time:

You now have access to all the parts in your market from Advance
Professional, Carquest Auto Parts and WORLDPAC. From the OE to
the aftermarket, you get the parts and brands you trust with one
single lookup. Experience the difference.
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Think of the challenges techs face who-are responsible for
the service and maintenance of fleets operating in extreme
conditions year-round, like a mining company operating
near the Arctic Circle!
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ACT NOW AND SAVE 20% ON ANY FORDPARTS.COM PURCHASE,
WHEN YOU SPEND $150 OR MORE:

FordParts.com is your go-to tool for Ford Parts and Motorcraft® and now,
we carry Omnicraft;" premium parts designed for non-Ford vehicles. And

for a limited time, save 20% on parts, with purchase of $150 or more, on FordParts.com
FordParts.com. Use promo code PARTS20 at checkout. | )

*Valid on qualifying purchases of $150 or more, made on FordParts.com, before tax for registered customers only. Offer valid now through 12/31/18.
Redeemable up to 3 times per customer. Motorcraft® is a registered trademark of Ford Motor Company. Omnicraft™ is a trademark of Ford Motor Company.
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WHAT IS A GOOD
SERVICE ADVISOR WORTH?

This position drives your shop success — do you have
the right person in place?
CHRIS “CHUBBY” FREDERICK // Contributing Editor

EFFECTIVE OWNERS, MANAGERS USE
THESE THREE RULES

Learn to evaluate the tasks that take up your time and
determine what can go
BOB GREENWOOD // Contributing Editor

GLOBAL INITIATIVE

Shop owners relocate from Argentina to join forces
with U.S. franchise
ROBERT BRAVENDER // Contributing Editor

MASSACHUSETTS KICKS OFF
STATE DATA DEBATE

U.S. Senate considering AV legislation while U.S. DOT
issues AV Guidelines 3.0
ROBERT REDDING // Contributing Editor
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Live how you want to live — positively — and let others

decide if they want to continue down that path with you
MIKE JONES // Contributing Editor
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MORE THAN AN OIL CHANGE

Performing this vital maintenance service is about more than
draining the crankcase and replacing a filter
G. JERRY TRUGLIA // Contributing Editor

COUNTING THE COSTS

Safety is not an afterthought. Are you doing all you can?
TONY MARTIN // Contributing Editor

SURVIVING THE TOUGH ONES

Feel like throwing up your hands in frustration when you're faced
with tough diagnostic challenges? You're not alone!
JAIME LAZARUS // Contributing Editor

EXTREME DIESEL SERVICE

Think of the challenges techs face who service and maintain
fleets operating in extreme conditions year-round
VANESSA ATTWELL // Contributing Editor

IS THE CURRENT PATH CLEAN?

What does testing “power and grounds” really refer to, and how
do you perform these tests correctly?
PETE MEIER // Technical Editor

WHEN THE PROBLEM IS TERMINAL

Electrical connection issues are more common and the symptoms
they create may mimic failed components — that haven't failed
MICHAEL MILLER // Contributing Editor

WATER PUMP SERVIGE — NOT JUST A
“BOLT ON” REPAIR

The original water pump lasted years and thousands of miles.
Why did your replacement only last six months?
PETE MEIER // Technical Editor
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INDUSTRY NEWS

RECRUITMENT

DEALER PARTNERS WITH COLLEGE
TO TRAIN INMATES AS TECHS

MOTOR AGE WIRE REPORTS //

A Virginia automotive dealer is
joining with a local sheriff and

community college to train non-violent
offenders in the Norfolk City Jail as au-
tomotive technicians.

Dennis Ellmer, president of Priority
Automotive, believes the new Priority
Technical Training Center can help
put a stop to the revolving door at the
Norfolk City Jail while helping his 21
auto dealerships in Virginia and North
Carolina answer a nationwide shortage
of auto technicians.

“This may seem like an unlikely
partnership, but it just makes perfect
sense,” said Ellmer, who was joined by
Virginia Gov. Ralph Northam during a
formal dedication ceremony in Sep-
tember. “Teaching non-violent offend-
ers to make a good honest living is good
for our communities, good for our law
enforcement agencies, and good for
Priority Automotive.’

Built and funded entirely by Prior-
ity Automotive, the new training center
features 12 repair bays and will train
15 non-violent offenders for careers in

>> TECHS CONTINUES ON PAGE 6

MANAGEMENT
SUCGESS REBRANDS
AS DRIVE

CHELSEA FREY //
Senior Associate Editor

Management Success,

an automotive, collision
and truck repair consulting and
training group, announced its
rebranding as DRIVE at its SHOP
OWNER'S EXPO in Pomona,
Calif., last month.

DRIVE's CEO, Bill Kilpatrick,

spoke to ABRN about the
company'’s rebranding and future.

Why did your company
decide to rebrand?
“Management Success has
been a leading name in business
consulting for 25 years. | took
control of the company when
Mike Lee passed away. Mike
was a wonderful friend, and |
deeply respect his knowledge
of the industry and his wit. |
came in with a background

in technology, and | saw the
opportunity to make changes.

>> DRIVE CONTINUES ON PAGE 6
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AIRTEX-ASC LAUNCHES
NEW ENHANGED
WEBSITE

The newly designed
website at AirtexASC.com
features increased product
information and detailed
technical support to help
meet the needs of its
customers.
MOTORAGE.COM/NEWWEB

ASGCA DEGREE
PROGRAM IS FIRST OF
ITS KIND

The Automotive Service
Councils of California
Degree Program at
Cuyamaca College in El
Cajon, Calif, aims to help
the industry find qualified
technicians.
MOTORAGE.COM/ASCCA
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GRC INDUSTRIES, NAPA
SUPPORT INTREPID
FALLEN HEROES FUND
CRC and NAPA are
partnering to fund a
non-profit that serves
U.S. military personnel
suffering from Traumatic
Brain Injury and Post-
Traumatic Stress.
MOTORAGE.COM/IFHF

LIQUI MOLY PARTNERS
WITH CHICAGO BULLS
The oil manufacturer’s
brand will have a
significant presence at the
United Center where the
team plays, including logo
placements on pole pads
at both baskets, as well as
on digital platforms.
MOTORAGE.COM/BULLS

MITCHELL 1 NAMES
SWEEPSTAKES WINNER
Becky Hillig of Hillig Auto
Center in Long Prarie,
Minn,, won the Fabulous
Las Vegas Sweepstakes
and an expense-paid trip
to AAPEX and SEMA,
which ran Oct. 30-Nov. 1
in Las Vegas.
MOTORAGE.COM/HILLIG

PHOTO: PRIORITY AUTOMOTIVE
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A car load of over 6,500 sensors, in fact.
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That’s right, we are expanding beyond oxygen sensors to
manufacture a full line of premium technical sensors for the
aftermarket with more than 6,500 SKUs. Engineered for
optimum performance, our new sensors meet exacting OE
requirements and are designed for reliability.

See our new sensors at '

THE SENSOR SPECIALIST"
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>>TECHS CONTINUED FROM PAGE 4

automotive repair through a two-year
certified program offered by Tidewater
Community College.

Ellmer said he got the idea during
a trip to Fiji, where he met a tour guide
who earned a tourism degree while in-
carcerated in a local jail.

Priority is paying 100 percent of

the trainees’ tuition, and will offer each
trainee a full-time job with benefits once
they finish the two-year program.

Norfolk Sheriff Joe Baron said it
costs Norfolk taxpayers an average of
$26,000 to house a single offender for
one year.

“What we know is more than 96 per-
cent of our offenders are coming back to

our community,” Baron said. “We also
know former offenders are less likely
to return to jail if they have gainful em-
ployment at the time of their release. By
funding the cost to build the center and
pay the trainees’ tuition, what Priority is
doing here is nothing short of life chang-
ing for these inmates. And great for the
community.” ZZ

>> DRIVE CONTINUED FROM PAGE 4

The decision to rebrand is big. We are modernizing our
content top to bottom. This impacts every service we offer.”

What is unique about DRIVE and the history behind
the rebrand?

“Years ago, | launched a software company that grew to
100 employees, and it was acquired by General Electric.
Software development is in my blood. The technology
company | have been incubating is now fully integrated with
the automotive aftermarket. We have quadrupled the size of
our development force.”

How is DRIVE helping repair shops be successful in
this rapidly changing industry?

“Rather than focusing on the day-to-day duties of a CEO, | am
more comfortable spearheading research and development,
pioneering new training techniques and coaching styles, plus
seeing the future and staying in front of the technology curve.
Every player in the automotive aftermarket, whether they are a
huge parts vendor or a small independent garage, could have
their game uprooted and batted down if they don't face the
coming onslaught of technology. It is our duty to make certain

proper use of technology and G
business combined.”

our clients succeed through the

How will the rebrand benefit
clients and shop owners?
“DRIVE solutions will provide
shop owners more free time,
financial stability, growth,
succession and gives the modern

BILL KILPATRICK,
CEO OF DRIVE

shop owner an opportunity to
create their life by design.”

In balancing the past and future of the company, how
will DRIVE’s offerings be expanded?

“You might be surprised about what we are keeping and
what we are changing. We are a management services
company. This foundation will not be diminished; it will be
enhanced. Our clients are extended family to us. We know
them well and we love them. DRIVE will always be committed
to their success. We are closely partnering with industry
influencers. You can expect to see more developments in
2019 than you have seen in our past 25 years.” I

STUDY: CONSUMERS WANT DATA CONTROL

MOTOR AGE WIRE REPORTS //

More than 8 in 10 U.S. vehicle owners
and lessees believe car owners should
have full access to and control of their
vehicle’s data, including maintenance
and repair information, according to
a survey released by the Auto Care
Association.

The survey, conducted by research
firm Ipsos, found 86 percent of consum-

6 NOVEMBER 2018 MOTORAGE.COM

ers said vehicle owners should have
access to driver and vehicle data — or
telematics. Another 88 percent of con-
sumers believe a vehicle's owner should
decide who has access to this data.
There is continued debate over
vehicle data. Vehicles continue to get
“smarter” with telematic technolo-
gies that enable real-time, wireless
transmission of driving behavior in-
formation. However, as technology

advances, OEMs are gaining exclusive
access to vehicle data at the expense
of consumers.

“Without the right to control where
their data goes, car owners may face
greater inconvenience, greater cost and
fewer options for taking care of their
vehicle,” said Bill Hanvey, president and
CEO of Auto Care Association. “These
results should be a wake-up call to
automakers.” IZZ



INTELLIGENT DIAGNOSTICS

" ZEUS A

ZEUS WITH INTELLIGE! IAGNOSTICS. THE SMARTEST PATH TO FIXED.
What makes it so smart? It provides all the functions and repair tips you need to diagnose, repair and
manage complex issues — guiding you through the steps you need, while avoiding the ones you don't.

-Smart homepage provides all necessary infarmation on one scrolling, easy-to-navigate screen.
-Quick access to TSBs, tests and “Smart Data’, specifically relevant to the vehicle and code.
-Includes SureTrack® offering real fixes from technicians who've already solved the same problems.
-Asmart investment, saving you time on every diagnosis and repair.

And the quickest path to putting ZEUS with Intelligent Diagnostics to work for you is to talk to your

Snap-on® Franchisee. Or visit diagnostics.snapon.com/ZEUS 5”ap-a”®

Snap-on is a trademark, registered in the United States and other countries, of Snap-on Incorporated.
All rights reserved. @Snap-on Incorporated 2018.
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What Is a good service
advisor worth?

This position drives your shop success — do you have the right person in place?

hatis a great service ad-

visor worth? Before we

can put a value on this

we need to define what
agood or great service advisor is. I prom-
ise you, there are far more mediocre and
even bad service advisors out there than
good or great. How can this be? Because
hiring and terminating employees is a
hard thing to do, and it is easier to keep
who you already have at the counter. Let's
listen to a former multi-store operator
and ATI coach, Paul Marsh, offer some
suggestions on this topic.

Personality vs. technical
ability

Personality is far more important than
experience. I can teach a layperson most
everything you would need to know to
be a successtul service advisor within 60
to 90 days on the job. What I can never
teach, and no one can, is the right per-
sonality to be successful as a service
advisor. What does the right personal-
ity look and sound like?

 You can hear them smiling over the
phone. Their tone, energy and voice in-

flection make the caller feel their call is
important and their business would be
appreciated, rather than feeling that the
call is an unwelcome interruption.

« Theyare social butterflies! The kind of
person you can take to a party where they
do not know a soul and they are comfort-
able and happy to meet new people.

o They have a high need for recognition,
which drives them to high performance.
« A high sense of urgency. They can't
wait to do it all!

CONSIDER HIRING THE RIGHT
PERSONALITY AND THEN
TEACH THEM THE REST.

« Empathic — they can relate to the
level of concern of others and make
them feel at ease.
o« MONEY MOTIVATED! They thrive
in a pay-for-performance position and
are focused on what it takes to maximize
their income.

How many can say this describes
your advisor? When I bring up a con-
cern about their advisor,  have had own-

#

In 2018, ATl members surpassed the $1 Billion milestone for

return on their ATl investment

[ The average workshop attendee picks up 3-8% profit
W' We've helped more than 25,000 shops over 35-plus years

[ Rated the #] management consulting firm in the

industry by Frost & Sullivan

Visit www.ATIworkshops.com or call (410)691-8122

to register for a workshop near you.

Hurry — spots are limited!

' PLAN FOR SUCCESSION & RETIRMENT

'WE OFFER LIFE-CHANGING 1-DAY AUTO REPAIR SHOP
OWNER WORKSHOPS ACROSS THE US AND CANADA!

Automotive Training Institute

ers tell me things like, “He is not a people
person” and, “Once you get to know her
she is a good person” A phone call lasts
minutes at best, so how can a customer
get to know him or her enough to feel
like your shop is the place to go? Indif-
ference from the person a consumer
deals with is one of the biggest reasons
customers quit a business.

Frequency reports

In a recent coaches’ meeting, we were
reviewing “frequency reports”” This is an
invaluable tool to track the frequency
of your customer visits and show how
many are one-time, two-time, etc., re-
turning customers. I was astonished to
see that at a very successful shop, 53
percent of their customers came to the
shop only once. This shop spends good
money on their website, search engine
optimization and ad words. But they
are clearly NOT giving their customers
a compelling reason to return. Their
four- and five-time return customers
accounted for over half their sales with
hundreds of dollars more in ARO, but
only single-digit percentages of their
overall car count. If they could double
their four- and five-time return rate, they
would never need to spend a dime on
ad words or social media. They would
be rolling in the dough!

I cannot speak to this shop's advisors
or customer experience, but I sure do
question them. How do you lose more
than half of your first-time customers
and not think that something is wrong?
What impact does a good service advi-
sor have on return rates? They have al-
most complete control over it except for

8 NOVEMBER 2018 MOTORAGE.COM



the percentage of people who move, visitors to the area and
other reasons that customers may not return.

It starts with the call prior to visiting. I cannot tell you
how many times in my many years running multiple stores
and districts that I have seen car count climb substantially
within days of changing a store manager. The new manager
answered the phone clearly and professionally, spoke with
a smile, showed interest, invited the customer in, made it
clear that their call was important and their business would
be appreciated and all in all, gave the customer a compelling
reason to come in.

A great service advisor greets the customer as soon as they
walk in and shows warmth and professionalism that puts the
customer at ease. The write-up process includes questions that
clearly define the customer’s concerns; and the customer feels
a connection to the service advisor based on their urgency, pro-
fessionalism and personality. A great service advisor is a great
people person who finds commonality quickly and makes oth-
ers feel comfortable. You CANNOT teach this.

Great service advisors

A great service advisor has a process when contacting the cus-
tomer about their vehicle that includes the customer in the con-
versation, paints visuals for the customer to understand, listens to
the customer and gives options and advice on the vehicles health.
A great process starts with what is right with the vehicle, then the
concern the customer brought the vehicle in for and other con-
cerns or suggestions.

A great service advisor understands the importance of the
“goodbye kiss.” They take the time to go over all repairs and
services and, when applicable, declined work. They answer
any questions and make sure in words and in action that the
customer knows their business is appreciated.

I hire personality above experience. When we run an ad,
the early resumes we see are almost exclusively not who we
hoped to hire. The underperformers and job hoppers are look-
ing for work and the great employees are being taken care of.
We need a service advisor, and we often settle for experience,
as it is easier than training someone. STOP! Bad hires cost you
as much as three times their pay in lost or unrealized revenue.

Consider hiring the right personality and teach them the
rest. You do NOT need to be a tech to sell service and give
customers a great experience. You do NOT! I am living proof of
this. You can pay these people less to start, then help them grow
into a great career and become a great long-term employee.
They do not know at first whether a customer who came in
for an oil change should or should not be expected to want to
maintain their vehicle. You show, train and tell them what to do
and they just do it. There are countless videos and resources to
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teach anyone the fundamentals of how an automobile works.
Whatis a great service advisor worth? Every penny they earn!

Exceptional service advisor checklist
A great way to make sure your shop is providing the best expe-
rience to your customers is to use the Exceptional Customer
Service Checklist. The function of the checklist is to make sure
that we give the same “wow!” experience every time to every
customer. You can use it to grade your service advisor and help
them grow.

If you would like our Exceptional Customer Service Check-
list, you can get it by going to www.ationlinetraining.com/2018-
11 for a limited time. IZZ

CHRIS “CHUBBY” FREDERICK is the CEO and
founder of the Automotive Training Institute. ATl's 130
full-time associates train and coach more than 1,500
shop owners every week across North America

to drive profits and dreams home to their families.
Our full-time coaches have helped our members

earn over 1 BILLION DOLLARS in a return on their
coaching investment since ATl was founded. This month’s article was
written with the help of ATI Coach Paul Marsh.
chubby@autotraining.net
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Effective owners, managers
use these three rules

Learn to evaluate the tasks that take up your time and determine what can go

irst, acknowledge that the owner/man-

ager of the shop is an actual position

within the business and this position

must be held accountable to the busi-
ness just like any other role. Let's also acknowl-
edge that we have a tendency to overcomplicate
our day-to-day function as we examine every
task, which in turn can lead to a stressed, un-
profitable business.

Have you ever noticed that it appears the
longer you are actually in business these days,
the messier, more cluttered your personal day
becomes? I hear from shop owners who have
been in business more than five years things
like, “I'm personally just too busy,” or “there is
so much that I must do,” or “I've got so much
on my plate”

This happens to every business owner/man-
ager at some point in time, especially when the
shop is understaffed, no matter how good the
business seems to appear on the outside.

Concentrate first on obtaining the right staff-
inglevels for the business from the back shop to
the back office to the front counter. Bring those
areas to the proper levels to ensure quality and
service are in place for the shop clients.

Now you are ready to move on to effectively utilizing YOUR
time properly.

Once staffing levels are right, start to deal with this too-busy
situation by revisiting two important words that are repeated
time and time again, but they are truly ignored by so many:
“Slow down!!” This phrase is critical for you to work with to
becoming effective in your position in the company.

Consider making a big sign with the below points and dis-
playing it in your office where you are forced to view it constantly:

NOTHING SHOULD BE DONE IN MY BUSINESS BY ME
UNLESS:

1. It makes a significant contribution to achieving worth-
while business goals;

2.1t pays for itself in a reasonable and predictable time;

3.Tt can be explained simply and completely to those who-
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NOW IS THE TIME
TO FOCUS ON WHAT
REALLY COUNTS

— THAT IS, TO GET
YOURSELF INTO A
DAILY ROUTINE. IT
WILL DRAMATICALLY
MAKE A DIFFERENCE
IN YOUR STRESS
LEVELS AS WELL

AS ENHANCE

THE BUSINESS
PROFITABILITY.

have to make it work.

Think about the clarity those three state-
ments bring to the table.

“If it were only that simple,” you say. Well,
consider putting it to the test with everything
you do. When you keep these three items top
of mind and answer all three points honestly,
it allows you to evaluate everything you per-
sonally handle and do in proper perspective
to your particular function within the business.
If what you are doing as an owner/manager
doesn't fit those rules, then you either explain
and delegate it to someone else to do and hold
them accountable, or throw it out and don’t
waste your time with it.

Too many owners/managers get caught in
the trap that they are the only ones who can
perform a task properly for the business. I re-
spectfully disagree. Every task in a business is
trainable, but I believe a very big issue is simply
that you must be willing to let go. When you
finally let go and start trusting the people that
you have on your team, your time is used to a
greater value and benefit to your shop. Everyone
wins when the owner or manager is effective at
their position.

Consider that now is the time to focus on what really counts
— that is, get yourself into a daily routine. Entering Decem-
ber and January traditionally frees up time for the owner or
manager to get refocused. I recommend that this exercise be-
comes a main focus for you during these two months as it will
dramatically make a difference in your stress levels as well as
enhance the business profitability for 2019.

Maximizing your efforts to enhance your business prof-
its — that's the purpose here, and after all, that's your job. IZZ

BOB GREENWOOD, AMAM, is president and CEO of Automotive
Aftermarket E-Learning Centre Ltd. (AAEC), which provides business
management resources for the automotive aftermarket. Bob has more
than 36 years of business management experience and is one of 150
worldwide AMi-approved instructors.

greenwood@aaec.ca
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0 guarantee any repair is estimated correctly, you've got to research OEM repair resources every time you write an estimate. Mike
Anderson of Collision Advice points out that OEM repair procedures change regularly — in fact, it's not unheard of for some to
change multiple times.. If you specialize in Toyota or Lexus repairs, that's where Toyota’s Technical Information System (TIS)
comes in. TIS is Toyota's singular resource that gives collision repair professionals all the details they need to restore a Toyota or Lexus to

OEM specifications after an accident.

Because Anderson’s a stickler for getting it right, he facilitated and
recorded a webinar to help you navigate and improve your search
results on the Toyota/Lexus TIS Website: http://bit.ly/TISVideo.
In addition to a site overview, Anderson pinpoints two key
features for collision repair professionals, Toyota Repair Manuals
and Collision Repair Manuals. He also helps navigate vehicle
build data, find cut and weld details and where to find specific

vehicle dimensions.

TIS has repair details for all 1990 and newer Toyota, Lexus,
and Scion vehicles and is available to any repair facility for
a daily, monthly or annual subscription. Toyota updates TIS
regularly, so you have access to exactly what you need, when
you need it. For more information check out TIS today at
https://techinfo.toyota.com.
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Global initiative

Shop owners relocate from Argentina to join forces with U.S. franchise

ROBERT BRAVENDER // Contributing Editor

a Moving a great distance to set up a new business can

be tough. Add that it's in another country with cultural
differences and language barriers — not to mention reversed
seasons going from the Southern to Northern Hemisphere —
and it sounds daunting. But to business partners Mario Gonza-
lez and Sebastian Pacheco, it was definitely doable, particularly
with the help of a franchisor.

Their story starts in Buenos Aires, Argentina, when Pacheco
had his car serviced at Gonzalez's shop. “I've always loved cars,’
says Pacheco. “I used to work on the weekends on my car; for
me it was a hobby at the beginning. Then I met Mario, first as
a customer, then as a friend, and I started learning a lot about
cars from him.

For the next five years Pacheco assisted Gonzalez in run-
ning the shop in Argentina’s bustling capital, but saw greener
pastures in the United States. “In our country we were always
going through a difficult economy because of security situa-
tions,” he explains, “so we started looking for a place where we
could work in a better environment with more possibilities to
grow, to have a better life”

To that end they focused their search on Florida. “We looked
first at Miami, where we liked the kind of life,” Pacheco com-
ments. “Then we looked [on the Gulf Coast] at Venice, Tampa
and Sarasota” Meanwhile they also found a franchise fit with
Moran Family of Brands, based in Midlothian, IIl.

One of the nation’s leading franchisors of general automo-
tive repair since 1990, this company has assembled a variety
of products and services through various brands. Perhaps their
best known brand is Mr. Transmission, which is typically paired
with Milex Complete Auto Care, covering the rest of the car.

Moran also has two aftermarket service divisions: Smart-
View Window Solutions, which provides window tinting, and
Alta Mere, The Automotive Outfitters. Moran literature de-
scribes the latter as “high-tech automotive accessories and
driver-safety products,” such as “security and radar detection
systems, remote starters and keyless entry, and hands-free
bluetooth phone systems.”

And while these brands are frequently licensed in various
combinations, Pacheco and Gonzalez were the first franchisees
in Moran’s history to put all four together at one location. There
was just one little hitch to that plan.

“When we signed the contract with (Moran), we hadn’t yet
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Tampa, Fla. // www.tampamrtmilexaltamere.com
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secured the location,” explains Pacheco. ‘At that point the op-
tions were Sarasota and Tampa. We started looking for a shop
in the two places and (Tampa) was the best choice.

“We spent a month getting to know this area,” he continues,
“‘and we found a balance in Tampa between the quantity and
kind of people that we could provide service to, and the qual-
ity of life that we could get there. We checked demographics;
(Tampa) has people from almost all parts of the world: Europe,
Russia, South America, Central America. The Latin community
is a big one, but we focus on everybody who needs our services.”

They eventually found a 4,000 square foot facility that had
previously specialized in repairing German brands but had
been empty for two years. “It was in really bad shape,” says Pa-
checo, “so we re-did all the floors, changed some walls; it took
two months to get it ready to open,” which they did in June of
2018. Pacheco assumed the duties of general manger, dealing
with vendors, interviewing new employees, as well as adver-

PHOTOS: MILEX COMPLETE AUTO CARE
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tisement and marketing, while Gonzalez
ran the shop.

“The idea was to be a one-stop shop
for everything that your car needs,” Pa-
checo says. “At this time we're not only
thinking about maintaining all of these
services, we're thinking about adding-
more, like high-quality detailing (that
includes) polishing and cleaning the
car. That's not something the franchisor
does. We also paint small parts of the
car, like the mirrors, door handles, but
we're not a full body shop — we only do
some details so the car will look nicer.
These are things we did in Argentina.”

Skill and ambition are about all Pa-
checo and Gonzalez brought from
Argentina; everything else had to be
built nearly from scratch. But for that
they had help from Moran. “The com-
pany provided us with some vendors
and also with training for each brand,
Pacheco explains. “We also spent a
week with the owner of (another fran-
chise) to learn about everything else.
We worked there, met with customers,
employees and learned how they man-
aged the place”

And Pacheco points out that they are
still learning. “We are trying to learn how
to present the services to the customer,
how to manage the employees, and the
way that people think — that was the
main difference between here and Ar-
gentina,” he comments.

“Its very difficult to buy a car in Argen-
tina, so the people there take more care
of their cars. Here people might only use
a car to get from point A to point B, so
we'e trying to educate people to ensure
the cars not only work fine, but we also
try to make the cars look nicer. We help
them maintain their car so they won't
have to spend so much money on it

Thus, every part of their program,
from Milex’s preventative maintenance,
to SmartView’s interior-saving window
tinting, to their own detailing services,
all complement extending the use of a
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customer’s car. However, Pacheco, who
used to sell advertising for a Buenos
Aires TV station, also utilizes the latter
as a marketing tool.

“Every car that comes here, even if
just an oil change, we do a complimen-
tary detailing of the car” he explains. “We
leave the car looking better, so when the
customer sees the car they'll feel more
comfortable. When we do bigger (tick-
ets), we offer other complimentary ser-
vices, like taking care of leather interiors.

“We think of that like an advertise-
ment,” Pacheco points out, “because

that customer is going to tell a friend,
and they'll tell someone else, each time
referring more people — because they
get more than what they expected.” ZZ

ROBERT BRAVENDER
graduated from the
University of Memphis with
a bachelor's degree in

film and video production.
He has edited magazines
and produced shows for
numerous channels, including “Motorhead
Garage” with longtime how-to guys Sam
Memmolo and Dave Bowman.
rbravender@comcast.net
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Massachusetts kicks off
state data access debate

U.S. Senate considering AV legislation while U.S. DOT issues AV Guidelines 3.0

ith no clear path established
by Congress on autonomous
vehicles, including data ac-
cess, states are moving for-
ward with legislation. In Massachusetts, Rep.
Paul McMurtry (D) has introduced state leg-
islation co-sponsored by Reps. John Lawn (D)
and Joan Meschino (D) that seeks to ‘enhance,
update and protect the 2013 Motor Vehicle
Right to Repair Law and Consumer Rights.

There are a number of important provisions
in the proposed Massachusetts legislation, in-
cluding definitions and additional mandates
relative to the original Massachusetts Right to
Repair legislation about five years ago.

1) “Mechanical Vehicle Data” — Any data
in a vehicle related to the diagnosis, repair or
maintenance of that vehicle.

2) “Telematics System” — Any technol-
ogy that collects, stores or transmits a vehi-
cle’s diagnostic or repair information such as
a vehicle electronic system that collects and
stores information and utilizes wireless com-
munications to transfer that information elec-
tronically. Such systems include, but are not
limited to, motor vehicle remote diagnostics, automatic airbag
deployment and crash notification, navigation, stolen vehicle
location, remote door unlock and transmitting emergency and
vehicle location information to public safety answering points.

3) Access to vehicle onboard diagnostic systems shall be
standardized and not require the use of any authorization by
the manufacturer. Manufacturers may utilize an authorization
system for access to vehicle networks and their onboard diag-
nostic systems that is standardized and is administered by an
entity unaffiliated with a manufacturer.

4) Commencing in model year 2020, vehicles that utilize
a telematics system must be equipped with an inter-operable,
standardized and open-access platform capable of securely
communicating all mechanical vehicle data in a standardized
format accessible by the vehicle owner or lessee through a
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mobile-based application and, upon the au-
thorization of the vehicle owner, accessible by
an independent repair facility or other entities
for maintenance, diagnostics and repair. Autho-
rization by the owner or lessee is required for
access to mechanical vehicle data for the pur-
poses of maintenance, diagnostics and repair.

5) Failure to comply with these require-
ments shall prohibit an OEM from selling new
motor vehicles in the Commonwealth until the
manufacturer has cured all problems and is in
full compliance with this act.

No action will be considered on this Massa-
chusetts legislation until 2019.

As previously reported, the U.S. Senate is
waiting to consider autonomous vehicle legis-
lation, the AV START Act, on the Senate floor.
The bill has been held up over a few issues.
Important to independent repairers is a re-
quirement that the National Highway Traffic
Safety Administration (NHTSA) establish a
stakeholder workgroup to review data access
and cybersecurity. The stakeholder group is to
report back to Congress its findings.

Finally, federal regulators are continuing to
issue guidelines for these new vehicle technologies. The Trump
Administration released a set of guidelines that addressed
the roles of states and the federal government in regulating
these new vehicle technologies. Recently, U.S. Department of
Transportation Secretary Elaine Chao released “Preparing for
the Future of Transportation; Automated Vehicles 3.0 These
guidelines attempt to provide: New Multimodal Safety Guid-
ance; Clarification of Policy and Roles; An Outline of How to
Work with U.S. DOT as Automation Technology Evolves; and
US. DOT'’s Operating Administrations Commitment to Safety.

Review the DOT guidelines at www.transportation.gov/av. Z

ROBERT REDDING is the Automotive Service Association’s
Washington, D.C. representative. He has served as a member
of several federal and state advisory committees involved in the
automotive industry. rlredding@reddingfirm.com
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Give toxic relationships in your
life an ultimatum

LIVE HOW YOU WANT TO LIVE — POSITIVELY — AND LET OTHERS HAVE THE POWER IN
DECIDING IF THEY WANT TO CONTINUE DOWN THE PATH WITH YOU OR NOT.

MIKE JONES // Contributing Editor

ecently I coached a young
executive, and she spoke of
the challenges she faced be-
ing positive because of the
relationship she had with her two sib-
lings, their children and her mother. She
lamented about how difficult it was to
be positive around these people. They
found the negative in almost everything
and saw themselves as victims of cir-
cumstance. They chose to blame others
for everything going wrong in their lives.

These family members mocked her
for being positive and found a way every
day to create something negative.

After participating in a group coach-
ing series, she continued the effort to sus-
tain her benefits and enrolled in our “1:1”
coaching. Sustainability is key — unless
you deliberately choose to practice new
behaviors, you are destined to return to
your comfort zone.

Sometimes sustainability is made more
difficult or prevented due to the unneces-
sary baggage we refuse to let go of on our
journey to change. This unnecessary bag-
gage can be people, outdated beliefs or
circumstances that have happened.

My coaching to this woman was that
in order to live a purposeful, happy, joy-
ous, rewarding, stimulating, positive life,
we have to allow relationships that have
passed their expiration date to move on.
Some people feel obligated to remain in
a decaying or dead relationship because
of what others think they should do. You
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may wait for someone else to change in
order for the relationship to improve. And
when the relationship does not improve,
you feel like a victim. In this conversation,
there are NO victims, only volunteers.

Positive and negative is a choice.
Going back into relationships where
you have been part of the negativity and
are now choosing to focus on the posi-
tive can be a challenge. The others in the
relationship get to choose if they want to
be positive or negative. If they choose to
remain negative, ask them to write down
the benefits.

Over the years, the only reason I have
heard for why a person will choose to
be negative is because it is easier. At this
point you need to make a choice: Tough
or suffering?

Tough means not allowing that per-
son to live in your space; however, it is OK
to allow them to exist outside your space.
Suffering means that you allow these re-
lationships to live in your space and their
choice negatively affects your world.

She asked the negative relatives to
write down the benefits of being nega-
tive and you guessed it — they stated it
was easier to be negative because there
were fewer disappointments.

She needed to redefine these re-
lationships to get to her outcome of a
happy, positive life. She said she would
have to choose suffering because blood
was thicker than water.

Some of the people who are the clos-
estto me have no blood relation to me at
all. If I lived that truth — blood is thicker

than water — my life would have taken
an entirely different course.

I made the choice to grow as a per-
son focused on positive outcomes and
committed to accept personal responsi-
bility for everything going on in my life.

I have outgrown many relationships
from blood relatives to lifelong friends
because of my choice to live a positive,
purposeful life. Just because someone is
your sibling or even parent, it does not
determine if they will be a value add to
your choice to live your purpose. It takes
atremendous amount of courage to live
your life outside of the expectations of
others; however, when you do, you cre-
ate new possibilities for others as well.
They get to choose their fate. However,
if their fate becomes yours, that is the
result of your choice — not theirs.

Blood may be thicker than water,
but that will not determine if I allow
an individual to live in my space no
matter what their relationship to me
is. The reality you are experiencing
is based on your choices and not the
choices of anyone else. What choice
will you make today to create the life
that you want? ZZ

MIKE JONES is the
founder and president

of Discover Leadership
Training, a next-level
leadership development
solutions company in
Houston, Texas. He encourages others to
create a better version of themselves by
realizing their untapped potential.
mikej@discoverleadership.com
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Technician Talk: Part 6

When voltage drop is a
good thing

Tackling the biases against
women in the auto industry

How to perform a parasitic
amp draw
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SERVICE REPAIR PROBLEMS AND
SOLUTIONS THAT JUST MIGHT
BENEFIT YOUR SHOP TECHNICIANS

TRAINING EVENTS
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MECGHANICAL

MOMENT

GMC CANYON INTERMITTENT BRAKE LOCKUP

VEHICLE:
2005 GMC Canyon, 4WD, L5-3.5L, VIN
6, Automatic Transmission

MILEAGE: 198,003

PROBLEM:

This vehicle came into the shop with the
antilock brake warning indicator on. The
technician connected a scan tool and
pulled the codes listed below. They test
drove the vehicle and confirmed that the
brakes would intermittently lockup.

C0221 - Right Front ABS Channel in
Release Too Long

C0040 - Right Front Wheel Speed
Sensor Circuit

DETAILS:

With the scan tool, the technician observed
that the right front wheel speed sensor
PID would drop out and the signal was er-
ratic. After inspecting the right front wheel
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speed sensor and the hub assembly, he
found that the wheel hub was damaged.

CONFIRMED REPAIR:

The hub assembly was replaced, the

DTCs cleared, and the vehicle test driven.

No DTCs returned and the brakes oper-
ated normally.

Not an ALLDATA customer? For
access to this valuable experience-
based repair data and reliable OEM
information, go to MotorAge.com/
trialnow to start a free trial.

This tech tip and others come from
ALLDATA Tech-Assist, a diagnostics
hotline of ASE-certified Master
Technicians.

Whatever technicians need — from
alternative diagnostic strategies to
step-by-step repair assistance — the
Tech-Assist team can deliver.

Learn more at ALLDATA.com.

Essential Scope Techniques
MotorAge.com/DSOtechnigue
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Orlando, Florida
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MAGS 2019 Training Event & Trade Show
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VISION Hi-Tech Training and Expo
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ATl Super Conference
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“20 years ago we
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Gus T.
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Mercedes-Benz
StarParts

Introducing Mercedes-Benz StarParts

An authentic parts option—at exceptional prices.



Made for vehicles 5 years and older, StarParts features a number of the common maintenance
items you use the most, including:

* Brake Discs °* Brake Pads e Cabin Filters ¢ Oil Filters * Spark Plugs ¢ Wiper Blades

Backed by a one-year warranty* that includes parts and labor, StarParts can offer enhanced
margins to help grow profits for your shop in the long run.

To order StarParts, contact your Mercedes-Benz dealership today.

*To learn more, visit mbwholesaleparts.com/StarParts.
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MORE THAN AN
OIL GHANGE

PERFORMING THIS VITAL MAINTENANCE SERVICE IS ABOUT MORE THAN
DRAINING THE CRANKCASE AND REPLACING A FILTER.

G. JERRY TRUGLIA //
Contributing Editor

n everyday occurrence in

our shop — and maybe

yours as well — is routine

service. The services that
are performed most frequently at our
shop are oil changes and tire-related
service. Many of the vehicles our cus-
tomers come in with are late-model
vehicles that are driven a fair number of
miles. With that being said, let’s take a
look at the No. 1 most common service,
the oil change.

Before we get to the bay

But before we get too deep into the ser-
vice, let me share with you what takes
place first.

Everything starts at the front desk:
the customer fills out the work order,
followed by us writing down their re-
quested service, and finally we have
them sign the work order for approval.
Many customers we encounter are ei-
ther new to our shop or just purchased/
leased a new vehicle and are in for a bit
of a shock.

We find that many of them are not
aware that this is “not their father’s
Oldsmobile.” Their new driving ma-
chine is not only more sophisticated,
but is going to be more expensive to
service. Many of them were using con-
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ventional oil in their old clunker or think
the oil change is going to be one of those
$19.95 specials, since they have seen
an advertisement in the local paper or
mailer. This brings us to the point where
we have to explain that their motor has
to use the proper rated synthetic motor
oil. Many times, we must go into either
ALLDATA or ProDemand to print out
the specifications to justify the price. As
we all know, today’s oils are expensive
and must be used for proper engine op-
eration, mileage and warranty.

Some customers have an issue with
the price since they were accustomed
to paying so much less compared to
what they must spend now. Once the
front desk process is complete, we get
a floor mat, take the keys and drive the
vehicle to an open bay. We make sure
we unlock the doors, have the driver or
one window down and pop the hood.
Our normal procedure for any service
performed in our shop is to always
check all the lights and take a look at
the windshield wipers. There is nothing
worse that receiving a call or visit from
a customer with a vehicle that you just
serviced having an issue with a burnt-
out bulb or worn wiper that you did not
make them aware of. Besides, it's a good
way to make a few extra bucks and keep
a customer satisfied.

After these checks are completed, we
write down the mileage, inspection date,

‘MoTROMCS
MDOX-800
SERIES

year, make, VIN number and last but not
least, the tire pressure specs, taken from
the door pillar sticker. By recording all
that information, we don’t have to go
crazy later guessing what year the car
is, what engine it has or what the tire

PHOTOS: G. JERRY TRUGLIA
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pressure should be. The extra minute
to record all the information saves time
and allows us to look up the correct
parts or information on the vehicle we
are servicing. Once all the information
is recorded in our shop management
system, it’s a breeze the next time the
vehicle is in for service.

Under the hood, under the car
Next, we open the hood, give a good
look-see for worn belts or anything that
may look abnormal along with check-
ing the oil level and writing down if it
is dirty, low or overfilled. The oil cap is
removed and placed next to the hood
latch so it is not forgotten, as well as re-
installed. That is followed by checking
the transmission, power steering, brake
fluid, battery (we may perform a test us-
ing our Midtronic (Figure 1) or Associ-
ated tester (Figure 2), fill up the washer
fluid bottle and any fluid that was not up
to the specified level.

Now the vehicle goes for an upward
ride where we take a look underneath
and note any leaks. If the vehicle has an
under pan cover, it is removed, followed
by removing the oil drain plug and oil
filter. Note, if the engine has the oil fil-
ter on top of the engine, the filter would
be removed first, so the oil can drain
properly. While the oil is draining, the
tire pressure is adjusted and possibily,
depending on the service history of the
vehicle and the condition of the tires, a
rotation may be recommended or per-
formed. The front and rear differentials
as well as the transfer case (if equipped)
are checked along with the condition of
the fluid. We will sometimes suggest re-
placement of the fluid per the OE service
requirements or fluid condition. When
those two procedures are finished, the
new filter will be installed, making sure
that the filter base is clean and does not
have any gaskets left on it. The same
would apply for a top engine-mounted
filter. If it's a cartridge-type rather than a

spin-on, we make sure that the oil ring
gaskets are replaced and that the filter
is torqued down to the proper specifica-
tion using a torque wrench. The drain
plug in some cases may need the plug
washer replaced and if so, we would
replace it. Many drain plugs need to be
torqued to 25 Nm to prevent damage to
both the drain plug and oil pan. To make
matters worse, have you come across
the special rubberized Audi/VW drain
plug that you need a special removal
tool for? It's a good idea if you work on
those vehicles to purchase the correct
tool and at least a couple replacement
drain plugs.

No substitute for “right”

After the filter and drain plug are taken
care of, the vehicle is let down and the
correct oil specified for the engine is in-
stalled. Using the correct oil along with
the proper level is a very important step.
Today’s engines are very expensive, and
not using the correct oil, or under- or
over-filling the crankcase can become
avery costly repair.

In my shop, we prefer to use Pennzoil
(Figure 3), LiquiMoly (Figure 4), Motul
(Figure 5), Pentosin or in some cases the
OE oil to ensure the proper oil for the ap-
plication. We always make sure that the
oil meets the required specifications for
the engine it is going in. Before we pour
the oil in the engine, we use one of our
many special oil funnels to prevent any
spills. After the oil is poured in, we leave
the funnel in place with a rag on top of
it and start the engine. The oil indicator,
light or gauge is observed for proper op-
eration and then the engine is shut off
and the oil level is rechecked. If the ve-
hicle does not have a dip stick, we follow
the OEM procedure, usually using a scan
tool, to make sure the oil temperature and
level are correct. Once that procedure is
completed, we make up an oil sticker and
install it on the upper left-hand corner of
the windshield.



We are not done yet; now comes the
difficult part if you are not familiar with
the vehicle you just changed the oil on.
Since most new vehicles have an oil
change, tire rotation or maintenance
reset procedure, you have to either go
through a dash or infotainment screen
and perform the dance. Most vehicles
are easy, but there are some Euros and
other vehicles that are a real pain. On
some vehicles, the reset can be per-
formed with a scan tool or you can look
it up in service information. There are
also apps that provide reset informa-
tion — Oil Reset Pro, Reset Oil and Pro
Reset Oil Service, among others. So, an
oil change that was once a quick, simple
service has become a more difficult and
time-consuming process.

Maintenance lamp reset —
the easy to the difficult

The easy? GM has a procedure where
you select “Info” until you see “Remain-

ing Oil Life,” and then press the “SEL’
button until you see “Oil Life.” After a
beep is heard, the Oil Life will be reset to
100 percent and you're done. Now that's
nice and easy — the way it should be.
Now let’s turn the wheel to an oil
reset that is on a difficult vehicle. On
many early Mercedes Benz products, it's
like a game of spinning the wheel and

(LTI TECHNICAL

hoping you land on the right spot. Well,
maybe it's not that bad once you've done
it a couple of times, but you don’t know
it until you have done it. The following
is an example of a Mercedes E class that
uses the steering wheel control buttons
that you need to know the proper pro-
cedure on. First, may I suggest that you
make sure that the trunk lid, liftgate,

BUY ROTARY ALIGNMENT
EQUIPMENT, GET

~ FREE

With no camera towers, our alighment system eliminates the
empty, wasted space in front of your lifts. It’s also faster,
easier to use and costs less than the competition.
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hood and doors are closed in order for
the procedure to work. Your next step
is to make sure the ignition is in the on
position, engine not running.

Now you're ready to press the Page
In button that is located of the left side of
the steering wheel until “Temperature”
is displayed on the dash. This is fol-
lowed by pressing the Reset button that
is located to the left on the instrument
cluster. The cluster should now display
“UB 12.1” or so. Next, return to the left
side of the steering wheel and press the
down arrow. The Service Menu will now
be displayed; get ready to switch to the
right side of the steering wheel and press
the - (Minus) button until “Confirma-
tion” is highlighted. This is followed by
going back to the Page In button on the
left side of the steering wheel until you
see “Full Service” Don't worry, you're
almost done; press the Page In button
again until you see “Service Confirmed”
Now you can turn the ignition off and
go back and see that the oil life is reset.
It makes you wonder why any car com-
pany would make it so complicated.
Thankfully, most of the newer vehicles
are easier and many have the function
to be reset right through the scan tool or
oil reset tools.

On many of the higher-end, newer
vehicles that we service, there is an extra
step since the engine does not have an
oil dip stick. So besides from just filling
the oil up and checking the level on the
dip stick, the engine operation temper-
ature has to be up to the correct level.
There is also a wait time before check-
ing the oil level either on the vehicle
display, or by a scan tool. I like using the
scan tool since it allows easy access to
changing the date, miles, light reset and
oil level. Now this is not to say that we
don’t double check the oil level by using
the vehicle’s oil level display, since this is
how the vehicle owner is going to check
it. The procedure on a Porsche, for ex-
ample, can vary from using the console
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control knob or the steering wheel to
display the oil level information. The
display has the following: oil level OK,
minimum oil level reached, oil level
below minimum, oil level above maxi-
mum. The important thing on this ve-
hicle is the eye candy display (Figure 6)
that will indicate if the oil level is correct.
It's a good idea to stay on the lower end
of the oil level required amount. Pouring
injust under the specified amount is the
way to go since it’s easier to pour more
in than removing extra oil. Too much or
too little oil can cause engine running
issues or even damage. The extra time
it takes to double check is well worth it
when you're dealing with any vehicle —
never mind this expensive engine.

Tire rotation

This simple service is something that
most of us do without thinking much
about, but with almost every vehicle out
there with TPMS installed (Figures 7a,
7b, 7c¢), the game has changed. When
we rotate tires, first we check if the tires
are different sizes, followed by if they are
directional. Many vehicles have wider
tires in the rear or directional tires that
cannot be rotated the normal way. Di-
rectional tires have a one-way arrow on
them that has to be installed only on the
corresponding side of the vehicle that
they are intended for. These type of tires
have a specific tread pattern that were
developed for the vehicle so it can han-
dle better. A tire rotation with directional
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tires can only go front to back or back
to front on the same side. Different size
tires like the ones on my Corvette can
only be rotated side to side since the
rear tires are wider than the front. On

vehicles with front-wheel drive, move
the front tires straight back on the same
side and move the rear tires to the front
on opposite sides. On the run-of-the-mill
rear-wheel drive vehicle with the same
size non-directional tires, they can eas-
ily be rotated. The front tires get moved
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to the opposite side of the vehicle in
the rear and the rear tires are moved
straight to the front.

That’s easy, but what about the
spare? Let me tell you that if the vehi-
cle does have a spare, you have to dig
it out since many owners have their
trunk loaded with stuff. Or if you live in
the real world and deal with rust, spare
tires that are installed under a vehicle
are a bear to deal with. Besides, many
vehicles have already replaced tires with



FIRST
, CALL

DEDICATED TO THE PROFESSIONAL

—— INDUSTRY-LEADING——

ALTERNATORS
& STARTERS

FROM ULTIMA SELECT

Let us be your Parts & Equipment Supplier

- =34
DEDICAED.IO T
PROFE L_H\h

L
\ %ﬁ,m;iﬁi

P

www.oreillyauto.com/professional-catalogs

SINGE 1867 | PR

100% NEW uLva

NOT REMANUFACTURED

. —

f gEEN > . -

-

STARTERS

e High-strength armature connections guarantee consistent and reliable starting
e The highest power and cranking torque to handle the toughest starting conditions

ALTERNATORS

e Industry-leading electronics eliminate common failures caused by voltage spikes
e High performance copper windings generate optimal electrical output

FIRST=

E MAKING IT FASTER AND EASIER
rm THAN EVER TO ORDER PARTS

Buy It
Install It

Forget It-

100% NEW
s ALTEFRATCR

.

AVAILABLE EXCLUSIVELY AT

ST

DEDICATED TO THE PROFESSIONAL

FIRSTCALLONLINE.COM

Visit our website for a complete, internet-based catalog

designed exclusively for the Professional.

ADV 1345



TEGHNICAL gt

MaxiTPMS -

different brand or style tires, so we don't
usually have to rotate them. However, if
the tire valve is accessible, we will inflate
the tire to the proper pressure. Our next
part of the rotation procedure is to look
up the torque specification and select
the proper torque stick (Figure 8) to
get the wheel nut torque in spec. This is
done before we lower the vehicle to the
ground, followed by manually torqueing
all the wheels with our Snap-On torque
wrench (Figure 9).

We are not done yet since TPMS has
to be reset. The quickest way for us to per-
form this function lately is by using the
Autel TS508 (Figure 10) that provides us
a quick and easy way to reset the TPMS.
This is to ensure that the vehicle owner
has the correct tire pressure displayed
on their information system. The relearn
procedure varies by vehicle, but the tool
provides us with step-by-step directions.

Let’s take a look at a GMC Canyon
TPMS relearn procedure that starts with
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the ignition on and turning the headlight
switch off to on four times within three
seconds. If the procedure was performed
as stated, the horn should make a double
chirp that indicates the relearn mode is
activated. On the Autel tool and most oth-
ers, the TPMS tool will display a vehicle
graphic that displays the tire you should
start at. On a GMC Canyon, we start at
the left front tire and use the tool to acti-
vate the sensor. In some cases, you may
have to let air out of the tire or add air
until you hear the horn beep before you
move on to the right front, right rear and
finally the left rear tire. Once the last tire
is done, the horn should sound twice, in-
dicating that the process was completed.
Turn of the ignition and you're set to go.

Of course, on some vehicle — such as
a Subaru Forester — you have to add a
test drive at speeds over 19 mph for 10
minutes before the TPMS light goes off.
If you recall, I wrote an article on a VW
that was a real problem with adding a
TPMS sensor (“Dealing with Euopean
Vehicle Drivability Issues,” September
2017). VW relearn procedures are usu-
ally automatic and reset just by driving
the vehicle. However, the procedure is
different if you have to replace one of the
sensors. Audi/VW (Figure 11) has you
start with the vehicle sitting 20 minutes

ignition off, no door or any activity on
the vehicle. If anything is turned on or
open, the system will not go into a new
sensor learn mode. After the 20 minutes
of wait time, the vehicle needs to go for a
test drive above 16 mph and not over 64
mph for 7 minutes. Once the test drive is
completed, the vehicle needs to be shut
off and the tire pressure set to the rec-
ommended pressure. The parking brake
needs to be set, and the ignition must be
set to the on position, engine off. Once
this step is achieved, hold the SET or ESP
if it has one. The location varies from the
console near the shifter to the glove box.
On the VW Golf we had, the procedure
was totally different since it did not have
a SET or ESP button. We had to confirm
that the tire pressure was correct and
add a Tire Pressure Security Adaptation
code in order to get the TPMS light off. To
read more about this problem VW, go to
MotorAge.com/problemVW. Z
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SAFETY IS NOT AN AFTERTHOUGHT. ARE YOU DOING ALL YOU CAN?

TONY MARTIN // Contributing Editor

he world of work has changed dramatically in re-

cent years. One example of this change is workplace

safety, which has risen to become a dominant con-

cern in industry. Now, more than ever, businesses

and organizations are committing tremendous resources to

keeping their workers safe. This involves investments in policy

development, equipment and training, but also implies a shift

in workplace culture. Everyone is being asked to think differ-
ently, and while most are adjusting, others are clearly not.

While the bigger companies of the world have led the

way on this front, small business is also changing its focus to

improve safety for its workers. There are numerous reasons

for this, but the primary catalyst is that we have gained an

awareness of the true costs of workplace injuries. Where a
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job-related injury was once viewed as an isolated expense on
the company ledger, there is now broad recognition that the
costs are much greater than we originally thought.

This dynamic has worked in the favor of the worker. Most
companies now emphasize the idea of “look before you leap”
and encourage their employees to take the time to assess risks
before performing a task. At first glance, this would appear
to hurt production, and therefore, our ability to make money.
However, when looking at the bigger picture, it is clear that we
will actually come out ahead when we limit expenses related
to workplace injuries.

So what does it cost a company when someone gets hurt
on the job? Most of us are aware of the direct costs, which are
items like ambulance rides, hospital stays, surgeries, physi-
cal rehabilitation, prescriptions, etc. Direct costs also include
Workers’ Compensation and related disability payments.

PHOTO: BLEND IMAGES - COLORBLIND IMAGES / GETTYIMAGES.COM
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These expenses can be mind-boggling in this day and age,
but are often covered by insurance. We're not off the hook,
however, because the direct costs of a workplace injury are
only one piece of the puzzle. What many people fail to take
into account are the hidden costs, also known as indirect
costs. These are expenses that aren’t covered by insurance
and thus have a greater financial impact on a business.

Indirect costs

There is a long list of indirect costs related to a workplace in-
jury. I refer to these as cascading liabilities, because each one
has a negative effect on all the others. In other words, you can't
incur one of these expenses without it causing other costs to
increase. Here is a short list of the major indirect costs borne
by a business when their workers get hurt:

Costs related to replacement workers — An injured
employee typically cannot function fully in their job role, so
the business either does without their services, or hires a re-
placement. If the business doesn't hire a replacement, it may
forfeit any revenue the employee could have generated. Beyond
that, extra workload distributed to the other employees could
contribute to fatigue and increase the risk of another incident
taking place. Keep in mind, however, that a replacement worker
is no free lunch. There are costs related to the recruitment pro-
cess, and there is always a learning curve for the new employee,
even when they bring significant experience to the table.

Administrative overhead — A workplace injury triggers
an avalanche of paperwork related to incident reporting, in-
surance claims, etc. This ties up resources on the part of ad-
ministrative staff, who could otherwise be using their time
to help generate revenue for the company.

Insurance cost increases — While the direct costs of
aworkplace injury are often covered by Workers’ Compen-
sation, the claim will likely result in increased premiums.
Workers’ Compensation premiums are typically based on
a national survey that assesses the risk associated with the
job duties of the employee. However, they can adjust up or
down depending on a number of factors related to the busi-
ness being covered. If the business takes steps to reduce the
risk to its workers, the premiums may be reduced. However,
injuries and associated claims will cause them to increase in
a big way. To make matters worse, a premium increase will
typically remain in effect for three years after the claim.

Increased regulatory oversight — Depending on the se-
verity of the incident, regulatory agencies such as OSHA (Oc-
cupational Safety and Health Administration) could conduct
an investigation on your premises. Citations and fines can be
the result, and repeat visits are a possibility if the inspectors
think your business could be a trouble spot.
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Loss of competitive ability — Any increase in overhead
expenses for a company will reduce its ability to compete. In
some cases, a poor safety record can cause a business to be
disqualified from bidding for contracts with state and federal
agencies, as well as many private concerns.

Erosion of company image — Workplace injuries and
the associated bad press can make consumers think twice
about purchasing products or services from your company.
This can also make it more difficult to recruit new employees
because people don't want to work for a company that has a
poor safety record.

Adding it all up, the indirect costs of a workplace injury
can be harmful for any company, but will have an even
harsher impact on small businesses. Conservative estimates
place the indirect costs of an injury at up to 4.5 times that of
the direct costs. The crushing financial impact of a workplace
injury clearly shows that investments in safety can pay back
in very short order.

Societal attitudes

There are still many folks who believe that if you're working the
way you should be, then it is reasonable to expect that you'll
get hurt from time to time. A really good example of this is the
condition of a workman'’s hands. Lots of people won't believe
that you work as an automotive technician unless your hands
are torn up. In fact, you may be made to feel that you are either
lying or you're a complete slacker if you don’t have cracked
nails, swollen knuckles, or even missing parts of fingers. These
attitudes are an indicator that society hasn't fully embraced the
notion that all injuries are preventable, and that we shouldn’t
be making peace with anyone getting hurt on the job.

The question is: why wouldn'’t the employees want to fol-
low the rules?

There is no simple answer to this question. In some cases,
the worker believes that taking risks in the name of produc-
tion makes them a better employee. This attitude could have
been passed down to them by previous generations, who lived
at a time where production was the only real concern. Postur-
ing may also be a factor if the workplace culture is dominated
by those wanting to show the world that real men have a high
risk tolerance. What is troubling about these mindsets is the
assumption that they will be the only ones affected if they get
injured in a workplace incident.

In any case, those who engage in unsafe work practices are
not seeing the bigger picture. You may have gotten away with
dangerous shortcuts in the past, and now you've reached the
point where they are standard practice. Getting yourself hurt
isn'tamatter of if — it’s only a matter of when. And when you do
get hurt, you won't be the only one who pays the price.
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On a personal level

Just like your employer, you will incur
direct and indirect costs if you get in-
jured. However, while it will cost your
company a lot of money, they will write
a check and be more or less done with
it. You and your family could potentially
pay for the rest of your lives.

Your direct costs due to an injury
are easy to quantify. Basically, these
are expenses that leave less money in
your pocket than what you would have
made if you weren't injured. First off,
your income isn't going to be anywhere
near what you are making while you're
at work. You may have yourself fooled
into thinking that Workers’ Compen-
sation is a free lunch, but it's time to
set the record straight on that. The
reality is that Workers’ Compensation
typically pays 60 percent to 80 percent
of your base pay (no overtime or bo-
nuses included). This number would
be roughly the same if you were receiv-
ing long-term disability payments. I
encourage you to do this calculation,
then think carefully about how your
bills will be paid if this is what you'll
have to live on.

Another angle on direct costs that
we should discuss is that a workplace
injury could leave your employer in a
compromised financial position. That
being said, this could impact you di-
rectly by limiting your employer’s abil-
ity to grant pay raises and bonuses.
Taken one step further, it could also
lead to layoffs if the company’s busi-
ness is negatively impacted.

Medical expenses of a workplace in-
jury are often fully covered by Workers’
Compensation. However, if you get hurt
away from work, you will be subject to
deductibles and copays when you file
a health insurance claim (assuming
you have health insurance). It is also
possible for your claim to be rejected,
forcing you to engage in an appeal that
may involve legal representation.
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Now that we've discussed your di-
rect costs if you get hurt in a workplace
incident, it’s time to look at some of
your indirect costs. These oftentimes
are expenses that you can’t put a dol-
lar value on; in other words, they're
priceless! And, just like indirect costs
for your employer, these are the ones
that will have the biggest impact on
you and your family.

Loss of quality time — There are
all sorts of activities that you enjoy
with friends and family when you are
away from work. Many of these are
physical in nature, such as sports and
outdoor endeavors, and you may not be
able to participate in these at the same
level (or at all) if you are disabled due
to a workplace injury. Think carefully
about this; how much enjoyment do
you derive from being able to recreate
with those who are closest to you? It is
an understatement to say that watch-
ing from the sidelines isn't the same.

Physical pain and suffering —
There are many minor injuries that
heal up and don'’t seem to have a last-
ing impact in terms of physical pain.
However, a serious injury can leave
the worker with chronic pain and the
potential to develop a dependence on
painkillers. If you know someone who
is suffering from an addiction to opi-
ates or other controlled substances,
you can testify to the misery that they
— and those who are closest to them
— endure.

Alienation — A workplace injury
can leave you with a lot of spare time.
Too much time on your hands can lead
to your mind wandering to places it
shouldn’t go, and one of those places
is self-accusation. You are your own
worst critic, and your self-esteem tends
to take a pounding when you aren't
earning your living the way you feel
you should. This directly impacts your
relationships with your loved ones and
friends, only magnifying the suffering

you are experiencing.

Take care of yourself

Iwould suggest that those who assume
inappropriate risk in the workplace
haven't thought very carefully about the
ramifications. To quote a famous phrase,
“Itisn’t about you” Dangerous shortcuts
or negligence that takes place in the
name of getting a job done right away
could lead to terrible consequences for
your family and your coworkers. You
can make simple changes in your work
practices that will help you, your family,
and friends prosper. Here is a short list of
items that you might consider:

1. Discipline yourself to wear the
appropriate PPE during the workday.
This includes safety glasses, hard-toe
boots with metatarsal guards, gloves
and face shields.

2. Don’t make peace with mal-
functioning equipment, especially
when safety is involved. For example,
are you willing to work underneath an
automotive lift if the safety catches are
inoperative?

3. Don't walk by safety issues, such
as slippery floors, without doing some-
thing about them.

4. Think carefully before lifting
heavy objects. Is there a safe way to
lift it by hand, or is it time to put a jack
or hoist to work?

Iencourage you to do the right thing
and think beyond yourself when you
are making critical safety decisions at
work. You won't regret taking the time
to do it right when you enter your re-
tirement years injury-free! IZ

TONY MARTIN is the
author of “Tuning In to
Safety,” a book written

to help workers get their
priorities straight in regards
to safety. Tony works in the mining industry
in Fairbanks, Alaska. He is a qualified
Heavy Duty Equipment Mechanic and
former post-secondary level educator.
tony@tuningintosafety.com
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FEEL LIKE THROWING UP YOUR HANDS IN FRUSTRATION WHEN YOU'RE FACED WITH
TOUGH DIAGNOSTIC CHALLENGES? YOU'RE NOT ALONE!

JAIME LAZARUS// Contributing Editor

eriously, the reasons why I don’t want to perform the

replacement of mechanical devices is two-fold; first,

I get bored easily — so the tasks I perform become

“tedious boredom” when all I'm doing is trying to
get them done faster than the last time I did the same thing
and secondly, I'm no longer physically able to do what I used
to be able to do. Maybe it's because I did what I did when I'was
able to — with disregard for how I'd eventually PAY for doing
them in the future — that my body has fallen apart. It's as good
aguess as any. So, it's diagnostics and ONLY diagnostics for me
now and in my future, sanity be damned!

There have been many people credited with coining the
phrase: “The definition of insanity is repeating the same mis-
takes and expecting different results.” There are many varia-
tions of that often-repeated statement and they all seem to
apply most appropriately when we are diagnosing problem
vehicles! How many times have you thought “Did I miss some-
thing in my diagnosis?” It's that question I kept repeating re-
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cently while I was diagnosing a 2005 Chrysler 300 LX with a
5.7L Hemi, AWD and 80,985 miles on the odometer. Have you
ever had to re-do the diagnostics you performed previously
because a problem is still present?

Starting with the customer’s notes

As was the case with this vehicle, we aren’t always fortunate
enough to be able to review repair history. Jeff and Katie had
purchased the vehicle five months before bringing it to Gary’s
shop. They said it had only recently developed the symptoms
regularly when at first, they were happening only sporadically.
As described by a written note left in their vehicle, the symp-
toms included “drives rough — jumpy — all the time, worse
when wet.” They went on to describe them further by writing
“does sometimes cut out when stopped. Not running on all
cylinders. Spark plugs replaced 2 months ago — problem is
worse.” Lastly, they wrote, “Get random misfire errors”” I just
love customers’ notes. Don't you?

PHOTOS: JAIME LAZARUS
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Do you ever get the feeling someone
has been working on a car, recently, like
right before the customer brought it to

2005 CHRYSLER 300 (LX) - THE VEHICLE

YOU? That's the way I interpreted what
was written. Is that what you thought,
too? My curiosity was peaked around
HOW the customer knew there were
misfire codes. Also, I had to believe
the REASON the spark plugs were re-
placed was to (guessingly) resolve the
misfire(s) because the cause could not
be determined. Obviously that work
made things worse (or did it?). Did rainy
weather have an effect before the spark
plug replacement or did this operation
create a new problem? I also wondered

I BEGIN SCAN DIAGNOSTICS with a complete vehicle network test whenever | can.
Chrysler's wiTECH software displays the vehicle network graphically and indicates which
modules have DTCs, have updates available and more.
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WHO replaced them (a professional or
amateur?). Lastly, what was meant by
“sometimes cut out when stopped?” It
was my responsibility to determine the
causes of these complaints.

I preach about the need for your first
step to be a visual inspection, which is
where I started on this vehicle. Until this
one,I'd never worked on a 4WD Chrysler
product that didn't have “33 inch Mud-
ders” and wasn't extensively modified for
off-road use only! This was a new one to
me, so [was particularly observant!

The first thing I noticed was a much-
labored starter when cranking the en-
gine. There was a noticeable “starter
drag,” but the engine did eventually
start. Once running, a light tapping
sound was heard, which went away
after a few seconds. The lead tech and
I went out for a test drive. We noticed
aloud “rubbing” noise, similar to a tire
rubbing the inside wheel well as we
backed into the parking lot to leave. It
went away as we took off. No misfires
were detected while driving the vehicle
“normally,” and all systems operated
as designed as long as we drove in that
manner. But this car’s got a Hemi!

Radical! But not in a good way.
When traffic permitted, we tested how
well the Hemi performed. Yes, tested.
Hard. It was when the transmission was
about to shift into second gear (and
again later when it was ready to shift into
third and when shifting into fourth) that
there was what can only be described as
a radical event. It was as if the engine’s
controller suddenly forgot how to do so.
There were backfires out of the exhaust.
There were backfires under the hood.
There was bucking and jerking. There
was almost a loss of vehicle control
every time we put the car to this “test.” It
was violent. It was engine load-related
we agreed, since it didn’t matter what
gear we were in, what speed we were
going, etc. I decided to record as much



as I could with the scanner (WiTECH)
but under such conditions, it’s difficult
at best to capture events like these let
alone hang onto the laptop! We made it
back to the shop without a law enforce-
ment escort.

The engine sounded “louder” than it
should be, as if there was a modified air
intake, each time we accelerated. Sure
enough, it had been modified, but not
like you're thinking. There was no air
filter installed, and the air filter box lid,
to which the air snorkel attaches, was

LOCATED CLOSE TO WHERE the
battery is mounted in the trunk are two of
six main body grounds.

not clamped down tightly. There was
no sign of where the air filter might be.
Does this information make you think
(like T did) that the spark plugs might
not have been replaced by a profes-
sional? My visual observations revealed
no more surprises.

It was because of the owners saying
the misfire condition was more promi-

ELECTRICAL  W/4A, /(K]

nent in wet weather that I immediately
suspected a secondary ignition insula-
tion violation had occurred. In simpler
terms, I thought a plug wire or boot was
leaking. I have a mixture of salt water
in a spray bottle that I prominently la-
beled “Ignition Insulation Test Fluid”
that works very well. When sprayed
on ignition components while the en-
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v Unmatched accuracy and repeatability
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gine’s running, it reveals the leaking
secondary components with ease!
Unfortunately, in this case, the engine
continued running as smoothly as the
engineers had intended no matter how
much I sprayed on it.  began to get per-
plexed. Wouldn't you?  hosed down the
mess [ made on top of the engine and
moved on.

A look in the trunk

Having a nagging feeling that I'd better
begin my next diagnostic step with a
Battery/Starter/Charging system test,
grabbed my Pico, a battery load tester
and a battery conductance tester. I
opened the trunk to find an exposed
battery compartment. Usually there’s a spare tire cover and a
spare tire to move before you can even get to the battery! All
the obstacles were missing. I also witnessed a lot of corrosion
on both of the body grounds that are located closest to the bat-
tery. I imagined I was going to find excessive voltage drops on
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THERE IS ONE GROUND LOCATED on the rear of each cylinder head.

all kinds of power supply and ground circuits to modules (but
I'was still in “information gathering” mode).

At Gary'’s shop, we used every test we could to confirm our
suspicions. On more than one occasion he had learned one
test might give a “passing” result while another might not. I
had one test fail, another was “borderline” and the third test
indicated the battery should be recharged and re-tested. But
Garywasn't too worried here. His intuition was that we were
not addressing the customer’s primary complaint(s) despite
finding something that wasn't quite ‘right.”  had to agree with
him. This information would be used at a later date, though.

The battery tests also led me to perform voltage drop tests
because the battery was located in the trunk (and we all know
where the starter’s battery cable terminates). There was over
two volts difference between the battery positive post and the
starter’s threaded stud to which the positive battery cable is
attached! Gary said, “I'll make note ofit,” and asked me to con-
tinue to diagnose the misfire complaint. I suspected that with
so much corrosion noticed at so many locations, that it might
have an influence in an ECU’s performance. I had to prove it to
Gary though, grumbling about that under my breath! I'm the
guy who likes to fix problems identified and then see if the cus-
tomer’s complaints are resolved. Gary’s not from Missouri but
he might as well have been with his insistence on “show me!”

What the ECUs are seeing

I then scanned the vehicle’s systems. On all vehicles, I prefer
to perform a complete network DTC test before I do anything
else. My reasons are many — which include the possibility
that more than one module may point to the same failure, that
maybe there’s a network fault that interrupts communication
throughout the vehicle (which may be causing the customer
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ON BOTH SIDES OF THE VEHICLE, rearward of each headlamp, are located main body grounds.

complaint) and of course, I use that information as a baseline
to help me throughout the whole diagnostic process. There are
more reasons. Maybe there are some reasons you have that I
didn’t mention?

Ofthe 11 codes found in the 21 modules reporting on the
network, all were “Stored” (History) DTCs except one, a P0420
— Pending — Catalyst Efficiency (Bank 1). Because stored
DTCs could have occurred as far back as when the vehicle
was being assembled, we cannot grace them with much im-
portance during our initial evaluation. If you happen to see
DTCs like this vehicle had stored, a P0315 (No Crank Sensor
Learned) and a P0339 (Crankshaft Position Sensor Intermit-
tent) and then couple them with the customer’s complaints,
then it might be easy to suspect the CKP (Crankshaft Position
Sensor) was the culprit.

Gary found one at a dealership and had it installed before I
knew what happened! I would have preferred to have scoped
it to prove it was faulty but Gary owns the shop and made the
executive decision to “just try it” and see if the vehicle ran
differently. He said the part was cheaper than the time he’d
have had to pay me to scope it (again, his call). Unfortunately,
it didn’t change how the vehicle ran.

I performed almost every test I could, including power sup-
plies and ground circuit(s) voltage drop testing. There were two
bi-directional tests, which gave me errors when attempting
to perform them. These failures led us to condemn the PCM
(Powertrain Control Module) due to suspected failure of inter-
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nal components. The theory was if the
PCM couldn’t properly run these tests, it
might be improperly calculating what's
needed under a heavyload. A “Chrysler
Reman” was ordered from the dealer,
installed and attempts were made to
program it to the vehicle. After several
failed attempts, pinpoint tests were (re)
done, yet resulted in no problems found.
Eventually the module cooperated, it
“let” me program it and perform all the
set-up routines that were required. A
test drive revealed the violent, radical
way it had been performing was now
not present. “Hooray,” we cheered, until
itjust shut off for no reason!

We coasted to the side of the road. It
restarted and without incident, we got
back to the shop. It was then that Gary
allowed his tech to clean the SIX major
ground points and the starter terminal
connections in hopes one or more of
them may have caused the stalling. For
several hours after, we let the car run in
the service bay. It would still stall ran-
domly, while nothing was being done
to it, several times per hour. Could this
symptom be what the owners described
as “does sometimes cut out when stop?”

Frustration builds
I'm sure you can imagine the testing that
took place in the days that followed. Yes,
days. Running the same tests Id run be-
fore. Nothing was proving faulty, though.
Finally, out of desperation, we chose to
order (from the disbelieving dealership)
another PCM. The new one programmed
properly on the first attempt, was set-up
in no time at all and it resolved every
drivability complaint the owners had! It
finally ran like a Hemi was meant to run.
Have you ever noticed how we inter-
pret what a customer describes, but it
can also be interpreted in many differ-
ent ways? It became obvious our owners
Jeff and Katie were trying to help me di-
agnose their complaints by using terms
they thought I'd understand. I, however,
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ONE OF THE PCM BI-DIRECTIONAL TESTS FAILED and wiTECH displayed

this error message.

THE FIRST REPLACEMENT PCM was difficult to program, routinely delivering error

messages like this one.

WITECH DISPLAYED THE REPLACEMENT PCM wasn't operational immediately after
installing it. It took almost a minute before it was recognized on the network!

use those same terms to describe other
types of engine running conditions
than what was being experienced. 1
gave them kudos for trying. The “some-
times cut out when stopped” complaint
was separate from the “Drives rough —
jumpy — all the time, worse when wet”
complaint. Also, we can now assume the
“Notrunning on all cylinders” complaint
was derived from some other mechanic
sharing his or her thoughts about how it
drove. It was early in my diagnosis that
Gary asked me to chat with the owners.
That was a wise decision because there
was a lot we didn't know about the car,
and alot they didn't know about it either.
For instance, Jeff had no idea how long
they’d driven the car without an air fil-
ter. Communication is a critical element
in accurate diagnoses.

Gary's astute business instincts —

I’VE SEEN BETTER LOOKING, higher
quality PCMs from aftermarket suppliers.

to stay focused on the customer com-
plaints — could have almost driven

me nuts! I routinely found one problem
on the vehicle after another. However,
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ONCE A “GOOD” PCM was installed, programmed and all the set-up procedures performed the DTCs were cleared vehicle-wide.

rather than calling the customer with each problem that I dis-
covered, he had me resolve their complaints first. Without an-
noying them, without generating suspicions of “selling” work
and without seeming incompetent, in the end he made many
more sales on the vehicle. He first addressed their needs then,
after earning their respect (and building up their confidence in
his shop’s capabilities), it was a lot easier to address their next-
most pressing needs, like their battery, etc. Oh, and that loud
“rubbing” noise heard while backing? That was due to incom-
patible fluid in the transfer case. Yes, he serviced that as well.

It is a reality we must live with. To confirm our suspicions
of what is wrong with a vehicle we must perform certain tests,
most times repeatedly, and look to see if the results are the
same. These techniques just happen to be similar to the state-
ment “doing the same things over and over expecting different
results is the definition of insanity.” That's just crazy, isn't it?

P.S. — Both PCMs bought from the dealership arrived in
boxes that had several labels on top of each other, had mis-
positioned labels on the PCM itself and looked as if the cases
were sand blasted. I'd seen better looking units come from af-
termarket suppliers, which evokes my question “From where
did the dealership source these modules?” ZZ

JAIME LAZARUS has regularly presented technical
seminars since 1985. He recently taught instructors at
the North American Council of Automotive Teachers
conference and the NASCAR Technical Institute.
jlazarus1@cfl.rr.com
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DIESEL SERVICE

TYPICAL MORNING —
CHECKING VEHICLES
over that were dropped off
for service.

THINK OF THE CHALLENGES TECHS FACE WHO ARE RESPONSIBLE FOR THE SERVICE AND
MAINTENANCE OF FLEETS OPERATING IN EXTREME CONDITIONS YEAR ‘ROUND, LIKE A
MINING COMPANY OPERATING NEAR THE ARCTIC CIRCLE!

VANESSA ATWELL //
Contributing Editor

ne evening seven years ago,
after a particularly rough
day working at the head
office of a Japanese vehi-
cle manufacturer, I scanned the online
job postings and noticed an ad from a
remote, arctic mine site that sounded
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similar to the job I was doing at the time.

I submitted a resume I had on file
along with a generic cover letter, clicked
“submit” and didn't think anything else
about it, chalking it up to a mental es-
cape after a tough day. Six weeks later I
got an email offer to fly to a tiny, remote
northern town for an interview and six
months after that I was working at the
site in some of the harshest conditions

on the planet — seriously.

Conditions on site are so harsh we
don't even order parts for “arctic” or “ex-
treme cold” conditions because theyre
never suitable for the environment we
work in — we’d just have to take them
off and make up our own stuff that
can handle the job. And the parts we
do order can take months to get to site.
There’s no parts store on the corner —

PHOTOS: VANESSA ATWELL
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DURING THE WINTER there's maybe an hour or two of daylight — and yes, it's brutally cold, down to -80F at times. The trucks and buses need
to run at that temperature because they're considered shelters.

there’s not even a road 10 months out
of the year until the ice road gets built.
Parts are flown in based on priority and
can often get bumped for groceries or
other, higher priority parts. It's not un-
common to get techs flying in to site to
bring parts up in their personal luggage
and to patch up vehicles in the mean-
time so they’re safe to drive.

And not only that, since the pick-
up trucks and buses on site are used
as emergency shelters as well as for
transportation and protection against
curious or aggressive wildlife, the ve-
hicles simply have to work because
someone could freeze to death (or, in
theory, get eaten) if they don't. This is
even more important when you have to
live and work with the people counting
on you to keep their protective-shelter-
transportation working, and you kind
of like having them around.

Not only do the vehicles have to
run reliably, oil or coolant leaks from
the vehicles are simply not acceptable
because any and all leaks have to be
reported to the government agencies
and the company can be fined or shut
down if they don't. In addition, any con-
taminated soil needs to be flown off site
and disposed of at huge expense. Ugh.

Perhaps the biggest difference,
though, is how important the com-
pany’s safety record is and how this
affects their ability to keep operating.
Thus, there’s an unbelievable amount
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in the winter they're driven up on an ice road.

of pressure to work safely and keep the
workplace clean — more than I've ever
seen anywhere, including the Japanese
manufacturer. The company is fanatic
about safety and shortcuts or unsafe
acts typically get a person banned from
site for good.

Aside from these differences
though, the methods used to keep ve-
hicles running in these harsh, remote
conditions are similar to the ones used
everywhere — pay attention to details,
be ready for common repairs and listen
to the customers.

But I'll give them all the credit —
techs working in this harsh environ-
ment definitely know how to keep
vehicles running and overcome tough
repair challenges while keeping the
costs reasonable. And since many of the
challenges we face up here are faced by
techs all over the country, here are a few

USUALLY THE ONLY WAY TO GET SUPPLIES to site is to fly them in, but for two months

tips from the frozen north that may help
make any repair go smoothly when con-
ditions are tough, resources are scarce
and the vehicle simply has to work.

Common problems

Techs on site are split into two groups: the
heavy-equipment techs who keep the large
equipment and heavy-duty units working,
and the light-vehicle technicians who keep
literally anything else with an engine that
can be moved or dragged across the site
operating.

Mostly these are Ford 4x4 diesel trucks
with crew cabs, but there are also school
buses, highway trucks, firetrucks, ambu-
lances, pumps, small engines, man-car-
riers, snowmobiles, ATVs, boats, portable
heaters, geotechnical equipment, elevated
work platforms and light plants — and
just about anything else you'd imagine
on a worksite that’s cold and dark nine
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months of the year.

That said, easily the most common
problems fleet-wide are diesel pick-up
trucks with no-start conditions and
DEF/regeneration system issues.

No-starts on site tend to happen
to people who aren’t used to plugging
in a vehicle when it gets cold, or when
the block heater’s cord itself goes bad
(which is surprisingly common). The
fixes are similar to what they are in less
extreme conditions — charge and test
the batteries, replace and repair compo-
nents as necessary and verify that the
block heater and cord are operational so
the problem doesn’t happen again. It’s
usually a quick and easy repair.

Regeneration system issues are also
incredibly common since vehicles idle
so much onsite, up to 24 hours a day in
the winter.

And, just like everywhere else in
the country, regen issues tend to hap-
pen at the worst possible time and in
the worst locations (on ramps, on blast
patterns and in the middle of nowhere).
The fix is the same as ever: add fluid if
required, perform a manual regen and
reprogram the system if required — it’s
just much colder outside when these
fixes happen.

A few cost-saving and fuel-saving
“no-idle” initiatives have been intro-
duced in the past, which then typically
result in an increase in no-start condi-
tions as the trucks freeze up after being
shut off (and even the occasional engine
replacement when people kept trying to
start a frozen truck with no oil pressure),
so the initiatives tend to get scrapped for
awhile until a new group tries introduc-
ing them again, with inevitably similar
outcomes. Unfortunately, it's just not a
good idea to shut off a truck overnight
when it’s -80°F outside.

And, as with most other places, at-
tempts to remove and clean the DPF
filter aren’t always successful, so the
filters need to be replaced. It's tough to
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KEEPING THE SHOP CLEAN is just the beginning. Trash is meticulously sorted to keep
hazardous materials out of the landfill and incinerator. And working safely is absolutely critical
because it's a long way to the nearest hospital. (The sock monkey is in the photo because it
made my family back home laugh.)

explain the large costinvolved. No one
wants to hear how much those things
go for, even mining companies with
planned maintenance budgets!

No doubt the system causes aggra-
vation, but it’s nice to be able to breathe
and the law says they have to be in-
stalled on vehicles so, like techs every-
where else, we work with the systems
and fix them when they go bad. Some
things are the same everywhere.

Modifications and damage
Most of the trucks on site have been
heavily modified for the harsh condi-
tions they operate in, and like many
modified vehicles, this can cause prob-
lems when the companies that do the
modifications off site aren’t aware of
what they're drilling into.

One time several pickups were
down at the same time, waiting for the
same part (the auxiliary radiator) to ar-
rive because they’'d all been punctured
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with a screw used to hold a bracket for
a bolt-on system during the installa-
tion process. The parts took months
to arrive, and people were going nuts
because there were no trucks available.
(It's not OK to operate a leaking unit be-
cause of the environmental issues in-
volved, so the trucks were parked until
they could be fixed.)

It was taking forever for the parts to
arrive — no amount of money or beg-
ging could get them to show up any
quicker. And it was not fun explaining
the problem over and over again.

So, in order to get the trucks back in
use (since so many trucks were down),
one tech brought tubes of a stop-leak
product to site and ran it through the
cooling systems on the various trucks.

It worked great, and it got the fleet
back in action until the parts finally
arrived and the units were fixed per-
manently.

No matter where you are, no one
wants to have a unit down because the
parts aren’t going to be available for a
while.

Diagnosing and repairing
computerized systems
Diagnosing electronic problems when
it’s bitterly cold outside can also be chal-
lenging — but it needs to be done.

Asis true everywhere else, the most
important thing is to start by making
sure the battery is good. Even if the
battery is slightly undercharged, it can
cause drivability problems so this criti-
cal step is done as one of the first diag-
nostic steps every time.

Another tip that may help is to print
off the entire wiring schematic for a prob-
lematic system (not just the little section
involved) and then use highlighters to
trace circuits all the way through from
power to ground. It sounds simple, but it
really helps when there are many circuits
involved in a system that share a common
splice or junction box.
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FRONT OF THE ACCOMMODATIONS BUILDING and one of the few places smoking is

allowed. The butts need to be disposed of in the bins so they don't attract wildlife.

KEEPING THIS TRUCK RUNNING in the extreme cold isn't an easy job, but peoples’ lives
depend on doing it well.

And also like everywhere else,
swapping parts among units to help
diagnosis problems can save time and
verify suspicions about what’s causing
a problem — ordering the wrong parts
can keep the unit down far longer than
it needs to be. That's one good thing
about having so many similar vehicles
in the same place; finding a known
good partisn't too difficult.

Finally, just like everywhere else,

the pickup trucks used on site occa-
sionally need to be reprogrammed to
repair concerns, and it can really be a
challenge on site since the satellite in-
ternet connection is slow and intermit-
tent and sometimes birds build nests
in there and then can’t be disturbed.
What tends to help is doing the repro-
gramming on nightshift when there
are fewer people using the internet
connection, and being careful to set
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everything up carefully so the job will
be successful on the first attempt. No
matter where you are in the country,
attention to detail is important when
things get difficult or challenging.

Safety

However, of all the challenges I encoun-
tered when I started working at the site,
easily the toughest thing to get used to
was how fanatic management was (and
is) about working safely.

Every shift starts with a safety meet-
ingand everyone is expected to willingly
participate with a positive attitude. This
is not optional. Before any job starts,
technicians list any possible hazards or
problems that could happen during the
task, and they do this again if anything
changes during the job that affects the
initial assessment. Any hazards are
discussed and eliminated or managed
before the job begins. No exceptions.

The typical nicks and cuts that techs
tend to get (and that I always got) are
considered unacceptable on site and
countagainst the department’s record —
all of which took getting used to because
I'd never experienced anything like it.

Honestly, after a while I got used
to it and now I'm actually very happy
about it.

While not every shop in the country
shares this attitude, it's well worth re-
membering that this job can indeed be
dangerous and one bad choice can af-
fect your ability to earn money or enjoy
your life and the things you like to do.

Taking a few minutes to understand
hazards in the work area and what can
go wrong duringajob, and then taking
steps to eliminate the risk is well worth
it. Along those lines, realizing when a
repair isn't going well and then taking
a few deep breaths or a few steps away
to regroup before losing your mind
can make a huge difference to the re-
pair and your safety. It's tough to stay
calm in the moment when things are
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VIEW FROM THE FRONT OF CAMP AT LUNCH TIME. The sun only comes up a little bit in
the winter, and barely sets at all in the summer (which makes it tough to sleep on nightshift).

SPRING THAW

not going right and are quickly getting
worse, but making the effort to regroup
and step away for a break can be all it
takes to change course and get things
back under control without breaking
anything or getting hurt. No matter
where you're working, it’s not fun get-
ting hurt on the job and it’s definitely
no fun breaking things.

Whether I like it or not, working
on site has changed the way I think
about doing a job, and I don’t think
that’s going to change any time soon.
Working up here has definitely had an
impact on me, and I think, overall, it’s
agood one.

Conclusion

Working at a remote arctic mine site
definitely has its challenges, but overall
it's a great experience in a gorgeous part
of the world, and it’s even kind of fun —
which was exactly what I was hoping for
when I applied so many years ago after
a rough day at the office. It's nice when
the people around you genuinely ap-

preciate the value of a good mechanic,
even though it's tough to explain to those
same people why a repair sometimes
isn't going well.

Overall, the same things that keep
trucks running well at -80F are the
same things that keep any vehicle
running well anywhere — attention to
detail, understanding common prob-
lems and listening to the customer. And
even though it takes some getting used
to, working safely is definitely a good
idea, as is understanding why the peo-
ple around you are trying to work safely
and what’s important to them at home.

Because no matter where work is,
it's nice to get home healthy and even
happy at the end of the day. Some
things are the same everywhere. IZ

VANESSA ATWELL is a Master
Technician for two major manufacturers
and has also worked on the bench of an
independent shop. She has developed
and delivered training for both vehicle
manufacturers and independents, and
helped develop government training and
regulations standards.
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IS THE CURRENT
PATH GLEAN?

YOU HEAR TECHS ALL THE TIME TALKING ABOUT TESTING “POWER AND GROUNDS.” BUT WHAT
DOES THAT REALLY REFER TO — AND HOW DO YOU PERFORM THESE TESTS CORRECTLY?

PETE MEIER // Technical Editor

struggled with the concept of volt-

age drop testing until a contest held

by my last employer embarrassed

me enough to go home and do what
was necessary to learn the technique.
As aresult, I found myself solving more
electrical concerns for our customers,
and that didn’t go unnoticed by my boss.
It didn't take long for him to refer other
techs in the shop to me when they were
stumped by an electrical gremlin. While
I certainly didn't mind, I also didn’t want
to do their work for them. After all, we
were all on flat rate.

And didn’t a wise man once say
something about teaching a man to fish?

One instance that really stands out
in my mind for some reason was a GMC
blower motor that didn’t want to run at
full speed. The tech working on the
concern had ordered and installed a
replacement blower motor only to have
the new one act the same way. That's
when he came to me for help.

“Did you test power and ground to
the blower motor?” I asked. He assured
me he had, but I was curious on exactly
how he had performed the tests. So |
asked him to show me.

Grabbing his test light, he discon-
nected the connector from the blower
motor, turned the ignition key “on” and
switched the blower motor control to
“high.” He grounded his test light to a
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THIS IS WHY MANY OEMS do not want you to backprobe. If you damage the weather seal,
corrosion will not be far behind.

nearby screw head under the dash and
placed the probe end of the test light in
the connector socket bringing power to
the motor. It lit up brightly. I didn't re-
ally need to see him do anything more.
I knew he had failed to test the power
circuit correctly, and I was willing to
bet he hadn't tested the ground side
any more effectively.

Do you know why?

This particular job happened a long time
ago, yet I still meet and hear stories from
technicians who are making this same
mistake every day. One foundational
fact about testing for voltage drop is that
the circuit MUST be “on” with current

flowing. By disconnecting the connector
from the blower motor, the tech was do-
ing nothing more than measuring OCV
(Open Circuit Voltage).

I went back to my bay and grabbed
my PowerProbe, a tool T used frequently
for electrical testing on most circuits.
Another foundational rule is to always
reference your meter to the battery so
you can be assured of testing the en-
tire circuit path. The other side of that
rule is to get your measurement lead as
close to the circuit load (in this case, the
blower motor) as possible for the same
reason. It is important to remember
that you are only measuring the volt-
age potential (or lack thereof) between

PHOTOS: PETE MEIER
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the two leads of your tool.

I plugged the blower motor connec-
tor back in and wasn't surprised to hear
it spinning much more slowly than it
should. I gently probed the power feed
wire right at the connector and mea-
sured less than 6V. That's a far cry from
the 12V+ I should be seeing! I explained
to the technician I was helping that the
reading was telling us there was an un-
wanted resistance somewhere between
the connector and the battery positive
cable connection.

Reviewing the schematic he had
printed out, I explained that we needed
to backtrack on the power side of the cir-
cuit, heading back to the battery. Once
our meter reading returned to normal
(on the power side using the Power-
Probe, that would mean seeing the full
system voltage) and then heading back
toward the load until the reading went
bad again, eventually closing the gap
on the fault kind of like two baseball
players with a runner trapped between
them. The easiest way to do that would
be to break the wiring path into easy seg-
ments and the first to present itself on
the truck was the connector at the fire-
wall, bringing the power in from the un-
derhood junction box to the interior cab.

Measuring the same wire on the cab
side of the firewall gave us the same
reading we had at the blower motor, so
we knew the problem had to be on the
underhood side of the wiring. Moving to
the other side of the same connector, the
PowerProbe showed 12.3V — or normal.
Disconnecting the plug (with some ef-
fort, Imight add) revealed the problem.
Aloose connection created extra resis-
tance in the circuit. That extra resistance
also resulted in a hot spot that burned
the contact, adding to the problem, and
melted the connector, making it difficult
to separate. A replacement connec-
tor was ordered and installed, the old
blower motor was reinstalled and the
concern was corrected.
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PIERCING A WIRE FOR TEST PURPOSES also has its disadvantages. The biggest is

forgetting to seal the hole you made with your tool.

DAMAGED OR POORLY FITTING CONNECTIONS in the harness plugs is an increasingly
common cause of electrical issues. Mike Miller offers tips on finding these problems in his own
article, “When the problem is terminal,” on page 72.

Before you replace that ECU

An ECU, no matter what system or sys-
tems it’s in charge of, is still an electri-
cal “load” first. And like any other, it has
to have a clean supply of voltage and a
clean path to ground to function. Often,
an ECU has more than one of each and
ALL need to be tested and verified be-
fore the ECU itself is condemned. And
while you can do it the same way as we
did the blower motor, it's not as efficient.

An easier way is to disconnect the
ECU, identify the harness side con-
nector pins supplying the grounds and
power feeds (both “hot at all times” and
those that may require a certain key po-
sition) and then install a substitute load
for testing.

The first step Ilike to take after iden-
tifying what does what is to use my
PowerProbe (or test light) to identify
which power feeds are “hot at all times.”
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With one identified,  use my connector
test kit to select a lead that will fit the
connector properly and install it on the
power feed I've located. I then add a sec-
ond test lead to the first ground connec-
tion I want to test. To these two leads, 1
attach my substitute load — typically a
light bulb of one kind or another.

T used to use a headlight bulb exclu-
sively, but after I shared that in one of my
Trainer series videos (The Trainer #74 —
MotorAge.com/febl8trainer), some read-
ers shared their concern of exposing the
ECU wiring to excessively high current
draw. And while I never had a problem
with that, it did get me to thinking. The
whole purpose of testing this way is to
uncover the presence of unwanted resis-
tance elsewhere in the circuit. If the ap-
plied available voltage will be consumed
proportionally to all the resistances in the
circuit path, doesn't it make sense to use
a substitute load that will mimic the nor-
mal current load of the ECU? So now I
look at the fuses protecting the ECU I'm
testing and choose a substitute load ac-
cordingly. The 55-watt headlight I use
draws roughly 5 amps and fits most of
my needs just fine.

With the substitute load connected
and lit, I measure voltage drop on both
the power side and the ground side but
not at the load connections. To avoid
reading any drop that I added in mak-
ing those connections, I measure at the
point where my leads are plugged into
the ECU harness connector. The meter
connections are simple — DVOM set to
the Millivolt scale, negative meter lead
on the positive battery post and the
positive meter lead on the power side
connection as described. If the drop
is over 0.50V, the meter will typically
read “OL’ or provide some other over-
limit warning. Then I move the nega-
tive meter lead to the ground post at
the battery and the positive meter lead
to the ground connection and repeat
the test. If either fails,  know what side
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PINPOINTING THE POWER AND GROUND FEEDS for an ECU may require you to look
at more than one page. Be sure you identify and test them all.

of the circuit I need to start backtrack-
ing on. If the first ground point passes,
I move the connector and test lead to
the next ground pin and test it, mov-
ing through all the grounds until I've
checked them all.

If all the grounds pass, I pick one
and use it as the ground point for my
substitute load and begin checking
any remaining power feeds going to
the ECU. The schematic will tell me if
the feeds are “hot at all times” or what
position the key must be on to complete
the circuit.

Ever increasingly complex electron-
ics are changing the aftermarket repair
landscape. If you aren’t comfortable

with electrical troubleshooting tech-
niques, you need to get comfortable —
and soon. Hope this helped you get on
your way! Z

PETE MEIER is an ASE
certified Master Technician
with over 35 years of
practical experience as a
technician and educator,

== covering a wide variety of
makes and models. He began writing for
Motor Age as a contributor in 2006 and
joined the magazine fulltime as Technical
Editor in 2010. Pete believes in the mission
of the magazine to “advance the automotive
professional” and provides resources to
working techs around the country through
print, social media and YouTube.
pete.meier@ubm.com
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WHEN THE PROBLEM
IS TERMINAL

ISSUES WITH ELECTRICAL CONNECTIONS ARE BECOMING MORE COMMONPLACE, AND THE
SYMPTOMS THEY CREATE MAY MIMIC FAILED COMPONENTS — THAT HAVEN'T FAILED.

MICHAEL MILLER // Contributing Editor

hen we think of fail-

ures, we often think in

terms of components

since most of the time
that is what ends up being replaced,
especially with ignition problems and
crank no-starts. Oftentimes we over-
look or never consider something that
is becoming more common: the termi-
nal contact inside of the connector to a
component. The intermittent nature of
terminal connection problems make
them extremely hard to diagnose since
they often occur so fast and also so ran-
domly. One technique is to use an oscil-
loscope to help pick out quick glitches
in a circuit that would be hard to locate
with other testing methods.

2013 Dodge Durango

The first vehicle is a 2013 Dodge Du-
rango with a 5.7L engine and 52K miles
on the odometer. It was towed in with a
complaint of a crank/no start. The cus-
tomer stated the vehicle has been run-
ning rough and had low power before
it stalled. When I went outside to try to
start the Durango, it started right up.
Like most technicians have experienced
with a vehicle that was towed in and as
most technicians would, I instinctively
thought that a fuel pump was going
out. Something else I noticed was that
I could not shift out of park, but after
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THIS IS A PICTURE OF THE 2013 DODGE DURANGO with a 5.7L engine

repeatedly pressing the brake pedal the
shift interlock released, so I could move
the vehicle.

When I'went to pull the Durango in-
side, it died out while making a turn.
noticed along crank before it restarted,
then after about 20 feet it stalled again
and this time it would not restart. After
getting some help to push the vehicle in
my bay, you guessed it — it started up
and idled fine. OK, let’s scan the vehicle
for codes and take a look at some data
before testing the fuel pump. I found a
stored code P0627 Fuel Pump Relay
Circuit, which seemed in tune with
the stall and long crank that followed
afterwards. Also stored was a P0571
Brake Switch Performance code, which
explained why I had difficulty shifting
out of park.

Shortly after the vehicle was inside,
the service writer came with some in-
formation that the customer had shared
with them. The customer informed us

that the vehicle had been brought to the
dealership earlier in week to have a fuel
pump relay recall performed. They only
had it back for a day when the stalling
started occurring intermittently and
then last time it stalled, it would not re-
start, only crank. We were also informed
that prior to being at the dealership for
the fuel pump relay recall repair, they
did not experience any problems.

On these vehicles, the fuel pump
relay is integral to the Totally Inte-
grated Power Module (TIPM) and is
not serviceable separately. It appears
that the fuel pump relay is problem-
atic and a recall had been issued for
this vehicle. Safety Recall RO9/NHTSA
15V-115 addresses this problem, but
instead of replacing the entire TIPM
assembly, the repair is to rewire some
of the TIPM circuits and add an exter-
nal fuel pump relay.

After getting this information, I fo-
cused in on the fuel pump relay to find

PHOTOS: MIKE MILLER
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TEGHNICAL JILIY:

out if anything during the repair was
left loose. I printed a copy of the recall
repair instructions so I could famil-
iarize myself with the procedure and
hopefully narrow down the number of
circuits to test. The connectors of the
TIPM are secured by a flip-type lock to
hold them in place so there was little
chance of them not being pushed in
fully. Most of the repair consisted of
cutting and splicing wires of the fuel
pump circuit going to the TIPM into the
harness supplied for mounting the fuel
pump relay remotely from the module.
The repair passed a visual inspection,
so I attached my oscilloscope to each
of the relay circuits to determine if one
of them was causing a loss of voltage to
the vehicle’s fuel pump or if I need to
look elsewhere.

The location of the relay on the
fender made an easy point to attach my
scope leads to get direction on what is
and is not working as designed. Just a
heads up, if you open the hood on any
of these vehicles that were affected
and there is a single relay attached to
the right corner of the engine bay held
in by a push clip, the recall has already
been performed on that particular ve-
hicle. By attaching to the fuel pump
relay I could monitor whether the PCM
was commanding the relay on and
also what the output voltage to the fuel
pump was when the vehicle was either
cranked or running. It so happened
that when cranking the Durango this
time it started and kept idling. As seen
on the scope capture, the green and red
traces showed a lot of drop outs, which
corresponded to the PCM control cir-
cuit commanding fuel pump relay on
and off and the output from the relay to
the fuel pump, respectively. The rapid
on/off of these two signals continued
until the vehicle stalled out.

Reviewing the capture, I found that
the green trace, which is the relay com-
mand from the PCM, was dropping out
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Brake Switch 1 Performance

A GOOD FIRST STEP IS retrieve Diagnostic Trouble Codes (DTCs) that give some direction

in deciding where to begin testing.
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THE FUEL PUMP RELAY was originally an integral part of the TIPM, but when the safety

recall has been performed, it is visibly mounted on the right front of the engine compartment.

SINCE THE RELAY IS MOUNTED REMOTELY, it made an easy test point to start looking
for a problem related to the DTC and no start concern.

first, following closely by the red trace,
which is the voltage output of the relay
to the fuel pump.

Reviewing the procedure to install
the external fuel pump relay, I found
that the relay command signal was
spliced into a pink wire with a green

tracer, which goes to Pin 38 of a 40-pin
connector at the TIPM. Lifting up the
TIPM and inspecting the wiring did not
reveal anythingloose. The brass splice
band and solder joint where the relay
wiring attached to the original TIPM
wiring also showed good. Inspecting
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the pin fit in the connector revealed
something else. After the technician
removed the terminal lock from the
40-pin connector, he must have used
an incorrect tool to push the terminal
out of its cavity because the terminal
was spread and there was no grab felt
at all during the pin drag test. As seen
in the picture, the terminal flopped
around when inserted over the mating
male pin. This was the poor connection
that was causing the vehicle to stall out
when driving or when slight movement
of harness existed.

Since the external fuel pump relay
and related wiring alterations were
made during a safety recall, we did not
perform the repair on the terminal. The
customer and dealer were contacted
and informed of what we found, and
the vehicle was towed back to the deal-
ership for repair. The customer was also
advised of the problem with the brake
switch input being the cause for having
difficulty shifting out of park.

2005 Chevrolet Aveo

"The next example is a 2005 Chevy Aveo
with a 1.6L (L91) 4-cylinder engine and
89K miles. I was asked by the tech to
look at this vehicle before he proceed-
ed with any further diagnostics. The
vehicle was brought to us for an in-
termittent misfire that was especially
noticeable on acceleration. The origi-
nal tech performed a scan for codes
and a P0302 Misfire Cylinder 2 and
P0303 Misfire Cylinder 3 were in his-
tory. While loading the engine on a test
drive, the misfire was evident. As part of
his visual inspection, he removed the
spark plugs and noticed that they were
worn out and in desperate need of re-
placement, so new ones were installed
as a starting point; however, the misfire
still persisted while driving. So with the
scan tool attached during the test drive
watching misfires, he noticed that both
cylinders 2 and 3 were still the ones
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ZOOMING IN ON THE CAPTURE we can see that the control circuit from the PCM is losing
its signal, which in turn is causing the fuel pump relay to open and causing a loss of voltage sup-
plied to the fuel pump.

A CLOSE UP of the spread-open terminal connector causing a poor connection at the TIPM
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showing a misfire. Since coils are a very
common ignition system failure com-
ponent, especially under load, it was
the next logical assumption. Normally
he would have swapped coils if this
was a COP (Coil on Plug) system, but
since this vehicle utilizes a one-piece
dual coil pack for all four cylinders, this
technique would not help on this ve-
hicle. This is a waste spark system that
uses one coil for a pair of cylinders and
fires both the event cylinder that is on
its compression stroke as well as its
companion cylinder, also known as the
waste cylinder, which is on its exhaust
stroke. Most of the voltage in this series
circuit is used by the cylinder firing the
plug on the compression stroke due to
the higher pressure in that cylinder. The
waste spark cylinder has less resistance
due to the lower cylinder pressure of
the exhaust stroke.

Due to the seat-of-the-pants feel we
develop as techs, an ignition misfire has
a characteristic feel that hints to us it is
spark related. Going by his gut instinct,
the spark plugs wires were the only op-
tion left that could cause this type of
misfire. A new set of spark plug wires
were ordered and installed. Confident
that this would repair the concern, the
vehicle was test driven once again but
much to his disappointment, the same
symptoms remained.

It was at this point where I was
asked to assist with the diagnosis. A vi-
sual under the hood shows everything
was installed properly and the spark
plug cables were routed correctly. I at-
tached the scan tool to monitor misfires
and go for a test drive. Sure enough,
under a moderate to hard acceleration,
the misfire occurs only on cylinders 2
and 3 along with alarge jerk from worn-
out engine and transmission mounts.

As I pulled back into the shop I
was immediately asked by the tech if
I thought it was ignition related. It did
feel like an ignition misfire, but I really
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THIS IS HOW LOOSELY THE TERMINAL fit onto the mating male pin at the TIPM. A cor-
rectly fitting terminal will not wiggle and exhibit a drag when sliding on the mating pin.
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WHEN ATTEMPTING TO PERFORM A PIN DRAG TEST at
the connector for the ignition module, the terminal pushed out of the
back side of the connector.

needed to dig a little deeper before 1
could be absolutely sure. I pulled up a
wiring diagram of the ignition system
and then started to get my oscilloscope
out. I think that most good diagnostic
techs have a set routine they perform
to isolate problems when diagnosing
vehicles and by sticking to that regi-
ment they cannot only prove what is not
working correctly but also — and just as
important — what is working correctly.

Ilike to try to find some commonal-
ity when I see multiple trouble codes
to see if a single problem can be caus-
ing all of them. Looking at the wiring
diagram for the ignition system I find
that both cylinders that are misfiring
also happen to be on the same coil of
the dual coil assembly. The ignition
coil module has a three-wire connec-
tor with Pin B receiving voltage in Run
and Start through the 15 amp DIS/
Injector Fuse. Pin A is Ignition Coil 2
and 3 Control, while Pin C is Ignition
Coil 1 and 4 Control. The Powertrain
Control Module (PCM) controls the
dwell of both ignition control circuits.
Even though the ignition coil assem-
bly is new, it is the one item that both
misfiring cylinders have in common.
So with the scope attached to the igni-
tion coil, I go for a test drive and record
my findings.

Without even needing to pull out of
the parking lot I get enough misfires to
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determine if I am headed in the right
direction. Sure enough I notice some-
thing occurring on the voltage trace of
Pin A of the Ignition Control Module
signal, which is the ignition control for
cylinders 2 and 3. The pattern has a lot
of drop outs and while the voltage sig-
nal for Pin C, which controls the igni-
tion timing for cylinders 1 and 4, looks
normal. Now I can narrow it down to
something in the ignition control cir-
cuit that is causing the signal to drop
out. The downward saw-tooth pat-
tern noticed during the signal drop is
caused by an intermittent open in the
ignition control signal.

With the vehicle in the bay, I per-
formed a wiggle test on the harness
to try to duplicate the loaded driving
conditions and found that when mov-
ing the section near the connector of
the ignition coil module, the engine
misfired heavily. Inspection of the har-
ness revealed no breaks in the wiring,
but when removing the connector of
the ignition coil module and attempt-
ing to perform a pin drag test on the Pin
Afor cylinders 2 and 3, the wire pushed
out of the connector.

The locking tab of the terminal was
bent as to allow it to slip out of the con-
nector. I'm not sure if someone tried
to remove the terminal at one time
or as noted earlier, the powertrain
mounts were broken and allowed the

THE LOCKING TANG OF THE TERMINAL was bent and
flattened, allowing it to back out of the connector and thus cause an
intermittent circuit problem.

engine to jump when loaded, which
may have caused damage to the lock-
ing tab. When the engine moved and
the harness flexed, it allowed the ter-
minal to have a poor connection with
the mating male terminal and lose
signal, causing misfires for the corre-
sponding cylinders. When the harness
was relaxed during idle and cruise
conditions, the connection was good
enough that no misfires occurred.

Repairing the locking tab of the
terminal fixed the misfiring concern,
but the customer declined replacing
the powertrain mounts even knowing
that it could lead to repeat failures of
the harness and its connectors.

Finding either of these failures with-
out the use of a scope would have been
a much more lengthy and involved
process, especially with the number
of circuits on a modern vehicle. By
narrowing down a fault to a particular
circuit, the diagnosis can be performed
more efficiently without unnecessarily
replacing components. I

MICHAEL MILLER lives
and works in Las Vegas.
He is an ASE certified
World Class Technician
with more than 50 current
certifications. He holds a
degree in mechanical engineering and is
currently completing a second degree in
automotive technology.
mmiller7290@gmail.com
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Certify your team for
long-term success

One of the most talked about top-
ics in shops today is the acquisi-
tion and retention of talent to help
grow and sustain your team. Faced
with an aging workforce, while also
preparing for the tidal wave of tech-
nology changing our industry, you
can't afford to wait until it gets here
to build the teams and skills needed
to service your customers. That is
why Carquest Technical Institute
and Worldpac Training Institute
are partnering to create the most
comprehensive automotive educa-
tion program in the industry. One
particular of this partnership is a new
Learning Management System (LMS)
designed to guide our shop owner part-
ners in growing and retaining talent.

Currently, the CTI OnLine platform
provides typical elements found in an
LMS, including online content and the
ability to register and track classroom
records. Any technician, service advisor
or shop owner who has attended a CTI
event can find their record on CTI On-
Line, and soon all WTTI students will be
able to access their transcripts as well.
However, the traditional model of ac-
cessing online and classroom content is
being totally remodeled. Instead of sell-
ing classes or online course packages,
our primary goal is to sell and deliver
certifications.

A certification is defined as a creden-
tial that is earned to show an individual
has knowledge of a specific skill. The
CTI-WTI OnLine platform will offer a
series of Certifications that emulate the
National Automotive Service Task Force
career path framework. For each job role
a technician holds during the course of
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their career, we will offer a certification
path that includes online and classroom
content, ensuring the student has both
the knowledge and necessary skill to
warrant being awarded each certifica-
tion. Coupled with ASE certifications,
this new structure and trackable/re-
portable program will allow a shop
owner to create accountability in their
organization’s learning paths. The struc-
ture of these certifications alternatively
gives a shop owner the ability to grow a
team that enables them to provide the
services their customers require. At the
end of the day; it’s all designed for them.

How do you find out more? First,
visit the new portal for CTI-WTI at
www.CTIOnLine.com; please note the
new branding for this new partnership
has not been finalized as of this articles
creation, so keep your eye on this publi-
cation for announcements. On the new
CTI-WTI portal, you'll find three ways
to search for information. First, you can
search for classroom events using our
new search tool. Use keywords such as
atopic or instructor coupled with a state
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Email
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Last Name
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B company Name |l

or zip code filter to find a class near you.
Next, you can use our new LMS online
training Guest registration that gives you
the ability to create a guest credential
that allows you to experience our very
robust online content. Finally, you can
search for Certifications that meet your
need with details about the courses and
content as well as the expected amount
of time it will take to complete.

Our industry is advancing rapidly,
and you can’t afford to go looking for
talent when you need it. You must have
that talent on your team, growing and
preparing for new opportunities BE-
FORE you need them. CTI-WTI is your
best source of help to get prepared.

o
CARQUEST Technical
Institute’

WORLDPAC Training Institute
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Yes, brakes can really he

environmentally friendly

BOB PETERS // Chief Engineer of

Friction, Akebono Brake Corporation

Recently, technological innovations in
the automotive industry have dazzled
imaginations and have begun to change
transportation forever. Likewise, we've
seen a huge push to make autos more
environmentally friendly than ever be-
fore. Electric vehicles, lightweighting
and fuel efficiency have nabbed head-
lines, but in the world of brake systems,
we're also doing our part by using more
environmentally friendly materials.

For decades, copper was used in
brake pads for its durability and heat re-
sistance to help make braking smoother.
Eventually, however, environmental or-
ganizations discovered that every time
a driver stepped on the brakes, micro-
scopic levels of copper-containing brake
dust were being sent into the air, only
to settle on city streets, parking lots and

roofs. When it rained, the debris flowed
into the surrounding watershed. In trace
amounts the effects were negligible, but
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in high-traffic, urbanized areas, copper
levels from pad debris, combined with
industrial waste, elevated copper levels
to concerning levels.

Something had to be done. Many
years ago, I had the privilege of joining
the aptly named Brake Pad Partnership,
a cooperation between the auto indus-
try, brake pad manufacturers, environ-
mental groups, storm water agencies
and coastal cities. To combat copper
entering the environment via brake dust,
the states of California and Washington
enacted legislation mandating that cop-
per be reduced to less than 0.5 percent
in brake pads by 2025.

Fortunately, at Akebono Brake Cor-
poration, we were already ahead of
curve. In fact, Akebono was the first to
market with fully compliant, copper-free
ceramic brake pads. As it stands today,
Akebono has all but eliminated the need
for copper in its brake pad formulations.

So how did we eliminate copper
without reducing quality, when there is

no simple substitute for copper? After
many months of development, Akebono
formulators created a proprietary com-
pound formula that’s just as good — or
better — than the ceramic brake pads of
yesteryear.

The results have been better than even
we could imagine. Today, the ceramic
brake pads we provide to automakers
maintain all the same benefits of traditional
ceramic pads — durability, quietness, heat
dissipation, less abrasion on brake rotors
— but without using high copper levels or
abrasive ferrous metals in its place.

Akebono customers can expect that
same level of OE quality, dependability
and “environmentally-friendly” low-
copper in our Pro-ACT*, EURO" and Per-
formance’ Ultra-Premium aftermarket
brake pad lines.

Learn more at akebonobrakes.com.

di«CPoln

BRAKE EXPERTS
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DPF forced regeneration

The Diesel Particulate Filter, DPF for short, is an emission con-
trol device standard on 2009 and newer diesel-fuel burning
vehicles that collects toxic soot particles preventing them from
escaping into the air. Over time this soot builds in the filter. The
DPF system is designed to automatically regenerate the filter
by using engine heat to burn the soot to smaller particulates.

The DPF system works as follows. Over the life and use of
the vehicle, soot builds in the filter, constricting air flow and
increasing pressure before the filter. A sensor monitors the
level of soot buildup within the filter by measuring air pres-
sure before the filter and after. When significant pressure is
detected, the Powertrain Control Module (PCM) initiates DPF
Regeneration.

If the vehicle is unable to regenerate the filter during regular
vehicle use, it may display a DPF service message to prompt
the driver to operate the vehicle for a specific time and speed.
Some vehicles have a DPF switch that initiates a regeneration
while the vehicle is parked. Some vehicles use an active regen-
eration system by which fuel or an additive is used to increase
the temperature and burn down the soot.

However, these regeneration procedures can fail, particularly
if the filter is too dirty and has been neglected for an extended
time. A clogged filter will quickly result in poor fuel economy,
crippled engine power and sometimes severe engine damage.

Autel's TS608 is a perfect tool for high-volume maintenance

service shops. In addition to its dedicated TPMS functionality,
this wireless Android-based touchscreen tablet with all system
fault detection, provides a comprehensive service menu that
includes forced DPF regeneration capability.

Before attempting a forced regen, select AutoScan to scan
the vehicle for engine codes. A forced regen cannot occur
while codes are present. After codes are addressed and the
vehicle is re-scanned, tap on the Service Menu on the Home
Screen or select the icon on the bottom toolbar. Tap the DPF/
SCR icon. Though the Selective Catalytic Reduction (SCR)
does have a filter, it rarely requires maintenance.

Next, initiate the forced regeneration on the vehicle. The in-
structions vary by vehicle, so take care to follow the directions
displayed. The vehicle will then proceed to perform the regen-
eration itself, raising and the lowering the engine rpms needed
to clear the filter. A forced regen can take from 20 to 40 minutes,
depending on the amount of congestion within the filter. The
tablet will display a message once the regen has been completed.
The engine will return to normal rpms, and the exhaust should
be noticeably clearer than before the procedure. The DPF light
can be reset in the previous initial DPF service menu.

Though the importance of regular vehicle service cannot be
overemphasized to any of your shop customers, those driving
diesel vehicles must be especially advised to not ignore the
DPF service dash light.

AUTEL
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FAQs: How to replace a hybrid battery

As hybrid vehicles have grown in popu-
larity, and vehicles from the early 2000s
are now of an age where repairs are nec-
essary, there is a profitable opportunity
for independent repair shops to service
these vehicles — in particular, the battery.

CARDONE’s Technical Training
team has conducted many hybrid tech-
nology clinics across the country for
technicians looking to offer hybrid bat-
tery replacement at their shops. These
techs have posed some great questions
that we will share here. For context, it
would be helpful for you to scan the QR
code below to watch our video on how
to safely remove the 2004-2009 Toyota
Prius Gen 2 Battery.

With the replacement of the new
battery, is there a program proce-
dure to link it to the car, or is it plug
and play? Always consult the vehicle
manufacturer service information for
software updates and or TSBs.

Will my mileage drop when the
car is older with high miles? My 2011
Prius has 165,000 miles. Yes, all batter-
ies degrade with time.

Do hot environments degrade a
battery over time? Southeast U.S. has
internal temperatures on cars reaching
160 degrees F on up. Extreme tempera-
tures will contribute to electrical perfor-
mance degradation.

Where is the typical fan motor lo-
cated? The location varies. On the Gen
2 Prius, it is on the rear right behind the
trim panel. On the Gen 3 Prius, it’s is at-
tached to the end of the HV Battery.

Isit necessary to use orange safety
cones in the work bay to alarm other
technicians that HV battery repair is
being done? Yes. Safety first!

If an auxilliary battery is con-
nected without the key in the slot and
an immobilizer code sets, is there a
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recommended procedure for clear-
ing said code? It will set a code. Follow
the service information procedures for
the code or codes set

Can the safety plugs go bad? How
can you check? There is a 125A fuse
inside the safety plug, and on the slider,
there are two contacts for enabling &
disabling the HV system. These can be
checked with an ohm meter for continu-
ity and visually inspected for damage or
corrosion.

Do presets disappear when 12 v
battery is disconnected? Yes. In some
vehicles, you can use a “memory saver”
to avoid losing radio and some body
controlled systems options, but this var-
ies by vehicle.

Should we leave the key fob in for
the entire time during the unpower-
ing and removal process? That is not
necessary. The key fob should be in the
slot before reconnecting the 12V battery.

Are leakage and corrosion still
problems in late-model Toyotas? The
first generation of Panasonic prismatic
modules was more common in the first
generation of these batteries. We attri-
bute the problem in part to overheating,
causing the electrolyte to expand, build
pressure and leak. Improvements in
ventilation and cooling fan maintenance
have helped in reducing the corrosion.

Are you supposed to disconnect
the 12v battery prior to removing
the high voltage battery? Yes, the 12V
battery should be disconnected to avoid
the accidental attempt to power up the
system with the HV service plug discon-

nected and set codes for the interlock
system and/or the immobilizer. Other
codes can be set depending on the ve-
hicle and options.

When installing a battery, are
there any reprogramming of the bat-
tery control module or reset proce-
dures needed for the new battery and
electronics to work properly? There
are no reset procedures needed for the
HV battery ECU. It is recommended to
use a Keep Alive Memory strategy for
radio stations or car seat memory. The
express down/up function must be re-
learned, and there may be other relearns
needed for other components depend-
ing on the vehicle model.

Should you use an anti-corrosion
grease on the battery terminals? Anti-
corrosion grease or any coating will at-
tract dirt and may contain metals like
copper, or lithium that may react in an
unintended way, causing codes. The bat-
tery terminals should be clean and dry.

Scan this code to
view a detailed
How-to Video on
how to safely replace
a 2004-2009 Toyota
Prius Gen 2 Battery

CARDONE
INDUSTRIES, INC.

5501 Whitaker Ave.
800.777.4780
cardone@cardone.com
cardone.com

CARDON

WE BUILD

IT BETTER
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Keeping the hybrids cool.

Over 95 percent of the hybrid vehicles on the road today in North
America depend on air cooled technology to keep their batteries
in good shape and delivering the necessary performance. This
cooling s typically provided by an electric cooling fan. But unlike
your humble HVAC motor, a hybrid vehicle battery cooling fan is
amuch more sophisticated and harder working component —
operating almost continuously while the vehicle is in use. So, it
makes sense that servicing and replacing the battery cooling fan
is not only highly recommended but also a very important step
in maintaining optimum battery health and service life.

REPLACING THE HYBRID VEHICLE BATTERY COOLING FAN
HELPS MAINTAIN OPTIMUM BATTERY LIFE.

A typical hybrid battery pack begins to weaken after five
years in service. Battery life can also be reduced by extreme
swings in exterior climate and temperatures. All of these factors
can significantly affect the fuel economy and overall perfor-
mance of the vehicle.

Here are some obvious symptoms to look for while
diagnosing a failing hybrid battery:

« Hesitation on acceleration

 Diminished operating range

« Internal combustion engine (ICE) running more often or

at unexpected times

« Unusual engine noises

Check the SOC for telltales

The driver may also notice a drop in the battery “State of
Charge” (SOC) condition bars after little or no vehicle usage.
For example, the hybrid vehicle is parked with full SOC bars
showing. However, upon returning to the vehicle, the driver
sees only one bar remaining in the SOC. This is an indication
of an underlying issue with the hybrid battery.

Keep interiors clean and free from contaminants
Since the cooling fan is located within the rear of the vehicle,
the overall vehicle interior conditions are important. Con-
taminants such as dirt or dust can create issues, while fur
and dander from pets can clog up the air flow and contribute
to cooling system failure. It is important to keep the interior
clean to prevent contaminants from being drawn into the
cooling system.

Many of these issues can be avoided with good vehicle
maintenance and cooling fan replacement.

Repair tip: Do not bench test a hybrid cooling fan motor
because it requires special tools to generate a signal at the
factory specified voltage. Using a 12-volt source, such as a
battery charger, is not recommended.

These helpful tips are brought to you as a courtesy of
Continental, a leading manufacturer of VDO aftermarket
hybrid battery cooling fans, engine cooling fan assemblies,
and HVAC motors.

For more information, check out our hybrid battery cooling
fan replacement video at: http://vdousa.com/hybrid or contact:
salessupport-us@vdo.com.

VvDO

VDO - A Trademark of the Continental Corporation
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Tips & tricks for troubleshooting
integrated brake controllers

The past few years have seen a lot of
changes regarding Integrated Brake Con-
trollers (ITBC), and the standards are still
unclear when it comes to the challenges
these new systems bring. Shops working
on domestic and foreign light-duty pick-
up trucks and SUVs need to be able to an-
swer their customer’s questions quickly
and accurately. Most of the time it’s as
simple as establishing the connection
and showing real-time output. But only
now have new products been introduced
to properly troubleshoot ITBC.

Nowadays, vehicles are being manu-
factured with dash-mounted ITBC. Like
Aftermarket Brake Controllers, ITBC
work in unison with the vehicle’s speed
and brake pressure sensors. Tied into the
vehicle’s computer system, they sense if
the trailer is connected by detecting load
from the trailer electric brakes. If there’s
no load, no power is sent to the trailer
brake magnets when the brake pedal is
actuated. The driver can limit the max
amount of power to the trailer brakes, but
depending on the vehicle manufacturer,
this isn't always straight forward. It's also a
common misconception that newer sys-
tems will actuate the brakes just like previ-
ous systems. This can cause major safety
issues when you're driving down the road
with a fully loaded trailer, not realizing the
ITBC never detected the trailer.

So far, to help a customer verify the ve-
hicle is connecting properly, you would
need to have a trailer present. Most shops
don't have a trailer for this, and the ones
that do still don’t have the tools necessary
to verify the brake controller output and
timing are indeed functioning properly.
The only tool on the market that can
solve these problems is IPA's #9107A
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Electric Brake Force Meter with Dynamic
Load Simulation and Circuit Testing. Not
only does it make the diagnostic process
fast and easy, but it simulates a trailer
for one-man, in-cab diagnostics. No
more customers arguing their new truck
doesn'’t register a trailer. No more techs
unsure if they should follow one manu-
facturer’s reading or another. No more
shops sending customers away with un-
safe vehicles because they don't have the
means to diagnose the problem.

This tool is already being adopted
by dealerships across the country, set-
ting the standard for vehicle/trailer
brake controller testing. Just plug the
25-ft cable into a vehicle’s 7-way spade
connector, then sit in the cab with the
hand-held meter and start the vehicle. A
“Trailer Connected” (or similar) indicator
should appear on the console. If you get a
“Trailer Not Connected” indicator, or no
indicator appears at all, the controller is
faulty or the wiring/grounds are suspect
and should be cleaned/replaced. Once
a connection has been established, you
canread real-time brake force output and

test all truck-side tow circuits. You can
even do a test drive with the unit con-
nected to ensure the gain settings reflect
the actual output at the connector.

The #9107A is a must-have diag-
nostic tool for techs, fleets, and rental
companies dealing with brake control-
ler equipped vehicles. The universal ap-
plications work with most all integrated
and aftermarket brake controllers on
vehicles with 7-way spade connections.

IPA is a family-owned, USA manu-
facturer of tools and equipment dedi-
cated to producing industry-leading
solutions for truck/trailer diagnostics
and maintenance. For more informa-
tion on the #9107A Electric Brake Force
Meter and other IPA products, contact
your professional tool distributor or visit
www.ipatools.com.

®
FUTURE NOW,
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New PurolatorBOSS® Premium
Cahin Air Filter with Febreze
Freshness offers maximum
protection & odor elimination

According to the AAA Foundation
for Traffic Safety, the average Ameri-
can spends almost 300 hours driving
every year. That’s a lot of time spent PREMIUM
breathing contaminated air that cir-
culates within a vehicle’s cabin. Bil-
lions of harmful pollutants, allergens,
contaminants and fine dust particles
can make their way inside the cabin.
Contaminants from the road, con-
struction, farming, manufacturing
or pollen infiltrate the air that your
customers, and everyone else riding
in their car, breathes.

Today, 80 percent of all cars on the road and 95 percent of
new vehicles rolling off the assembly line are equipped with a
cabin air filter. While there continues to be excellent organic
growth within the category, cabin air filters are still one of the
most under-performed maintenance items on a vehicle. And,
unlike typical cabin air filters, the new PurolatorBOSS® Pre-
mium Cabin Air Filter with Febreze Freshness is designed with
triple layered protection. This powerful combination blocks
and controls odors and prevents mold and bacteria growth —
all while blocking most fine dust particles and allergens — to
ensure a more pleasant driving experience for your customers.

Nearly 75 percent of all vehicle climate control problems
are caused by a blocked cabin air filter. Unlike other cabin air
filter types, PurolatorBOSS Premium Cabin Air Filters pro-
vide maximum efficiency while optimizing airflow through a
vehicle’s HVAC system so the A/C, heater and defroster units
function properly.

Poor quality air can make you tired and irritates your eyes
and respiratory tract. And, while over 35 million Americans
suffer from symptoms related to airborne allergens, a Puro-
latorBOSS Cabin Air Filter can make their in-car experience
more pleasant by eliminating fine pollutants like road dust, dirt,

CABIN AIR FILTER

PUROLATOR|:

pollen and other allergens from entering the cabin.

Essentially, a cabin air filter is to a car what a furnace filter
is to a house. While it’s best practice to replace furnace filters
periodically for optimum performance, the same holds true for
a cabin air filter. We recommend replacing the cabin air filter
every 12 months or 12,000 miles to keep the quality of air inside
the cabin smelling fresh and clean.

With added-value features that many customers will be
willing to pay for and easy installation in 15 minutes or less, a
PurolatorBOSS Premium Cabin Air Filter with Febreze Fresh-
ness makes this filter replacement a service worth pursuing.

Purolator offers a variety of air, cabin air and oil filters. Find
the right filter for your automotive needs at www.pureoil.com.

with

PUROLATOR
BOSS'

“FEBREZE FRESHNESS" is a registered trademark of The Procter & Gamble Company,
Cincinnati, OH, used under license by MANN+HUMMEL Purolator Filters, LLC.

febreze

freshness
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Include battery testing in your
vehicle inspection

LARRY HAMMER // Technical Services,
Mighty Distributing System

If testing the battery is not a part of your
vehicle inspection...it should be. A
heads-up notice on a failing battery can
save your customer a lot of grief.

During a recent oil and filter change,
a technician performed a complimen-
tary battery check that reflected a bat-
tery that was in need of replacement.
When the lady contacted her husband,
accompanied by a printout showing the
condition of the battery, he decided not
to have it replaced, since the vehicle had
been starting perfectly.

Days later and 100 miles away from
home, the lady encountered a no start
condition due to a dead battery. She
had an SUV full of kids, and the weather
was scorching hot, but not as hot as the
verbal exchange between the stranded
lady and her husband. The cost of the
battery replacement had now escalated,
as a service call was now required.

With no warning

In the past, a warning symptom such as
a change in the cranking speed of the
engine made it obvious that the battery
should be tested. But today’s systems of-
ten function normally until the next start-
ing event and then totally fail. Heat is a
major contributor to battery failure. Gas-
sing occurs within the battery, promot-
ing a loss of electrolyte, plate corrosion
and internal shorts. Often, newer vehicles
will have an insulation wrap around the
battery to shield it from intense under-
hood temperatures, which is a major
cause of battery failure. Cold conditions
also contribute to battery failure, as in-
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creased amperage is necessary to start
a cold engine with a thick oil viscosity. In
addition, a battery is less efficient at cold
temperatures.

Sulfation

Sulfation of the plates occurs when the
battery is allowed to sit for extended
periods of time in a discharged state.
When the battery state of charge is be-
low 80 percent, sulfation can occur in
a two-week period. In this low state of
charge, lead sulfate will form on the bat-
tery plates. This contamination insulates
the plates’ reactive material, resulting in
areduced capacity and the ability of the
battery to accept a charge. A battery in
this condition can be permanently dam-
aged in a two-month period.

When diagnosing an electrical related
problem, always start with the source of
power first. That would be the battery.
Low voltage or a voltage drop can create
some major challenges, especially with
the myriad of electronics and accessory
components on today’s vehicles.

Battery drain

Due to parasitic current drains, which are
necessary to keep computer and acces-
sory memories alive, a vehicle that has
been parked for 2-3 weeks can result in
alow voltage condition that can present
some difficult challenges for the techni-
cian diagnosing an electrical complaint.
Short trip driven vehicles equipped with
a maze of electronics often encounter
battery failure due to the battery never
becoming fully charged, resulting in sul-
fation. Often, more energy is taken from
the battery than the alternator can re-
plenish during these driving conditions.

THE TECH HAD URGED THE MAN TO INSTALL
A NEW BATTERY BUT HE 'KNEW BETTER'
AND TURNED HIM DOWN.

Summary: Make battery testing a
part of your vehicle inspection. Pro-
vide the customer a printout reflecting
the condition of their battery. Today’s
battery testers will identify a soon-to-
fail battery before it becomes a major
difficult-to-diagnose issue or leaves the
customer stranded.

In addition to a no-start symptom,
low battery voltage can create some
difficult-to-diagnose symptoms, espe-
cially in those applications with nu-
merous electronic systems and creature
comforts. For some interesting trouble-
shooting tips involving low voltage and
electrical interference symptoms, review
Mighty Tech Tip #163 “Battery Facts.”
To access Mighty Tech Tips, go to www.
mightyautoparts.com and select Tech
Central: Tech Library: Tech Tips.

g |
Mighty
A
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Are you ready to repair ADAS?

You've probably already seen vehicle fea-
tures like adaptive cruise control, parking
assist sensors and blind spot indicators in
your auto repair shop. All of these tech-
nologies (and many more) fall into the
new category of vehicle systems known
as ADAS — Advanced Driver-Assistance
Systems. If you haven't encountered
ADAS yet, you will soon as the latest gen-
eration of vehicles makes its way into the
aftermarket for service and repair.
ADAS is a complex system of cameras,
radar systems, sensors and control mod-
ules. The control modules use a variety of
technologies to help interpret the signals
received to deliver ADAS features. In ad-
dition to the more ‘common” components
like those mentioned above, you might
also see more “unusual” ones like a yaw/
acceleration sensor, pedestrian impact
detection sensor or forward looking radar
module. Many of the components are
precisely calibrated to ensure the control
modules are interpreting the proper in-
formation. And it’s easier than you might
think for them to go “out of calibration”

Impact of ADAS

ADAS is impacting even common jobs
that you may have in your bays right
now. For example, consider the wheel
alignment — usually a pretty straightfor-
ward job, right? Well, maybe not always
anymore. On most vehicles equipped
with ADAS features, calibrations will
need to be performed after that align-
ment. Let’s say that a 2016 Audi A8
Quattro equipped with Adaptive Cruise
Control and Lane Change Assist System
comes to your shop needing a four-
wheel alignment and adjustment of the
rear thrust angle. The ADAS features on
this vehicle add 2.2 hours of labor time
for calibration to the 1.8 hours already
assumed for the alignment.

Al Features

Comporents

Adaptive Crure Comrol
Sysrem

Automated Parking System

Lane Assmt System

Calibration routines can vary widely
by manufacturer. Some are as easy as
printing targets on your own printer and
placing them in areas in the shop. Others
require targets attached to fixed mounts
on an aligner or stand-alone frame with
specific level floor specs to ensure the
calibration will be accurate. One of the
challenges is having enough space in the
bay to accommodate these calibrations.

Several feet of unobstructed space
are needed around the vehicle: in front,
behind and to the sides. Any object in
this space could cause an inaccurate
or incomplete calibration. For instance,
almost 40 feet from the back bumper to
the front camera target is needed to do
a front camera calibration on a Honda
Odyssey.

What happens if the calibrations are
not done correctly? There likely will be
no indication — no MIL illuminated, etc.
But while the vehicle is driving, the “field
of view” can be slightly shifted. With even
a2 degree alteration on a forward-facing
radar module, the focus at 60 feet ahead
of the car won't even be in the car’s same
lane. That can lead to potentially deadly
consequences from unanticipated be-

s Regruinng Calibsateon

wolace crumve contiol Lensr

haviors of the adaptive cruise, pedestrian
detection and other features.

ADAS repair information
Having a repair information resource
that consolidates all the information re-
lated to the ADAS features on a vehicle
can help technicians understand, diag-
nose and repair these complex systems.
For example, ProDemand, the auto re-
pair information software from Mitchell 1,
streamlines the search process and deliv-
ers all the ADAS information togetherina
single location. So, techs have a full picture
of all ADAS features and the specific com-
ponents contributing to the operation of
those ADAS features. ProDemand also lets
techs know at a glance if the components
associated with the ADAS feature will re-
quire calibration, special tools like targets,
or a scan tool to complete the job.
Whatever repair information resources
you use in your shop, ADAS-equipped ve-
hicles are coming. Are you ready?

In your shop, at your side
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Corrosion-resistant coils from NGK
— The Ignition Specialist™

Many Chrysler, Dodge and Jeep original
equipment ignition coils are made with
zinc-plated steel secondary winding
terminal connections that can be prone
to corrosion. These corroded coils can
reduce engine performance and fuel
economy. That's why NGK manufac-
tures ignition coils for these applications
with brass secondary winding terminal
connections. And with an added insulat-
ing dielectric grease, NGK's coils better
resist corrosion, optimizing engine per-
formance and improving fuel efficiency.

NGK coils are manufactured to OE
standards for durability and operational
performance. Developed in anISO 17025
accredited lab, NGK offers more than 490
ignition coil part numbers, covering over
96 percent of domestic and import vehi-
cles on the road today in North America.

NGK is the largest supplier and
manufacturer of spark plugs, coils and
other ignition products for domestic and
import vehicles in North America. With
over 50 years of automotive expertise,
NGK's family of automotive products is

driven by extreme dedication to innova-
tion, performance and quality.

To learn more about NGK ignition
products, visit ngksparkplugs.com.

THE IGNITION SPECIALIST"
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Hybrid battery cooling system repair

Hybrids and electric vehicles (EVs) should be treated with cau-

tion when it comes to service, repair and of course, diagnostics.

And while the same applies to any vehicle, with EVs and Hy-

brids there are added dangers.

A Toyota Auris hybrid arrived with the Hybrid Warning Light il-
luminated. The vehicle had been converted for covert surveillance
with sensitive recording devices spread throughout the cabin.

The DTC fault code POA82-123 was extracted from the Hybrid
Control Unit (HCU) with 123 being the INF (information) code.

Access to an OEM Scan tool allowed for interpretation of the
INF code to reveal “Occurrence order 1" This indicated POA82
was the initial code that illuminated the hybrid warning light, and
provided immense value where multiple fault codes are stored.

The DTC P0A82 referred to “Hybrid Battery Cooling Fan
Performance error”

This indicated a problem with the cooling fan control cir-
cuit responsible for cooling the high voltage (HV) battery.
Understanding the operation of the system is essential when
diagnosing recorded faults, and in this case the speed of the
battery cooling fan is controlled in a loop fashion by the HCU.
A command signal from the HCU is delivered to the cooling fan
to increase or decrease fan speed, depending on battery tem-
perature. A feedback signal from the cooling fan is sent to the
Battery Control Module (BCM), where this value is converted
into serial data and returned to the HCU, completing the loop.

An initial inspection revealed the cooling fan to be running
continuously at high speed, which had been difficult to detect
amongst the surveillance equipment.

In order to access all the relevant components for BCM cir-
cuit evaluation via the HV battery cover, the hybrid system is
required to be shutdown using the following procedure:

1. Ignition off and key secured at least 2 meters away from
the vehicle.

2. 12V Battery negative terminal disconnected.

3. Signage placed about the vehicle indicating “Caution, HV
testing in progress”

4. Approved safety gloves checked for leakage and worn, prior
to Step 5.

5. HV Service Plug (Isolator) removed from HV battery pack
and secured away from vehicle.

6. Wait 10 minutes for HV capacitors to discharge.

7. With safety gloves on remove the invertor cover (engine
bay) and measure all HV terminals for the presence of any
voltage (AC and DC) using the appropriate HV tester or
HV probe with PicoScope.

Note: No Voltage should be present at any HV terminal under the in-

vertor cover.

8. Refit the invertor cover.

9. The HV system is now shutdown and it is safe to continue
with diagnosis.

Testing the cooling fan circuit required the 12 V battery to
be reconnected and the ignition switched on, with the Hybrid
system still isolated. This is normal procedure and generated ad-
ditional DTCs, (these were erased on completion of the repair).
Note: Switching the ignition on with the HV Service Plug removed does
not activate the HV system.

With the ignition on, PicoScope was connected to the com-
mand and feedback signals (CH A and B) along with the serial
communication signal (CH C and D) within the cooling fan circuit.

Immediately we could see the command signal fixed at 0 V
instead of the required PWM signal.

A continu-
ity test of the
command
signal wire re-

N ——

vealed a short 1 }
circuit to chas- . .
sis ground at
one of the sur-

veillance camera mounting bolts, resulting in a default max fan

—a —a—a—

speed to ensure sufficient HV battery cooling,

With the short circuit repaired, full closed loop control of
the battery cooling fan was restored and confirmed using the
component test function of the scan tool.
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Camemand signal from HCU Fan s
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Commurscation + from BCM to HCU
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PICO TECHNOLOGY

800-591-2796
www.picoauto.com
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TECH TIPS B

Hub installation guide

SKEF offers this technical tip that addresses installing the following hub units in the specified applications:

BR930772 BR930888 BR930684 BR930880

Nissan Rogue (08-13) | Nissan Juke (11-17) Nissan Sentraw/2.0L. | Subaru BRZ (13-17)
Nissan Sentraw/2.7L. | Nissan Leaf (11-12) (07-12) Scion FR-S (13-16)
(07-12) Toyota 86 (2017)

BR930872

Nissan Leaf (13-17)
Nissan Sentra (13-17)
Nissan NV200 (13-17)

Installation guidelines

Prior to removal of the old hub assembly, be sure the ABS
wheel speed sensor is removed (fig. 1). Sometimes it is
helpful to use rust penetrant in and around the ABS wheel
speed sensor to aid in removal. WARNING: If the ABS
wheel speed sensor is not removed, damage can occur to
this sensor during removal of the old hub assembly or dur-
ing installation of the new hub assembly. Damage can also
occur to the metal protective cap on the new hub assembly
if the ABS sensor is not removed.

The ABS wheel speed sensor head sits in-between the
protective cover and the ABS encoder ring built into the
seal on the back of the hub assembly (fig. 2).

Also, be sure that the old protective cap is not still stuck
in the knuckle after removing the old hub assembly. At
times, the protective cap becomes dislodged from the hub
assembly during removal. WARNING: If the old protective
cap is left in place, damage will occur to the ABS sensor
and new hub assembly (fig. 3).

SKF offers a web-based training and
rewards program

SKF now offers the SKF Parts Xperience, a web-based train-
ing and rewards program designed to help automotive and
truck technicians boost productivity and stay up-to-date on
the latest vehicle technologies. Technicians can sign up for
the program by visiting www.skfpartsxperience.com.

The SKF Parts Xperience program is designed to help
technicians more easily engage with SKF products, learn
more about installation and maintenance best practices,
and manage reward points based on product purchases
and installation. The new program makes it easy for users
to tally points simply by scanning a box label barcode from
their mobile device or by entering a part number online.
Additionally, every time a user completes a training mod-
ule, they'll be automatically rewarded with points. As users
accrue reward points, they'll be able to redeem them for a
wide array of merchandise.
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TECH TIPS B

Intelligent diagnostics strategies

The diagnostic strategies of old aren’t
relevant or effective in the modern re-
pair scenario. When a vehicle pulls into
the bay, technicians are likely to en-
counter multiple interdependent fault
codes, hundreds of live data points,
graphs, flow charts and diagrams. With
too much information, the challenge
is to find and follow the right clues to
a solution.

The same computer and information
technologies that add complexity to ve-
hicles are enabling improved diagnostic
strategies that simplify and reduce time
spent in diagnosis and repair.

Regardless of the technology and
system being diagnosed, air, fuel,
spark, amperage, voltage and grounds
are critical to making automobiles per-
form properly. ZEUS™ with Intelligent
Diagnostics software has revolutionized
the process and made it more efficient,
bringing together the tests and informa-
tion related to a diagnostic trouble code
(DTC) to one place.

Intelligent Diagnostics can be used
whenever a code is present and includes
smart shortcuts to take technicians to in-
formation related to that code:

« Technical service bulletins (TSB)
recalls

o Scanner data, including custom
data lists, along with smart data that
automatically configures the display
to show PIDs relevant to the fault code

« Functional tests and resets

« Guided component tests

o SureTrack’ real fixes, tips and top
repair charts

Intelligent Diagnostics and a step-
by-step diagnostic process allows tech-
nicians to get through their diagnostic
workload.

Step 1: Check for codes. Diagnos-
tic trouble codes are the first and best

source of clues to narrow the search.
Once it's known if there’s a code, go to
step two and use the code or symptom
to determine a likely cause. Identifying
a code opens the possibilities of putting
Intelligent Diagnostics to best use.

Step 2: Smart data filters unrelated
PIDS so technicians only see what's rel-
evant to the code. It also automatically
sets PID triggers, which flag PID red or
blue, out of limits or within limits

Step 3: Search factory technical ser-
vice bulletins. Intelligent diagnostics
narrows down TSBs to those for that
code. TSBs are a time saver with OEM
experience on failures after a vehicle has
been on the road for a while. They're a
great companion to fault codes and
SureTrack. Most technicians use a good
repair information system like ShopKey’
Pro or ProDemand for TSB access. Intel-
ligent Diagnostics takes users to the TSB
related to the DTC they're investigating.

Step 4: Check SureTrack for real
world answers. SureTrack takes the
clues: vehicles, code and symptom and
shows the most common parts used

to repair similar vehicle and problems.
This is based on experience from mil-
lions of successful repair orders, so we
see the actual parts used to complete
the repair.

Step 5: Use functional tests or com-
ponent tests to pinpoint and verify the
problem. Using Intelligent Diagnostics,
FastTrack Guided Tests display the in-
formation, relevant to the code, showing
what to test, how to connect and what
results to look for. Directly testing the
suspected component is the best way to
verify a component before replacement.

This diagnostic process may vary
depending on workflow and the job at
hand. Intelligent Diagnostics saves time
and provides a confident solution on
many repairs.

SNAP-ON DIAGNOSTICS

420 Barclay Blvd.
Lincolnshire, IL 60069
800-424-7226
http://diagnostics.snapon.com
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YIZ4 /7 AUTOMOTIVE PRODUCT GUIDE

SINGLE PACK ROTORS
Continental now offers ATE Single
Pack Rotors to the aftermarket
for European-specific applica-
tions. ATE Single Pack Rotors
offer expanded coverage and are
engineered to deliver exceptional
braking performance with ultra-low noise and vibration. They
feature material that matches the OE part as well as a corrosion
protective coating. ATE Single Pack Rotors are high temperature
resistant with full axle European coverage.
WWW.CONTINENTAL-AUTOMOTIVE.COM

BRAKE DISCS

Textar engineers have utilized the know-how
that comes from decades of producing pre-
mium OE brake pads to develop a perfectly
matched brake disc that ensures the ultimate braking performance
of your vehicle. The Textar range of brake discs is manufactured to
precise German specification and are application engineered for
cars driven in North America. Textar brake discs, Textar brake fluids
(DOT 38, 4,5.1), Textar anti-squeal pastes and Textar brake tools
are available exclusively at WORLDPAC, as well as a full range of
premier Textar brake pads, e-pads and brake shoes.
WWW.TEXTAR-WORLDPAC.COM

TECHNICAL TRAINING
WORLDPAC Training In-
stitute (WTI) offers carline
specific advanced technical
training, business manage-
ment solutions and exclusive Smart Groups designed explicitly
for independent repair shop professionals. Always developed
and taught by experienced instructors, WTl training keeps you
ahead of the learning curve to ensure your business remains
competitive and profitable. View the complete class

listing at the website below.

LA EES ™

WORLDPAC Training Institute,

HYBRID DRIVE BATTERIES
CARDONE offers a high-quality
remanufactured solution for

the most failure-prone applica-
tions on the road. These batteries are remanufactured in the
U.S.A. and meet the highest quality standards that can't be beat
by other suppliers. Each NiMH module is recharged to ensure
product reliability and long life, and the entire battery pack is

balanced to ensure each module is operating at consistent ef-
ficiency. All batteries are 100 percent tested, including all relays,
which is critical to ensure long-lasting life.

WWW.WORLDPAC.COM/TRAINING WWW.CARDOONE.COM

FUEL MODULES P FILTRATION PRODUCTS

VDO OEM Direct Fuel ¥l Purolator® provides premi-

Modules are identical in fit, ﬁ um oil, air, cabin air and fuel PU ROLATOR
form and function. Built in filters for the automotive

ISO/TS certified facilities, & aftermarket. With countless

they are the exact OEM - filtration patents, Purolator

replacement. They come di-

rectly from the manufacturer, Continental, and are competitively
priced for your service needs. Once offered as ‘dealer only, the
VDO OEM Direct Fuel Module line offers exceptional coverage
for European applications.

WWW.VDO.COM/USA

is trusted by both technicians and DIYers to provide advanced
filtration and protection. It's our mission to stay a step ahead of
contaminants — safeguarding your engine, your fuel tank and
even the air you breathe. Learn more about Purolator's impres-
sive product lines at the below website.

WWW.PUREOIL.COM

FUEL PUMPS -
Carquest Fuel Pumps, available exclusively
from Advance Professional and Carquest, are
performance-tested premium fuel pumps that
ensure long life through quiet and precise =
operation. Designed with upgrades to meet L3

or exceed OE specifications, Carquest Fuel

Pumps use a superior carbon commutator and turbine technol-
ogy to improve durability, enhance performance and reduce
vibration noise. For more information on quality Carquest parts,
call your local Advance Auto Parts or Carquest delivery location.
WWW.CARQUEST.COM
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HEADLAMPS

NAPA NIGHTVISION™ Headlamps
work on over 99 percent of the
vehicles in operation since 1958 and
provide whiter, brighter light for im-
proved depth perception and contrast.
So, when you go with NAPA NIGHT-
VISION™ Birilliant capsules, you'll get
industry-leading brightness that'll
outperform any OE parts. Plus, each comes with a three-year
warranty, which means you can buy with confidence.
WWW.NAPAONLINE.COM
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MARKETPLAGE

TRAINING

Electrical How-to-Book
by Vince Fischelli (250 pages - 198 diagrams) $89.00

“Yehicle Electrical Troubleshooting SHORTCUTS”

Troubleshooting Batteries, Cranking Circuits and Charging Systems
on-the-vehicle with just a DMM & Current Clamp plus a lot more!

“ Veejer Enterprises Inc.

www.veejer.com 972-276-9642

60 Lesson-Vehicle
Electronics Course
Now On-Line at this location

http://training.veejer.com

LIFETIME
ACCESS
Study at your FOR

own Pace  $249.00

HIT THE
FAST LANE
OF THE
AUTOMOTIVE
INDUSTRY

for Web Exclusives
and Advertising
Opportunities Go
to our Websites

Print Out
Lessons

' Veejer Enterprises Inc.
el 972-276-9642 | www.vegjer.com www.searchautoparts.com

Let Marketplace Advertising

Work For You!

Generate sales leads, maintain market
presence, conduct market testing, promote
existing lines, introduce new products and

services, or recruit the best.

MARKETPLACE OFFER YOU AN EXCELLENT
RETURN ON INVESTMENT!

Call Michael Parra at
Ph: 704-618-6145 or
E-mail: michael.parra@ubm.com
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WATER PUMP SERVIGE — NOT JUST

A “BOLT ON” REPAIR

THE ORIGINAL WATER PUMP LASTED YEARS AND THOUSANDS OF MILES.
WHY DID YOUR REPLACEMENT ONLY LAST SIX MONTHS?

PETE MEIER // Technical Editor

It's easy to blame the part when a job
goes sour and results in a comeback.
But if you ask the companies that
make these replacement components
(whether it's a water pump, alternator or
air conditioning compressor), they'll tell
you that there is nothing wrong with the
part that was returned under warranty.
And they should know — they are often
the same company that made the part
the car came with from the factory.

According to the big manufacturers,
the most common cause of parts return
is error on the part of the technician.
And that brings us to this edition of The
Trainer!

Water pump service is one of those
routine jobs that many of us have done
thousands of times. But replacing the
pump on a 1983 Ford is not the same
as replacing one on a 2016 BMW — or
even a 2016 Ford! Paying attention to a
few details before, during and after the
replacement can make the difference in
ajob that lasts a lifetime or one that lasts
until the end of the service drive.

This month, with the help of the
experts at DAYCO, we'll share tips on
identifying and correcting the causes
of water pump failure, share the finer

MOTORAGE.COM/nov18trainer

points to consider when replacing a
water pump, and how to ensure that the
new pump has every chance possible at
along and healthy life. ZZ

SPONSORED BY

e N NN - - ae—

TLA/AY L.

SIGN UP FOR YOUR SUBSCRIPTION TODAY AT MOTORAGE.COM/MATCONNECT
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GET THE PRODEMAND ADVANTAGE

ProDemand® wraps the industry’s leading OEM & real-world repair information in a

user-friendly interface that works the way you do. You’re always a click away from the
information you need for the most efficient diagnosis and repair.

From start to finish, advantages at every step of the repair process:

[¥ Start the Job Right

Plate-to-VIN vehicle identification, the latest TSBs & shortcuts to key specifications
[M Diagnose the Issue

Real-world diagnostic insights based on over a billion actual repairs
[V Complete the Repair

1Search™ Plus delivers the exact information you need in a tech-friendly workflow

Get started now with a free demo! -

Call us 800-896-3126 | Visit us: mitchelll.com M’tche’ll@
Or find your local Mitchell 1 sales rep: mitchellrep.com

In your shop, at your side

© 2018 Mitchell Repair Information Company, LLC. All Rights Reserved. Mitchell 1® is a registered trademark used herein under license
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HOW TO SERVICE GDI

‘ Special procedures should be followed

ASSURING BSD COMMUNICATION

Post collision, proper rear harness installation is key

@ ‘ Genuine Parts



Our View

Once again, Kia receives hlgh accolades

The 2018 Kia Rio lead the
small car segment.

ia has continued its streak of re-

ceiving important industry recog-

nitions. For the fourth consecutive
year, Kia was recognized as the number
one non-premium brand in Intial Quality
by J.D. Power in the 2018 Initial Qual-
ity Study (IQS), with the lowest rate of
reported problems. Also, for the second
year in a row, Kia has been acknowledged
as one of the most trusted non-luxury
automotive brands in the annual Trusted
Automotive Brands Study (TABS) con-
ducted by AMCI Global.

With regard to the J.D. Power IQS,
Kia maintained its leadership position
with segment-leading performances
for the Sorento, Highest Ranked
Midsize SUV in Initial Quality and
for the Rio, Highest Ranked Small Car in
Initial Quality.

“Ranking number one among all mass
market brands in Initial Quaility for four
consecutive years leaves no doubt as to
the world-class quality and craftsmanship
instilled in every car and SUV that Kia
builds,” said Michael Cole, Chief Operating
Officer and EVP, Kia Motors America
(KMA). “With two segment winners the
evidence of Kias progression and focus on
the ownership experience is overwhelming?”

The annual report analyzed responses
from 75,712 respondents with regard to

IN THIS ISSUE

240 vehicle models across 26 segments.
Vehicles were evaluated on driving expe-
rience, engine and transmission perfor-
mance and a broad range of quality issues
reported by vehicle owners.

The TABS recognition underscores
the importance of customer trust in a
brand because it is one of the key factors
leading to brand loyalty and a customer’s
decision to repurchase that brand’s prod-
ucts. Now in its second year, TABS again
shows that trust accounts for more than
50 percent of a consumer’s decision to
recommend or repurchase a vehicle from
an automotive brand.

“Building trust is never easy. It takes
years of delivering great vehicles and stand-
ing behind those vehicles...” said William
(BIll) Peffer, Vice President, Sales Opera-
tions, KMA. “It's an honor for Kia to have

ranked as one of the most trusted non-lux-
ury automotive brands two years running?”

Ian Beavis, chief strategy officer,
AMCI Global, said the TABS recogni-
tion puts Kia “solidly in the top tier of the
industry in terms of trust.”

That said, we hope that we have
earned your trust as well and are commit-
ted to keep earning it everyday.

Kia Motors America, Inc.

All trademarks and tradenames are the property of their
respective owners. 2019 K900 shown with optional features.
Some features may vary. Expected fall 2018 in limited
quantities in select markets.

Disclaimer: The Kia Brand, Sorento, and Rio received
the lowest rate of reported problems among mass market
brands, midsize SUVS and small cars, respectively, in
the J.D. Power 2018 U.S. Initial Quality Studies of new
vehicle owners’ experience with their own vehicle after
90 days of ownership. Visit jdpower.com/awards.

VOL. 13 | NO. 3 FALL 2018 | Quality Connection is published by Kia Motors America
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Kia.com

If it’s not in the right box,
It's not genuine.

@ | Genuine Parts

. Genuine Parts

66311 300

From starters to alternators, oil filters to spark plugs, there is Genuine Parts

no substitute for genuine. The only way to assure that you are
getting Genuine Kia parts, backed by the Kia Warranty, is to
order them from your local Authorized Kia Dealer. Contact your

local Kia dealer for assistance and delivery of the parts you need.

*Genuine Kia replacement parts (except battery) sold by Authorized Kia Dealer under warranty are covered for the greater of (1) the
duration of the New Vehicle Limited Warranty or (2) the first 12 months from the date of installation or 12,000 miles, whichever comes
first. Labor charges not included when not installed by an Authorized Kia Dealer. Warranty is limited. See Kia's Replacement Parts and
Accessories Limited Warranty for further details.
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How to service GDI

Special procedures should be followed

Special service information for all Kia vehicles
equipped with Gasoline Direct Injection (GDI)
engines is provided in this article.

9 In GDI engines, highly pressurized gasoline is injected

via a common fuel rail and injectors that deliver fuel
directly into the combustion chamber of each cylinder. In
comparison, in a conventional Multi-Point Fuel Injection (MPI)
engine, the gasoline is injected into the intake port of each
cylinder at a relatively low pressure. Due to high fuel pressure in a
GDI system, servicing the GDI system requires special attention
and handling procedures.

The following aspects of the Kia GDI fuel system are outlined in

this article: Warning: Whenever the high pressure fuel pump, fuel pipe,

delivery pipe, or injector is removed immediately after shutting
off the engine, an injury may be caused by the release of highly
pressurized fuel. Therefore, release the residual pressure in the
high pressure fuel line by referring to the “Residual Fuel Pres-
sure Release Procedure” outlined on page 6 before removing
any high pressure fuel system components.

o Fuel Pressure Specification

« High Pressure Fuel System Tightening Torque

« SST For Tightening High Pressure Fuel Pipe Flare Nuts
« High Pressure Fuel System Residual Pressure Warning
« High Pressure Fuel Pump Installation

« High Pressure Fuel Pipe Installation

« Delivery Pipe and Injector Installation

4 QualityConnection wwwkiagenuineparts.com | www.kia.com @ ‘ Genuine Parts



SERVICE PROCEDURE

Fuel Pressure Specification Comparison

MPI (Theta-2.0L/2.4L) GDI (Theta-2.0/2.4L)
43-64 psi (3.0~4.5 kgf/cm?) 569-2133 psi (40~150 kgf/cm?)
(Regulated by Fuel Pressure Regulator) (High Pressure Fuel Line)

Notice: The GDI high pressure fuel system operates at considerably
higher fuel pressures than the conventional MPI fuel system.

High Pressure Fuel System Tightening Torque

Caution: When installing the high pressure fuel pump, fuel
pipe, or the delivery pipe, be sure to follow the tightening torque
specifications listed in the table below using a torque wrench.
Failure to do so may cause damage to fuel line connections and
may result in fuel leaks.

« Fully tighten the fasteners by hand without using a tool. During this
time, check for proper positioning of the fittings and components.

o Afterwards, completely tighten to the specified torque using a
torque wrench.

« If the fasteners are not tightened in a straight line with the mating
bolt holes or fittings, a fuel leak may result due to misalignment,
broken fasteners or damaged threads.

HIGH PRESSURE FUEL SYSTEM TIGHTENING TORQUE

Theta-2.0L turbo GDI Theta-2.4L GDI

1. Fuel Pump 9.4~108 Ibs-ft. 94~108 Ibs-ft.
(12.7~14.7 Nm) (12.7~14.7 Nm)
2. Fuel Pipe Flair Nut 195~239 Ibs-ft. 195~239 Ihs-ft.
(265~32.4 Nim) (265~32.4 Nm)
3. Clamp 12~8.7 Ibs-ft. 12~8.7 bs-ft.
(98~11.8 Nm) (98~11.8 m)
4. Delivery Pipe 137~174 Ibs-ft. 13.7~174 Ibs-ft.
(186~235 Nm) (186~235 Nm)

@ ‘ Genuine Parts

SST for High Pressure Fuel Pipe Flare Nuts

Tool Name/No.

Torque Wrench Socket (09314-3Q100)

Using Tool

Tightening flare nuts on both ends of the fuel pipe

A: Fuel pipe flare nuts

TSBs may be updated from time to time. Please refer to
TSB ENG148 at www.kiatechinfo.com for the latest procedures.

All images are for illustration purposes only.

www.kiagenuineparts.com | www.kia.com QualityConnection S



in both the high or low pressure lines. The engine may shut

Residual Fuel Pressure Release Procedure off within the 20-second period. If not, turn the engine oft.

Wear safety glasses and fuel resistant gloves.

« Turn the ignition off and disconnect the battery « Proceed with the service or repair. Use rags to cover open-
negative cable. ing and catch spills when opening up either fuel line.

» Remove the fuel pump relay and the electrical connector to « Reinstall/reconnect all components in reverse order of
the high pressure fuel pump. removal. Start engine and confirm proper operation, and

make sure there are no fuel leaks.
o Reconnect the battery negative cable.
o After completing, clear DTC(s) using GDS scan tool (the
« Run the engine for about 20 seconds to lower the pressure procedure described above will cause DTC to set).

High Pressure Fuel Pump Installation

Before installing the high pressure fuel pump, be sure to place the fuel pump drive cam to the flat part of the lobe (as shown below)
by rotating the crankshaft. If the drive cam for the fuel pump is not placed in the lowest position during installation, the fuel pump
may be positioned improperly, which may result in fuel pump piston damage, broken bolt, damaged threads, damaged o-ring, etc.

B: Fuel pump, C: Adapter Bracket (Cylinder Head Cover), D: Roller Tappet, E: Fuel pump Drive Cam

o During a repair requiring fuel pump removal, cover the internal spring tension of the fuel pump and can result in
exposed fuel pump mounting hole in the adapter bracket to damage to the adapter bracket.
prevent any foreign substance or debris contamination.
«» Do not drop the fuel pump. External impacts may damage the
« Do not reuse the fuel pump mounting bolts. Once a fuel pump  internal components of the fuel pump. If this has occurred,
is removed, the removed bolts must be replaced with new confirm proper operation through performance tests prior to
ones. reuse.

» When installing the fuel pump mounting bolts, hand-thread « Before installing the fuel pump into the adapter bracket, be

the fasteners first, then gradually tighten 12 turn at a time to sure to apply clean engine oil evenly over the entire surface of
the specified torque while alternating between the two bolts the O-ring, roller tappet, and fuel pump mounting hole. When
in several cycles using a torque wrench. Failure to follow this installing the fuel pump, align the protrusion on the roller tap-
procedure will cause misalignment to the assembly due to pet to the groove in the fuel pump mounting hole.

6 (ualityConnection wwwkiagenuineparts.com | www.kia.com @ ‘ Genuine Parts



F: Align protrusion to groove
G: Roller tappet (Apply oil)
H: Fuel pump mounting hole (Apply oil)
|: Fuel pump

J: 0-ring (Apply oil)

High Pressure Fuel Pump Installation
« Do not reuse the fuel pipe. Once the fuel pipe is removed, it
must be replaced with a new one.

o There are protective caps on both ends of the replacement fuel
pipe to prevent foreign substances from entering into the fuel
pipe. Remove the caps prior to installing the fuel pipe to the fuel
pump and the delivery pipe.

« Refer to the “High Pressure Fuel System Tightening Torque”
chart on page 5 to properly install the high pressure fuel pipe.

K: Delivery pipe
L: Fuel pump
M: Fuel pipe

N: Clamp

@ | Genuine Parts

Delivery Pipe and Injector Installation
« Do not reuse the delivery pipe mounting bolts. Once the deliv-
ery pipe is removed, the bolts must be replaced with new ones.

« Do not reuse the injector retaining clip, O-ring, backup ring,
washer seal or combustion seal ring. Once an injector is re-
moved, the five components must be replaced with new ones.

0: Injector Retaining Clip

P: Injector Combustion
Seal Ring

Q: Injector 0-Ring
R: Injector Backup Ring

S: Injector Washer Seal

Note: ltems P, Q, and R
are supplied in a single kit.
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When installing the combustion seal ring onto the injector,
use the SST 09353-2B000 (as shown below) and refer to the
instructions below.

Tool Name/No.
Injector Combustion Seal Ring Installer

Tool Number

09353-2B000

Components

1. Sizing Tool, 2. Guide 3. Pushing Tool

Injector Combustion Seal Installation Procedure
1. Place the combustion seal on the cone and pull downward on
the seal as indicated in the photo.

Notice: Your finger will work better for installing the combus-
tion seal over the cone.

h 2. Pull the seal downward until it is near the bottom of the cone
as shown in the photo.

3. Place the cone (with seal) on the end of the injector. Then
place the sizing tool (09353-2B000) over the cone. Make sure the
tool flange is toward the seal as shown. Press down on the tool to
work the seal over the injector and into the groove.

4. Because the seal will stretch as it goes over the end of the
injector, it will be a bit oversized after installation. By letting the
injector and seal set for a few minutes, the seal may reduce in size.
Inspect the seal for damage before continuing.
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Remove spring clip and steel washer before
installing injector.

Spring Clip

Steel Washer

5. Place the resizing tool (flange up) over the seal. Twist the tool
slightly while pushing down over the seal. This should reduce the
size of the seal. Be careful not to apply engine oil on the combus-
tion seal ring.

6. Place injector into the head as shown.

7. Twist slightly while pressing the injector into position in the
head. This should complete the resizing of the seal. Remove the
injector and inspect the seal before completing the injector instal-
lation process.

8. If the injector comes with a protective steel washer held in place
by a spring clip, both will have to be removed before installation.

9. Install the washer seal onto injector with the rubber side
(stepped) toward the injector.

10.The stepped rubber side of the seal goes towards the injector.

11. The flat washer side of the seal goes towards the head.
Before installing the injectors into the delivery pipe, be sure to
apply clean engine oil evenly over the entire surface of the injec-
tor o-ring. Be careful not to apply engine oil on the combustion
seal ring.

@ ‘ Genuine Parts

Avoid dropping the fuel pipe (including injectors) or bumping it
into any hard objects since damage to the internal components
may occur. If necessary, visually inspect and confirm proper
operation with performance tests prior to reuse.

Before installing the injector into the cylinder head, clean the
injector hole and avoid contaminants from entering inside the
injector hole. When installing the injector, avoid bumping the
injector tip into any of the surrounding components since the tip
may become damaged from the impact.

When fastening the three fuel delivery pipe mounting bolts, fully
hand-tighten first, and then tighten in the proper sequence (see
photo above) in several cycles up to the specified torque. The
delivery pipe should move less than 1/8 inch (approx. 3mm),
whenever each bolt is tightened. &I

TSBs may be updated from time to time. Please refer to

TSB ENG148 at www.kiatechinfo.com for the latest procedures.
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Assuring BSD communication

Post collision, proper rear harness installation is key

This article provides information relating to the vehicles listed in the chart below when equipped

with Blind Spot Detection* (BSD), which may exhibit a “Check BSD System” message and no
communication with the BSD system after collision repairs. This concern is commonly caused if the
rear bumper harness is installed backwards.

- %@A
Check

BSD System

Model Year BSD Master Location
Optima (QF) 2014-2015MY Right
Sorento (XM) 2014-2015MY Left
Cadenza (VG) 2014-2016MY Right
Cadenza (YG) 2017-2018MY Left

Niro (PHEV) 2017-2018MY N/A (No Master/Slave)

10 QualityConnection wwwkiagenuineparts.com | www.kia.com

*Blind Spot Detection is not a substitute for safe driving, and may not detect all objects behind or around vehicle. Always drive safely and use caution.
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| © BSD Radar Calitwation 1

BSD variant coding

RSO variant code reading

The master BSD module, located at either side of the
rear bumper (refer to table at left), is the only BSD module
that communicates on the C-CAN. The slave module (op-
posing side of bumper) communicates to the master mod-
ule via local network CAN. The master and slave module
connectors are physically identical and may be mistakenly
swapped.

Note: Niro (PHEV) does not have a master/slave. Both
modules communicate on the C-CAN.

To confirm correct installation of the harness, verify
the pin location is correct for the left or right side module,
which can be found on the Kia Global Information System
(KGIS). See the diagram above.

It is important to note that the BSD system may be
adjusted and calibration must be performed after any rear
collision repairs. Failure to do so can result in improper
BSD system operation. Refer to SST060 for more details.

@ ‘ Genuine Parts

[ BSD Radar Calibration ]

This function sets BSD Radar after replacement

This calibration procedure will clear any ‘Missing Calibration
DTCs which allows the Radar Sensors to go through the
Self Alignment Frocedure

The Sensors continually self-align while the wvehicle is diiven
It may take up to 30 seconds

It will not allow cancelation of the process

Press OK below to continue e

1. Using a KDS/GDS, select “BSD Radar Calibration” in the
BSD System.

2. Perform the “BSD Radar Calibration” procedure according
to the KDS screen.

3. Once the procedure is complete, test drive the vehicle at
speeds above 20mph to verify proper operation of the BSD

system. ®ID

Pitstop Technical Operations may be updated from time to
time. Please refer to PS464 at www.kiatechinfo.com for the
latest procedures.

All images are for illustration purposes only.
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Kia.com

If it's not in
the right box,
It's not genuine.

From headlights to tail lights, bumpers to fenders and hoods, Genuine Parts
there is no substitute for genuine. The only way to assure
that you are getting Genuine Kia parts, backed by the Kia
Warranty, is to order them from your local Authorized Kia

Dealer. Contact your local Kia dealer for assistance and
delivery of the parts you need.

*Genuine Kia replacement parts (except battery) sold by Authorized Kia Dealer under warranty are covered for the greater of (1) the
duration of the New Vehicle Limited Warranty or (2) the first 12 months from the date of installation or 12,000 miles, whichever comes
first. Labor charges not included when not installed by an Authorized Kia Dealer. Warranty is limited. See Kia's Replacement Parts and
Accessories Limited Warranty for further details.
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