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For example, do you know how to use the bar gauge on
your smoke machine? For that matter, do you know how to
properly use the machine? Adding too much smoke in an
attempt to locate a problem can actually ruin the canister!
If you can tell by the machine that there is a leak present,
but you don't see smoke, do you know what to do next?
Watch the webinar and you will!
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INDUSTRY NEWS

INDUSTRY TRAINING

AUTOLOGIC RESURRECTS NCTS
TRAINING EVENT AFTER 3 YEARS

PETE MEIER // Technical Editor

ORLANDO — In August, team
members and officers of Autolog-
ic welcomed more than 200 technicians
to the Omni Orlando Resort in Orlando,
Fla, as they arrived to attend the 2018
National Conference and Tech Sessions
(NCTS). Hosted by Autologic, and with
the support of the WORLDPAC Tech-
nical Institute and Carquest Technical
Institute, NCTS featured 44 training ses-
sions held over the two-day event.
Sessions held were primarily focused
on European models, but new in 2018
were more specialized diagnostic pro-
grams like John Thornton’s “Electronic
Engine Mechanical Testing” and G.
Jerry Truglia’s “Critical Thinking Diag-

nostic Skills.” Also included were a few
domestic-specific sessions like “GM
Networks And Diagnosis,” presented
by Gary Machiros and “Toyota Hybrid
Technology Update,” presented by
Dave Macholz. Additionally, specialty
sessions that applied to most manufac-
turers were offered. These included ses-
sions on Stop-Start technology, ADAS
and J-2534 programming. And of course,
there were sessions offered for shop
management featuring Jeremy O’'Neal
and Cecil Bullard.

Instruction was provided by top in-
dependents and team members from
Autologic, WTT and CTL including some
new faces recruited from the ranks of
an increasingly active group of young

>> NCTS CONTINUES ON PAGE 6

ASA TARGETS SHOP
DATA PRIVAGY
PRAGTICES

BRIAN ALBRIGHT //
Contributing Editor

/ As the automotive repair
and service business

becomes more heavily reliant

on data and electronic commu-
nication, protecting customer
information has become a more
important concern in the industry.
The Automotive Service Associ-
ation (ASA) recently cautioned
members that third-party vendors
may be reselling customer data
to other organizations, and has
created a new Data Security Pol-
icy Agreement/Addendum for re-
pairers who want to both protect
that data and shield themselves
from potential liability.

“The protection of personal
information and proprietary
technical data is a priority for
consumers, regulators, legislators
and class-action attorneys
throughout the United States and
abroad,” says attorney Patrick J.

>> DATA CONTINUES ON PAGE 6
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MITCHELL 1
INTRODUCES TEXT
MESSAGING FEATURE
Mitchell 1 has enhanced
its productivity solutions
by adding text messaging
features in its Manager SE
shop management system
and Social CRM shop
marketing products.
MOTORAGE.COM/TEXT

WIX FILTERS
ANNOUNGES TOP 20
SCHOOLS IN CONTEST
WIX Filters and O'Reilly
Auto Parts announced the
Top 20 schools selected
from 221 nominations
and 91 schools for the
2018 School of the Year
competition.
MOTORAGE.COM/TOP20
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DENSO LEADS
FUNDING TO GREATE
AUTONOMOUS CARS
DENSO and Temasek
have led a $65 million
series C funding to Al
hardware startup company
ThinCl in hopes of
furthering autonomous
vehicle developments
MOTORAGE.COM/65MIL

KARL ROVE JOINS
SPEAKER LINEUP AT
AAPEX 2018

Political strategist Karl
Rove will speak as a
keynote during “Breakfast
with John King and Karl
Rove: How trade and the
elections could impact the
aftermarket.
MOTORAGE.COM/ROVE

REGISTRATION NOW
OPEN FOR MACS 2019
A/Ccess is the theme

of MACS 2019 Training
Event and Trade Show,
to be held Feb. 21-23 at
the Anaheim Marriott in
Anaheim, Calif, featuring
35 hours of training
classes.
MOTORAGE.COM/MACS19
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>> NCTS CONTINUED FROM PAGE 4

technicians banded together in the
group known as “Trained By Techs.” In
addition to the training opportunities,
attendees spent a lot of time network-
ing with each other with some active
discussions taking place until the wee
hours of the morning!

And that is what “live” training offers

that no other form of training does. The
ability to interact — with your instruc-
tors, with represented vendors, with
the host organizations and most impor-
tantly, with each other.

Kevin Fitzpatrick, Autologic CEO,
was pleased with the success of this
renewed event, last held in 2015, and
announced at the closing dinner that

NCTS would be held again next May,
with the intention to host a bi-annual
event that would be held in the years
opposite of the Supplier and Tech Expo
(STX) event held by training sponsors,
WORLDPAC and (now) Carquest.

For more information about the event,
or the line of Autologic products and ser-
vices, visit https://us.autologic.com. IZ

>> DATA CONTINUED FROM PAGE 4

McGuire of Patrick J. McGuire Law Offices, Mt. Prospect, IIl.
“As an industry, everyone should be doing everything within
their power to prohibit the unapproved/unsolicited sharing of
estimates and repair data that goes beyond the scope of what
is necessary during the normal course of doing business.”

The new data security policy document states that all
information (data) provided to outside vendors is “owned
exclusively by the shop and provided for the sole purpose of
conducting business.” It does not grant the authority to share
the data, sell it or repackage it without the express written
consent of the shop.

The development of the policy was prompted both by the
recent national focus on the security of vehicle and owner
data (particularly for connected vehicles) and by a recent
incident involving an ASA board member. In that case,
estimate data made its way to CARFAX within 48 hours of
an estimate being created. The customer was angry with the
shop because the updated CARFAX report reduced the value
of his vehicle (which he was about to trade in).

The shop was not aware the data had been shared, so
ASA helped the shop follow up with CARFAX about the
source of the data. CARFAX indicated that it gathered
information from more than 34,000 sources. Without
specifying the source of the information, CARFAX also stated
that they did not get information from CCC Information
Services, the estimating system used by the shop.

“We thought there ought to be a policy in place within a
shop that clearly states to vendors that if you don't already
have a transparent data privacy policy telling me how you
are using the data, then maybe | ought to have a form for you
to sign,” says Tony Molla, vice president of the Automotive
Service Association.

“Shops need to take control of their data,” adds Scott
Benavidez, ASA's Collision Division Operations Committee
director. “Situations like this aren’t unique, and the potential
for class-action lawsuits should cause everyone to lock down
their data. Nobody should be profiting from the data we are
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generating on behalf of our customers.”

According to Molla, it’s still unclear what types of liability
issues the sale of customer data could generate. If the data
is hacked or stolen, the shop could be liable for any damages
to consumers (like identity theft or vehicle theft). If the data
is sold to a third party without permission, customers could
potentially come back and sue the shop.

“These are the types of things we're thinking about,” Molla
says. “It can expose the shop if they haven't taken the steps
or reasonable precautions to protect data and customer
information that they collect in the course of a repair.”

Shops that aren'’t sure about how their vendors are using
customer data should take the first step and ask about data
sharing and selling policies. “Most vendors that collect data
generally have a privacy policy in place,” Molla says. “They
will tell you that they do not share data at all, or that they do
share it, but in aggregated form so it can't be used to identify
a particular customer. But ask the vendor; getting an answer
to that question is a step in the right direction.”

As more vehicles become connected, as more drivers
connect their smartphones to their vehicles, and as OEMs
and repairers wrangle over vehicle data pertaining to repairs,
these data privacy issues will be even more important. An
increasing number of companies also want to buy that vehicle
data. McKinsey estimates that the market for automotive data
could reach $750 billion by 2030.

“The reality is that data is being collected right now that
you might not even be aware of,” Molla says. “The ASA is
partnering with other associations to define exactly what is
being collected, what is being used, and who has access to it.”

In addition, repair shops should take other security
precautions like ensuring that their Wi-Fi connections and
network firewalls are properly secured. “Is your office or
business network as robust as it should be?” Molla asks. “If
you don't know, you should be asking. It's time to take a look
at all of your enterprise functions and see if there are security
holes you have not anticipated that may have been introduced
by the advancement of technology.” ZZ
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CALIFORNIA EV SALES INCREASE, BUT GAS-
POWERED VEHICLES STILL DOMINATE

MOTOR AGE WIRE REPORTS //

The California green vehicle mar-
ket continues to experience growth
throughout the state, especially with in-
creasing electric vehicles sales that now
make up 3.1 percent of total new vehi-
cle sales year to date (an increase from
2.4 percent this time last year). How-
ever, according to the California Green
Vehicle Report, the overall California
vehicle market is still overwhelmingly
dominated by gasoline-powered vehi-
cles, making up 83 percent of new ve-
hicles sold so far in 2018.

While the San Francisco Bay Area is
experiencing the most growth in elec-
tric vehicle sales, at 7.7 percent year to
date, other regions of the state are lag-
ging. LA and Orange Counties, along
with San Diego County, are seeing
nearly 50 percent less electric vehicle
sales than the North, at 3.3 percent and
3.9 percent year to date. The difference

LEGISLATION

is even more significant in the Central
Valley, where only 1.8 percent of new
vehicles sold are electric.

“The disparity of electric vehicle
sales in various regions of the state is
significant, especially in the Central
Valley. While California residents in
Northern California seem to be adopt-
ing to the idea of electric vehicles more
rapidly, we have a long way to go in
other regions of the state. It’s clear that
consumers still prefer gasoline-pow-
ered vehicles, while convenience, af-
fordability, range and choice continue
to be factors for consumers when se-
lecting a new vehicle to purchase,” said
California New Car Dealers Association
Chairperson Taz Harvey of Dublin
Mazda. “While many manufacturers
are getting on board with developing
new electric vehicle options, they must
continue to take all of these factors into
consideration for consumer adoption
to continue to increase.”

Additionally, brand share in the
alternative powertrain market is still
heavily dominated by Toyota, making
up nearly 27 percent of green vehicle
sales year to date. Tesla comes in sec-
ond, bumping Chevrolet to third, at
21.1 percent and 10.2 percent year to
date. Rounding out the top five selling
brands in California for hybrid, plug-in
hybrid, electric and fuel cell vehicles
are Ford and BMW.

The California Green Vehicle Report
provides comprehensive information
on the state’s green vehicle market.
The report includes a segment watch,
including top 20 best-selling alterna-
tive powertrain vehicles; best sellers
in market segments including hybrid,
plug-in hybrid, electric and fuel cell;
market trends by powertrain type and
brand shares in alternative powertrain
markets. The complete report can
be accessed on CNCDA's website at:
www.cncda.org. Z

TARIFFS GOULD RAISE MECHANICAL, COLLISION

REPAIR RATES

BRIAN ABRIGHT // Contributing Editor

Almost every sector of the automotive
industry has been critical of tariffs that
the Trump Administration has im-
posed on aluminum and steel, as well
as a number of products imported from
China, and proposed tariffs on automo-
biles and parts have received an equal
amount of pushback.

Both the existing and proposed tariffs
could significantly raise the cost of auto-
mobiles and repairs. The insurance in-
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dustry has also chimed in on the current
U.S. Department of Commerce Section
232 investigation on proposed tariffs for
vehicles and auto parts.

“Tariffs on auto parts could have a
significant adverse economic impact
on consumers, automobile repair pro-
viders, businesses and insurers,” said
Robert Gordon, senior vice president
of policy research and international af-
fairs at the Property Casualty Insurers
Association of America (PCI). “Tariffs
on auto parts could cost the consum-

ers $3.4 billion in personal auto insur-
ance premiums alone.”

Those concerns were echoed in testi-
mony from Auto Care Association Pres-
ident and CEO Bill Hanvey in testimony
before the U.S. Trade Representative
regarding the most recent Section 301
tariffs on Chinese imports.

“The greatest impact from this ac-
tion will be on U.S. consumers who
will experience higher repair costs,
likely leading to the delay of critical
vehicle maintenance procedures that



may result in serious highway safety
concerns,” Hanvey said. He used brake
rotors as an example of a part that is no
longer manufactured in the U.S. despite
increased demand.

“Considering that there are over
2,600 different part numbers in the
brake rotor sector, there is no viable op-
tion to meet the demand, nor any source
of the parts in the U.S. market for every
year, make and model vehicle on the
road,” Hanvey said. “Therefore, regard-
less of any tariff imposed, brake rotors
will continue to be imported, the vast
majority from China”

Using data from the U.S. Bureau of
Economic Analysis, PCI has estimated
that 60 percent of auto parts used in the
U.S. are imported, and the proposed
tariffs could raise auto repair costs by
2.7 percent. Additional costs could
also affect commercial insureds and
consumers who pay out of pocket for
vehicle repairs.

“Increasing the price of automo-
tive parts and causing disruption in
the supply of auto replacement parts
could also impede consumers from
promptly repairing their vehicles and
getting back on the road,” Gordon
said. “Should the Administration im-
pose restrictions on imports, we urge
the Administration to exempt closely
aligned markets that supply substantial
percentages of U.S. auto part imports or
to establish a process through which in-
terested domestic parties can petition
for product exemptions in a timely and
transparent manner.’

In August, the Driving American Jobs
Coalition, a group representing auto
manufacturers, parts suppliers, auto
dealers, parts distributors, retailers and
vehicle service providers, announced an
initiative to oppose the tariffs.

The coalition includes the Amer-
ican Automotive Policy Council, the
Auto Care Association, the American
International Automobile Dealers

Association, the Alliance of Automo-
bile Manufacturers, the Association
of Global Automakers, the Motor &
Equipment Manufacturers Association,
the National Automobile Dealers Asso-
ciation and the Specialty Equipment
Market Association.

“The proposed tariffs are an unwel-
come tax on every sector of the auto

p INOUSTRY NEWS J

industry,” said Christopher J. Kerst-
ing, President & CEO of the Specialty
Equipment Market Association. “From
the automakers to the many small
businesses that comprise the specialty
auto parts industry, tariffs on imported
vehicles and auto parts pose an unex-
pected threat to a healthy American
economy.” I
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Industry professionals discuss ADAS,
cybersecurity, tech shortage

CHELSEA FREY // Senior Associate Editor

or this year’s roundtable, Mo-

tor Age gathered industry pro-

fessionals (see sidebar “Who

was at the table?” on page 14)

to discuss the biggest challenges facing

the automotive aftermarket today, such

as advanced vehicle technology, cyberse-
curity and the technician shortage.

Here are some of the highlights of this
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year’s roundtable. Responses were edited
for length and clarity.

Motor Age: How do you see
advanced driver-assistance
systems (ADAS) affecting the
automotive aftermarket?

Chris Chesney: The industry is faced
with a large challenge to become com-

petent with respect to many of the ba-
sic services that we've done for years,
including alignments, brake service,
suspension service, etc. The lack of ac-
curacy with those services in the past
that we've been able to get away with
won't be allowed when dealing with
ADAS systems, because those basic
services and systems are assumed to

PHOTO: RAWPIXEL.COM / SHUTTERSTOCK.COM
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be functioning as designed in order for
the ADAS systems to work properly.
Much like we tried to preach when an-
ti-lock brake systems (ABS) came out, if
the base brake system wasn't working
properly, the ABS couldn’t work proper-
ly. The same thing is coming into effect
with ADAS. If those systems don't know
where the car is pointed, and we don’t
align the cameras in the proper orienta-
tion, then those systems may be looking
off to the right and not see a vehicle ap-
proaching from the left, and thus won't
react — or it could overreact. I see these
technologies really changing the win-
dow of tolerance for the basic services
we already provide.

Pete Meier: A young man at NACE
Automechanika Atlanta this past August
shared a story where he deliberately set
the targets off
line, and the ve-
hicle accepted
that calibration.
There were no
hints of codes
or issues in the
system because
the car, as far as
it was concerned, was looking straight
down the road. But in reality, it wasn't.
It was enough of an angle that when the
vehicle’s ADAS system did go into play,
it would cause the vehicle to veer out of
its lane rather than stay in it.

I agree with Chris — we've been at
a point for many years where you can't
go by generalities when you're repairing
these vehicles. A message that we have
to get out to our audience is that you
may decide that you're not going to align
cameras or get involved with the radar

PETE MEIER

systems as a shop or technician, but
even routine, basic services are affected
by these advanced systems. Another
part that comes into play is if you're not
doing it right, what kind of liability are
you exposing yourself to? I would think
it's going to be quite a bit if a vehicle that
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you recently aligned is involved in an
accident and evidence shows that the
thrust angle was not correct. And that's
what we really have to push to our au-
dience — you can’t just get by anymore.
You either need to be doing it right or
you shouldn’t be doing it at all.

Robert L. Redding, Jr.: We at the
Automotive Service Association (ASA)
think this whole movement towards au-
tonomous vehicles and ADAS should
increase the importance of safety inspec-
tions for the aftermarket and consumers.
As of now there are only 16 states that
have safety inspection programs. An-
other aspect of this rapidly changing
technology is the value of shop licensing
or certification, whether that is done via
OEs or state or federal governments. Par-
ticularly for associations and training, the
- move towards

77 =
Vel

ROBERT L.
REDDING, JR.

these new tech-
nologies is a
critical juncture.
Some repairers
have gotten
away with not
focusing on
training in their
shops and not
participating in meetings, webinars and

-

educational conferences. We don't see
how you can escape these issues and
still have a viable business in the future.
It's more critical than ever before to par-
ticipate and train.

Chesney: Another challenge for the
aftermarket is the gap between new
technology and the corresponding ed-
ucation. In the past and still today, edu-
cation comes after a supplier develops a
new technology and sells it to an OEM.
That technology is implemented into
their vehicles and the supplier trains
the OEM staff on how it works and
how to service it. Those OEM trainers
then train their dealer network. Some-
where in that mix, that content even-
tually makes its way to the aftermarket

NEW REPAIR AGE:
YESTERDAY’S FIXES
ARE NOT TODAY’S

BOB HEIPP //
Contributing Editor

There are many traditional repairs
that are just not viable today.
This is becoming more and more
evident with advanced driver-
assistance systems (ADAS),
especially as they evolve.

With the advent of ADAS,
it is becoming more important
than ever to change how we
address vehicle repairs. We must
be sure the vehicles are leaving
with the proper OEM service
procedures followed, including
any calibrations.

If vehicles are not repaired
properly, a driver could end up
with potentially life-threatening
consequences. Yesterday's repairs
are not measuring up to today’s
requirements. As time goes on,
we are going to see a need to
slow down the process a little to
ensure a properly repaired vehicle.

Take the time to verify OEM
procedures before beginning a
repair. Someday in the near future,
having access to OEM scan tools
and calibration tooling will be a
requirement. Finding the people
to fill these needs has already
become disturbingly difficult.

where repairers will either use the OEM
content or use the service information
and the content to build tools for the af-
termarket so that technicians can work
on those vehicles when they show up
in the bay. For the last 40 years we've



always maintained a stable gap between when the technol-
ogy was developed and when we would learn about it. But
over the last three or four years especially — and for the fore-
seeable future — that process does not serve us fast enough.
The technology is advancing so quickly that the aftermarket
is falling further and further behind to the point that we're put
at a disadvantage. That needs to change.

Motor Age: How has the need for cybersecurity
impacted you or your organization and what
should the industry as a whole be doing to be
proactive?

Redding: This is something that is really important to us. We
need to be sure that the bulk of the repairers are educated
about these issues and that the baseline for protecting data
evolves in a way that does not put legitimate professional shops
out of business. In other words, we want to make sure that leg-
islation dealing with cybersecurity is not created in a way that
prevents repairers from accessing data.

One thing that is important in this window of time is the
Inhofe Amendment, which is included in the U.S. Senate AV
legislation. It's not the only path to an end-game to resolve
some of these issues for the automotive aftermarket, but it
would be a positive step forward. The language would require
NHTSA, with the Federal Trade Commission, to put together
a stakeholder group on data access and cybersecurity. All of
our interest would be represented from the aftermarket as well
as other groups, such as car rental companies, dealers, auto
manufacturers and insurers.

Important for all of us is that the elections in November
could impact the things that we're talking about today. Even
though we had unanimous support of the AV legislation in the
U.S. House of Representatives, if the House flips — or not — due
to the November elections, then we may be moving into 2019
without some type of AV guideline for states and the federal gov-
ernment, so getting it passed before the election is important.

Chesney: I deal with issues related to cybersecurity on
a daily basis because our research and development center
that is based in Raleigh does not have an internal corporate
network. The reason we are so protective of that and don’t
have an internal network is because we don’t want potential
malware from vehicles — or anything we connect to — to im-
pact or threaten our internal data and vice versa. We teach data
security in many of our classes, such as the J2534 class or data
network class in which we show the importance of protecting
your network internally so that customers are protected.

The real risk for repair shops are your technicians walking in
with their smartphones. If at any point they accidentally down-
load malware on their phones elsewhere and then connect to
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the same network that your scan tools are on, there could be
big issues. Those things need to be looked at and validated.

Motor Age: How do you foresee ridesharing
services affecting the automotive aftermarket
over the next five years?
Chesney: It’s already affecting the
miles driven for that group of vehicles.
I have a habit of getting into an Uber
or Lyft or other rideshare and ask-
ing the driver how long they've been
driving for the company, how many
miles they've put on their car, and
whether they bought it or are leasing
it. It's alarming how many people have
leased vehicles for these purposes and put 50-60,000 miles a
year on it. For the independent shops, the challenge is market-
ing to that segment of drivers and attracting them in for regular
service so that they can keep value in their vehicle by maintain-
ing it over a period of time.

Meier: GM just announced plans for their autonomous
EV-based vehicle for more urban environments, and these
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types of vehicles will likely be used for
rideshare purposes. Down the road that
could result in fewer vehicles, but even if
there are fewer vehicles, they'll still be in
almost constant use. There’s still going to
be plenty of work for the aftermarket to
perform, and with the evolving technol-
ogy, it's going to be highly skilled and — 1
hope — highly paying jobs.

Motor Age: A recurring chal-
lenge within the auto repair
industry is the technician
shortage. What are you or
your organization doing to
build a workforce to meet the
demands of today and the
future?

Meier: We've been talking about the
technician shortage since I started in
the business 40 years ago. Now it’s real-
ly manifesting itself. When shop own-
ers complain about not having enough
people in the shop, I invariably ask, “Are
you involved in your local school? Are
you on the industry advisory board? Are
you taking part in helping shape what
that educational picture is going to look
like?” And invariably the answer is no,
they're not. On the other side of the coin,
while there are several exceptional au-
tomotive schools and programs across
the country, there are also many that
are outdated and stuck in the late 70s
or mid 80s — whenever the instructor
left the bays and transitioned into teach-
ing. That's an area that needs to be ad-
dressed as well.

Chesney: My organization is totally
committed to the industry to help bridge
the gap that we have today with respect
to the technician shortage and the aging
workforce and, more importantly, the
ever-increasing gap between technol-
ogy and the skillsets of the techs in the
bays. For many years we've expected
two years worth of vocational educa-
tion to prepare a technician effectively
to be able to be a competent entry-level
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WHO WAS
AT THE TABLE?

Chris Chesney is the Senior
Director of Customer Training
for CARQUEST Technical
Institute (CTI).

Pete Meier is the Director of
Training for the UBM Automotive
Group and Motor Age

Technical Editor.

Robert L. Redding, Jr. is the
Washington, D.C. representative
for the Automotive Service
Association (ASA).

technician at a shop. That just isn’t the
case and hasn’t been for nearly 20 years.

The most important work right now
is with the National Automotive Service
Task Force (NASTF). The education
team has been charged with designing
a framework of education for all roles
within the industry that will provide
visibility for those thinking about enter-
ing the industry and for those who are
already in the industry of the opportu-
nities that are available.

Here's where we've landed currently
— we've filled out a list of skills that an
entry-level tech should possess and be
able to do without supervision. We've
vetted it already with 25 shop owners
across the country, and they have vali-
dated that we're on the right track.

The problem that we see with ed-
ucation is that education today is out-
come-based. Outcome-based is defined
as delivering the content to the student
in a way that the student can figure how
to apply it in the bay appropriately, but
there is no validation that they can do
it. Competency-based education, on the
other hand, is taking those courses and
that content and putting it into action
unsupervised in the service bay. That's
where we have to get. We're taking those

entry-level skills and we're building a
list of competencies that apply to those
skills and then aligning learning objec-
tives so that curriculum developers can
evolve and enhance their current curric-
ulums to accomplish that competency
and proof of skill. So when a tech gets
a job straight out of vocational school,
they can go in and they can show that
qualification that, in our mind, should
be delivered by ASE. They can show
that credential and the shop owner can
recognize it and know that that person
knows how to change the oil and do a
courtesy inspection, etc. We're actively
working on that as we speak.

Redding: For me, professionally, we
can't do this by ourselves. It's hard. I think
this has to be a public-private partnership
on developing policy, helping with re-
cruitment and helping us with retention.
We have affiliates running excellent ap-
prenticeship programs, but we're seeing
that that's not enough. They vary wildly
and the participation rate of shops is not
high enough. From our perspective, we
want to do more and we have to develop
abetter framework of a policy in this area
as well as take a bigger look at having
state and federal partners in this process.

On another note, at NACE Autom-
echanika Atlanta this past August, we
invited schools to come in on the floor
of the show. To see these students rush
through the doors together was very cool
and encouraging. That doesn't mean that
everyone rushing through those doors
has plans to be an automotive technician,
but just seeing kids looking and being in-
terested in the automotive aftermarket
within that age range was very encour-
aging. We need to be able to build upon
and sustain that interest. ZZ

)

CHELSEA FREY is the
Senior Associate Editor for
Motor Age and for its sister
publication, ABRN, in the
collision repair segment.
chelsea.frey@ubm.com
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Baby boomers are sinking

your ship

Those exiting our industry on a daily basis are far surpassing those entering

have been in the automotive

industry for over 40 years now,

and the one thing I can say that

has never changed, is change it-
self. For example, cars are being built so
much better. Consumers are more edu-
cated and more demanding than ever
as the internet has become the go-to for
almost everything. Technology, hybrids
and electric vehicles are totally changing
the game. These are the obvious chang-
es, but the not-so-obvious changes are
usually the most vital changes to focus
on. In addition, they are often the most
difficult to overcome. I was listening to
one of our coaches who helped me start
ATI— Geoff Berman — share with a class
he was teaching on interviewing techni-
cians when I thought you would want to
hear what he said.

Stop technician recruiting
frustration

According to Pew Research Center, Baby
Boomers are retiring at a rate of 10,000 a
day and have been since Jan. 1,2011. This
trend will continue until Dec. 31, 2030.In

my 30-plus years in this business, I have
never experienced a more difficult time
than now to find good, qualified staft. The
consensus from the shop owners I speak
with is the same.

EVERY BLUE COLLAR INDUSTRY
IS FACING THE SAME
CHALLENGE — THEY CAN'T
FIND QUALIFIED STAFF — FOR
THE SAME REASON: BABY
BOOMERS ARE RETIRING.

When I ask, I always get the same
answers: “There aren’t as many vo-tech
schools out there.” “No one wants to
work in our industry.” “The schools are
pushing all the kids into college.” “If they
aren’t headed to college they are going
into the computer field.” And the list
goes on and on. My answer is always
the same. These are the same challenges
we have faced for the last 20-plus years.
We are still seeing the same 5 percent
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coming into our industry that we always
have. What has changed? What has cre-
ated this giant hole in our labor pool?

Every blue-collar industry out there is
facing the same challenges. This means
plumbers, electricians, HVAC companies,
truck drivers, machine operators, etc., all
desperately need skilled laborers. We
all have the same challenge and for the
same reason: Baby Boomers are retiring.

In January 2008, EveryCRSReport.
com reported that 55.5 percent of the
labor force for repair and maintenance
business across the country was made
up of Baby Boomers. More than half of
our industry is made up of Baby Boom-
ers and over the next 12 years they will
be gone. Ever wonder why the same
people you don’t want to hire keep an-
swering your ads? These are the ones
no one will hire. There are so few good
ones left you'll never get them, because
their employers will do anything to keep
them. Wouldn't you?

If you think it is tough to find people
now, you ain’t seen nothin’ yet. From
today on, this is a 20-year challenge.
My guess is that up to 25 percent of the
current shops out there will go out of
business for no other reason than they
can't find qualified staff. The bulk of the
rest will hang on by their fingernails and
survive. But there will be a smattering
of shops that will do something about
it. These are the shops that will thrive
because they have figured out they
can’t keep doing the same things they
did 20 years ago to find staff. The world
around them and their challenges have
changed, and so must they.
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There are two very important things that any shop must
consider if they want to be one of those shops that thrive, not
just survive, during this mass exodus from our industry.

Most shop owners make the mistake of only advertising
when they have a position to fill. This may have worked in the
past, but it is unlikely to work now. All it will do is attract the
ones you don’t want. Remember, the ones you want already
have good jobs. They aren’t looking at those ads. You need to
find other ways to attract them.

Recruiting vs. advertising

The first way is recruiting. Recruiting is the act of attracting,
engaging, assessing and onboarding talent. The key is in the
attracting and engaging. It is not one interaction. It could take
months or even years of networking and staying in touch with
any potential candidate before they decide to come onboard.
I'm sure you have experienced something like this in your ca-
reer already. Go look at qualified past applicants, call them up
periodically, and stay in touch. One day, something will happen
in his current position and he will think, “I'm out of here” When
he does, who's he going to call?

The second thing is a big shift that is hard for most. You
must learn to stop looking for people only when you need
them, but to always be looking. If you have embraced recruit-
ing in the manner I have suggested, then you will have many
opportunities for interviews. Interview everyone, especially
when you're not hiring. This gives you the opportunity to start
the recruiting process and stay in touch with the ones you
like. This also gives you another opportunity. If you're asking
the right questions in your interview, you will also find other
potential recruits through the relationships they have. If done
right and done consistently, you will easily be able to grow your
bench, and before you know it, the best of what is left will find
themselves on your team.

Help them get what they want

Now I must be clear about one very important thing. What I have
suggested here will only take you so far. You must have a shop
environment that attracts the people you want. These are good
people that are fed up with the way their current employer runs
his shop and the way they are treated. They are looking for some-
thing better. The money that has been thrown at them time and
time again is no longer adequate, because nothing has really
changed. Promises have been broken too many times in their
current position. Promotions, raises, equipment and the lists
go on! You must provide a path to what they are looking for and
they will find it easier to make that change. You must discover
what they really are looking for through the interview process
and they need to see you as that solution. If they do, it is only a
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matter of time before they decide to come aboard.

Technician recruiting questions to always ask
Many shop owners get frustrated with the interview process.
One reason for that is the difficulty in knowing what questions
to ask to get the person you really want. If you skip these ques-
tions, you run the risk of hiring the wrong person, which will
cost you more money in the long run than turning down work
today. These questions will work for hiring advisors, managers,
bookkeepers or technicians. Let's make it easy for you. Simply
g0 to www.ationlinetraining.com/2018-10 for a limited time to
receive the questions that make the difference in finding that
“right” new employee. Z

CHRIS “CHUBBY” FREDERICK is the CEO and
founder of the Automotive Training Institute. ATI'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 ATl Head Coach George Zeeks.
chubby@autotraining.net

Switch to Induction Heat

Mini-Ductor® Venom®

The Mini-Ductor Venom uses Invisible Heat® to release metal
from corrosion and thread lock compounds without the dangers
of open flame and up to 90% faster - 3/4" nuts are turned red hot
in seconds.

Applications:
Seatbelt Bolts

02 Sensors

Fuel Tank Straps
Brakes
Suspension
Inline Connectors
and 100's more!

SAFETY
CERTIFIED

Wi VISV V. Vi VAV

INDUCTION
INNOVATIONS

www.theinductor.com
877-688-9633

follow us on: @ o OO0




g7 1)IBY // MANAGEMENT

tsno secret that we're facing a tech-
nician shortage in our industry.
I could write an entire article on
why we're facing this shortage and
how to overcome it, but the truth is, find-
ing and retaining quality employees has
always been a challenge for shop owners.
While there are some amazing things
shops are able to do using technology
to make employees more effective and
efficient, the keys to finding and keeping
those employees is unchanged: we have
to create a culture that quality employ-
ees want to be a part of, we have to hire
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and train the right way, and we have to
empower and incentivize them to be-
come a valuable part of our team.

These goals all work hand in hand.
Building a culture of success and a team
of winners both start with the same first
step: finding employees who want your
shop to succeed.

Lay the groundwork early
This starts with the very first stage of the
hiring process.

During the hiring phase, it’s critical
to effectively screen your candidates as

| -
]

Keep your staff focused, energized and productive

DAVID ROGERS // Contributing Editor

i1

thoroughly as possible. The biggest thing
you're looking for? Character.

You can teach someone how to
change a tire or an air filter, but one
thing you can’t teach an employee is
how to be a good person — an honest,
hard-working person who will be an
asset to you and your shop.

Quality people are an invaluable nat-
ural resource, and just like drilling for
oil, you need to put in a good amount
of time and effort to obtain them!

You should always use a set of writ-
ten questions when conducting initial

PHOTO: MICHAELJUNG / GETTYIMAGES.COM



job interviews — you need to have con-
sistency in what you're asking the var-
ious applicants you're sorting through.
The more questions you can ask, and
the more you're able to learn up front,
the better.

In addition to learning about their
work history and experience, you've got
to look for red flags.

Do they waver when you ask them
about having an up-to-date ASE certi-
fication? Red flag. Are they reluctant
to explain why they left their previous
job? Red flag. Do they immediately ask
about your recreational drug use poli-
cies? Red flag.

The more interviews you do, the bet-
ter you'll get at identifying who will be a
motivated, hard-working staff member
and who will be a liability.

Remember — be selective. When 1
was hiring techs at Keller Bros. Auto Re-
pair in Littleton, Colo,, Id typically inter-
viewed one out of every 10 candidates
and hired one out of 100. Obviously, not
everyone has that luxury in their market,
but you should be as picky as possible.

Train, train, train!

Once you've hired a new employee, you
should spend as much time as possible
training them during the first couple of
weeks. A new employee needs to learn
both the what and why of your process-
es and procedures.

You need to explain the reasons why
your shop does things a certain way, es-
pecially if they're veterans of other shops
and have picked up some bad habits at
some point in their career.

For example, at our shop, we do a
thorough inspection of every car we
service, no matter what the car came in
for. The reason? If that customer gets in
an accident after leaving our shop, we
could end up liable (the law has proven
this time and time again).

Some techs don't want to do more
work than they absolutely must, but this

is a policy we insist on. Teaching that
new tech why you have your policy, how
that policy protects them, and even how
that policy increases their paycheck are
all critical parts of creating motivated
team players.

For service writers, making sure they
fully understand your shop’s policies
and procedures is even more important.

Having an advisor who works on
the front lines of your business not
completely aware of your shop’s pro-
cedures will cost you customers and
money. ['ve seen it time and again in
hundreds of shops.

Your shop's communication flow and
policies need to be made crystal clear.
What are the shop’s hours? What time
should employees clock in and out?
What is your dress code? What is the
policy on cell phone use during business
hours? All these things need to be issued
in writing and discussed with new staff
members on their very first day.

Disciplinary guidelines should also
be outlined early in an employee’s ten-
ure with your shop. How many strikes
an employee receives, what the penal-
ties are for various offenses — all these
things should be clearly expressed.

Just as important is enforcing those
policies and procedures. The second
you see an employee breaking policy,
it needs to be corrected. It helps your
team understand that your policies
aren’t suggestions — they’re a critical
part of making sure your shop runs
efficiently and safely and makes ev-
eryone money.

(Em)power up
In addition to having your policies and
procedures outlined and explained me-
ticulously, you need to establish a cul-
ture of employee empowerment that
new hires can buy into once they've
been trained properly.

Measurement is a key part of this.
Measuring your team’s performance
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helps you retain good employees, plain
and simple.

Imagine playing a game of football
where you can't see the field and don't
know the score. You probably wouldn't
play, would you?

This is how winners think. They want
to be measured. They want to be held
accountable. In no small part, because
measurement should go hand in hand
with an incentive-based pay plan that
rewards their achievements.

There’s a big caveat here: incen-
tive-based pay plans aren’t something to
play with lightly. Incentivizing the wrong
number or using the wrong benchmark
can ruin an employee and destroy a shop.

Set a good example

If honesty, integrity and dedication are
the traits youd want your employees to
have, you must show them yourself. Be
open, direct and fair with your staff and
theyll follow your lead.

If things do start to slide, you need to
take ownership of the cultural changes
that are harming your shop’s productiv-
ity. Recommit yourself to staying more
on top of the day-to-day happenings
of your business and make sure this is
broadcast loudly for all to know.

Good leadership, good hiring/train-
ing procedures and good measure-
ment/incentive systems are the keys
to finding, hiring and retaining a moti-
vated team...now motivate yourself to
make it happen! ZZ

DAVID ROGERS
is chief operating
officer of Keller Bros.
Inc., president of Auto
Profit Masters and
president of Shop
4D, the industry’s first
Artificial Intelligence
(Al) -enabled, self-learning system for
proactively managing repairs, customers,
marketing, profits and employees. Reach
David via email at contact@shop4d.com,
toll-free at 1-866-826-7911, or online at
https://shop4d.com/.
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StarParts is a parts line for Mercedes-Benz vehicles 5 years and older, which is
* Built for high functionality and fit

* Backed by a one-year warranty* that includes parts and labor

* Designed to enhance margins and 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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The impact of management
decisions on tech wages

A tech’s total contribution to profit should be considered, not just one category

any shop owners look
at only the technician’s
labor revenue, namely
the total billed hours,
for the period being measured and from
that report, determine how productive
the technician was, and whether a “bo-
nus’ or pay increase is warranted for
the technician. Measuring total billed
hours for each technician is a very key
measurement; however, if this is the
only guideline being followed, man-
agement may be conducting an unfair
practice policy, which in turn, may lead
to a competent technician moving on
to greener pastures. No shop can afford
to lose a good, competent technician or
any competent people within the shop
these days.

Perhaps it is time to review the total
issues that management controls before
blaming the technician.

Consider that a technician works on
avehicle and completes all work neces-
sary. Consider it is the technician’s total
contribution to the shop gross profit pic-
ture that should be recognized also and
measured, and not just one category.

The business guideline is that the
technician’s total gross earnings, before
benefits and employer payroll costs,
should come in at 30 percent of total
gross profit produced by the technician,
including gross profit from oil, tires, bat-
teries, all parts and labor. Measure the
technician’s productivity against his/
her total gross profit produced and not
just the labor produced, or, manage-

ment may be short-changing the tech-
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nician’s true productivity contribution
to the shop. This is just another key step
in looking at the total picture for each
technician.

Now consider that it is management
that determines what the client is going
to be charged in terms of dollars and
cents on the final invoice. If the client
is given a deal or discount and the full
labor time spent by the technician is
not being charged out at the correct
labor rate, then, in essence, manage-
ment is short-changing the technician’s
labor productivity. Also consider that if
management is going to give the client
a discount on parts, and/or other hard
goods, then management is, once again,
short-changing the technician’s produc-
tivity in terms of total gross profit con-
tribution produced for the shop for the
month or period being measured.

PERHAPS IT IS TIME FOR
MANAGEMENT TO INVEST IN
AND MAKE THE EFFORT TO
GET INVOLVED IN UP-T0-DATE
TRAINING.

Consider that it is management that
determines the gross profit percentage
policies of each revenue category for
the shop, and if the shop’s gross profit
results in each category are below the
industry’s business operating guidelines,
then management again is affecting the
true gross profit productivity produced
by the technician.

Finally, consider that it is manage-
ment that sets the shop’s labor rates.
Today'’s shops require a minimum of
three labor rates — maintenance, diag-
nostic and a re-flash rate, and if man-
agement sets the labor rates below the
industry wage multiple or cost per billed
hour guidelines for each labor category,
then once again, it is management who
is affecting the total labor revenue and
gross profit produced by the technician.
Also consider the internal processes to
ensure the correct time on each labor
category is captured fully and properly.
A simple example to consider is whether
or not test drive times are being cap-
tured at the diagnostic rate and being
included on the final invoice. I find that
this issue can average .2 in time on a typ-
ical invoice. That adds up to alot of time
over the course of a year. If all processes
for capturing everything are not being
attended to properly, then the techni-
cian is, once again, being short-changed.

Management should re-examine the
shop’s business practices, processes, pol-
icies and standards before stating that
they have an unproductive technician
or can’t afford to pay the technician a
professional wage package with ben-
efits. If shop policies and practices are
out of line with successful business prac-
tice guidelines, then the chances of los-
ing good people are very real, because
management “perceives” they are not
productive.

We are in a new aftermarket era, and
it is critical that all shop owners and
managers truly understand all business
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BOB COOPER // Contributing Editor

Despite good intentions, there are five mistakes that
most shop owners make every single day.

1. You forget to say “Good morning!” You should greet
every employee. Keep your employees inspired; it's not
their responsibility to inspire us.

2. You forget Job #1. To grow a successful business,
you need to have clearly defined goals. Then share
those goals with all employees so that every day they
know what to focus on.

3. You don't catch employees doing things right. By
praising positive performance at the time it occurs
you're reinforcing the behavior and improving morale.
4. You help in the wrong ways. Help employees do
their job well, but don't do it for them. Lead employees
to the answer, rather than providing it to them.

5. You try to be everything to everybody. There is value
in telling some people that unfortunately, you're unable
to help them with their particular needs.

aspects that are under their full control. Let’s face it — a shop
always wants to be able to retain the best technicians and peo-
ple in the industry. The fact is it is very possible to retain and
pay the top technicians a very professional income; however,
management must clearly understand their own new role in
the business. We all are now in a knowledge-based business
and continuous education must be the new culture standard.
Great technicians take a lot of pride and ensure they are on top
of their technical knowledge. Management must do the same
for their position they are responsible for.

Consider that perhaps it is time for management to invest in
the time and make the effort to get involved in up-to-date man-
agement training and development and do the research now
as to what management courses you must update yourself on.

Please don’t be complacent on these issues, because once
you have lost a great person, or great people, it is too late; they

will be gone forever and that will affect the businesss future. ZZ

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.
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AN ANSWER KEY

TO ASE TESTING

Get tips and tricks to have the best outcome

when working toward ASE certification

JOHN BURKHAUSER //
Contributing Editor

he National Institute for Au-
tomotive Service Excellence
(ASE) was founded to deter-
mine the competency of tech-
nicians through testing. Those who have
proper field experience and pass the tests
get a certification that lasts for five years.
ASE certifications have been part of
my career since I started tech school.
Now, I find myself in need of recertifi-
cation before the end of 2018 to main-
tain my ASE Master Technician status.
I have used a process to pass the tests
and remain ASE certified, and I think
it's something that could help all techs.

The process

Getregistered and select the testing cen-
ter you wish to use. Keep in mind drive
time, especially if testing is split over
multiple days.

With test taking, you need a system
that helps you answer questions. For
many, knowledge isn’t the problem; it's
the questions that trip them up. I found
I had this issue — I took a study guide
test, and when I graded myself, I failed!
I'was shocked. I went back and reviewed
the questions I got wrong and quickly
realized that I knew the answers, but
how Iinterpreted the questions was my
problem, not the material.

I sought out every source I could,
finding ASE-like tests and questions. I
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looked online, in study guides and in

old school books. Online, I found tests

with extremely dated technical informa-
tion, but they still were in the common
question formats I needed to work with.

I practiced daily working with the ques-

tions. This has several advantages:

1. You get used to reading the questions
and answers. It takes practice.

2. Itprepares you for sitting and taking
the tests. This helps to get the idea
that the test is timed off of your mind.
You build test-taking stamina.

3. Asyou go over the questions and an-
swers, you are reviewing the material.

4. You get familiar with the different
question formats you will be facing.

The questions

Completion/Direct: This type of ques-
tion is the direct, or completion, kind.
These describe the vehicle equipment

and a symptom that can occur, then ei-
ther ask a question or ask you to com-
plete the statement with “the most likely
cause” answer. Here is an example:

A customer states that the Traction
Control and ABS Lights come on and
stay on when driving a short distance
after starting the vehicle. Which of these
is the most likely cause?

A. Damaged tone ring on a front axle

B. Brake pads cracked

C. Coolantleak

D. Starter pinion

Read the question and note every-
thing it tells you about the situation.
Next, consider all the answers. Eliminate
the answers that are obviously incorrect,
then choose the correct answer.

True or False: Another type is the
Technician A or B questions. These are
basically “True or False” questions. Read
each technician’s take on the issue listed.

PHOTO: ©PURESTOCK / GETTYIMAGES.COM



Decide if they are either true or false,
then choose the correct answer based
on the tech’s opinions. An example:

The starter in a vehicle cranks slower
than expected. The battery tests good so
the circuit is suspect. Who is suggesting
the better way to check the circuit?

Technician A says that a resistance
reading should be taken of the circuit.

Technician B says that a voltage drop
test should be performed on the circuit.

Who is right?

A. Aonly

B. Bonly

C. BothAandB

D. Neither A nor B

Technician As statement is false. Tech-
nician B's statement is true, which means
that (B) only is correct. To help keep track
of each tech’s answer, you can use the
provided scrap paper and have a ‘A - B”
column as you look at each tech putting a
T or F next to the tech letter. This way, you
don’t have to remember it, and you can
focus on answering the question.

Except and Least Likely: Before
each one, you will see an explanation of
how to look at these questions based on
whether it is an Except question or Least
Likely question. An example:

This question uses the words LEAST
LIKELY. Look for the choice that could
NOT or would be LEAST LIKELY to
cause the described situation.

Air conditioning is turned on but the
air coming from the vents is not getting
cooled. Which of these is the LEAST
LIKELY cause?

A. No refrigerant

B. Clutch Relay Failure

C. Thermostat Stuck Wide Open

D. Blown Fuse

“Thermostat Stuck Wide Open is the
LEAST LIKELY cause of this symptom,”
I'say in my head, then select the answer.

The lesson
Taking the time to go over these ques-
tions from practice tests helps build

your test-taking stamina. You build
a system to approach each question.
This helps take test stress out of the
equation. You get to focus on the actual
information you are being tested on, not
the form of testing.

Consider only the provided answers
to each question. Do not compare it to
something you may have seen in the
field, especially if no answers match your
experience. Choose the best answer.

Eliminate the answers that you know
are incorrect and focus only on the ones
you feel apply. Reread the question and
look at the remaining answers. Do not
spend too much time on any one ques-
tion. Choose the best answer you have
at this time, mark the question number
on the screen to return to it when you
have completed the test.

As you go through the test, another
question might give you a different
point of view and possible answers to
difficult questions you struggled with.
When you've reached the end, you can
go back to the questions you marked
and reconsider your original answers.
But be careful. Many times, your intu-
ition on choosing an answer on the first
pass is correct. Many test takers that go
back and second guess themselves turn
correct answers into wrong ones.

Answer every question! You have a
one in four chances to get the right an-
swer. Even if you don't know the correct
answer, you may be able to eliminate
some of the other answers, further in-
creasing your chance of guessing right.
Always answer the questions you want
to come back to in case you don’t have
the time, or just plain forget.

Studying & preparation

Online tests are limited, but still find and
do as many as you can. Purchasing study
guides is also well worth the investment.
Purchasing the current guides is best.
Trying to save money and buying older
versions may not completely prepare
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you for the test. Also, keep the new study
guides in great shape so you can sell
them after you pass the test, helping to
defray their costs.

To study, take a practice test and
grade yourself; then read the given ex-
planations for both the right and wrong
answers. This further prepares you for
the test questions and makes you study
the material at the same time. Don't for-
get to look over the Task List given for
each test. Identify the tasks that you may
not be so familiar with and focus more
time on studying and learning them.

The L1 Advanced Engine Perfor-
mance Specialist Test comes with a book-
let that represents a Composite Vehicle
(available in print or online.) The Com-
posite Vehicle exists so that all persons
taking the L1 test are on a level playing
field since OEM-specific systems and
sensors are eliminated. You do need to
be familiar with the information provided
about the Composite Vehicle and, just as
importantly, where specific information
is in the book. Knowing the booklet will
save you time during the test. Spending
less time searching for the location of the
information in the booklet saves time for
answering the questions.

This is my system for preparing for
my ASE recertification tests. It works for
me. Take what you want from it and add
your own methods and ideas that work
for you. Then practice and study even
though you may work in the field every
day. Go back to the basics — they will
help, too. Read the questions completely
and carefully. Relax. ZZ

JOHN BURKHAUSER
is an auto repair specialist
with more than 30 years
of experience. As the
Director of Education at
BOLT ON TECHNOLOGY, John coaches
independent and franchise repair facilities
on how to grow their business using simple
best practices and everyday technology,
resulting in increased car count, repair
order revenue and customer trust.
Jjburkhauser@boltontechnology.com
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The crowning touch

Shop revamps brand, services to treat customers and staff like royalty

ROBERT BRAVENDER // Contributing Editor

‘ Royalty Auto Service wasn't always regal. For quite a
while, this repair shop in St. Marys — “about as south-

east as you can possibly get in Georgia without being in Flori-
da” — was simply called Auto Care.

“Which was boring,” comments Sherwood Cooke 111, son of
owner Sherwood Cooke, Jr, and the shop’s service advisor. “My
dad bought it like that back in 1996 and kept that name for a
long time”” But about five years ago ‘S3’ was moved from service
work to management by ‘S2’ — verbal shorthand to keep things
straight in the office — and the Cookes began making many
changes to the company.

Up first was the lackluster label. “We have a good reputa-
tion,” the younger Cooke notes. “We've been here a long time,
but we had never really focused on the branding aspect and
how important that is”

After some negotiation they came up with the nobler name.
“As cheesy as it might sound, we treat people like royalty,” he
states. “We want to be the Ritz-Carlton of auto repair. To us fix-
ing the car is a given; everybody brings their car in and expects
it to be fixed right the first time. The way to really wow people
is to go crazy with the service”

Their service emphasizes being family-owned and oriented.
“Our slogan is ‘let our family take care of yours,” says Cooke.
“When you go on our website, the first thing you see is our
picture. The people who come here are joining our family, and
it's huge to develop that relationship with someone.

Next, they began transitioning to European brands. “Hon-
estly, I feel that this is a huge market that's growing very fast,
Cooke explains. ‘I haven’t done direct studies or research on
it, but you can tell by looking in our parking lot that it's grow-
ing. Obviously, they're more expensive to fix, so they're going
to make you more money. Plus, we're in a very unique spot
in South Georgia — the only dealers here are GM, Ford and
Chrysler. For anything else you're driving 45 minutes. We are
the dealer alternative, so getting into the European market was
ano-brainer”

Still, the Cookes eased their way into these cars; it took about
two years before they got traction. “We didn’t go out and buy
the BMW factory tool right away,” Cooke explains. “I don’t think
that would be a wise decision for anybody. You've got to build
clientele up before you invest in something that big. Once we
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Saint Marys, Ga. // www.royalautoservice.com

Sherwood Cooke
Jr., Sherwood
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22 $545
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consistently saw BMWs in our shop every
week, then every day, it was worth mak-
ing that investment.”

Thirdly, the Cookes set up inter-
est-free financing for repairs through
Synchrony Financial. “Say a customer
has an eight-year-old car,” Cooke pos-
its. “It’s paid off, has 100,000 miles,
and needs 400,000-mile servicing, like
shocks and struts — about $3,600 worth
of work. With financing, the customer
has 12 months interest free. Without
car payments they’re looking at $300
amonth — less than a normal car pay-
ment to make it perfect again”

Then about two years ago they started
closing for lunch, something Cooke
thinks could be the industry norm. ‘At
a seminar not long ago they asked how
many of us closed for lunch. Out of about
80 people, 10 of us raised our hands.
Clients adjust to it, employees don't
stress about getting something thrown
on them during their break, and it makes
scheduling alot easier. I feel it's also good
for rapport; with techs and front office
people going to lunch together they're
working on their relationships, which is
good for business.”

Then there’s the piece de resistance,
which actually predates the Royalty
name change. “My dad’s been doing this
about nine years now,” grins Cooke. “It's
a small thing, but people love it. After a
car gets worked on, we wash it inside
and out...and put a rose on top of the
steering wheel.”

More recently Royalty began a seri-
ous push into the hybrid market. “Peo-
ple want specialty work on hybrids just
as much as European brands,” Cooke
states. “Say a Prius gets the ‘red triangle

Our Mission STatemiss

of death’ on its dash; the battery pack has
failed. A dealer will charge about $5,500
for a new one; we can refurbish the origi-
nal one between $1,500 and $1,700.
“We have a company out of Califor-
nia that sends us cells, which we keep in
stock,” he explains. “After replacing the
bad cells, we have two machines that
discharge and charge the battery pack,
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balancing out all the cells, rejuvenating
the life of the battery”

They've also started a hybrid main-
tenance program. “If somebody is going
to keep a hybrid vehicle with less than
100,000 miles on it, we'll install a har-
ness on the battery,” says Cooke. “The
customer then comes in two or three
times a year to discharge, charge and

il e
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balance the cells. Right now this process takes a couple days.

“Theyll pay about $700-$800 upfront, get the first year free,
then pay $125 a year after that,” he outlines. “Plus we do a life-
time warranty on the battery. It's basically cheap insurance.
Everybody with a hybrid knows that at one point or another
the battery will go bad. Typically its 8-10 years. Ten years under
our program, you will have spent about $1,800 and you're war-
rantied forever.

“We're still working on the pricing,” Cooke notes, “but we
definitely think hybrids are a win-win for us and the client. On
a website listing all licensed hybrid specialists, I only saw six
in the Southeast. We've had people drive three and half hours
to get here.

“When I started here in 2014, he recalls, “we were doing
around $525,000 a year. Then I moved up front, we started
doing European stuff, and this year we're easily going to break
$1 million. In those four years we've almost doubled the busi-
ness, and a lot of it has to do with specializing and getting the
right vehicles in that you know you can work on. That's how

you get those win-win situations.” IZ

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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U.S. EPA highli

ghts

refrigerant regulations

Repairers must stay informed on requirements

ecently the US. Environmental Pro-

tection Agency (EPA) contacted the

Automotive Service Association

(ASA) on the importance of vehi-
cle repairers staying informed about federal
regulations governing mobile air-conditioning
refrigerants. Section 609 of the Clean Air Act
(CAA) governs the most important require-
ments affecting technicians, shop owners and
refrigerant retailers.

EPA notes three general guidelines relative
to refrigerant regulations:

Refrigerant: Must be approved by EPA
and cannot be intentionally released (vented)
to the environment

Servicing: When payment of any kind is
involved, any person working on an MVAC
(Motor Vehicle Air Conditioning) system must
be certified under section 609 of the CAA and
use approved refrigerant handling equipment.

Reusing Refrigerant: Refrigerant must be
properly recycled or reclaimed before it can
be reused, even if it is being returned to the
vehicle from which it was removed.

EPA determines alternative refrigerants
under its Significant New Alternatives Policy (SNAP) program.
SNAP lists refrigerants as either “acceptable subject to use con-
ditions” or “unacceptable”

In November 2016, the EPA updated its refrigerant man-
agement regulations by extending the sales restriction previ-
ously imposed on R-12 to other refrigerants including R-134a
and 1234yf. This went into effect on Jan. 1, 2018 and applies
to refrigerant containers two pounds and larger. Refrigerant
sellers are responsible for determining that the buyer either is
a certified technician or employs a certified technician. Section
609 credentials have always been and continue to be required
when servicing MVACs for payment or barter.

In addition, the EPA included an exception for the DIY mar-
ket to purchase small cans (less than two pounds) of MVAC
refrigerant with self-sealing valves.
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Sellers of refrigerant must maintain records
indicating the name of the purchaser, date and
the quantity sold. EPA also warns that “if some-
one other than the tech completes the transac-
tion, the seller must keep the documentation
provided that demonstrates the buyer employs
at least one certified technician. Selling refrig-
erant to someone who is not a certified techni-
cian or the technician’s employer could result in
enforcement action against the vendor.”

EPA is planning to issue a proposed rule
to “revisit aspects of the 2016's rule extension
of the refrigerant management regulations to
substitutes.”

With regard to new vehicles, the EPA origi-
nally planned to end the use of R-134a refrig-
erant in new cars by the 2021 model year. This
has recently been challenged in court under
the argument about whether EPA has the
regulatory authority to end the use of R-134a
refrigerant in new cars. New products with a
lower Global Warming Potential (GWP), such
as R-1234yf, are already in use. Although fed-
eral legislation is unlikely in the 115" Congress,
we are likely to see legislation considered in
the 116" Congress beginning in 2019.

Ignorance is never an acceptable excuse for non-compli-
ance with regulations. Staying abreast of federal regulations
affecting the automotive industry is often tedious, confusing
and never-ending. Follow industry updates by joining indus-
try associations, attending and fully participating in industry
events, and building relationships with your industry peers.
The knowledge gained is critical to the vehicle repairer’s suc-
cess and to the industry’s credibility in the marketplace.

For more detailed information about current refrigerant
regulations, go to https://www.epa.gov/mvac. ZZ

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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ADAS is not a four-letter word,
despite challenges

ADVANCED DRIVER ASSIST SYSTEMS REQUIRE BETTER EDUCATION AND UNDERSTANDING

CHRIS CHESNEY // Contributing Editor

chnology is being deployed

rapidly in today’s vehicles; capa-

bilities such as sonar and radar

have been prevalent for years,

but with the introduction of forward-fac-

ing cameras and sensor technologies, the

chance you'll see one in your service bay

is high. Many of you have experienced

sonar warning features that prevent you

from bumping into the car in front of you,

or the vehicle next to you when parking,

These systems have become common

place. Another common technology is

the adaptive cruise control systems that

use forward-facing short and long-range

radar to keep a safe distance between you
and the vehicles in front of you.

Then came the introduction of tech-
nologies like lane departure warning, au-
tonomous park assist, and autonomous
emergency braking. These technologies
are being adopted at a rapid pace led
by autonomous emergency braking,
or AEB, which today numbers more
than 18 million worldwide. It's interest-
ing to note that the National Highway
Transportation Safety Administration
(NHTSA) was poised to mandate AEB,
but was approached by the OEMs with
a proposal of voluntary commitment by
20 manufacturers to implement AEB on
all vehicles sold in North America by Sep-
tember of 2022. What does this mean for
you? Itmeans in order to be service ready
for your customers, you must be able to
service these systems properly before
they arrive at your business.
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This opportunity has presented itself
to us many times before in the form of
ABS, Stability Control, TPMS, etc. If you
recall, these systems tended to be fairly
robust and didn’t cause too much stress
for many years, giving us a chance to
learn our way through them. But in the
case of ADAS systems, we have a ques-
tion of when to service or calibrate that
must be answered. There is no doubt
we as an industry can handle this tech-
nology just like we have with others in
the past, however, this time we need
to be better educated going in due to
the passive nature of these systems. By
passive I am referring to the fact that
ADAS systems, while constantly moni-
toring and adjusting, are not reacting in
avisible or noticeable way until there is
aneed to do so. This means if we have
not adjusted or calibrated the technol-
ogies properly, there is a chance these
systems will overreact or under-react
to the situation at hand. Either of these
conditions could result in an accident or
harm to the motorist. While liability is in
play here, the OEMs have invested tre-
mendous capital to validate the technol-
ogies and create failure modes that keep
motorist safe. However, this means we
need to follow the processes they have
designed when servicing and calibrating
ADAS systems.

In order to understand how to cal-
ibrate ADAS systems, it is best to start
with the basics. In most all cases, the first
step in a calibration is to locate the cen-
terline of the vehicle; this differs by OEM.
Some use fixtures attached to alignment

machines; others use a plumb bob and
tape measure coupled with some sim-
ple trigonometry. Remember when the
teacher told you to pay attention during
math class? This is why.

Now is a good time to make a state-
ment about following OE process. It is
important to follow the processes spelled
out by the OEM. During many calibration
or service procedures, the OEM first de-
scribes how to find the centerline of the
vehicle followed by the placement of a
target used to calibrate the technology;
i.e. camera or radar, followed by the ini-
tiation of the calibration via the use of a
scan tool. Essentially, three critical steps
that must be accomplished with accu-
racy, however, let’s take a look at what
the OEM is asking us to do.

When asked to find the centerline
of the vehicle it is critical to understand
why: sensors are attached to the vehicle,
so they need to know which way the ve-
hicle is pointed or traveling. Most calibra-
tions are designed to use targets placed
in a precise spot relative to the center
line of the vehicle. But there are a couple
caveats to consider. First is how the Steer-
ing Angle Sensor (SAS) relates to the cen-
terline. It is critical, which means if you
adjust the SAS during an alignment, you
may need to calibrate ADAS sensors as
well. Second, the critical part of this step
is to find the centerline of the vehicle. If
you look at how Honda or Toyota define
this process, you can quickly see that it
is simple trigonometry. Toyota has you
hold the string of a plumb bob on the

>> CONTINUES ON PAGE 40
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VEHIGLE: 2014 Jeep Grand Cherokee,
4WD, 3.6L V6
MILEAGE: 38,602
PROBLEM: The power lift gate (hatch)
will intermittently unlock and open when
shifted into reverse.
DETAILS: First, the Tech-Assist
consultant suggested using a scan tool to
check the activation status in the power
lift gate module to confirm if module did
receive a signal (from the handle switch,
interior switch or key fob). It was receiving
a signal to open the lift gate from all
sources.

Next, the consultant suggested

TRAINING EVENTS

ASA-Midwest Des Moines:
Hands-on Hybrid Training

Williamson’s Repair & Tire
Bondurant, lowa

Management Success West
Sheraton Fairplex Hotel &

Conference Center
Pomona, California

National Alternative

Fuel Training Consortium
(NAFTC)

The Venetian Hotel

Las Vegas, Nevada
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checking the BCM trunk release PID
data. It was switching from pressed to not
pressed on its own. The next step was to
unplug all the door switches. The BCM
was still receiving a signal to open.
CONFIRMED REPAIR: The Tech-Assist
consultant suggested opening the BCM
for inspection. When he did, the tech
found evidence of water intrusion and
some corrosion on the circuit board.
Replacing the BCM fixed this one.

This tech tip and others come from
ALLDATA Tech-Assist, a diagnostics
hotline of ASE-certified Master Techs.
Learn more at: ALLDATA.com.

AAPEX 2018
Sands Expo

Las Vegas, Nevada

Automatic Transmission Rebuilders
Association (ATRA)
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MACS 2019 Training Event & Trade Show
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TST 16" Annual Big Event

Westchester Marriott
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>> CONTINUES FROM PAGE 36
center of the Toyota emblem on the hood
or trunk to find the center of the front or
rear, then snapping a chalk line between
the two establishes the centerline. This
is followed by measuring a prescribed
distance from the front plumb bob point
to find two center points where you use
a string of a prescribed distance and a
marker to scribe an arc. Where the two
arcs intersect on either side of the cen-
terline is the point you will place a tar-
get. There are several aftermarket target
solutions that use lasers, tape measures
and fixtures to do the same. Is one better
than the other? No, as long as the result is
placing the target in the proper position
relative to the centerline of the vehicle.

Next you need targets; the OEM pre-
scribes a specific target of a particular
size, shape and pattern to be placed in
the spot described above. The challenge
is to find these targets; if you try to buy
them from the OEM, there is a chal-
lenge in availability. Many manufactur-
ers simply don’t have them in stock. Or,
the OEM provides them in their tech-
nical information system with printing
instructions. This comes with a word
of warning: READ THE PRINTING IN-
STRUCTIONS!! You can search YouTube
for examples of someone not reading the
instructions, placing the printed target in
the wrong location and still getting the
controller to accept the calibration. There
are several aftermarket target solutions
on the market that are exact replicas of
the OEM target. They are robust and
come with the fixtures needed to place
them in the proper position. Some argue
that you must use an OE target to be suc-
cessful. The vehicle controller doesn’t
care as longis itis a target that is the same
size, shape and pattern and it's placed in
the proper position.

Finally, you will need to initiate the
calibration. This is often accomplished

by reading information displayed on the
dash. Factory service information or the
equivalent is a good source of this tech-
nique. However most require or can use
a scan tool. It is critical to understand
that the scan tool does not do the cal-
ibration of the sensor or technology; it
is simply the messenger of the request
you are sending to the onboard control-
ler. This means that an aftermarket scan
tool that implemented the requests it ac-
quired from the OEM via either ETI or
the OEM directly will work successfully.
Of course, there are scan tools that won't
implement properly, and the result will
be no calibration.

At the end of the day, there are some
unknowns regarding aftermarket tools
and targets when calibrating ADAS tech-
nologies. The aftermarket needs to do a
better job of providing information that
gives shop owners and technicians con-
fidence in the products, and the OEMs
need to consider those situations where
aftermarket tools, if implemented prop-
erly, will result in an accurate calibration
by way of adding ‘or equivalent” to their
position statements. Process is king, and
as long as you find the centerline of the
vehicle, place the target that is the right
size, shape and pattern in the proper po-
sition and initiate the calibration prop-
erly, the system will operate as designed.
After all, we currently install aftermarket
brake pads and ABS accumulators, Steer-
ing Angle Sensors, and program immobi-
lizer controllers and engine controllers
using aftermarket scan tools. If we keep
the fundamentals of the technologies in
focus, we'll all be successful. IZ

CHRIS CHESNEY

is the Senior Director

of Customer Training

for Carquest Technical
Institute (CTI) and Advance
Professional.
chris.chesney@carquest.com
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®“We have used most major brands carbon cleaning chemicals with disappointing results. The 3C induction
cleaning machine is the first cleaning process | have used that actually works. | highly recommend this system.”

Eric Hartley European Motor Cars
AUTOMOTIVE automotivetestsolutions.com 800.572.6112

ATS

: “erecsiiiihin, CARQUEST . : :
Available at ‘{KQ‘SRLDPAC (it oW NAFAM AUTO PARTS Precision [chfagnostrcs

Distributor of Original Equipment Automotive Parts CMPLETE DUAGHOATIC & TRANENG BOLUTIONS.




TEGHNICAL f/pTNT:

SCOPING OUT THE
CAUSES OF NVH

DO YOU RELY ON A “SEAT-OF-THE-PANTS” APPROACH WHEN TROUBLESHOOTING NOISE,
VIBRATION AND HARSHNESS (NVH) COMPLAINTS? TRY USING YOUR SCOPE INSTEAD!

ALBIN MOORE // Contributing Editor

he world of NVH (noise, vibration, harshness) di-

agnostics can be rather interesting. Over the years,

many different pieces of equipment have been used

to point the technician in the right direction when
tackling noise and vibration complaints.

Before I go too far on the subject, we need to understand
the causes of NVH that cause our customers to bring their ve-
hicles in for diagnosis. When it comes to a vibration, the only
difference between the slamming of a door (which creates a
noise and a vibration in the vehicle) and a vibration that will
make the dashboard rattle, is the frequency of the vibration
and the amplitude (harshness) of the vibration. Keeping these
two things in mind can make finding the problem a lot easier.

Applying technology to NVH

Over the years,  have used several different types of tooling to
find the causes of NVH — reed tachometers, the Chassis Ear’,
stethoscopes and the Pico NVH kit, for example. Each of these
tools has their place and should be used as the need arises.
NVH problem analysis starts out much as any other problem
analysis by gathering a lot of information over a wide area. This
might start with a test drive and listening and observing the
operation of the vehicle while it is being driven around corners,
over bumps and on smooth roads, all while trying to duplicate
the concerns of the customers. We can call this “getting a di-
rection” so the vibration or noise can then be pinpointed with
other tooling or testing.

I think most all of us have had our fair share of wheel bear-
ings that would talk as the vehicle is driven. Many times it is
easy to use a stethoscope or even grab hold of the coil spring
and turn the wheel to both hear and feel the vibration that is
caused by the rough wheel bearing. But what about a wheel
bearing on a vehicle with torsion bar or leaf spring suspension?
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THE VEHICLE IS POWERED WITH THE 2.4L 4 CYLINDER
ENGINE. This vehicle is equipped with an automatic transmission
with 4-wheel drive powertrain. The odometer shows 61,000 miles.

ALBIN MOORE USING HIS HANDS and a stethoscope to find a
rough wheel bearing.

This adds to the difficulty of finding the problem. There is no
one simple way to accomplish the task.

When it comes to vibrations in the drivetrain (engine, trans-
mission, driveline and differential), these vibrations can all be
synchronized with engine RPM or tire RPM. It all boils down
to the frequency of the vibration.

Over the years, I have had vibrations that gave me a run for
my money. I remember one on a Mercedes-Benz E320 that

PHOTOS: ALBIN MOORE
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came in for a rear wheel bearing noise. I
found the problem with the right engine
mount. The mount had deteriorated,
which let the engine lean over to the
right, which let the exhaust pipe bump
on the frame, which then transferred the
noise down to the right rear wheel bear-
ing. Stopping the wheel would make the
noise go away. Vibrations can be trans-
mitted throughout the vehicle easily,
which can make the problem of finding
the root cause of the NVH hard at times.

For those of us who have done NVH
work for a while, I think I can safely say,
“There is no one part that vibrates the
same way or makes the same noise when
itfails” Take for instance a wheel bearing;
I have heard them squeak, growl, moan
or not even make a noise when they fail.
Having a tool to give a good direction to
NVH is indeed a cool tool to have.

The tool I am currently using is the
Pico NVH tool, which uses either one or
two accelerometers that are hooked to
interface boxes, which are then hooked
to a Pico 4-channel labscope. The tool
also needs to have an RPM signal, either
from data from the vehicle Diagnostic
Link Connector (DLC) or from a digital
RPM pickup from the engine crankshaft.
By far, the easiest is to use either the Pico
cable that is designed for this purpose or
you can also use aJ2534 box to hook be-
tween your laptop and the vehicle DLC.
By hooking to the DLC, you not only get
RPM data, but you also get vehicle speed
data. Both pieces of data can be very
helpful when it comes to pinpointing
vibrations.

The basics of vehicle
vibrations

A few basics on the tool can be seen
in Figure 2. Listed on the scope screen
are plots T1, T2 and T3. These are vi-
brations caused by the tires. T1 is a
first-order vibration from a tire (one oc-
curring every rotation of the tire, such
as an out-of-round tire). T2 (second
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order) and T3 (third order) vibrations
are avibration that is two or three times
the speed of the tire. Changing the vehi-
cle speed will cause these vibrations to
come and go. By using these variations,
you can pinpoint issues with tire bal-
ance and out-of-round tires or anything
that could be related, such as an out-of-
balance brake drum.

To the right of T1, T2 and T3 is E1
and E2. These are engine vibrations.
Since this is a front-wheel drive vehi-
cle (Ford Focus), there are no drive-

line vibrations listed. The E1 and E2
(first order and second order engine
vibration) vibrations are normal for a
four-cylinder engine. However, be sure
to pay attention to the amplitude of the
vibrations.

The E2 vibration on a 4-cylinder is a
vibration two times engine RPM, which
is the frequency of the firing events of the
pistons. A 6-cylinder engine would show
an E3 vibration, and a V8 engine would
show an E4 vibration, so pay close atten-
tion to the amplitude of those vibrations.
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Introducing the new Bosch ADS 325 and ADS 625 professional diagnostic tools

» The only diagnostic tools made for technicians, » Easy to use and consistent across all vehicles
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» Thousands of bidirectional tests and data

» The ADS series is compatible with borescopes,
battery testers, NVH analyzers and more to

» On-tool and online repair information: enhance your diagnostic ability as you need
confirmed fixes, key reprogramming, technical
service bulletins and maintenance procedures
including brake, battery, TPMS, tune-up specs,
component locations

Ask your tool dealer about Bosch Diagnostics or visit boschdiagnostics.com
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Premium Omnicraft parts come with a
limited warranty* that includes labor and has
no commercial exceptions. Trust Omnicraft
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WAVEFORM OF THE ENGINE FIXED. The engine runs smooth, and no vibrations can be
felt in either the steering wheel, or any place in the passenger compartment.

Most vehicles will not exhibit a vibration

that can be felt in the steering wheel.
Before we leave the basics of the

waveforms, I want to speak to the prob-

on. The fix is to just unplug the laptop
and run it on battery. Here again, learn
what is good in a waveform.

lem of ghost vibrations in the wave-  The problem vehicle of the day
The vehicle is a 2006 Toyota Rav4. It has
been in my shop a few times for some
maintenance. The first time it was in,
I noticed an engine vibration when I
backed the vehicle out of the shop. The
vehicle owner wasn't much concerned

forms. Figure 3 is a classic example.
Notice the vibration of 60 Hz and 120
Hz. These seeming vibrations in the
waveform will not change with engine
speed. The cause of the waveform is that
the laptop charger is plugged in and the
screen is displaying the frequency of the and the vibration had been there for

A/C current that the laptop is running quite some time. Two months later,
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the vehicle was back with a complaint
of “the engine sounds like a chainsaw
when it idles” When I started the en-
gine, sure enough, it sounded a lot like
a chainsaw, and the vibration I had no-
ticed before was even worse.

My first step in this vibration analy-
sis was to hook up my NVH tool to see
if I could get a quick direction. Since
this was an engine vibration at idle,
there was no need to drive the vehicle.
All the diagnostic work was done in
the shop bay. I start all my NVH diag-
nostic routines by sticking the acceler-
ometer to the inside driver’s seat rail.
With the engine idling, I captured the
waveform found in Figure 4; it shows
an E2 vibration of 375 MG (Milli-G),
which is a measurement of accelera-
tion. This vibration is strong enough
to be felt in the steering wheel and to
make things rattle in the dash. If you
compare this vibration of 375 MG to
the 20 MG vibration found in Figure 2,
you can get the vibration into perspec-
tive. The Ford Focus engine is not all
that smooth at idle.

The vibration in the Rav 4, along with
the noise from the engine, is not nor-
mal at all. One of the benefits of using
the NVH waveforms on a problem like
this is to get a direction and a possible
pointer on the next place to go and
test. It is easier to spend a few minutes
looking at a waveform than it is to start
taking an engine or transmission apart
in hopes that you will find the problem.

Since this is an E2 vibration, what
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could be the cause? It is normal for a 4-cylinder to have an E2
vibration since this fits the frequency of the combustion events,
but this vibration is a little strong. In fact, it's more than a little
strong — it is very strong.

Clues to the problem surface

So far I have two clues to the problem: the E2 vibration and
the noise. Using a stethoscope on the engine, the noise is
loudest down in the lower part of the center of the engine
and in the center of the engine oil pan. Knowing this, we can
rule out anything related to a crankshaft vibration or a piece
of piston being broken off causing a vibration from one light
piston. It narrows the problem down to something rotating
two times for every crankshaft rotation. From my experi-
ence with 4-cylinder engines, many of them have a balance
shaft that sits under the crankshaft. These balance shafts
turn either two or three times the speed of the crankshaft.
By removing the engine oil pan, the balance shafts can be
accessed for inspection.

With the engine oil pan removed and the lower balance
shaft housing removed, the balance shafts will drop out with-
out any problems. With the first balance shaft out, I found the
bearings on one of the balance shafts were badly worn as you
can see in Figure 5. This badly worn bearing was causing both
the noise and the bad vibration in the vehicle.

The repair needed was a set of new balance shafts and new
bearings. With the new parts installed, the “after-the-repair” test
shown in Figure 6 confirmed the problem was fixed.

By using the NVH tool, service information and experi-
ence, [ was able to know where the problem was located be-
fore I started taking the engine apart. The time spent finding
out where the problem was before surgery started on the en-
gine was a great investment, which made finding the problem
quick and easy.

Many times the real truth about the problem comes out
after the problem is fixed. I was told by the vehicle owner
that this vibration problem was present after the vehicle had
been taken in for warranty repairs for oil consumption. The
engine had gotten a set of new pistons and when the vehicle
was picked up after the repairs, the vibration was present.
When I took the engine apart, I found the balance shafts were
not in proper time with the crankshaft. This built-in vibration
had taken its toll over time on the balance shaft bearings. Z

ALBIN MOORE spent 21 years in logging
before opening a shop in 1992 that specializes in
drivability problem analysis. He is an ASE CMAT
L1 technician with 40 years of analyzing and fixing
mechanical and electrical issues.
bwrench@yahoo.com
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TRANSMISSION
DIAGNOSTICS FOR

NON-TRANS TECHS

SOLVE MORE TRANSMISSION CONCERNS IN-HOUSE WITH THESE DIAGNOSTIC TIPS

SCOTT SHOTTON // Contributing Editor

ears ago, while I was
working for a particular
shop, we used to view
Volkswagens like vam-
pires. We would hold
our hands up and use our index fingers
to make a cross to repel the evil beings
and send them down the road to anoth-
er shop. After a while I attended some
training, purchased a very reasonably

priced scan tool that works well on VW/
Audi products and dove in. Persistence
led me to realize “these are just cars after
alll”” My point here is you have to have
the right attitude. Once we decide to get
over the fear of the unknown and start
working towards a goal, we usually at-
tain said goal. Now the shop still works
on VWs and Audis to this day. There’s no
need to push those cars out the door.
Transmission diagnostics are no
different. I realize that transmission
rebuilding is a specialty by itself and
many shops do not perform these tasks
in-house. However, with the prolifera-
tion of computer-controlled transmis-
sions over the last three decades, there
is no reason a competent drivability
diagnostic technician can’t apply his
or her skills to transmission diagnosis.
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Research:
Customer complaint

@

S Check Fluid:

TSB’s, websites, calibrations etc.
Knowledge of transmission

\4
No Codes:

More research
Design tests
Be creative

Level and condition

Scantool:
Trouble codes?
Any engine issues?

Trans Codes:
More research
What type of fault?
How does it set?

\ 4
Design Tests:

Draw the line

Engine Issues:
Decide if these issues effect
the transmission and
attack them first

More research
Draw the line

A BASIC FLOWCHART to lead you down a logical transmission diagnostic path.

Don't ship the car to the transmission
shop right off the bat. Pull up your boot
straps, adjust your attitude and give it a
shot. You might be surprised how many
transmission issues can be resolved
without a major transmission overhaul.

Draw a line
The basic theory is to “draw a line”
between an electrical issue and a hy-

draulic/mechanical issue. If the failure
ends up being electrical (wiring, a so-
lenoid or a module, for example), then
the repair can usually be performed
in-house. If all of the electrical com-
ponents test good, then a hydraulic/
mechanical issue would be the cause
of the transmission issue. At this point,
your individual shop can decide wheth-
er the problem will be dealt with in-

PHOTOS: SCOTT SHOTTON



THE POWER IS YOURS

Elil o Series
5Y BendPak. ”

& -

a o

i N

) Ve :
! ’. V- TS-5=2|
e
l ' i x
Q |
o
S ol \ ¥ |
- a
. [a
| A
= - \
Y-MaxEnis X vy
yn-msal-{sendpg | it TS-580V-601
e s J - | 5HP /17 CFM

MSRP $2,425
. '/___
“o

\ B
PN 7 2 4

(=]
r§- VMX-7580V-601
+ — 7.5HP /26 CFM
4 >
= sz Unquestionably quiet
' % o Rugged cast-iron pump
IZf ASME Certified tank

VMX-10120V-603 .
10 HP / 35 CFM IZf Forced air aftercooler

sz Reliable disc valves

BendPak® eliminates one-size-fits-all air power with three incredible compressors. Single and three-phase Elite™
Series models are available in 5, 7.5 or 10 HP and 80 or 120 gallon tanks. Each compressor features very little running
time and houses an oversized, UL Approved motor that provides True Horsepower. No exaggerations. The ASME
Certified air tank is sure to keep up with your demands, while 100% cast iron pump blocks feature truly massive
pistons for extremely quiet, low-RPM operation. This exclusive design extends each unit's lifespan far beyond that of
other compressors. Only BendPak offers this much choice with this much glorious, quiet-running power.

1-800-253-2363 = www.bendpak.com BP BendPalk

© 2018 BendPak Inc. All rights reserved.




DONE RIGHT

When you want the job done right, choose Ranger. Advanced engineering, breakthrough technology and
the highest standards deliver shop-tested performance you can depend on. That’s why we have the
confidence to offer a full 24-month parts warranty along with 12 months of on-site labor and free shipping.
That’s better than any warranty offered by any of our rivals. Choose Ranger and enjoy industry-leading
performance backed by an assurance warranty that is clear, easy to understand and comes with the best
support possible for your business. Call 1-800-253-2363 or visit hendpak.com/wheel-service.

a4 , BRAKE LATHES
| WHEEL BALANCERS

s 5 3
wsE v

© 2018 BendPak Inc. Ranger Products is a registered trademark of BendPak.



house, a remanufactured unit will be
installed or the vehicle will be sent to a
transmission shop for a rebuild.

As with any diagnosis, a basic
knowledge of the system and logical
procedure should be followed to avoid
going down the proverbial rabbit hole.
Figure 1 is a rough flowchart that
should lead you down the correct path
on most applications. The first step is
to do a little research on the basics of
how the transmission works, paying at-
tention specifically to areas related to
the particular transmission complaint.
Technical Service Bulletins (TSBs), re-
flashes, solenoid apply charts and code
setting criteria are some of the areas to
focus on here. Second, the fluid level
should be checked. Feel free to mix up
steps 1 and 2. Step 3, if it hasn't been
done already, is to connect a scan tool
and gather codes and any other perti-
nent data. From there, we need to make
a decision on where to go next.

Engine issues must be resolved first.
If the engine is not operating correctly
it needs to be fixed before we can move
forward. Remember, engine operation
can impact transmission operation;
rarely does transmission operation
impact the operation of the engine.
Once we have covered the initial steps,
our path will depend on what data we
have obtained to this point. Sometimes,
our task may be as simple as scoping
the operation of a shift solenoid, while
other times we may need to be more
creative with our testing techniques.

Putting the plan into action

Let’s explore a few broken cars to illus-
trate the process. The first car will be a
2008 Ford Focus. It has already had its
transmission rebuilt, and an aftermar-
ket remanufactured valve body has
been installed to attempt to resolve an
MIL illumination and shifting issue. The
PCM has stored DTCs P0751 — SSA Per-
formance or Stuck Off and P0972 - SSA

Control Circuit Range/Performance.
During the research phase, it is deter-
mined that neither of these codes are set
by a circuit fault for SSA (Shift Solenoid
A). They have been set due to a perfor-
mance issue with the shift associated
with SSA. It can also be noted that there
are no engine-related DTCs and the en-
gine is operating correctly.

LTV TECHNICAL

Research found a TSB that dis-
cussed the possibility of a worn servo
rod bore that can be repaired by install-
ing a bushing to correct the bore wear
and subsequent fluid pressure loss.
Could this bushing have been missed
during the transmission rebuild? Our
task now will be to determine if SSA is
performing correctly using the same
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A SCOPE CAPTURE is taken while exercising two shift solenoids
to compare a known good to a questionable one. It's exactly the
same as fuel injectors.

testing we apply to fuel injectors. After all, shift solenoids and
fuel injectors are both just solenoids, correct?

The shift solenoid resistance is obtained from service in-
formation and, in this case, SSA and SSB should both be be-
tween 10.9 and 26.2 ohms. We will scope both SSA and SSB so
we can compare a known good solenoid (SSB) to our suspect
solenoid (SSA.) The wiring diagrams are consulted and it is
determined that both solenoids are power-side switched. The
easiest place to access the wiring is right at the PCM, which is
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THE SOLENOID DRIVER in the PCM is not turning on and off
quickly enough.

located next to the battery, so our connections will be made
there. Figure 2 shows the scope capture obtained while cy-
cling the solenoids on and off with the Ford IDS scan tool. SSB
was cycled on and off first to establish a baseline followed
by the cycling of SSA. The scope connections are Channel
A (Blue) is connected to SSA voltage on the switched side,
Channel B (Red) is a current probe measuring the amperage
through SSA, Channel C (Green) is connected to SSB voltage
on the switched side and Channel D (Purple) is a current
probe measuring the amperage through SSB.

Almost everything in this capture mirrors one taken
of a fuel injector. The main difference is the voltage cap-
tures appear to be upside down. This is because the shift
solenoids in this application are not ground-side switched
like most fuel injectors; they are controlled by switching
power on and off. Regardless of this difference, both so-
lenoid drivers in the PCM can be seen switching on and
off cleanly. We can also see that both shift solenoids are
building magnetic fields because they both have inductive
kicks when the PCM driver shuts off. Both solenoid current
captures show about a 750 milliamp current draw, which
by using basic Ohms law confirms that both solenoids are
in an acceptable resistance range. An extra bonus without
doing any serious analysis — both the good SSB and the
suspect SSA look exactly the same.

At this point it is fair to say that electrically (wiring, so-
lenoid and PCM), everything seems to be functioning cor-
rectly. Additionally, very light “clicks” can be heard coming
from the transmission while performing this test, which
confirms the solenoids are mechanically moving. Actu-
ally, the Ford diagnostic chart suggests jumping power and
ground to the transmission connector and listening for a
click. We used the scan tool but the same result was ob-
tained. Can we now “Draw the Line?” There has to be an
internal hydraulic/mechanical issue causing the MIL il-
lumination and shifting issue. Time to send it back to the
transmission shop to see what they may have overlooked.
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Testing a GMC and a Nissan
Our second vehicle, a 2012 GMC Can-
yon, is a perfect example of how the
injector scoping techniques we are fa-
miliar with apply to transmission shift
solenoids. The shop involved followed a
diagnostic chart that had them use a test
light to check and see if the solenoid con-
trol in the PCM was functioning. When
the solenoid was commanded on, the
test lamp illuminated. The solenoid was
then replaced and the late shift issue still
existed. Scoping the solenoid operation
revealed the real cause of the issue. Fig-
ure 3 shows the 1-2 shift solenoid voltage
on channel A (Blue) and the 1-2 shift so-
lenoid current on Channel B (Red.)

The scope capture shows that the
shift solenoid driver in the PCM is
taking a long time to pull the control
wire to ground, causing a slow/late so-
lenoid opening. The PCM driver is also
taking a long time to turn off, causing
another slow solenoid switching event.
In addition, the slow current release is
not allowing the magnetic field in the
solenoid to collapse quickly and is the
reason there is no inductive kick in the
voltage capture. It should be noted that
this “slow” solenoid driver would have
illuminated a test lamp and led to an
inaccurate diagnosis. Time to draw
the line. A new PCM was installed,

programmed and the shifting issue
was resolved.

The third vehicle we will explore is
a 2004 Nissan Maxima that has had
the transmission rebuilt and now has
a late 1-2 shift much like our previous
example. The shop contacted me to
perform a TCM initialization, which
should be done after a major repair. The
initialization completed and the late
shift remained. Next, the shop asked
me to perform a TCM update. The cal-
ibration in the TCM was outdated, so 1
programmed the TCM with the latest
calibration from Nissan. Again, the late
shift complaint remained. The next step
is to continue our flowchart (Figure 1.)

Since our first few steps have been
completed and no DTCs are present, it
is time to be creative. Research on this
particular transmission, using the sole-
noid apply chart (Figure 4), confirms that
shift solenoid A switches from ON to OFF
in order to obtain our questionable 1-2
shift. When shift solenoid A turns OFF,
it vents pilot pressure and allows a shift
valve in the valve body to move, which
actually accomplishes the shift.

The task now is to determine if the
solenoid is operating correctly or if
there is a hydraulic issue in the valve
body. Scoping the solenoid while com-
manding it ON and OFF will be the
first step and is

A Bk s . easily obtained
T e e | Fem | weme L@ e pecause the TCM
is located in the

Pilot pressure M @ passenger’s side
kick panel. The

% l wiring diagram
confirms that the

solenoid is power

ON OFF side switched, so

-y our voltage cap-
Toﬁhiﬁ valve ] ture will appear
///// Drain upside down just
Shift solenoid valve = like the capture

A 2004 NISSAN MAXIMA solenoid apply chart and a visual of the

solenoid valve.
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from the Focus
(Figure 2.)

DEALING WITH
TRANSMISSION
CONCERNS

PETE MEIER // Technical Editor

Many of the same factors

can cause both engine and
transmission performance
complaints. And some

drivability problems can mimic
transmission problems! Learn
what to do before you even start
troubleshooting the concern,
how to check transmission
performance with your scan tool,
and what you absolutely need to
do after you've made any major
changes in the transmission or it's
related systems. Visit MotorAge.
com/Jul18Trainer.

In Figure 5, channel A (Blue) is con-
nected to shift solenoid A current, and
channel B (Red) is connected to shift
solenoid A voltage. The solenoid is then
cycled ON and OFF. Both the voltage
and current captures confirm proper
electrical operation of the TCM, wiring
and solenoid. In addition, a pintle bump
can be seen if we were to zoom in on
the beginning of the current capture,
which confirms the solenoid is me-
chanically opening and closing.

At this point we have one more
thing to confirm: Is the shifting issue
due to an incorrect command from
the TCM or an issue with the valve in
the valve body? To accomplish this,
we will have to be a little bit creative.
When using a Picoscope the space
bar will freeze the capture. What if
we were to drive the vehicle with our
scope still connected and observe
when the shift command happens?
Then, could we compare this informa-
tion to when the shift actually occurs?
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The solencid current is normal
and a zoom would show an

obvious pintle bump.
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SCOPING SHIFT SOLENOID A confirms both electrical and

mechanical operation of the solenoid.

That is exactly what we will try.

In the next scope capture, Figure
6, our scope is connected in the same
manner as our last capture. The vehicle
has been driven until the 1-2 shift is felt
and the scope is stopped immediately.
The scope’s time cursors are then used
to measure the time between the shift
command and the shift feel. If the time
difference were to be extremely short,
then a late shift command might be
suspected. In this case, it took almost
two seconds for the physical shift to
occur after the solenoid had changed
state. This confirms that there is a hy-
draulic issue inside the transmission.
Canwe draw the line? Our failing Max-
ima had a shift valve that was binding
in its bore. A new Nissan valve body,
although more expensive than a re-
manufactured unit, was installed and
the shifting issue was resolved.

Time to draw a few lines of
your own

In all three of our case study vehicles
we loosely followed the flow chart (Fig-
ure 1) and, with knowledge we already
possess and a little creativity, we were
able to determine if the faults were
electrical or hydraulic/mechanical in
nature. It has been my experience, not a
recorded statistic, that the electrical ver-
sus hydraulic/mechanical fault ratio is
about 50/50. Even if your shop does not

THE TIME MEASURED BETWEEN the command for the solenoid

to turn off and the time of the actual shift was excessive.

perform mechanical repairs on trans-
missions, this would mean you would
be able to keep about half of the trans-
mission repairs, and associated profits,
in your building.

Because of the importance of the
research required for some of these
diagnoses, I would be remiss if I were
not to mention some additional re-
sources to find the information we
may need. We are probably all familiar
with service information sources such
as ALLDATA, Mitchell, Shop Key, etc.
and professional websites such as In-
ternational Automotive Technicians
Network (iATN) and Identifix, so I
will not go into any of those. However,
there are additional resources that are
specifically geared (pun intended) to
transmissions.

Transmission associations like the
Automatic Transmission Rebuilders
Association (ATRA) and the Automatic
Transmission Service Group (ATSG)
have their own websites and publica-
tions. Some of these are free resources
while others may require memberships.
Many of these groups and associations
offer training around the country that
can be beneficial even if you are not a
rebuilder. In addition, they often make
service and training manuals available
for purchase or they can sometimes be
found in downloadable versions on-line.
There are also companies that special-

ize in transmission parts, Sonnax just
toname one, that can also be a valuable
resource because they offer updated
products to solve common issues. Web-
sites for companies like these usually
have valuable information that could
aid in your diagnosis of a particular
transmission. The last resource I would
like to mention is a good local transmis-
sion rebuilder. Having someone that is
sharp on the internals of a transmission
can often be the right person to call and
bounce a few ideas off of before going
too deep in a diagnosis.

To summarize, basic knowledge of
transmissions, techniques we already
use for other diagnoses, some research
and a logical diagnostic approach will
get us a long way. Adjusting our atti-
tudes towards automatic transmissions
willn also give us a jump start on our
transmission diagnostics. The “fear”
of a transmission will slowly fade, the
work will remain in your shop and you
will benefit from the additional profit
and customer confidence. Z

SCOTT SHOTTON is owner
of The Driveability Guys,

and he performs mobile
diagnostics, reprogramming,
industry training and has
been a college instructor

for the past 14 years. With a degree in
Automotive Service Technology, Scott holds
more than 21 ASE certifications.
scott@driveabilityguys.com
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CHANGES IN AUTOMATIC
TRANSMISSION FLUID

TRANSMISSIONS HAVE EVOLVED INTO HIGH TECH ENGINEERING MARVELS — AND SO HAS
THE FLUID THAT THEY DEPEND ON TO OPERATE AS INTENDED BY THE OEMS.

JOHN D. KELLY // Contributing Editor

arlier this year Ford donated a brand new 10R80

10-speed automatic transmission from a 2017

Ford F-150 to our school for training purposes. I

was very excited because this is one of the new-

est transmission technologies available. As I po-
sitioned it on my workbench, Ilooked across the shop at anoth-
er transmission with incredible technology, the 1940 General
Motors Hydra-Matic 4-speed, the world’s first mass-produced
automatic transmission.

Both of these amazing transmissions, as well as the hun-
dreds of others that have come along in the past 78 years,
were designed to use an Automatic Transmission Fluid (ATF)
that had been customized for that very transmission. Without
the specified ATF, these transmissions cannot perform as de-
signed. This article will focus on the evolution of ATF and the
reasons why using the right fluid can make a big difference.
I know that some of you do not believe that the factory-spec-
ified fluid is the best choice for your transmission, but if you
will continue reading, you may change your mind by the end
of this article.

Warning — Historical content!
To understand the evolution of ATE it is helpful to have a basic
understanding of the development of the automatic trans-
mission. Prior to 1940, manually shifted transmissions were
the only option for the majority of automobiles and trucks
available. Prior to 1928, none of those transmissions contained
synchronizers. This means that every shift could take up to 10
seconds to complete because the driver had to use a difficult
process called Double Clutching to avoid gear clash.
Ayoung engineer named Earl A. Thompson designed and
patented the first synchronized manual transmission in 1922.
Cadillac purchased Thompson’s patents and, with Thomp-
son’s help, offered a refined version of it as the Synchro-Mesh
Transmission in 1928 Cadillacs. This invention was only the
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2017 FORD F-150 10R80 10-SPEED AUTOMATIC
TRANSMISSION

first step towards Thomp- L
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automated transmission.

1938-1939: Strange
beginnings — motor
oil

By 1934, Thompson'’s group
had developed a 4-speed
transmission called the Au-
tomatic Safety Transmis-
sion (AST). It was given that
name because clutch oper-
ation was reduced to one-
third of that required by a conventional transmission. The
AST used the same seasonal grade of motor oil as the engine
for lubrication and hydraulic functions.

In the 1930s, crude oil was refined into a Group I base oil
by a process called solvent refining. Motor oil was created by
combining chemical detergents (additives) with the base oil
to prevent sludge and varnish buildup.

FLUID

1939-1951 MOPAR FLUID
DRIVE FLUID

PHOTOS: JOHN D. KELLY
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1939-1941: Specialty transmission fluids

are developed

For the 1939 model year, Chrysler offered the “Fluid Drive.
This car had a three-speed manual transmission connected to
a conventional clutch. The clutch was connected to the engine
through a sealed fluid coupling. Depressing the clutch pedal
was not needed unless the driver desired a different transmis-
sion gear. The fluid coupling was partially filled (80 percent)
with a special Mopar Fluid Drive Fluid. The transmission gear-
box used regular S.A.E. 80-160 gear oil.

The world’s first mass-produced fully automatic transmis-
sion, the Hydra-Matic Drive, was released for 1940 model year
Oldsmobiles. This was the first transmission that combined
several new and existing technologies (planetary gears,
bands, servos, governor, throttle valve, valve body and fluid
coupling) into one fully automatic package.

The Hydra-Matic Drive used a specialized lubricant called
GM Transmission Fluid No. 1. By using the term “fluid” rather
than “oil” they hoped to discourage the previously accepted
practice of using S.A.E 20 engine oil. The only source of this
new transmission fluid was at Oldsmobile dealerships. In
1941, Cadillac also used the Hydra-Matic Drive.
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FIVE EXAMPLES OF TYPE A FLUID 1949-1957

Oldsmobile and Cadillac recommended the fluid be
checked every 1,000 miles and changed every 5,000 miles.
The Hydra-Matic drive was a huge success with more than 13
million transmissions being produced over the next 16 years.

The Hydra-Matic Drive fluid was created by combining sev-
eral chemical additives with the Group I base oil. These addi-
tives helped to prevent oxidation, corrosion, foaming, sludge
and varnish buildup, and clutch chatter. They also helped
maintain viscosity, chemical stability and oil cleanliness.

1942-1945: World War Il - A need for reliable
lubrication for severe conditions

On December 7, 1941, the Japanese bombed Pearl Harbor
and drew the United States into World War II. As a result, the
U.S. Military ordered all car manufacturers to stop production
of automobiles and to start building war machinery. During
the war, each Army M-5 and M-24 Tank used two modified
Hydra-Matic Drive transmissions powered by Cadillac V-8 en-
gines. The relatively new Hydra-Matic Drive and its special fluid
were now being used under very rough conditions. These con-
ditions helped GM make improvements in the transmission.

1946-1948: Post-war experimentation and
growing pains
After the war, Buick, Chevrolet and Chrysler were experiment-
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ing with different configurations of fluid
drives and torque converters. They were
interested in developing a less expensive
and smoother shifting transmission than
the Hydra-Matic. In 1948 Buick offered a
new 2-speed transmission with a torque
converter called the Dynaflow. The Dy-
naflow’s torque converter created so
much heat that it impacted the life of the
existing fluid. A better fluid was needed.

1949-1958: Mass marketed
fluids

By 1949, it had become obvious that a
single source (dealership only) trans-
mission fluid supply system was a mis-
take, as repair shops worldwide were
substituting S.A.E 20 motor oil in place
of the recommended transmission fluid.
To be successful, the Hydra-Matic trans-
mission fluid would need to be available
at every service station and gas station.

In 1949, GM
released the Type
“A” fluid standard.
This was an im-
proved fluid with
a longer service
interval of 15,000
miles. GM used
the Armour Re-
search Foundation for “Armour Qual-
ification” (AQ) fluid tests. Passing the
qualification test would allow any
independent oil company to produce,
distribute, and sell GM approved Type
A transmission fluid.

Fluids that passed the AQ tests were
assigned an (AQ-ATF-xxx) qualifica-
tion number. This number had to be
marked on the fluid can. By 1955, 482
AQ licenses were granted with 229
marketers nationwide (mostly service
stations) and several in other countries.

SEVEN EXAMPLES OF TYPE A SUFFIX A FLUID 1957-1967

PHILIPS
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Almost every automatic transmission
produced by any vehicle manufacturer
used the GM Type-A transmission flu-
ids from 1949-1958. Chrysler, Dodge
and Desoto were an exception with
their fluid drives.

During the 1950s, GM released five-
new transmissions that used unique
multi-element torque converters. These
torque converters caused so much heat
and fluid oxidation that the GM Type A
fluid specification had to be revised in
1951 and again in 1957.

During the same time period, Ford
released their first three new automatic
transmissions. Chrysler released their
first two automatic transmissions. These
torque converters got very hot. Cooling
fans and air ducting was added to cool
them. There was a need for an improved
transmission fluid that could withstand
higher heat for longer periods of time.

In 1957, GM released the “Type A
Suffix A” standard. Fluids that passed
the new AQ tests were assigned a new
(AQ-ATF-xxxA) qualification number.

Some fluid makers produced coun-
terfeit qualification numbers like WL-
CO-ATF-334 Suffix A with the apparent
intent of tricking people into purchasing
their unapproved and less expensive flu-
ids. The WARCO can in the photo above
is one early example. Counterfeit fluid
makes up about 50 percent of the fluid
market today in 2018.

1959-1976: The Big 3 diverge

Up until this date, Group I base oils have
typically had a viscosity index (VI) of 80-
120. In the 1960s a new refining process
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called Hydrotreating improves Group I base oil quality, giving
it a VI closer to 120 (higher is better). In 1971 an improved
refining process called Hydrocracking produced a Group 11
base oil (a better quality base oil).

In 1959, Ford developed and released their own fluid stan-
dards: Types A and B. Type D was released in 1961, Type F
in 1967, and Type-CJ in 1974. Ford also released several new
3-speed transmissions: The C-4 and C-6 in 1964 and the C-3
in 1974.

Chrysler continued using the Type A Suftix A fluid and re-
leased two new 3-speed transmissions: The A904 in 1960 and
the A727 in 1962. In 1964, Chrysler released their own fluid
standard MS-3256 followed by MS-4228 in 1966. Chrysler
released two new 3-speed transmissions in 1968: The A998
and A999.

GM revised the Type A Suffix A fluid specification two
more times in 1959 and 1960. GM also releases six new trans-
missions including the 2-speed aluminum Powerglide in 1962
and the 3-speed TH400 in 1964. (The Powerglide is very hard
on transmission fluids because of high torque converter fluid
temperatures and oxidation).

In 1967, GM released the new Dexron (B) fluid specifi-
cation This improved fluid had a longer service interval of
25,000 miles. GM also releases three more 3-speed transmis-
sions. This is followed by the Dexron-II (C) Fluid Specification
in1973.

1977-1990: Fuel economy, overdrive and the
Torque Converter Clutch

As aresult of the 1973 OPEC Oil Embargo and fuel shortages,
the U.S. government created the Corporate Average Fuel Econ-
omy (CAFE) regulations in 1975. The regulations were to be fully
implemented by the 1978 model year. The automotive industry
responded by changing to three typically unused transmission
technologies: 1) A 4" gear (overdrive); 2) A Torque Converter
Clutch (TCC); and 3) Front Wheel Drive (FWD).

The introduction of the TCC led to customer complaints of a
shudder while driving. All vehicle manufacturers made changes
to their ATF specifications and the controls of their TCC to try to
alleviate the problem. Chrysler released the ATF +2 fluid speci-
fication in 1980. Ford released the M2166-H fluid specification
in 1981 and the Mercon fluid Specification in 1987.

Toyota, who had been producing automatic transmissions
since the 2-Speed Toyoglide in 1963, continued using various
GM ATF specifications until 1988. The Type T Fluid Specifica-
tion was released in 1988, followed by Type T-Ilin 1993, Type
T-1Vin 1996, and the WS fluid in 2002.

In 1989 The first Group IV Base oil fully synthetic polyal-
phaolefins (PAO) ATF was released by Mobil.
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AUTOMATIC
TRANSMISSION
FLUID

IN 1959 FORD STARTED RELEASING THEIR OWN FLUID
SPECIFICATIONS

IN 1966 CHRYSLER STARTED RELEASING THEIR OWN
FLUID SPECIFICATIONS

i

EIGHT GENERATIONS OF THE DEXRON FLUID 1967-2017

1991-1995: Electronic controls and improved fluids
In the 1990s, Electronic controls of the transmission phased out
the old hydraulic/mechanically controlled system. Chrysler and
Toyota were first to market with electronic controlled transmis-
sion systems in 1988; Ford followed in 1989 and GM in 1991.

Electronic control of shift pattern (when does it shift), shift
timing (how long it takes to shift), shift quality (shift feel), line
pressure and TCC apply and release rates were all affected by
cold temperature performance of the ATF flowing through
solenoids GM Revised their Dexron fluid specification two
times: Dexron-1I (D) and Dexron-II (E) in 1992 with improved
cold temperature performance.

In 1993, Chevron patented a process called ISODEWAXING
that produced Group Il base oils. Group I1I base oils have a Vis-
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cosity Index (VI) of 120-141 (Very close
to that of Group IV synthetic base oils).
In 1995, GM released the new Dex-
ron-11I (F) fluid specification This was
an improved fluid with better com-
patibility with newer clutch friction
materials, seals, etc. and it had better
oxidation stability, which gave it a lon-
ger service interval of 50,000 miles.

1996-2007: Variable Capacity
Converter Clutch

In 1994-1995, some early OBD-II phase-
in vehicles experienced a P0300 DTC
(Random Misfire). Engineers deter-
mined that road forces being transferred
through the TCC were affecting the nor-
mal rotational fluctuations of the crank-
shaft and tricked the ECM into thinking
there was a cylinder misfire.

The solution was to create a new kind
of TCC that would normally slip around
35 rpm. GM called it the Variable Ca-
pacity Converter Clutch (VCCC); other
manufacturers had their own names.
Some VCCC systems had a shudder or
vibration during normal operation. En-
gineers tried several computer calibra-
tion changes, but a revised fluid was also
needed to address the issue.

Ford released the new Mercon V
Fluid Specification in 1996, GM re-
leased the Dexron-III (G) Fluid Speci-
fication in 1998, and Chrysler released
the MS-9602 Change C Fluid Specifi-
cation in 1999.

In 1999 Ford and DaimlerChrysler
offered a 5-speed automatic transmis-
sion, GM followed in 2000. In 2001,
DaimlerChrysler revised their fluid
specifications to ATF +3 and then ATF
+41n2003. GM revised their Dexron-III
H fluid specification in 2003.

2008-2016: Low viscosity fluids
In a joint venture, Ford and GM
collaborated on the development
of a new 6-speed FWD transaxle
(6T70/6F50) and an RWD transmis-
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sion (6L80/6R140). Both
companies would share
the designs and build their
own transmissions. The de-
sign of these transmissions
required a new fluid.

In 2005, Ford released
the Mercon Low Viscosity
(LV) fluid and GM released
the Dexron VI specification.
Both of these fluids were
comprised of PAO Group
IV base oils or blends. This

IN 1993 TOYOTA STARTED RELEASING THEIR OWN
FLUID SPECIFICATIONS

resulted in a fluid change
interval of 100,000 miles.

Toyota and DaimlerChrysler also
offered 6-speed transaxles but kept
their existing fluid specifications. These
6-speed transmissions were built to help
meet the upcoming 2008 Tier-2 Emis-
sions Regulations.

Important Note: In 2011, GM inacti-
vated the Dexron III (H) fluid specifica-
tion. In 2016, GM releases the Dexron-III
(K) Fluid Specification for manual trans-
missions and power steering systems
only. All ATF additives were removed.
Do not use it as ATF!

With increasing CAFE regulations,
smaller engines with very narrow
torque bands were being put in cars
with low volume oil capacity 6-, 7-, 8-,
and 9-speed transmissions. Lexus, GM
and ZF all offer 8-speed transmissions,
ZF offers a 9-speed FWD transaxle. An-
other fluid change is needed.

In July of 2013, GM released the
Dexron-HP (LV) Fluid Specification. In
2014, Ford released the Mercon Ultra
Low Viscosity (ULV) Fluid Specification.
The GM Dexron-VI Fluid Specification
is revised again. ZF releases their LIFE-
GUARDFLUID 8 fluid specification.

In 2015, a Group III+ [a Gas-to-Liq-
uid (GTL) base oil] is released that has
a viscosity index of 144 — same as that
of some Group IV base oils. In 2017, GM
revises the Dexron-HP (LV) Fluid Spec-
ification to include Group III+ base oil.

2017-2019: Ultra low viscosity
fluids

By January 2017, full compliance with
Tier-3 Emissions Regulations was re-
quired. As you may know, Ford and GM
collaborated again on the development
of anew 10-speed rear wheel drive trans-
mission (10R80/10L90) and a 9-speed
front wheel drive transaxle (9T50). The
ULV fluids developed in 2014 the re-
quired for the 10-speed models.

Conclusion

As you have read, almost every change
in transmission technology over the past
78 years required a specialized fluid to
go with it. Counterfeit fluids, misleading
labels and low prices are all very con-
fusing to the general public. There is not
enough room in this article to cover all
of the specification details for each fluid.
I have done the research, and I will only
use the factory fluids in my own vehi-
cles. I encourage you to do the same.
Best wishes! TZ

M~—_ JOHN D. KELLY isa
_#®  professor of automotive
technology at Weber
State University in
Ogden, Utah, and a
former technician. He
specializes in automatic
and manual drivetrain and NVH diagnosis
and hybrid and electric vehicle technology.
Jkelly1@weber.edu
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DIESEL VEHICLES MAY NOT BE CHEAP TO LOOK AFTER ANYMORE, BUT REGULAR MAINTENANCE
S STILL THE BEST WAY TO KEEP THEM RUNNING WELL. HERE’S HOW TO EXPLAIN THIS NEW
REALITY TO YOUR CUSTOMER AND MAYBE HELP LESSEN THE FINANCIAL PAIN INVOLVED.

ot terribly long ago, diesel

vehicles were cheaper to

run and maintain than

their gasoline-powered
equivalents — but that’s not always true
anymore.

Thanks to the rising costs of (de-
cent) diesel fuel and the high cost of
(decent) diesel-specific replacement
parts and fluids, modern diesel vehi-
cles can actually end up being quite a
bit more expensive to maintain than
similar gasoline-powered vehicles.
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VANESSA ATTWELL // Contributing Editor

Ouch! And that’s without factoring
in the costs of mistakes like putting
diesel emission fluid (DEF) into the
wrong tank or taking the internet’s
advice and putting crazy stuff into
the fuel. Just the cost of regular main-
tenance alone can be financially pain-
ful.

And the fact is, not spending the
money to look after a diesel vehicle
properly will almost certainly be much
more expensive than paying for the high
cost of diesel maintenance in the first

place — but that’s not something most
customers want to hear and usually not
something that’s pleasant to explain.

Inreality, it may take a few different
approaches to explain the importance
of regular maintenance to your diesel
customer and to convince them thatit’s
aworthwhile expense.

Because it needs to be done.

However, if your customer gets
upset or outraged at how much quality
maintenance work on diesel vehicles
costs, here are a few lessons, from ex-

PHOTOS: VANESSA ATTWELL
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perience, that may help convince them
that it's easier and cheaper to pay now
rather than pay later. Because one way
or another, they will indeed pay — it’s
just how much and when.

surprising reasons why
maintenance is so critical
Along with the obvious reasons for prop-
erly and responsibly maintaining a diesel
vehicle, such as keeping the vehicle run-
ning reliably and efficiently and keeping
the air we breathe nice and clean, there
are a few other reasons to take good care
of these units that may not seem obvious
to your customer at first and may help
convince them that paying for mainte-
nance is a wise investment.

For example, for some reason it
seems to take especially long for spe-
cial-order or back-ordered parts to arrive
for diesel vehicles in particular, which
means breaking down is best avoided if
at all possible because it may take way
longer than expected for the correct
parts to arrive (the wrong parts are usu-
ally readily available — go figure).

I remember recently waiting over
six months for a diesel exhaust system
(with the emission reduction system
included) to arrive for a newer Ford
4x4 F-550 truck and no amount of beg-
ging or pleading could get the parts to
arrive any sooner. And worse, even
though the exhaust system needed
replacement because it was damaged
when the customer ran over a rock
(in other words, it was completely the
customer’s fault), the customer wasn'’t
happy at all losing the truck for that
long. It was tough to explain, repeat-
edly, that we were doing our best and
we wanted the vehicle fixed and run-
ning just as much as they did (even
more, actually).

In other words, the reality for mod-
ern diesel vehicles is that if they break
down they may be waiting for parts
much longer than their gasoline coun-
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SCROLLING THROUGH THE INFORMATION SETTINGS on this Ford F-5650 shows
the diesel emission system monitors — helpful indeed.

terparts would, so preventing problems
before they occur is wise.

Additionally, many diesel vehicles
are used as work trucks with specialty
equipment or tools installed on them;
renting a similar vehicle when their
truck breaks down just isn't possible.
So if the truck can’t run, neither can
the customer’s business, which makes
keeping the unit on the road absolutely
critical and provides quite an incentive
to maintain the vehicle despite the high
costs involved in doing so.

And finally, many of those diesel
work trucks are branded with corporate

names and logos and if they’re smoking,
leaking, overly smelly or just generally
misbehaving (or on a tow hook) there’s a
good chance someone will put photos or
videos of the offending unit on the inter-
net and embarrass the company — not
good at all. So even though it's not cheap
to maintain a diesel vehicle, it really is
worth the costs involved.

However, if your customer is still
reluctant to pay the high cost of diesel
maintenance, even after explaining
these things, here are a few additional
reasons to explain why they need to
maintain their vehicles as well as how
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you can help convince them that it’s
very much worth it.

Small details make a

big difference

It may be worth pointing out to your
customer that diesel vehicles are noto-
riously hard to start when the weather
gets cold and therefore it's worth in-
specting the things that tend to cause
no-start conditions and replace them
before the cold weather arrives if they're
due for replacement.

In particular, on diesel vehicles, it’s
worth inspecting batteries for weak-
nesses and inspecting block heater
cords for high resistance. A battery
measuring as little as .2 of a volt
below manufacturer’s specification
(not just reading almost “12-volts,” but
the actual specification) can and has
resulted in a scary-sounding banging
noise when attempting to start a Ford
F-550 truck. (Charging the battery got
that vehicle to start without issue and
replacing the battery fixed the prob-
lem completely — caused by a battery
undercharged by .2 of a volt!) So it’s
well worth quickly performing a bat-
tery test and making sure the compo-
nent is up to the challenge in the cold
months ahead.

It's also worth quickly checking
the block heater to ensure it’s oper-
ating normally. I've lost track of how
many winter no-starts get towed in
and are fixed by charging up the bat-
tery and then inspecting the block
heater cord to verify high resistance
affecting operation, and then finally
replacing the faulty cord. It's become
winter routine.

And really, the cost of replacing ei-
ther of these items before they fail is
much cheaper than paying the cost of a
tow or service call, and then diagnosing
and repairing the no-start. Plus, catch-
ing the problem in advance means the
customer gets to choose a more con-

74 OCTOBER 2018 MOTORAGE.COM

EVEN A SLIGHT VARIATION FROM MANUFACTURER SPECIFICATIONS can result

in drivability problems — just because the battery measures “approximately 12.0 volts at the

terminals” definitely doesn't mean it's OK.

-

MAINTAINING A MODERN DIESEL VEHICLE can be very costly and it needs to be done.

Here's why your customers need to pay for high-quality maintenance work.

venient time to be without the vehicle,
rather than hope the upcoming and in-
evitable no-start happens when theyre
not doing much, their kids aren’t in the
vehicle, the shop is still open, and parts
and a technician are available right
away to get them going — and there isn't
along wait for a tow truck to show up.

Pointing out to the customer that a
component is out of specification and
should be replaced before it fails and
strands the vehicle somewhere usually
helps convince a customer to pay the
cost of maintenance.

But if not, here are a few more les-
sons that might help.

Frequent filters
Many customers are still surprised at
how often filters need to be changed
on a modern diesel vehicle, how even
a seemingly slightly restricted air filter
can (and has) caused big drivability
problems — and also how much qual-
ity filters cost.

Not replacing the air filter on an in-
spection to save the customer money
can result in a no-start — or worse if
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the restricted filter gets sucked into
the intake and chewed by the com-
ponents along the way. One advisor
I worked with keeps a filter that ac-
tually caused drivability problems to
show customers how little it takes to
cause problems; show and tell works
well with her customers. She also has
acheap brand offilter cut open to show
the difference in quality inside the fil-
ter and persuades her customers to use
quality parts. She says using the props
really helps make the sale.

And while it's also important to
replace the fuel filter, because not re-
placing the fuel filter can also have se-
vere consequences, it’s tough to keep
arestricted fuel filter at hand because
they're often a messy, smelly hazard —
but it’s very possible to show the size
of the passages involved and relate the
pressures involved to something com-
monly understood.

Fuel injectors and turbos also suf-
fer when the vehicle isn't maintained
properly (or spends too much time
idling) but they're both incredibly
expensive and there’s usually a core
charge on them, so keeping failed ones
around isn't usually possible or prac-
tical — but taking pictures of them
can help. Showing customers photos
of failed components can help convey
what happens when maintenance is
neglected — and so too can showing
copies of previous invoices for repair-
ing the problems on similar vehicles
(with the names and identifying de-
tails blacked out, of course).

In other words, whenever it's possi-
ble, using real examples to show cus-
tomers can often help the customer
understand why maintenance is so
important and what happens when it’s
neglected.

But yes, some people don't learn.
And in that case, it may take the real-
ity of having the vehicle break down
or fail to restart to convince them to
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MOST OF THIS FORD F-550’S OPERATING HOURS have been spent idling — common
for working diesel vehicles and very hard on their emission systems.

spend money on maintenance, which
is too bad because this situation can so
often be prevented.

DEF lessons

Many customers are still surprised to
learn that they need to top up the DEF
often and regularly, because most vehi-
cles will lose power and they all even-
tually won't restart if the DEF runs out
(the Environmental Protection Agency
requires this strict consequence — no
DEE no driving).

So in addition to the typical com-
ponents that need to be replaced regu-
larly, modern diesel vehicles also have
that emission control system that needs
to be maintained, because the vehicles
simply won't drive if they don't.

There’s plenty of warning before this
happens, but one advisor at a dealer-
ship I worked with says that’s still far
and away the number one problem her
diesel customers come in for: empty
DEF containers and subsequent low
power conditions. No matter what it
says in the owners’ manual, mileage
will vary and some units require DEF
top ups more often than others, which
many people learn the hard way. And
depending on the vehicle, the DEF
system may need to be filled up com-
pletely, right to the top (not just topped
up a tiny bit) before it starts again.

To be fair, there are times when it’s
not the customer’s fault that the unit
ran out of fluid quickly, such as when
the DEF freezes and blocks the flow of

fluid, or when the pump or components
are damaged by debris. But whatever
the cause, the resulting low power or
no re-start is always annoying and in-
convenient. And the fact remains that a
significant number of breakdowns and
repairs can be prevented with simple
maintenance.

So yes, keeping the DEF topped
up is expensive, but the alternative is
much worse. It's unfortunately one of
the high costs of maintaining a mod-
ern diesel vehicle.

DPF filters

Unfortunately, many customers are also
shocked when they find out the cost of
keeping their vehicle’s diesel particulate
filter (DPF) clean, which often involves
removing the filter and cleaning it manu-
ally (with mixed success) or replacing the
extremely expensive part altogether. And
its a fairly common problem.

It’s easy to tell when these filters
go bad — the vehicle loses power and
often won't move at all, usually at an ex-
tremely inconvenient time. Or, in some
cases, the filter’s monitor just says so.

And while DPF delete kits do exist
and people do install them despite the
associated risks, liability and potential
fines (and also damage to the environ-
ment), from experience most customers
do grudgingly pay to have their clogged
or restricted filters cleaned or replaced
to keep their vehicles running.

One dealer tech I know tries to soften
the blow by explaining the cost of a new



filter and also explaining the limited
success rate involved with removing
and cleaning the existing one to the
customer and lets the customer make
the choice whether to buy new or pay to
remove the filter for a thorough cleaning.
Unfortunately though, he’s found cus-
tomers tend to resent it if the cleaning
is unsuccessful and the whole process
usually just delays the inevitable cost of
replacing them, so it’s often wise to just
pay to fix it the first time. It is what it is.

And since it’s tough to keep a DPF
close at hand to show customers (al-
though some places do, or have cut-
aways), it helps to take photos of ones
that have previously clogged to help
customers who need convincing. Most
manufacturers also have excellent im-
ages and explanations on their websites
that may help explain and illustrate
what's going on. Again, using real-world
examples to help the customer under-
stand can be very effective.

It's not something your customer
may want to hear, but the DPF filter
needs maintenance, it's every expen-
sive — and unfortunately that’s just the
way it is. Hey, the bright side is that it’s
nice to be able to breathe.

Conclusion

True, most diesel vehicles are fuel efficient,
which can be a significant savings over a
gasoline vehicle, but the fact is that newer
diesel vehicles need costly maintenance
to keep them running, they tend to take
longer than expected to repair when they
do break down and they're programmed
to stop operating when their emission
systems are neglected.

VANESSA ATTWELL 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.

And despite all that, people still
love them.

In many parts of the country a
loaded 4x4 diesel truck with leather
guts and a crew cab is considered to
be a fancier, showier daily vehicle than
a gasoline-powered luxury car. And
plenty of folks won't tow a boat or trailer
with anything but a diesel truck.

UNDERHOOD W/, /[/[H!]]

And with that said, the reality is that
it takes a whole lot of money to keep a
modern diesel truck running well and on
the road, and those costs simply can’t be
(responsibly) avoided. True, maintaining
diesel vehicles is expensive, but not main-
taining them is much worse. And that’s
the new reality of owning a diesel-pow-
ered vehicle — so enjoy the drive. ZZ
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WHEN YOU DON'T

KNOW WHAT YOU

DON'T KNOW

STAYING CURRENT AND GETTING THE TRAINING YOU KNOW YOU NEED IS NO LONGER AN

OPTION. IT’S A NECESSITY.

PETE MEIER // Technical Editor

believe the auto industry will
change more in the next 5 to 10
years than it has in the last 50,
said Mary Barra, Chairman and
CEO of General Motors.

I first picked up a wrench for pay
when I was 15 years old. Many of you
know that I started my wrenching ca-
reer back in the days when you had
your car serviced at the same shop you
purchased your gas from. At that time,
the first few national auto service chains
(Sears and J.C. Penney) were just being
born, opening huge service centers in
the same shopping malls that hosted
their retail stores. And it was the end of
anera, as the Feds and the California Air
Resource Board began enacting regula-
tions governing vehicle emissions, giv-
ing birth to the catalytic converter and
unleaded fuel and suffocating the mus-
cle cars that we loved so dearly.

All told, I've been in or around the
automotive industry for the last 45
years, so the comments made by Barra
really got me to thinking. In that time,
I've seen the industry evolve in some
remarkable ways. I was there when
electronic ignition was first introduced,
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GM’S CEO MARY BARRA believes that we'll see more change in our industry in the next few
years than we've seen in the last few decades.

when the first onboard engine control-
lers were developed, and witnessed
the move from carbureted engines to
throttle body injection, then to multi-
portinjection and now, gasoline direct
injection (GDI).

I remember the days when you ad-
justed point gap and used a strobe light
to line up the timing marks, rotating
the distributor ever so slightly. Now, few
cars even have timing marks and only
the computer can make adjustments
to the timing. Overhead cams were just
coming to the market, at first from the

Asian invasion of small, fuel efficient
cars Americans were buying as fast as
they arrived on U.S. shores due, in large
part, to the oil embargo that OPEC was
holding over our heads.

Now we have multiple cams that ad-
just continuously to maximize engine
efficiency across the load/rpm band
and today, there is even a production car
that can vary compression ratio “on the
fly” to further improve efficiency. The
smaller powerplants of today, many tur-
bocharged, are producing more power
per liter than ever before, getting more

PHOTO: GENERAL MOTORS
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fuel economy than ever before and last-
inglonger than ever before.

And, if many industry experts are
correct, by the time I hit the 50-year
mark, autonomous vehicles will be
almost commonplace — most likely
starting in our major cities as ride-
share platforms. And by the time my
new grandson is old enough to drive, he
won't have to. He'll be able to summon
his electric “taxi,” using an app on his
phone, and he'll be able to stream live
entertainment to a screen in the cabin
as the BEV takes him safely wherever
he wants to go.

What is the impact on our
industry today?

If the changes we've witnessed in the last
50 years will be surpassed in the next 10,
what is the impact on our everyday busi-
ness now? I think there are several we
need to be acutely aware of.

To be honest, the one that scares
me the most is knowing that, in the af-
termarket repair sector, we don’t know
what we don't know. Have you as a tech-
nician or shop owner stopped to con-
sider the processes you have in place
and how they mate up with the newer
vehicles you are servicing? You may
be aware of the Advanced Driver-As-
sistance Systems (ADAS) many newer
vehicles come equipped with, and may
even understand that when performing
repairs on these systems, some form of
recalibration or initialization will be
needed to complete that repair. But are
you aware of the impact even routine
services can have on these systems?

For example, performing a rou-
tine alignment can alter how the for-
ward-facing cameras or radar systems
“see” the road. Altering steering wheel
position without addressing the steer-
ing wheel position sensor could provide
misinformation to these systems that
could resultin the system malfunction-
ingwhen needed, causing injury rather
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THE 2016 FORD F-150 has over 150 million lines of computer code - necessary for the
numerous electronic systems today’s modern vehicles utilize.

THE F-22 RAPTOR is the most advanced aircraft in the world and uses a tenth of the comput-
er code required by a modern automobile.

than preventing it.

Are you, as a technician or shop
owner, prepared for the inevitable lia-
bility risks these new systems can pres-
ent to you and your business? Standing
before a judge and claiming you didn’t
know is not going to be a workable
defense. In this case, the only good
defense is a good offense — and that
means that getting and staying trained
is no longer the option it once was. If
you, or your shop, insists on continuing
to repair vehicles “the way we've always
done it,” you're going to be shelling out
millions of dollars in judgements and
getting less sleep at night, knowing
that your failure to bring yourself cur-
rent caused someone serious injury. Or
you'll be turning away more and more

work because you don't have the knowl-
edge, tooling or skills to performit.

A message for the masses
Now, understand that I'm addressing
the nearly 750,000 men and women
who are turning wrenches on cars in the
US. If you're one of the few who regular-
ly attend training, you'll be in a position
to grow your business exponentially and
get paid for the skills and knowledge
you've invested in. If you're one of the
many who hunger for training but you
aren’t getting the support of the shop or
its owner, you're in a unique position to
be able to move to one that does. And if
you are considering entering the field, 1
think you are entering at one of the most
exciting times we've ever experienced.

PHOTO: FORD MOTOR CO.

PHOTO: LOCKHEED
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We are at a pivotal point in our in-
dustry’s history, with the technology
advancing and the number of qualified
technicians who canrepair them dwin-
dling. Even routine repairs, from A to
7, will require more and more techni-
cal expertise to perform. Consider that
today, you can’t even replace a battery
on many cars without letting the car
know you did so! And if you don't, the
new battery will likely not last long.
Anyone remember when we thought
it was a good idea to replace a failed
battery with one with more cranking
power? On many of today’s platforms,
that can cause a variety of issues with
the onboard electronics.

And that’s what a modern car is,
right? They are no longer just cars — they
are rolling computer networks. Recently,
a nationally renowned speaker and in-
dustry advocate used this example:

“A modern pacemaker needs 80,000
lines of computer code to work prop-
erly and keep the patient alive, the F-22
Raptor, arguably the most advanced
fighter aircraft in the world, has 1.7 mil-
lion lines of code. The new Boeing 787
Dreamliner has over 6.5 million lines
of code for its avionics package and on-
board support systems.

And the 2016 Ford F-150? Over 150
million lines of code...”

And what about the next
generation of techs?

Recently, I saw a post on one of the many
Facebook groups aimed at “professional”’
technicians. They boast a membership
of nearly 45,000. One member asked the
group how best to learn the business and
the comments, for the most part, praised
‘on the job” experience as THE way to
go. And to be honest, that's how I learned
when I first started.

But I'll also be the first to admit that
much of what I learned from the “ex-
perienced” guy was wrong, or didn't
match the needs of the technology of
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the day. That is increasingly true, and
there is no way anyone can enter this
field and learn under the eyes of a men-
tor alone. I support the initiatives that
NASTF is taking in working on an edu-
cational model that, as Carquest’s Chris
Chesney states, ‘takes our educational
format from one of objective-based
learning to one of competency-based
learning.” The sooner we can let a stu-
dent practice what they are taught, the
better. As it is today, even the best pro-
grams in the country struggle with the
ability of the students to retain all the
information that’s been hammered into
them over a traditional two-year pro-
gram. It’s better to graduate a capable
apprentice than a semi-skilled “master”
technician with limited experience.

That is, if we can attract the talent
we need to our industry in the first
place. The technician shortage is real,
and it’s a global issue — one we are in
tough competition with, with every
trade represented in a modern techni-
cal college facing the same dilemma.
Here in Tampa, for example, over
6,000 tradespeople are needed to start
the new light rail project that will ulti-
mately connect Tampa and Orlando.
6,000 positions with no one to fill them.

What is the answer? Smarter peo-
ple than I have offered their observa-
tions, but it isn't hard to see that some
factors are obvious; compensation, ad-
equate benefits, working conditions,
image of the industry among the stu-
dents and their parents (pushing for
college as the only “real” sign of suc-
cess), are just a few that immediately
come to mind.

For the short term, I can only en-
courage the shop owners out there
reading this to get involved with their
communities and their local school
system. Take part in the job fairs of-
fered, even at the middle school level.
Join the automotive program’s Indus-
try Advisory Council. Support organi-

) o

NOT THE STATION | WORKED at while
in high school, but you get the idea. “You
can trust your car to the man who wears
the star...”

zations that are taking point on these
challenges: NASTE, the ASE Education
Foundation, and others. And when you
hire that new tech, fresh out of school,
truly mentor him or her. And while
you'e at it, bring your existing staff up
to speed. Insist on a culture of contin-
ued learning in your business — or find
yourself falling behind even further.

If Barra is right (and I am confident
she is), the next decade is going to be an
exciting and challenging one for all of us.
Considering the talented people I've had
the opportunity to meet, it's a challenge
that Tam confident we will rise to. ZZ

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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TEGHNICAL iIYI:

5 LESSONS TO HELP TECHNICIANS TAKE ON THE CHALLENGE OF COMPLEX VEHICLE REPAIRS

ith the proper training,
the correct tooling and
a thorough under-
standing of how our
opponent (the subject vehicle) “ticks,” the
odds are high that the fault can be iden-
tified, the root cause pinpointed and the
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BRANDON STECKLER // Contributing Editor

vehicle repaired in a reasonable amount
of time. That is, of course, if we can iden-
tify what the customer is concerned with.

Lesson #1 — The three-legged
stool
I want to take a moment to bring up a

very valuable lesson I learned years ago
from AutoNerdz founder Tom Roberts.
Tom is a valuable contributor to the au-
tomotive industry and is known for his
diagnostic and scope expertise. He once
described the ability of a technician to
perform his/her duties as being perched

PHOTOS: BRANDON STECKLER
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TOP DEAD CENTER OF
COMPRESSION-STROKE

upon a three-legged stool. The three legs
represent a technician’s competency, ca-
pable tooling and adequate information.

I believe Tom used the analogy
because, just like a three-legged stool
missing a leg, a technician who lacks
one of the three items would soon find
himself or herself toppling over in a
crash landing. We must fortify our-
selves from those three angles to be
consistent and successful diagnosti-
cians and technicians.

Lesson #2 — The 85/15 rule

There is another valuable lesson that I
was taught years ago. About 85 percent
of every action that occurs on an auto-
mobile occurs on all of them because
it must. It is a matter of physics. For ex-
ample, we can energize a fuel injector
by completing the path to ground, by
providing a voltage source or even by
providing both a voltage source and
ground path. The point is that the injec-
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STARTER OPERATIO

AS A PISTON
APPROACHES TDC OF
THE COMPRESSION
STROKE, THE
STARTER'S ENERGY
DEMAND IS THE
HIGHEST

HIGH PRESSURE RESISTS

tor must open to allow a cylinder to be
fueled properly. The 85 percent is that
very fact — the 15 percent is how the
manufacturer designed that function
to be carried out. This very lesson is the
basis for this topic of discussion.

The initial encounter
The vehicle in question is from a very

loyal fleet account of ours (Figure 1). It
seems their 2013 GMC Sierra Diesel
6.6L (LML) with 186K on the odometer
has been experiencing a loss of coolant
level for some time now. I was issued the
vehicle for evaluation along with some
basic routine maintenance. The vehicle
was well maintained and in fine shape. |
noticed the degas bottle exhibiting a very
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low level of coolant and in the engine
compartment the unmistakable, sweet
smell of hot antifreeze lingered over the
hot powerplant. A visual inspection of the
hoses was carried out and the leak was
easily pinpointed to the lower radiator
hose. I received authorization from the
fleet manager to complete the repair, and
the vehicle was ready for pick-up later
that same afternoon.

Itwas about 3 p.m. when the driver of
the truck returned to the shop toretrieve
the vehicle. He was excited to get his
truck back but left me with some con-
cern when I met him in the parking lot.
It seems the driver had failed to mention
upon drop-oft that he was experiencing
some difficulty starting the engine from
time to time. I certainly noted no such
symptom each time I started the truck
and I asked him ifhe could demonstrate
the erratic behavior for me. The driver
attempted to duplicate the strange con-
cern but to no avail. The truck’s engine
repeatedly started without hesitation
or struggle. I reassured him with visual
confirmation of the battery’s condition,
as I had left (on the passenger seat of
the truck), a print out of the starting/
charging system test we perform as a
courtesy during routine maintenance.
Satisfied, he took the vehicle and as-
sured me that he would return if the
symptom were to present itself again.

Lesson #3 — The interviewing
process

Sure as can be, the following Monday,
the driver returned to the shop with his
truck and a complaint of the hard-start
concern. This time I asked him to spend
a few minutes with me so that I might
ask him a few questions regarding the
nature of this erratic fault. In my experi-
ence, it's always been a fantastic idea to
interview my customers on the nature
of the faults and for good reason. Just
think of how often an intermittent fault
arises. We call it intermittent, but the
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THE TRAINER: WHAT IS YOUR DIAGNQSTIC
PROCESS IN THE SHOP?

PETE MEIER //
Technical Editor

|

I | autopro

NETWORK

Dealing with a customer
concern of an illuminated
Check Engine light is
one that many of us cut
our diagnostic teeth >
on, so we'll take what
we've learned so far and
move on one more step
— learning a diagnostic process

that will help lead us to the cause
of the DTC and from there, to its
successful repair.

When | worked fulltime in the
bays, | paid attention to the process
many of my fellow techs seemed to
be using when faced with a “MIL
on" concern. Step 1 — connect
a scan tool and read the DTC(s)
stored in the Engine Control
Module (ECM). Step 2 — clear the
code(s) before removing the scan
tool from the vehicle. Step 3 — se-
lect the replacement parts based on
the ones referenced in the DTC (an
oxygen sensor for all oxygen sensor
codes, a MAF sensor for all MAF
sensor related codes, and so on).
Step 4 — install said part and return
the car to the customer. Step 5 —

N g

-

LS “ -J’ L1 j
=== PROCESS
_=ThL = )

see if the customer came back with
the same code (if not, the repair
was successful. If so, refer custom-
er to the dealer).

No, I'm not kidding. | knew
several techs that worked just that
way! Needless to say, this approach
is not the best way to tackle the
problem. So, log on, sit back and
come watch as | take you through a
more logical process you can apply
to any diagnostic situation!

Learn what to do before you
even start troubleshooting the
concern, how to check transmission
performance with your scan tool,
and what you absolutely need to
do after you've made any major
changes in the transmission or it's
related systems. Watch this edition
of The Trainer at MotorAge.com/
apri17trainer.
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fact usually is that once we figure out how to force the fault to the engine was the cause,
reveal itself we can almost do so at will. Intelligent questions ~ becoming difficult to turn
regarding failure criteria include asking about weather and ~ somewhere in the 720-de-
ambient conditions present at the time of the fault, whether =~ gree engine cycle. I was
the vehicle had experienced a hot or cold soak prior to the  going to capture the fault
fault, the frequency of the fault and overall driving habits. using alab scope and a high
These can really help narrow the failure down and elim- current amp probe while
inate a lot of wasted time and energy. After speaking with ~ operating the vehicle under
Ron, the driver of the GMC, it has been determined that the the same failure criteria Ron
symptom is only exhibited if the truck sits all day afteradrive ~ had described earlier.

to operating temperature. I asked Ron to then describe the If you refer to Figure
symptom to me. What does he mean by hard start? He re- 2, you can see a capture
sponded by telling me, “The engine seems to stutter while of starter current, while
its cranking over, like perhaps the starter is failing” Thatde- ~ cranking a known-good vehicle. This trace first exhibits an

scription brought a thought to the forefront of my mindand in-rush current. This is the tall peak you see to the left of the
I didn't like what I was seeing. His description of the starter ~ capture. What this represents is a momentary high rate of cur-
operation led me to believe that the engine became difficult ~ rent flow. This occurs because the starter uses a lot of energy
to turn at some point in the 720-degree engine cycle. I do to get the engine moving. Once the engine begins to rotate,
want to reiterate that the truck was very well taken care of ~ the energyrequired to keep it rotating has diminished. Next
and was relatively young, especially for a diesel powerplant. you will notice the repetitive peaks. They represent the Top
The thought of a potential mechanical failure didn't sit well Dead-Center (TDC) locations of each piston’s compression
with me, but the clues I have before me will lead me down stroke, in turn. The waveform presents in this fashion because
that path for initial testing.

Lesson #4 — Returning to my roots Aﬂﬂl‘[lalllﬂ'l'il‘e Insnection!

As mentioned earlier, the 85/15 rule regards mastering the " X
function and operation of all that apply to the 85 percent. v Digitally Check PSI, Tread and TPMS!
Being intimately familiar with engine operation, engine « Integrationto PO.S.
management systems as well as their components and their = Color Inspection Reports
functionality, give us the ability to apply testing techniques —
to monitor their functionality. Because these devices apply to . (I,l) e & (o e
every year/make/model on the road, it's only beneficial to invest : this without
the time to master them. Which brings me to my next point.

changing floor plans
or process flows.
Simply “plug in and
B go to work!”
Lesson #5 — Test known-good vehicles

I'm not a diesel tech, and though I've worked with them suc-
cessfully, I don’t currently possess the experience necessary
to be comfortable with them. They require me to remain extra
focused, as they don’t present to me as second-nature like they
do to more experienced and properly trained diesel techni-
cians. What is neat about the approach to this diagnosis is that
I don't need to be a diesel tech! I know DC motors and what

7ECH E 00 o

& Configure the tool remotely [using
your point of sale]!

™ Inspect the vehicle’s tires [PSI, Tread
and TPMS]!

& Send the data wirelessly back to your
point of sale!

o Create a detailed report!

& Educate and inform your customer!

. , |- —
to expect to see on a lab scope to determine whether they're ,-l
. , Be sure to visit one of SEMA —

operating properly or not. I've learned years ago to carry out our booths in Veaas this s —

. . . . u In Veg Booth# 40039 W“nm
testing techniques on known-good vehicles. Being comfortable year as we introduce the aapex - —
with what “GOOD” looks like means “BAD” sticks out like the latest innovations from the PO e

) global leaders in TPMS! Booth# 1053 8661 407-8767

proverbial sore thumb.

Because of the fault description Ron provided me, as well

bartecusa.com 18551 8771-9732
as the way the fault presented itself, it led me to believe that =0
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the starter consumes more energy try-
ing to compress the contents of the cyl-
inder then it does simply rotating the
crankshaft (Figure 3).

Flushing out the fault

The GMC was taken on a road test
around town for about 20 miles to get
the big 6.6L up to operating tempera-
ture, just as Ron described. The vehi-
cle was then parked for the rest of the
afternoon and was prepped to capture
the fault, red-handed, first thing the fol-
lowing morning. I placed a 600A-rated
current clamp around the heavy cable
feeding the starter motor. Although it
may not have been totally necessary,
chose this test location to eliminate oth-
er devices that will serve as “noise” in my
starter current capture. Devices like fuel
supply pump and glow plugs may im-
pede upon my capture and hide what
I'm trying to see.

I connected my current probe to
my lab scope and zeroed the probe
out. I turned the key and awaited the
extinguishing of the glow-plug indica-
tor. I then cranked the engine over and
found the description Ron provided
to be totally valid. On top of that, my
lab scope reflected the fault as a mo-
mentary event of high current draw,
indicating a high starter effort was re-
quired. Unfortunately, the capture was

inadvertently erased and I had to repeat
the prep-process with only a couple of
hours allotted for me to capture the
fault for this article. If you see Figure 4,
you can see the second peak from the
left is not like the known-good exam-
ple displayed. It represents the starter
momentarily struggling before it con-
tinued to rotate.

Because this only occurs upon the
initial cranking of the engine, it's an
indicator that the engine is likely try-
ing to compress a liquid in one of the
cylinders (fuel, coolant) rather than a
mechanical fault internal to the engine,
as this would likely be more prevalent.
I will point out that there is no visible
smoke once the engine is started.

Who's the culprit?

I always let the results of my easy tests
drive me to more pinpointed tests. This
way, every move I make is justified.
Every subsequent test will yield an
answer. There is no shooting from the
hip, so to speak. I also always curtail my
testing around the configuration of the
subject vehicle. In most cases, I would
like to prove (as easily as possible)
which cylinder is at fault. In this case,
I already know that the fault is going
to be time consuming to repair, and I
must see what fluid is filling one of the
eight cylinders. This piece of informa-

LTI TECHNICAL

tion will determine what the repair will
be and how far the vehicle will have to
be disassembled for repair.

I chose to remove all eight glow plugs.
They are very easy to remove and be-
cause they plug directly into the com-
bustion chambers, the removal will yield
me the information I seek. The engine
was once again ran hot and put away
for the evening. The glow plugs were
removed and the engine was cranked
over. If you refer to Figure 5, you can
see a still-capture of a short video. It is
showing cylinder #6 expelling coolant
from the glow plug port as the piston
ascended towards TDC.

Pinpointing the root cause
After gaining permission to begin disas-
sembly of the 6.6L, it was noted through-
out the disassembly process that no
other components outside of the com-
bustion chamber were wet with coolant.
This further corroborated the thought
that the fault lay internal to the combus-
tion chamber of the suspect cylinder or
at least common to only the suspect cyl-
inder. The cylinder head for bank #2 was
removed for inspection and a crack in the
coolant jacket within one of the #6 intake
valve ports was found to be the root-
cause of the “hard-start” concern (Figure
6). The takeaway from all this is that a sol-
id foundation of basic testing techniques
is what it took to gain a diagnostic direc-
tion. One doesn’t have to be a “specialist”
of any particular make or model to be
successful in performing the diagnosis
— but having a solid foundation, capable
tools and adequate information is key to
keeping your diagnostic balance on the
three-legged stool! ZZ

BRANDON STECKLER
is a working technician at
Lykon Automotive in Bristol,
Pa. He has worked in the
field for over 18 years and
holds ASE certifications
A1-A9, X1, L1,L2 and L3 and C1.
theboywonder13@comcast.net
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Rayhestos provides all-weather
protection against the elements

Winters can be harsh and especially
damaging to the brake system. Rust is
a growing concern and is due in part to
the increasing amounts of chemicals
used on the roadways for snow and ice
removal, which in turn, can erode brake
components. Raybestos™ has invested
in research, development and testing
to provide top quality products that not
only inhibit rust, but also increase du-
rability and extend product life, making
them ideal for vehicles in all-weather
conditions.

Raybestos RPT Rust Prevention
Technology” coated rotors use a propri-
ety finishing technology to evenly coat
each rotor’s entire surface, including
the cooling vanes. The full Grey Fusion
4.0" coating helps resist corrosion and
significantly delays rust-induced perfor-
mance issues. Open-wheel designs on
modern vehicles leave brake parts, par-
ticularly rotors, more exposed to the el-
ements. If a rotor is uncoated, corrosion
and red rust begin to form immediately.

RPT Rust Prevention Technology
plated brake calipers are premium qual-
ity, remanufactured calipers that func-
tion and fit like OE. A proprietary zinc
electroplating process inhibits rust and
provides all-weather protection against
the elements. RPT calipers are friction
ready and engineered for safe, leak-free
operation. The plated brake calipers
maintain their high-quality appearance
and deliver continued functionality
throughout their extended service life.

Strict testing criteria guarantees RPT
calipers provide trouble-free installation
and optimal performance in demanding
driving conditions such as rain, salt and
snow. They undergo a rigorous remanu-
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facturing process to ensure they not only
meet or exceed OE standards, but that
they also adhere to global industry stan-
dards including SAE J1603, QC/T 592-
2013, ASTM B117 and JASO C448. All
recovered components are thoroughly
cleaned, checked for wear and straight-
ness, and zinc electroplated. The seals,
boots, bleeder screws and O-rings are
replaced with new materials.

Raybestos Opti-Cal” premium new
brake calipers are made from 100 per-
cent new components, and unlike tradi-
tional calipers, requires no core return.
Engineered to rigorous specifications
and manufactured to meet or exceed
OE performance, each caliper ensures
safe, reliable and leak-free operation,
combined with time-saving and trou-
ble-free installation.

Opti-Cal is considered the optimum
caliper for good reason. The all-new cali-
per body, bracket and components used
in the manufacturing process, no core
return and meticulous quality testing, all
work to ensure that Opti-Cal calipers are

engineered to perfection. Each caliper
body and bracket is machined to pre-

cision. Aluminum or zinc plated hous-
ings and zinc plated brackets deliver
superior corrosion prevention. The zinc
finish provides all-weather protection,
prevents rust and maintains a pristine
appearance. All-new components, in-
cluding pistons, lubricated guide pins
and pad mounting hardware ensure that
the caliper will fit and function correctly.

Opti-Cal calipers undergo significant
levels of extreme testing to ensure ad-
herence to global industry standards
such as SAE J1603, JASO C448, QC/T
592-2013 and ASTM B117. The calipers
undergo temperature durability testing,
leak-free pressure testing, functionality
testing and environment exposure test-
ing to guarantee trouble-free operation,
proper braking function and the best
possible performance to meet today’s
rigorous driving demands.

For more information, contact a
Raybestos sales representative or visit
www.raybestos.com.
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REPAIR DATA

Since 1918,

Mitchell 1 has

been the indus- .

try standard for /11 your shop, at your side

quality repair

data to the motor vehicle industry. From repair information with
real-world fixes to shop management software and marketing
services, auto and truck repair businesses rely on Mitchell 1's
integrated solutions to achieve end-to-end process efficiency
and improve productivity and profitability.
WWW.MITCHELL1.COM

FILTRATION PRODUCTS
Purolator® provides premi-
um oil, air, cabin air and fuel
filters for the automotive
aftermarket. With countless
filtration patents, Purolator
is trusted by both technicians and DIYers to provide advanced
filtration and protection. I'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.

PUROLATOR

BRAKE PADS
Akebono Pro-ACT®,
EURO® and Perfor-
mance® Ultra-Premium
Ceramic Brake Pads
provide consistent, smooth stopping power across a wide

range of driving conditions, including panic stops. The carefully
selected materials found in Akebono application-specific friction
formulations are designed to help minimize and virtually elimi-
nate unwanted brake dust. Akebono is proud to manufacture its
aftermarket ceramic brake pads in the USA.
WWW.AKEBONOBRAKES.COM

SCAN TOOL

New for 2018, a next-generation
professional full-function, full-cov-
erage scan tool. The new TORQUE
includes an exciting new user
interface making the TORQUE the
easiest to use professional scan
tool in the industry. The Torque fea-
tures a unique intelligent VIN acquisition and decoding feature
allowing vehicle access in seconds. The TORQUE is based on
the new open Android™ 7.1" with Google Play.
WWW.LAUNCHTECHUSA.COM

INDUCTION CLEANER

ATS Chemicals 3C Intelligent Induction Clean-
er is specifically designed to remove heavy
carbon deposits from the gasoline based
internal combustion engine. The 3C system
quickly attaches to an induction port on the
engine. The 3C microprocessor then delivers
a customized measured amount of carbon
removing chemical in timed intervals into the
induction system thus removing heavy carbon
deposits from the induction system and combustion chambers.
WWW.AUTOMOTIVETESTSOLUTIONS.COM

TECHNICAL TRAINING
WORLDPAC Training
Institute (WTI) offers
carline-specific advanced
technical training, business
management 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 below website.

WWW.WORLDPAC.COM/TRAINING
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WORLDFPAC Training Institute,

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 :

or exceed OE specifications, Carquest Fuel

Pumps use a superior carbon commutator and turbine tech-
nology 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

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™ Brilliant 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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DYE KIT

The TP-8692 UV Multi-Colored
Fluid Dye Kit has a complete set
of dyes that fluoresce brightly

when exposed to ultraviolet light.

The kit includes three dyes for o gg ;
oil-based fluids: white dye, yellow dr. a

dye and blue dye. The kit has a ”:

green fluorescent dye for con-

ventional coolant. Quickly isolate and identify multiple leaks in
all vehicle systems with color-coded dyes.
WWW.TRACERPRODUCTS.COM

OXYGEN SENSORS

From the world's largest OE
oxygen sensor manufacturer
comes a full line of premi-
um technical sensors for

the aftermarket, featuring
more than 6,800 SKUs.
Engineered for optimum per-

THE SENSOR SPECIALIST"

formance, our new sensors meet exacting OE requirements and
are designed for reliability. Visit us at AAPEX Booth #1832 to

see our new sensors for yourself.
WWW.NGKSPARKPLUGS.COM/SENSORSPECIALIST

DIAGNOSTICS SCAN TOOL
Snap-on® APOLLO D8™ saves
time by guiding technicians

directly to the fix and eliminat-

ing guesswork. With Intelligent
Diagnostics accessible in this
versatile platform, the informa-
tion needed to diagnose vehicles and diagnostic trouble codes
is located on one convenient card, making the diagnostic pro-
cess simpler than ever before. It also offers SureTrack® expert
information, TSBs, “Smart Data” and functional tests and resets.
WWW.SNAPON.COM

SPINDLE ADAPTER

OTC has announced the new 5091
Heavy Duty Spindle Adapter, now avail-
able in North America. The low-lift trans-
mission jack adapter holds the spindle
assembly securely in place during king o5
pin service, eliminating the need to com-

*p
e

pletely disassemble the brakes and reducing the spindle weight
while handling. For maximum convenience during service, the
spindle assembly can be raised to a comfortable working height
while replacing king pin bearings or bushings.
WWW.OTCTOOLS.COM
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Marketing solutions fit for:

* Outdoor
* Direct Mail

* Tradeshow/POP Displays
* Social Media

* Print Advertising ° Radio & Television

Logo Licensing | Reprints | Eprints | Plaques

Leverage branded content from Motor Age to create
a more powerful and sophisticated statement
about your product, service, or company in your
next marketing campaign. Contact Wright's Media
to find out more about how we can customize your
acknowledgements and recognitions to enhance

your marketing strategies.

For more information,
call Wright's Media
at 877.652.5295 or
visit our website at
www.wrightsmedia.com

TRAINING

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

“Vehicle Electrical Troubleshooting SHORTCUTS”

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

AJ \leejer Enterprises Inc.

www.veejer.com 972-276-9642

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

http://training.veejer.com
LIFETIME

hit the
fast lane of
the automo-
tive industry

Print Qut

Lessons  ACCESS

for Web Exclusives
and Advertising
Opportunities Go
to our Websites

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.

Study at your FOR
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THE TRAINER

WHAT IS YOUR PRE-DIAGNOSTIC ROUTINE?

IT’'S IMPORTANT TO RESOLVE YOUR CUSTOMER’S CONCERN. IT IS ALSO IMPORTANT TO
HEAD OFF ANY THAT MAY LIE AHEAD!

PETE MEIER // Technical Editor

What is your normal routine when a
customer arrives with a specific con-
cern, like an MIL (Malfunction Indicator
Lamp) illumination? Do you grab your
code reader and go directly after the Di-
agnostic Trouble Code(s) that caused
the light to come on? And do you end
your process when you've corrected (or
think you've corrected) the cause of the
DTCs? If so, you may find yourself on
the wrong side of a comeback!
Certainly, we want to resolve the con-
cerns that our customer brought to us.
But he or she is only bringing the con-
cerns they are aware of to our attention.
It is up to us to also address any con-
cerns that are lying in wait. This could be
overlooked maintenance needs or DTCs
that are pending and haven’t matured to
turn on the MIL. In addition, inspecting
the vehicle to discover these concerns
is also going to provide you with poten-
tially vital information that could assist
you in repairing the current complaint.
Finally, a final check of the vehicle after
the repairs are made will not only verify
the repairs but flush out any potential
issues the original DTCs may have pre-

vented you from seeing on the vehicle’s
initial arrival.

In this edition of the Trainer, spon-
sored by Snap-on, I will show you my
pre-diagnostic routine and post-repair

MOTORAGE.COM/oct18trainer

follow-up. Adding a similar routine to
your repair process will cut down your
comebacks, improve your customer
satisfaction rate and add to your bot-
tom line! ZZ
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' 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:

[V Start the Job Right

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

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

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

Learn how you can get 1 month free! -
Call us 800-896-3126 | Visit us: mitchell1.com M’tche”-l@
Or find your local Mitchell 1 sales rep: mitchellrep.com ;
In your shop, at your side
VISIT US AT AAPEX BOOTH 438

© 2018 Mitchell Repair Information Company, LLC. All Rights Reserved. Mitchell 1® is a registered trademark used herein under license
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- Over 40 Import and Domestic Car Lines

- Multiple Same-Day Delivery and
Overnight Shipping Options

- OE-Style Exploded Diagrams

* Fully Optimized for Tablets 7

* Vast Selection of More .
than 900,000 Parts

- 24/24 Standard
Parts Warranty

- VIN Scanner

Celebrating 20 years of supplying quality brands our customers know and trust.
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