THE SIGN OF A HAPPY ENGINE

Trust NAPA Engine Systems for the most trusted suppliers and manufacturers in the business.
That's KNOW HOW at work. Visit your local NAPA AUTO PARTS Store today.
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j ’ 800-LET-NAPA / NAPAonline.com




HANDLES THE HEAT

NAPA Platinum Oil Filters were designed to endure high operating temperatures for those
heavy-duty towing jobs and long idling times. In fact, we create all our oil filters with wire-backed,
reinforced, fully synthetic media. Why? Because we KNOW HOW to make a filter right.

Visit your local NAPA AUTO PARTS Store today.

i y 800-LET-NAPA / NAPAonline.com @ KNOW HOW




www.motorage.com BEST/OFATHE|BLOGS, 212

November 2014

Y TN AUTOPRO
n u WORKSHOP
Vol. 133, No. 11

Advancing the Automotive Service Professional Since 1899

COMMUNITY

PERSONAL MARKETING

You can be good at marketing
if you put in some time.

WRAPPING UP PRODUCTS

FOR THE YEAR

As the year winds down, we have a
final look at 2014’s new offerings.

OPERATIONS

THE VALUE IN PARTS

PARTNERSHIPS

Suppliers today now realize the
importance of backing up what they
deliver to you in the box.

# ]

THE PROPER GAE AND
SERVIGING OF ABSORBED
GLASS MAT BATTERIES.

. LA R P L
Y,ﬁJBVANST - A5 /i

TRENDING B scAjﬂQ))) .
AUTOMECHANIKA ¥ |
FRANKFURT WRAPUP "' | Scan here for

Lol direct link to
We look back at the 2014 show . _§_ ! your
and ahead to the Chicago event. = = motorage.com

§| TECHNOLOGY ONLINE EXCLUSIVE
MASTERING FUEL COMPLETE SHOW
INJECTION COVERAGE

These diagnostic techniques Didn’t make it to AAPEX or
will lead you to the root cause. SEMA? We have you covered.




A 0019931898

e

$ .50
A mﬂ.egs::

$ .00
A zoaén{?sn;w

- = « V—
—

_— | S |
397.00 set 75
% ea
Aoozazozﬁf,.,_. P ‘3"“ l“ E' §o41595m3 64
)

[

Performance. Reliability. Success.

With our competitively priced replacement parts, you no longer have to settle for anything less than
Mercedes-Benz quality. But that’s just part of the story. You see, our brake pads, rotors, v-belts and
spark plugs all carry a 12-month, no mileage-restriction warranty. So our parts are not only a great
deal. They’re a great value. Since they’re genuine Mercedes-Benz, you can have confidence they’ll
last, and so will your relationship with your customers.

Contact an authorized Mercedes-Benz dealer or learn more at www.mbwholesaleparts.com.

MSRP excludes state and local taxes and freight if applicable. Prices may vary by dealer. See your authorized
Mercedes-Benz dealer for additional details or a copy of the Mercedes-Benz parts limited warranty.

Mercedes-Benz
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Talk shop (and tech) in the AutoPro Workshop!

Join FREE TODAY at Workshop.Search-AutoParts.com to discuss:
» Weekly management tips » Hybrid operation and diagnostic demo
» Marketing and Kukui » Perfect your car count
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ALL ABOUT AGMIS
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The proper care and servicing of
Absorbed Glass Mat batteries.

DRIVABILITY
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5 Diagnostic techniques that will lead

you to the root cause.
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ECOBOOST SERVICE
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B While it was big news at first, servicing
the EcoBoost engine might be common
in your shop.
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avoid comebacks.
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problems seem to compound instead of
become clearer.
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WE GO THE EXTRA MILE

CARQUEST delivers! We understand the needs of the professional technician.
That’s why we go the extra mile to make certain our alternators and starters will be reliable in
extreme conditions. The result — confidence. O.E. fit, form and function,
superior quality components and rigorous computer controlled testing. Backed by a Limited

Lifetime Warranty, our rotating electrical products are right from the start!

Great people, great products, great prices!s"

I
CARQUEST AUTO PARTS
| |

CARQUEST.com
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GIVE YOUR BUSINESS A LITTLE TOP-OFF.

With FordParts.com, you get full access to the right parts for the
vehicles you service. 24 hours a day. You also get delivery options
that fit your needs, a simpler way to manage your jobs and with
our accurate pricing, you immediately know what your profits will
be. Whether you’re rebuilding an engine or simply changing

the oil, your business is fully loaded. So get cleared for access.

FORDPARTS.COM




TRENDING

INDUSTRY NEWS,
NOTES AND HAPPENINGS

ONLINE COVERAGE

LEARN MORE: MotorAge. com IS UFOATED CONTINUALLY

(4,'1{ 3§ INDUSTRY NEWS

THERE’S MIORE
ONLINE:

GEORGE’S SHELL NAMED
2014 TOP SHOP

The Fontana, Calif., shop owned
by Doug Whiteman, is the

2014 Motor Age Top Shop.

»» MOTORAGE.COM/2014WINNER

IATN’S NEW SEARCH ENGINE

The new platform for iATN makes

it easy for premium members to
find real-world answers.
» MOTORAGE.COM/IATNSEARCH

MEMA ADVOCATES FOR
UPDATED INSPECTIONS

The Government Accountability
Office (GAO) soon will initiate an
update of a 1990 study.

» MOTORAGE.COM/MEMAINSPECTIONS

ZF TO ACQUIRE TRW

TRW Automotive Holdings Corp.
has entered into an agreement
with ZF Friedrichshafen AG for a
nearly $13.5 billion acquisition.
»» AFTERMARKETBUSINESS.COM/ZF

VEHICLE LIGHTWEIGHTING A
SOLID TREND, OEMS SAY
Tomatoes, old Coke bottles and
tiny carbon fibers are just a few
of the environmentally
sustainable materials OEMs are
weaving into automobiles.

»» AFTERMARKETBUSINESS.COM/LIGHT

ABRN ANNOUNCES 2014 TOP
SHOP CONTEST WINNERS
Mayfield Collision Centers in
South Euclid, Ohio, is the 2014

ABRN Top Shops Contest winner.

» ABRN.COM/ABRNWINNER

BANK ON PAINT BOOTH BASICS

One of the truths repairers
operate their businesses by is
that serious problems frequently
have relatively simple causes.

»» ABRN.COM/BOOTHBASICS
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Training was a centerpiece of Automechanika Frankfurt,
and will be at Automechanika Chicago at McCormick Place.

AUTOMECHANIKA

Stay on top of Industry Developments.
Sign up today for FREE SUBSCRIPTIONS to
» Service Repair E-News & Alerts
» Certified Technician E-News & Alerts
» POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

Time to get ready for
Automechanika Chicago

Training opportunities are booming as the first
Automechanika Chicago, set for April 24-26, 2015, gets

closer.

ABRN, Motor Age and Messe Frankfurt will present
an all-new tradeshow, featuring more than 120 training
sessions over the three-day event. Automechanika
Chicago is designed specifically for automotive collision
repair and service shop owners, technicians, distributors,

jobbers and more.

With the most extensive training under one roof,
Automechanika Chicago provides techs and shop owners
the best value for advanced training. The show boasts
courses from top trainers in the industry including Dave
Hobbs, Wayne Colonna, Larry Turay, G. Jerry Truglia,
Skip Potter, Danny Sanchez and Bob Greenwood, along
with classes from Bosch, NAPA, Redline Detection and

Delphi, among others.

In partnership with TST and ATSG, Automechanika
Chicago will also feature a vast selection of mechanical
training courses, with new sponsors, trainers and classes

being added daily.

Registration is free and just a few simple steps away at
MotorAge.com/AMCregistration.

Over 8,500 automotive aftermarket shops owners and
techs are expected to attend Automechanika Chicago.

As a manufacturer, put your product, service or brand
right in their hands by being part of this new tradeshow.
Automechanika Chicago offers an extensive array of booth

[Automechanika Chicago] CONTINUES / PAGE 8
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BREAKING NEWS

AUTOMECHANIKA

A LOOK AT
AUTOMECHANIKA
FRANKFURT

With his involvement in
Motor Age Training LIVE,
Technical Editor Pete
Meier took to the show
floor of Automechanika
Frankfurt to see the large
original show ahead of
Automechanika Chicago
in April 2015.

While at the German
event, Meier recounted
his events in blogs in our
AutoPro Workshop, visit-
ing specifically Brembo
and LIQUI-MOLY.

“Even though I was
there for two full days,
I could still only cover
about half of the event,”
Meier says. “It was fun
to turn a corner and see
an American exhibit that
I was familiar with and
talk to reps that I had
met at other shows right
here in the U.S., like the
folks at Powerprobe,

[Automechanika Frankfurt]
CONTINUES / PAGES

Discussion is on-going in
MotorAge.com forums
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REAL FIXES, REAL FAST.
THAT’S WHAT | NEED

iN THE REAL WORLD.

When that tricky vehicle rolls into your bay, you need real insight to diagnose the problem and complete
the repair. That’s what you'll find inside ProDemand™ — Real Fixes based on millions of actual repair
orders, along with common replaced parts graphs, component tests with connector views, and a
library of known-good waveforms.

You get all this — and Mitchell 1's leading OEM repair information and wiring diagrams —
delivered in a single lookup. That'’s real efficiency for the real world.

For more information:

Call us: 800-896-3126 | Visit us: www.mitchell1.com =

Or find your local Mitchell 1 sales representative: M’tche'n

www.mitchellrep.com °
In your shop, at your side

© 2014 Mitchell Repair Information Company, LLC. All Rights Reserved. Mitchell 1® is a registered trademark used herein under license.



[Automechanika Chicago]
CONTINUED FROM PAGE 6

packages at competitive prices. Exhibitors
looking to reserve their booth space can
visit MotorAge.com/AMCexhibitors.
Chicago is the premier destination for
shops, as it is centrally located within a
500-mile radius of one-fourth of the coun-
try’s collision and automotive repair shops.
With two international airports, Chicago is

convenient with round-trip flights less than
$350 for most U.S. cities.
Automechanika Chicago has partnered
with many downtown hotels to offer
attendees accommodations for many dif-
ferent budgets. Hyatt McCormick Place
is a short walk across the sky bridge to
the convention center. For those look-
ing to stay downtown, there are many
hotels that also offer a convenient jump-
ing point to the McCormick Place direct
shuttle line, allowing you to skirt those
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LOW Copper

" OUR BEST EVER!

As the No. 1 supplier of global friction for OE
manufacturers and the aftermarket, Federal-Mogul's
Wagner Brake engineers set out to not only beat the
legislative deadline for reducing copper in ceramic brake
formulations, but to also set an entirely new benchmark
for brake performance. The result is our best brake pad
ever — Wagner ThermoQuiet® Ceramic™" with

Wagner OE21™ technology.

Our engineers developed a sophisticated tribological
“fingerprinting” process that helped isolate and
analyze the dynamic properties of each material within
conventional ceramic friction formulations.

This allowed us to deliver low-copper formulations

that feature a complex matrix of materials that replicate
the functions of copper while providing impressive
across-the-hoard improvements: 35% quieter; 15% more
stopping power; up to 40% greater fade resistance;
longer life; and reduced dusting.

Wagner ThermoQuiet Ceramic™™ with Wagner OE21
technology — our best brake pad ever.

M Wagner OE21

—_ is 2021 Compliant

QUIETER BRAKING BETTER BRAKING PERFORMANCE REDUCED F/Iﬂf
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www.WAGNERBRAKE.COM

The LeafMark is a trademark of The Motor and Equipment
Manufacturers Association.

192014 Federal-Mogul Corporation. Al other trademarks shown
aré owned by Federal-Mogul Corporation, or ane or more of its
subsidiaries, In one or more countries. All rights reserved.
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A Stop Ahead.”

FEDERAL-MOGUL
MOTORPARTS

taxi lines. Get more information on
your hotel options or book a room at
MotorAge.com/AMChotels.

Occurring every other year in April,
Automechanika Chicago doesn’t interfere
with the automotive industry mainstay
tradeshows. As a biennial event, automo-
tive technicians will receive the latest train-
ing to update their skill set within a time-
frame that isn’t a burden on their business.

Stay up to date on the latest
Automechanika Chicago developments.

Canada, USA to host
WorldSkills General
Assemhly 2016

The world will gather in Niagara Falls
in 2016.

During the WorldSkills General
Assembly in Lucerne, Switzerland,
Skills/Compétences Canada in con-
junction with SkillsUSA were granted
the hosting rights of the 2016 event.

After a productive week of discus-
sions and decisions, the final meeting
of the WorldSkills General Assembly
2014 included a presentation for
the host of the WorldSkills General
Assembly 2016.

Tim Lawrence, CEO of SkillsUSA co-
presented the bid to host the meeting
and had this to say about the plans
for 2016, “SkillsUSA is extremely
excited to be working in cooperation
with Skills/Compétences Canada to
bring the world to the 2016 meeting
of WorldSkills General Assembly.
Niagara Falls will offer Delegates a
world class meeting venue, as well as
an opportunity to tap into top industry,
education and government leaders and
experts from across North America.”

The last time that the Delegates of
WorldSkills came to North America,
it was for the 40th WorldSkills
Competition in Calgary, Canada in
20009.

“We commend the Swiss organiz-
ers for the great work on the 2014
General Assembly and we are thrilled
to be co-hosting the event in 2016
with SkillsUSA. The Assembly itself
will provide the opportunity for dia-
logue and the sharing of best practic-
es between national and international
partners,” says Shaun Thorson, CEO
of Skills/Compétences Canada.

N
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[Automechanika Frankfurt]
CONTINUED FROM PAGE 6

Neutronics, Ross-Tech, AirSept, Drew
Technologies and several more. It
was also very interesting to see that
concerns faced here at home were
faced overseas as well.”

Common concerns include
training needs, the environment and
connectivity.

“Many urban communities over-
seas are highly congested, with Asian
cities being among the most impact-
ed. Parking is at a premium, fuel costs
are high and the pollution generated
by so many vehicles on the road is
making air quailty a very real issue,”
Meier writes. “The Mobility Hall at
Automechanika Frankfurt featured
displays on alternative fuels and EV
solutions, with many one-person cars,
motorcycles and bicycles on exhibit.
And vehicles on display, for the most
part, were far from being prototypes
with reps actually taking orders for
delivery to customers next year.”

Connectivity was another buzz-
word at the show. “Not just being
able to mate your smart phone to
your car’'s infotainment system, but
the technology to operate your car
using your smart phone. Or displays
being built in a smart phone format
that consumers are used to using,”
he says. “In addition to making cars
of the immediate future, rolling WiFi
hotspots, the technology needed to
make cars autonomous was also on
display.”

LIQUI-MOLY Visit
Professional users require special
tools. At Automechanika Frankfurt,
LIQUI MOLY introduced a new
assortment of service products for its
Pro-Line workshop range. The pur-
pose of development was to cover
the widest possible spectrum of use
with the fewest possible products.
This resulted in seven new prod-
ucts: Electronic, Silicone, Adhesive
Lubricant and PTFE Powder Spray,
Ceramic Paste, Quick Rust Dissolver
and White Maintenance Spray.
These seven Pro-Line service prod-
ucts are matched to one another to
ensure that you can complete nearly
all maintenance work with them

alone. A few products cover the
entire application range of a large
number of conventional sprays and
pastes. This makes your work even
more efficient. These new products
fulfill the most important applica-
tions for maintenance and repair.
Lubricating, dissolving, separating
and protecting This ensures proper
and reliable function of all compo-
nents and equipment. This is the
result of a technical innovation: The
spray head with hinged tube allows
precise spot as well as large surface
application, even when the can is
held upside-down.

Brembo’s Unveiling

Brembo is a name everyone knows. It
is synonomous with high performance
and racing applications, being the
brake of choice for NASCAR and Indy
car teams for many years. If you work
on performance cars, especially high-
end Euro and Asian makes, you know
that Brembo is also an OEM supplier
to the likes of Porsche, Mercedes
Benz, Ferrari and many more.

Among the news the Brembo
folks had to share with Meier at
Automechanika Frankfurt was expan-
sion of its aftermarket role here in the
U.S.. For instance, 22 new part num-
bers for Porsche were introduced as
well as additional applications for
what it refers to as the “Supercar”
family; cars like the Audi RS4, Cadillac
CTS-V, Nissan GT-R and others. Now,
for these additional applications, you
can get the high quality components
your customers demand. And choices
are not limited to high performance,
as Brembo continues to expand its
offerings to the aftermarket.

Another significant announcement
for 2014 impacting both Brembo origi-
nal equipment and aftermarket was
the grand opening of its expanded
North American manufacturing oper-
ations in Homer, Mich. The celebra-
tion renewed Brembo’s commitment
to North America with an investment
totaling more than $115 million dol-
lars through the end of 2015, expand-
ing the facility that houses production
of brake, disc, caliper and corner mod-
ule manufacturing.

Meier's visit to Automechanika
Frankfurt are further detailed in his
blogs in the AutoPro Workshop.
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Restore like-new steering
and handling to your

import and domestic jobs
with MOOG*®. With more
than 10,000 SKUs
available, Advance Auto
Parts Professional is the
#1 provider of MOOG parts.
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STEERING & SUSPENSION

Advance '.: /

Auto Parts
Professional w

Service is our best part.




ANEW WAY FOR TECHS TO
FIND INFORMATION

BY TSCHANEN BRANDYBERRY | MANAGING EDITOR

To properly repair today’s complex vehicles, automotive
repair shops require access to accurate repair information,
and ALLDATA reports that its new ALLDATA® Mobile
reinvents the way technicians access repair procedures,
diagrams and diagnostic data.

ALLDATA Mobile's primary goal is to build a platform to
offer a suite of integrated solutions for the automotive repair
professional. The initial Mobile offering bridges the gap
between automotive repair information needs and diagnos-
tics activity generated while connected to the vehicle’s on-
board diagnostics (OBD) system, the company states. Using
the OBDLinkMX Bluetooth adapter, ALLDATA Mobile wire-
lessly connects to the vehicles on-board diagnostics port,
bridging the gap between ALLDATA's factory repair infor-
mation and vehicle's internal computer systems.

Pairing vehicle connectivity with ALLDATA's vast data-
base of manufacturers’ repair information, technicians can
now decode a Vehicle Identification Number's (VIN) and
automatically access diagnostics and repair data specific to
the connected vehicle. Along with VIN access, ALLDATA
Mobile can read OBDII Diagnostic Trouble Codes (DTCs), and

... on the road to success ... my tool of choice
for the future ... empowering ...
AMI courses have had a huge
impact on the way I operate

my business...
great instructors ... only AMI training ...
unparalleled real world approach ...

See what everyone is talking about ...
www.amionline.org/talk13

V' AUTOMOTIVE

AW E W B NSTTUTE

Success Starts Here
800.272.7467 ext. 101

link the specific codes directly to the diagnostic flow chart
within the ALLDATA database.

ALLDATA Mobile stores all DTC activity within a cen-
tral database under the specific vehicle’'s VIN. If the vehicle
returns to that specific shop, a technician can access any past
code activity using ALLDATA Mobile within their shop. This
feature is critical for tracking repair issues within specific
vehicles, and provides multiple employees (from service writ-
ers to technicians) with the ability to access general informa-
tion about the vehicle as well as technical information on the
system needing repair.

ALLDATA says the new system helps shop owners give
their employees an option to take one system from vehicle
to vehicle, saving time by saving time by automating vehicle
selection, quickly accessing vehicle information for diagnos-
tics, getting clear and up close views of diagrams, images
and schematics and offering paperless vehicle repairs with
no need of printing out repair information.

The creators behind ALLDATA Mobile offered a series of
features the product provides today’s shops, including some
problems they feel the product solves.

In addition, ALLDATA Mobile creators report that they
understand the repair shop environment, and focused on
developing a touch interface that his highly optimized for
shop floor repair technicians who work in tight spaces. The
matrix interface into the automotive repair information data-
base simplifies navigation and provides more direct access to
repair articles than any known similar products, they state.

For more information, visit www.alldata.com.

A look hack at C.A.N. 2014

After an adventurous time getting to the 2014 ASA Illinois
C.A.N. (Chicago Area Networking) Conference, Pete Meier
was able to take in the training and share his thoughts in his
blog in the AutoPro Workshop.

The Chicago area is home to some of the top trainers in the
country: John Thornton, Scot Manna, and Ken Zanders often
being referred to as the Chicago “Wise Guys” for their reputa-
tion as talented technicians and educators. In addition to these
top instructors, others were present to offer their experience
and expertise to those who attended. While I unfortunately
missed much of the sessions held on Friday and Saturday,
those I spoke with told me they gained a lot from sessions
held by Dave Scaler (MEA), Jeff Minter (Panoptic Training),
Eric Zeigler and Scott Shotton (The Driveability Guys). New
this year were presentations by I-CAR instructors for collision
techs who attended the event. A hot topic at the recent ASA
National NACE/CARS event was the processes needed for the
proper repair of aluminum components that many OEMSs are
implementing or considering implementing in new models.

Friday and Saturday evening changed the focus from train-
ing to networking, with several companies exhibiting at the
expo. These partners are an important source of support for
the annual event and most booths were well attended.

But it wasn't over yet. Sunday offered additional opportuni-
ties to learn before heading home. I got to sneak a peek into
some of them and couldn’t help but be impressed by the pas-
sion the instructors brought to their students.

— Pete Meier, technical editor

N
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HAVE MERCY. we've unleashed the biggest, baddest line of cordless power tools to ever terrorize a rusted
bolt. Fueled by our beastly 4.0 amp MonsterLithium battery, they boast gobs more torgue and a 33% longer runtime
than ever before. For a hands-on look at the 172" or 3/8" Impact Wrench, Flat Angle Grinder, Hammer Orill or Recip
Saw, holler at your Snap-on® Representative. Or burn rubber to snapon.com/MonsterLithium
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Stay on top of Industry Developments.
Sign up today for FREE SUBSCRIPTIONS to
» Service Repair E-News & Alerts

THE FIELD, FORUM COMMENTS,
» Certified Technician E-News & Alerts

& SOCIAL MEDIA
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ASE GUIDES
BLoc & @\ Personal Marketing
SPHERE You can be good at marketing if you put in some time.
BYLARRY SILVEY | PUBLISHER OF CUSTOMCONTENT  have enough customers to carry on
SPONSORED BY Federated the conversation for you. In fact, you

M SURVEY: Consider the routine

oil change. Tech A says that only

oil meeting the OEM specifications
should be used, while Technician B
says that all oils have to meet the
same standard so anything that’s in
the bulk oil tank will work just fine.
Who’s correct?

A.TechA

B.TechB
C.BothTechAand B
D. Neither TechAor B

Log onto MotorAge.com/
novi4survey to answer the question
and enter our monthly contest from
Federated Auto Parts.

recently had a conversation with
online marketing expert Nathan
Scripps about auto repair shops
wasting their time marketing to pros-
pects on a “one and done” basis.
Scripps, general manager of MotoREV,
says you should set your sights on
long-term relationships. Getting cus-
tomers on a schedule to return rou-
tinely is the only true ticket to success.
The problem for many shops has
been they just aren't good at market-
ing or don't have time to give it. All
too often, they leave their marketing
up to word-of-mouth, which of course,
is a very effective means of getting
new customers; however, you don't

don't even know if they will pass the
word on even if they are thrilled with
your services. Other shops have used
traditional media to different degrees of
success, while still others have just sim-
ply experimented with the next new
marketing gimmick to come down the
pike. All this adds up to hit-and-miss
marketing at its best.

What I'm getting at is that too many
shops do their marketing by happen-
stance...or when it's convenient...or
when business sours, which is some-
times too late at that point. Conversely,
Scripps is a proponent to engage custom-
ers with a shop’s brand. This is accom-
plished by shops conducting ongoing,

BECOME A BLOGGER\

Mam" ’qyg'com BEST/OFTHE|BLOGS MotorAge.com/BestBlogs

- > |
l' ill
o Tech Tip: Fum ‘rr
v Won't Blo

BEST OF THE BLOGS are articles written by bloggers on Motor Age’s community pages

Bolt On Technology
Photos improve customer trust

Upping the daily car count has been an
ongoing goal for Tim Steigerwalt since he
became owner of six Philadelphia-area
independent auto repair shops in 1996.

The challenge of “not enough cars” is a
problem common among fellow shop own-
ers.

And while Steigerwalt has not yet found
the magic bullet to bring more customers
through his shops’ doors, he has been
able to make a difference in another way.

This spring, Steigerwalt’s shops incorpo-
rated BOLT ON TECHNOLOGY’s mobile
automotive software solutions into their
daily routine.

N
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The result?
“Doubled revenue.”

In particular, Steigerwalt said his team con-
tinues to find success with Mobile Manager
Pro’s photo-taking and texting capabilities.
Adding vehicle condition photos to a digi-
tal multi-point inspection, repair order or
estimate has helped “gain the trust of the
customer,” he said.

In turn, customers who can visually see
the need for repairs or maintenance are
more likely to authorize work as evidenced
in the $60 increase in his shops’ average
repair order.

“It has really enhanced our communica-
tion with our customers,” Steigerwalt said.
“We’re able to communicate with our cus-
tomers in a different way.”

Steigerwalt, who
worked for two
decades fixing cars
before becoming a shop
owner, said the technology
is something he had “never
during his wrenching days.

heard of”

As such, he “wasn’t really sure what to
expect” from it.

His customers, who now receive vehicle
condition photos, along with repair orders
and inspections via text and email mes-
sage, have responded positively, in most
cases approving repairs in minutes instead
of hours.

“It gives them the ‘wow’ factor,”
walt said.

Steiger-

om: Peter
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£ This may be a “hasic” test, but trying to use it Find out more about Your position in life When did you last
still gives many of us headaches. the 2015 premier. affects marketing. check clients’ air filters?

You need to hire someone to do it for
you. And to do it with expertise.

By engaging customers through
these communication methods, Scripps
says you can expect customers to return
36 days sooner on average. Read more

targeted email, periodic postcards, com-
munication via a monthly newsletter
and scheduled online appointments
with their customers. Throw in social
media and you really have your custom-
ers hooked. But who has the time to do

iE: MotorAge.com |5 LIP
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all of this? Well, that's the point, isn't it.
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MOST WATCHED VIDED
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How email can
grow your business

SEARCH OUR ARCHIVES OF OVER
800 ONLINE VIDEOS

MotorAge.com/
emailworks
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Motor Age roundtable
As shops move forward, education
continues to be paramount, shows the
theme in Motor Age’s 2014 roundtable.

MotorAge.com/roundtable
Getting along with TPMS
Rendering TPMS inoperative, even by

accident, could put you and your shop at
risk. Here are how-to tips on the system.

MotorAge.com/getalong

Automechanika in pictures
Join Technical Editor Pete Meier as

he takes you on a pictorial tour of
Automechanika Frankfurt 2014.

MotorAge.com/pictorialtour

at motorage.com/emails. ZZ
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Scan the QR Code with
your smartphone’s camera,
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and enter the
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WWW.SCANLINE.COM

comments from
MotorAge's online communities

The best of what you're saying on Facebook.com/MotorAgeMagazine,
Twitter (@Motor_Age and @PeteMeier) and the AutoPro Network.

Earl Koisa via Facebook:

I have this happen every day,
and my local parts supplier's
all say the same thing, it the
way the parts “biz" is. | have
the same problem with the
discount card customers and
online shoppers. | have more
wanting me to install their
parts, so | set new labor rate
in my system just for them.

Aaron Rawlings via Facebook:
It make me a little mad, too,
when a customer that walks
into a parts store and gets
a better price then | do. It
boggles my mind that the
retail outlets would walk

the community—
join the discussion

all over their shops they
supply. | have found myself
ordering parts online from
a certain website, because
they can walk all over the
retail outlets. Their shipping
is fast, and when you take
your time, you make sure
you order the right part
from them. But their wrong
part return program is a
breeze to deal with, too.
Just my take on this.

kliberty via Disqus:

| had a 2003 Odyssey
that whined like that from
about brand new all the
way until | traded it in

with 186,000 miles on
the original transmission.
The bearing whine is just
a symptom of the heat
issues these struggled
with and doesnt exactly
indicate transmission
failue as long as you

still take care of the

unit and change the

fluid frequently. The fix
to the noise would be a
teardown and rebuild,
but the car shifted fine
otherwise and | liked the
little weeeeeeoo0000-
ouuuuu it made from
1st-2nd-3rd and so on.

MotorAge.com/Community

NOV.15 @ 4 PM. ET

Mastering Voltage Drop Testing
Presented by Motor Age Technical Editor
Peter Meier and G. Jerry Truglia of TST

FROM THE ARCHIVES

Ignition System Testing

Presented by Motor Age Technical Editor
Peter Meier and G. Jerry Truglia of TST, and
sponsored by Federal-Mogul.

FROM THE ARCHIVES
Understanding Hydraulics
Presented in partnership with ATSG.
FROM THE ARCHIVES

Using Scopes
Presented in partnership with ATSG.

SIN3IAT INIINO t710¢ i

What’s new in A/C service
As part of our Salute To The Military, we jour-
neyed to the home of Central Command, Mac-
Dill AFB, in Tampa, Fla., and discussed A/C
servicing best practices and a recap of the lat-
est news impacting the A/C service field.

Dusting off your 5-gas analyzer
Can you remember the last time you used a
5-gas analyzer for anything other than per-
forming a mandated tailpipe emissions test?
If it's been a while, you may want to blow the
dust off the machine and put it to daily use.

Profit Matters on air

Bryan Stasch and Chris “Chubby” Frederick of
ATl joined Motor Age’s Tschanen Brandyberry
to discuss how to present a more profession-
al front. It goes beyond having a clean shop,
though that is a start.

SWYJO0dd ONIWVIYLS

FEB. 5-7, 2015
Mobile Air Conditioning Society
(MACS) Training and Expo

Orlando

MARCH 5-8, 2015

VISION 2015

Kansas City, Mo.

APRIL 24-26

Automechanika Chicago

Chicago

JUNE 19-21, 2015

ASA-AZ Sunrise Automotive Train-

ing Expo and Convention
Chandler, Ariz.
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STEIN

ESERVICES SOLUTIONS MANAGER,
MOTOSHOP TECHNOLOGY TOOLS

STEVEN

WHERE YOU ARE IN THE LIFE OF YOUR BUSINESS
DIGTATES SOME PARTS OF YOUR MARKETING PLAN.

BY LARRY SILVEY | PUBLISHER OF CUSTOM CONTENT

n pursuit of state-of the art meth-

ods to enhance customer loyalty,

Motor Age talks to Steven Stein, a

10-year automotive aftermarket vet-

eran who is the eServices Solutions
Manager for MOTOSHOP Technology
Tools, a program that offers repair
shops an array of online management
solutions.

We talked to him about how to
attract customers and retain them
for the long term. You can watch
more from Stein, and learn about
MOTOSHOP's tools, in the rest of the
video interview online at MotorAge.
com/stevenstein.

IMA: How many shops are in the
position to connect with shops
online and what has made this
necessary?

S§S: It's definitely growing. I probably
would say from personal experience, I
see about 50 percent of shops begin-
ning to adopt shop management sys-
tems. With that being said, with social
media outlets like Facebook, Twitter,
being able to easily connect to our
customers has caused that to be nec-
essary — keeping your customer data
and trying to find ways to connect
with them, especially with mobile
devices out there as well. I see that
continuing to grow as a trend, espe-
cially as social media becomes even
more and more adaptable.

N
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IVIA: What is the most asked question
you get from your customers about how
they connect with their customers?
S§S: 1 would say when I'm talking to
shops in general, independent owners
specifically, we understand that there’s
a limited marketing budget. They're
trying to figure out, ‘How do I make the
most out of my marketing campaign?’
They begin to ask the questions about
the differences between search engine
optimization (SEO) and CRM and how
those two crossover. Ultimately, in
most CRM tools, getting reviews and
getting those onto the search engine
help with that optimization. But they
are definitely different. Search engine
optimization helps with the new acqui-
sition more than anything else. CRM
helps by maintaining the current cus-
tomer database and hoping they can
take that and spread the word and
gain new customers from the feedback
they're gaining from that standpoint.
(What is more important) depends on
the phase that business is in.

IMIA: What do you tell customers
who say they're doing just fine with
word-of-mouth advertising?

SS: Word of mouth is still a primary
(tool), especially in this industry. I grew
up in a shop and I know how important
it was and how word of mouth could
spread. The key thing about now is
social media outlets are becoming more

easily available to anyone. We've got
to get word of mouth online. It's not
like we're removing word of mouth,
we really need to understand that a
review or something like that is what
word of mouth is. To attract new cus-
tomers through word of mouth, that's
why it’s important to get your reviews
online. I usually use the example of this.
Younger people are getting into a car,
me telling someone, ‘Hey, you should
go try this restaurant or this business
or this whatever,’ it usually comes back
that they're going to verify me. ... It's
one of those things where word of
mouth is still important, but you want
to pull from multiple people at one time
to verify that.

IVIA: How does MotoREYV fit into a
market laden with technologies that
send reminders and alerts them to
potential problems?

SS: Telematics has defeinitely grown.
It's a great technology to be able to
remotely tell what's going on with a
vehicle. As of now in the aftermarket
industry, I haven't seen it begin to sync
in as far as customer retention or new
customer acquisition. ... At this point we
send out the estimates, very accurate
estimates of when customers are due for
service. Down the road, telematics will
allow us to do that with the customers.
... Ultimately the goal is to get them into
the shops that can take care of them. ZZ

Photo: Advance Auto Parts Professional



Keep Kias Genuine.
Keep your business growing.

Installing Genuine Kia Parts can help keep your customers satisfied
and your Kia service business growing. The only way to assure that
you are getting Genuine Kia Parts, backed by the Kia Warranty,

is to order them from your local authorized Kia dealer. .

Contact your local Kia dealer today for assistance

and delivery of the parts you need.

www.kiagenuineparts.com

CALIFORNIA

The Kia Depot
Santa Ana

(888) 859-6573

Fax (714) 560-4124
parts@kiacarparts.net
www.kiacarparts.net

KENTUCKY

The Kia Store on Preston
Louisville

(502) 962-3261

Fax (502) 962-3239
Largest Kia Parts Dealer
in KY

Next Day Delivery

MASSACHUSETTS

Wagner Kia of Shrewsbury
Shrewsbury

(888) 859-4827

Fax (508) 581-5789
wagnerkia.com
CollisionLink Dealer

Lev Kia
Framingham

(508) 879-5555
Fax (508) 626-1585
www.levkia.com

B

NORTH CAROLINA

Gerry Wood Kia
Salisbury

(704) 216-2688

Fax (704) 638-9095
www.gerrywood-kia.com

SOUTH CAROLINA

Best Kia

Easley

(864) 312-4049
Fax (864) 312-4061
Bestkia.com

WASHINGTON

Performance Kia

Everett

(425) 609-5622

Fax (425) 609-5661
parts@performanceKia.com

Genuine Parts

*Contact an Authorized Kia Dealer for details.
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TAKE CONTROL IN THIS SECTION
OF YOUR BUSINESS Kukui unveils its
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Management recent repair shop  Tech productivity

i marketing falls on everyone’s
Profit Matters platform upgrade shoulders, but you

Financial Figures  with new metrics. ~  can ease the load.
ShOp Profile /kuKuiupgrade /productivity

THE VALUE
IN PARTS

PARTNERSHIPS

SUPPLIERS TODAY
NOW REALIZE THE
IMPORTANGE OF
BACKING UP WHAT
THEY DELIVER TO
YOU IN THE BOX.

BY BRIAN CANNING |
CONTRIBUTOR

is a saying that price is what you pay, but value is
TH E RE what you get, and that is very true in the automo-

tive parts world these days. Many manufacturers are
aware that shops want more than just quality parts; they want to know
that the manufacturer will back the parts with training, warranties and
ownership should something go wrong.

Around 10 or 15 years ago, we saw a very dramatic increase in the
number of off-shore brake rotors and brake drums making their appear-
ance in the U.S. market and on the shelves at many of our parts stores.
Besides the fact that many of these imports were challenged by look
and feel (they really looked terrible, both the unit and the packaging)
even more significantly, they often didn’t fit. That shockingly low price

Photo: ThinkStock
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PURCHASE A PAD Il IN 04
AND GET A FREE SECOND YEAR OF SOFTWARE UPDATES! - a soos vaw

MSRP $2,995

Code Search: quickest response for code solutions, auto searches Google with DTC and related info
10.1 inch ultra-high resolution IPS touch screen | Weekly one click ultra fast WiFl updates
12,000 mAh lithium ion battery with up to 8 hours on a single charge | IP65 rated & certified
0BDI adaptor kit included | 15 graphs of live data

9010 GOLD ready! Remote diagnostics & telematics available with optional golo connector.

Both Offers good from October 1st through December 31st, 2014!

PURCHASE A SCANPAD 071 IN 04
AND RECIEVE A FREE 0BDI CONNECTOR KIT! - asas0vaue

BUY THIS. AND GET ALLTHIS FREE.

The 0BDI Connector kit includes; L T n 2
Nissan, Mitsubishi, Subaru, Toyota, Chrysler, K ‘ - ]
GM., Ford and Euro OBDI connectors and more! P -

ALL FOR ONLY $1,595

Open Android Architecture.|UItra Rugged Drop-Tested Design.| 1.1 Inch Screen.lWire[ess Bluetooth® 3.0.
Auto-ID "."ehicle.|Autn-ID All Available Sysiems.| Unparalleled Coverage & Capabilities.
golo Ready! Remote diagnostics & telematics with optional golo connector.

golo oo
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Knowing where to turn and who to turn to can make
or break my day. Staying on top matters, because

earning trust is at the core of everything | do. = \ -

ACDelco is a premier supplier of automotive replacement
and GM Oiriginal Equipment parts. With nearly 90,000
parts across 37 product lines, we have what it takes to
help make earning trust easy. Visit acdelco.com or find us
on Facebook at facebook.com/acdelco.

Cime @ 2 ACDelco.



“SALES SUPPORT FROM A PARTS MANUFACTURER

RUNS DOWNHILL, BUT UNLIKE SOME OF THOSE

OTHER THINGS THAT SLAM INTO YOU STANDING

AT THE BOTTOM OF THE PARTS DISTRIBUTION

HILL, QUALITY SALES SUPPORT FROM A PARTS

MANUFACTURER CAN ENHANCE YOUR EFFORTS TO
SERVICE YOUR CUSTOMER.”

BRIAN CANNING [CONTRIBUTOR]

was less impressive when the part
inside the box wouldn't or couldn’t
bolt up. This rough start put a lot of
us off, and because of these signifi-
cant issues and a general reluctance
to risk our name and our customer’s
good will, many of us just said no to
these cheap imitations and continued
to buy the more familiar, more expen-
sive alternatives.

In fairly short order, the products
began to look better and bolt up
with reasonable ease, but what got
many of us finally buying these much
cheaper alternatives was the will-
ingness of the warehouse
distributors, and thereby
the jobber stores, to
stand firmly behind
these products,
offering sales sup-
port, buying incen-
tives, training and
even labor claims
to give confidence
to the shops that
were so bold as to
actually install one of
these parts. Low price is
one thing, but a manufactur-
er, warehouse distributor or jobber
standing behind a product is some-
thing else entirely. When your repu-
tation as a shop is on the line, stand-
ing out there by yourself is a pretty
scary proposition. But standing out
there with an entire parts distribu-
tion chain standing with or behind
you gives you the confidence to move
forward. That confidence drives and
assures selling success.

There is no doubt that having a
quality part in the box is where it all
begins, but often what will set one
brand apart from another is what
comes with the purchase of the part.
No matter what manufacturers tell

See what fellow
shop owners had to say
about what’s in the box

when a panel discussion
addressed the topic.

MotorAge.com/

inthebox

you, nobody has yet developed the
perfect part, that will always do what
it is supposed to do for as long as it
is supposed to do it and often, it is
what comes with the part and who
is standing behind the part that mat-
ters the most. If I have a bulletproof
part that never wears out or fails but
whose manufacturer offers only a
partial line or limited coverage and an
inferior warranty, I might find myself
tempted to go with an alternative,
exchanging quality for sales sup-
port and better availability. Quality
not only is a question of engineer-
ing; support after the sale,
provided training, labor
policy and availabil-
ity can all come into
play. Some manu-
facturers pack a lot
more into that box
than just the part,
and in today’s mar-
ket, with today’s
vehicles, that mat-
ters a lot.
If the part in the box
was all that mattered, I am
guessing that Amazon prob-
ably would be the largest automotive
parts distributor in the country. But of
course all that goes (or could go) with
the part is what separates one manu-
facturer from another and should be a
big part in determining who you buy
your parts from.

Many years ago, I worked for a very
large remanufacturer of starters and
alternators. In the market surround-
ing Baltimore and Washington, D.C.,
these guys were by far the most
expensive line of starters and alterna-
tors out there. But at the same time,
they offered a product of recognized
quality, they offered consignments
and they offered product availability

':I\" SEARCHAUTOPARTS.COM 19

AclDelco.

THE PART THAT
BUILT ME

With dreams of taking over
the family business,
see how Mitch is building
his future in episode one of
The Part That Built Me
video series.

Watch now at
youtube.com/acdelco
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FUEL YOUR
FUTURE

Become a certified
technician in only 2 years with
GM ASEP training

Online classes allow you to
complete courses at your own
pace and on your own schedule

Check out
acdelcotechconnect.com

©2014 General Motors. All rights reserved.
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far beyond what any other distribu-
tor could touch. Along with this,
they provided ongoing training and
support after the sale that made it a
very easy decision for a great many
shops to make. Branch managers
were given a great deal of latitude
and flexibility in handling warranty
claims, and if we needed to pay labor,
we paid labor. If we needed to pay
towing for an out of town failure, we
paid towing.

Along with all of this, this compa-
ny scrupulously trained their people
and made sure anyone coming into
contact with customers knew the
product and knew all the resources
that were available in supporting
the sale. The part inside the box was
without a doubt a quality part, but
what sold that part was everything
that went out the door with it. When
you bought one of these starters or
alternators, you also bought the qual-
ity people and the company behind it.

Like other things in life, sales sup-
port from a parts manufacturer runs
downbhill, but unlike some of those

other things that slam into you stand-
ing at the bottom of the parts distri-
bution hill, quality sales support from
a parts manufacturer can enhance
your efforts to service your customer.
The manufacturer, through the ware-
house distributor and jobber, wins
when you buy their parts.

Your first step towards a win as
a shop owner or service manager
comes when you can get a quality
part, at a competitive price, delivered
in a reasonable amount of time, with
the opportunity to service that cus-
tomer again in the future.

What solidifies and assures your
win is the value that comes with
your purchase. If that manufacturer is
providing training, technical support,
has great coverage, a generous war-
ranty or labor considerations, sales
support or an advertising allowance,
you would seem to have a partner in
your shop’s success. If that manufac-
turer provides you with a quality part
in a pretty box but not much else, you
are most likely on your own.

The normal supply chain in the

automotive parts world has the man-
ufacturer at the top and you, as an
installer, at the bottom with ware-
house distributors and jobbers in
between. There has to be a win in it
for everyone. If you are having trou-
ble seeing or feeling the win, maybe
you are dealing with the wrong
manufacturer or wrong distributor or
wrong jobber.

What separates quality auto parts
manufacturers is not the part in the
box: it’s what comes with the part
that makes the biggest difference. IZ
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CANNING
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Brian Canning is 30-year veteran of the automotive repair
industry. He has been a leadership coach, Goodyear
service manager, retail sales manager for a distributor,
run a large fleet operation and headed a large multi-
state sales territory for an independent manufacturer
of automotive parts.
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SHOW ME THE MONEY

BY CHRIS “CHUBBY” FREDERICK | CONTRIBUTOR

sure there have been times

in your life when you had

to pay taxes on profits
that you didn't think you had earned.
And if you did earn it, where had the
cash gone? I was listening to one of
our coaches, Brian Hunnicutt, explain
to a shop owner where the money
might have gone. This shop owner was
not feeling the money in their wallet.
According to their profit or loss state-
ment, they were doing great. So where
is the money?

This is not as uncommon as we think.
Most of my clients were technicians, not
accountants, before they opened the
doors. So it is not a big stretch to think of
a shop owner sitting at their desk, see-
ing that our financials show one thing
and the checkbook shows another.

We have to know what we started with
and where we are now. If you have
increased your inventory by $50,000,
then it won't be in your checkbook. How
many parts have you not sent back that
have become inventory by default? How
many credits have you not tracked from
the vendors? Do you have a way to man-
age your parts to make sure they don't
become inventory, or worse, grow legs
and walk off? Are you keeping a roll-
ing inventory going, where you check
a couple of different line items a week
and do it in front of the crew? Do it loud
and make a big deal out of it when the
count is right or wrong. How many parts
are being put on vehicles that don't find
their way to the invoice?

Another take on this is parts that the
employees, friends and family get their
hands on without reimbursing you for
them. An air filter or an oil filter, five
quarts of oil, a hose clamp, the anti-
freeze to go with it. All the little items
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that you have such a hard time charging
the customer for that are listed under
shop supplies — those are the same
items that the people around you take
from you without even thinking about it.

What about account receivables?
Once again, what did we start with
and where is it now? Have we written
anything off or has the number just got-
ten bigger? Are we carrying any of our
good customers? You know the ones
that have always been good for it.

I had one of my people actually tell
me that after a year and a half and
more than five different repair tickets,
the customer when asked to pay said,
“I don’'t have any money.” To which
my guy responded by asking why
she had him keep fixing the car. She
answered that since he kept fixing it for
no money, it must have been OK to not
pay. Back on track, what did you start
with and is it bigger or smaller?

Margins always seem to sneak up on
us as well. The normal client starts out
with a 25 to 30 percent parts margin
and not getting very much if anything
on shop supplies. Then we get them up
to 50 to 55 percent, and the relief to the
checkbook and comfort zone is great.
Time passes and they take their eye off
the ball. Then they themselves or the
service writer starts getting retrained
by the customers to discount or just not
charge as much, and we are right back
into not as much money.

Think about the 80/20 rule and the
eight out of 10 customers in a normal
shop that do not buy; most of them say
their reason for not buying is that they
do not have the money. That is the No.
1 objection that my people hear on the
front counter, because it is designed to
get you to back off of them and not hold
the line on the sale. It also trains your
writer to not ask for as much or as hard,
cutting the margins along the way.

Photos: Thinkstock
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“WHAT IS THE BEST WAY TO MAKE REAL MONEY IN A SHOP? THE OWNER HAS TO STOP
TURNING WRENCHES, SELLING SERVICE AND WORK ON THE BUSINESS, NOT INIT.”

CHRIS “CHUBBY” FREDERICK [ATI CEO]

Back debt seems to be the biggest
one we deal with. I have had a client
who paid off more than $220,000 in back
taxes, debt and fines, and could not find
the money he owed the back taxes on. It
seems that money that does not drop in
the checkbook is not money at all some-
times. Money that is in a shoe box, bur-
ied in the back yard or sitting at the col-
lege with the kids is not money either.

The new car or the new equipment
is not money as well. In one instance,
the new plane that went with the new
boat was not money. But when I had a
shop owner park the new Diesel Pusher
Motor Home at the shop and complain
about business, the motor home was
not money at that point. Your customers
think they paid for all that stuff, and they
are right, so don't flash it around them.

If you are not feeling the money,
please look into your profit or loss state-

ment and see if the fixed expense has
gone up. Also take a good look at the
money your people are now making
versus what they were making. Look at
your inventory on all its different levels.
Look at your account receivables, and
see if you are not footing the bill for your
customers. But most of all, look at your
back debt and see if it has shrunk at all.
Then for good measure, look at your life-
style and your kids’ lifestyle and see if
maybe the money is there.

When all is said and done, and you
want the money, remember it comes in
all shapes and sizes. You should make
sure you have an emergency fund set
up as well, and that it is big enough to
choke a horse. Then never touch it.
We have a very useful checklist that
could help show you where the money

is, or in the worst case, give you ideas
on how to create more cash. For a lim-
ited time, you can receive your own
copy by going to www.ationlinetrain-
ing.com/2014-11. ZZ

#ﬁ CHRIS “CHUBBY”

NS/ FREDERICK

CONTRIBUTOR

Chris “Chubby” Frederick is the CEQ and founder of the
Automotive Training Institute. ATI's 108 associates train
and coach more than 1,250 shop owners every week
across North America to drive profits and dreams home
to their families. Our associates love helping shop own-
ers who are having the same struggle as many of them
have had, and who are looking for the same answers
—and in some cases looking for a lifeline. This month’s
article was written with the help of ATl Senior Coach
Brian Hunnicutt.
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BY BOB GREENWOOD | CONTRIBUTOR

ravelling all over North America, I

have the privilege of talking with

hundreds of service shop owners
each year. I must admit though, I usu-
ally see the better shop owners as the
other owners out there who seem to be
preoccupied with hunting and fishing,
not the ones who are too busy to deal
with staff problems or who don't care
about learning how to run a business.
Those others say, “That’s bookkeeper
stuff; I'm a mechanic, that is why I hire
a bookkeeper.”

It is this last point that I would like to
bring to your attention.

I have talked with a number of shop
owners and a number of part suppliers
about this issue, asking the question,
“Why do many shop owners today not
want to learn about the business end of
their shop?” There has been a common
point of view coming to the surface.

It appears the technicians who own
these shops, first and foremost, are
pretty decent technicians. He appears
to be morally in check in that he really
wants to do the job right and try to
serve the customer well. He had this
desire to be self-employed from a pride/
self-esteem point of view, coupled with
seemingly having the perception of
available perks and flexibility of own-
ing his own business. He feels that if
he is a good technician, word will get
out, the business will look after itself
and he will enjoy a good living doing
what he likes to do the most — work-
ing on vehicles in the back of the shop,
diagnosing and fixing them.

Many of these shop owners will make
the comment, “I don’t need manage-
ment training, because I have a book-
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keeper that looks after that stuff. I fix
cars — that is what I do.” The shop
owners I talk to over the course of a year
point out the very reality of this mind-set
has created the following problems:

1. All bills of the shop are not paid in
full each month.

2. Accounts receivable are too high
and are out of control.

3. This shop has too high of debt load
for its size, a poor banking relationship
and sees his accountant once a year,
because “he has to.”

4. This shop runs its business first on
being price competitive, second on spe-
cials and always on cheap oil changes
to create traffic through the bays in
order to find work.

5. This shop always will sell to
anyone who comes through the door
because they actually believe if sales
are up, they will be more profitable.

SHOP MANAGEMENT | BEST PRAC

S0 YOU OWN A
SHOP, NOW WHAT?

6. This owner feels uneasy when the
shop is not busy.

7. In the northern states, this shop
owner looks forward to a cold winter
and hot summers, which are the main
ways he judges if he is going to have a
chance at making some money.

8. This shop owner has a staff mak-
ing more money on the weekly pay
check than he does.

9. The relationship with the shop’s
jobber is one of non-business commu-
nication and only one of “give me your
best price.” There is absolutely no trust
between the two parties.

10. This owner complains frequently
about his staff as he thinks good staff
costs the business money.

11. This owner loves to pocket cash
jobs on Saturdays in order to have some
spending money and get by, thinking he
has a way of beating the government.

Photo: ThinkStock
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12. This shop is not clean, not
organized, not progressive, is under
equipped, under stocked and the
owner seemingly blames anyone but
himself for any problems the shop has.

These are all serious problems, but
the fact remains that they have noth-
ing to do with diagnosing and fixing
vehicles. They are all caused by the
owner not really understanding how
this business should be run today.
Keep in mind that back in the 1980s,
this sector of the industry made money
despite ourselves, and if Dad made his
money back then and is insisting that
the business be run the same way,
then in the end, the new owner will
just end up buying himself a job, or
potentially go under, and create tre-
mendous financial hardship to the
family. This isn't worth it, and it would
be better to sell the business, get rid
of the stress and go work for someone
else where he will be in a situation of
making a fine living without the finan-
cial risk associated with this business
today.

The final point that creates this over-
all problem seems to be personal ego in
the sense that the owner feels he was
not that good at math in school, and
might not understand the real business
end of things that would lead him to be
put into an embarrassing situation in
front of his peers in that business man-
agement class. Any professional busi-
ness management instructor who did
that would be out of business real fast.

There will be a number of shop own-
ers who read this and say the writer
doesn't know what he is talking about,
but please remember one thing: Your
peers that mentioned this stuff to me,
I'm just reporting to you.

. BOB
GREENWOOD

< CONTRIBUTOR

Bob Greenwood, AAM, is president and CEQ of Automo-
tive Aftermarket E-Learning Centre Ltd. (AAEC), a
company focused on providing business management
resources and development for the independent sector
of the automotive aftermarket industry utilizing the
Internet environment. Bob has more than 36 years of
business management experience within the indepen-
dent aftermarket industry, consulting independent
retail shops on all facets of their business operations.
Bobis one of 150 worldwide AMI approved instructors.

Z=7 E-mail Boh at greenwood@aaec.ca

Weak independent shops are affect-
ing the very livelihood of independent
shops around them. It is time that all
independents talked with each other
and figured out that maybe learning
“how” to run this business would be
time well spent in order to create a
better personal lifestyle, less stress
and a better overall operating shop for
this entire sector.

As we close another year, perhaps
it would be prudent to make the effort

and take a chance at this “business
management stuff.” There are many
courses available within our indus-
try. Check with your jobber and your
industry associations, as they can find
out what courses and where they are
available. Consider that “excuses are
the nails that build the house of fail-
ure,” and perhaps it might be worth
it to make a resolution this New Year
to be a good listener for once, as your
ears will never get you into trouble. ZZ
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A snapshot of one of the industry’s leading shops
RAMSEY’S RODS & RESTORATION / FORT WORTH

Old Fashioned

in a New Way

Ramsey’s Rods and
Breathing new life with new methods keeps these Restoration
. Shop name
Older Vehlcles On the road. ................. ; .............
Stephen & Denise Ramsey
............ Owners
BY ROBERT BRAVENDER | CONTRIBUTOR Fort Worth, Texas
n the history of Top Shop submissions, rarely, if ever, willyou | ... . ... . Location
find a restoration/custom shop in the running. This didn’t stop 1 _
Stephen and Denise Ramsey from putting Ramsey’s Rods | ....... Number offocations .
and Restoration into the hat, since they have a unique niche 34

market backed up by a strong operational philosophy.

“I didn't start this to make a profit,” fixed? No one wants to do the basic re-

comments Stephen. An avid car collec-
tor in the Dallas/Fort Worth area, he
tried in vain to find any shop that would
work on his cars in a timely and efficient
manner, so he opened his own. But word
quickly spread through the local collec-
tor car community, and soon he had a
solid client base. It was this point that
Ramsey had an epiphany.

Due to the sheer size of the Dallas/
Fort Worth market and a temperate cli-
mate that allows nearly year-round cruis-
ing, quite a few collector and antique
cars are driven on a regular basis. And
all those vehicles need maintenance
and repairs, particularly from someone
who's knowledgeable and caring about
these older rides. Ramsey had discov-
ered an untapped market.

“Who repairs the rear end on a Ch-
evelle anymore?” asks Adrian Britton,
Ramsey'’s lead technician. “Who wants
todo atune up ona’'68 Challenger? How
does someone get their '36 flathead Ford
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pairs on these antique and classic cars
anymore. We don't just take a car apart
and rebuild it. We've got the guy who
shows up in his '65 Skyliner when his
power seat doesn’'t work.”

“I realized that people are not op-
posed to paying good money — as long
as the work is performed,” Ramsey ob-
serves. “Charging a set fee to make a
profit was not the goal, it was the end
result. I'm now profit-driven, but I'm also
geared to take care of the customer and
the car. We have a unique concept in
restoration, and we took it to the next
level by giving the customer the benefit
of the doubt on all issues; and by mak-
ing the car the primary focus, paying for
labor that was addressed directly to the
vehicle, not necessarily to outside
expenses.”

Because there’s no estimation pro-
gram configured for older cars and old
rate books would be wildly out of date,
projects fees are handled strictly on an

9,200 square feet

Shop size

Billed as needed
for custom repair work

Average weekly repair ticket

ASE, I-CAR

Affiliations

Photos: Ramsey’s Rods and Restoration




PARTS 47 PLUS |

STMDAED SONROEY DEN'S ) €2 W (T3 .l %

Parts Plus and the Clay Millican NHRA Top Fuel team
want to say a special thank you to our 2014 sponsors:

EXIDE Bendix smancase
SMONROES i

8. 4] CRC S ¢
&
PREMIUMW k\ﬂ:ﬂ: Where You Turn SACHS BC Glgn@mal

PArTs 47 PLUS

Molorsports

www.partsplusmotorsports.com



OPERATIONS N SHOP PROFILE

hourly rate. “We do not estimate, there
are no estimates given,” Ramsey affirms.
“The level of trust that's between a res-
toration shop and the consumer base is
the most important thing. We have a
unique policy on parts: customers can
put a credit card on file, and we charge
the parts directly to their card, which
eliminates markup on the parts.”

“Every Thursday evening or
Friday morning we send out
emails with photographic
progression of what’s
happening with every
customer’s vehicle. The
advent of technology like
the digital camera has been
great,” — Adrian Britton

“Our techs understand these auto-
mobiles; they grew up fixing them,”
Britton states. “My very first tune-up
was a 421 Pontiac Bonneville. We're real
conscious of what we're doing. These
cars are now so well kept and main-
tained, you find yourself worrying about
the clothes you're wearing as you lean
against the paint. It goes way beyond
what's normally done with just putting

p— "

The sales office at Ramsey’s Rods and
Restoration.

One view of the shop’s show room floor.
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down a paper floor mat or seat cover.”

Britton has two technicians for these
projects, one dedicated almost exclu-
sively to repairs, the other assisting off
and on as needed. Besides basic main-
tenance, they also perform upgrades
and installs like Freon conversion, drum
to disc brakes, modern overdrive trans-
missions and factory crate motors. Other
techs handle body work for full restora-
tions, and have their own section of the
shop with a paint booth.

“I would say that 30 to 40 percent
of what we do is antiques,” Britton es-
timates. “The rest probably fall into the
muscle car category or are turned into
pro-touring cars (usually muscle cars
with improved handling). Every Thurs-
day evening or Friday morning we send
out emails with photographic progres-
sion of what's happening with every
customer’s vehicle. The advent of tech-
nology like the digital camera has been
great. Our digital card gets filled up be-
cause we take pictures in the extra large
format, 4 to 6 megabytes, so we can
blow them up a lot without pixel
distortion.”

This technology also aids in locat-
ing parts when part numbers are no
longer available. “I take digital photos
of something that is broken or bent,”
Britton explains, “or I go to someone I
know has the same vehicle, and I use
Adobe to insert arrows pointing to what
Ineed. The Buick museum in Michigan
has even contacted us because we have
1400 photographs detailing the disman-
tling of an original 1953 Skylark.”

Surprisingly parts availability isn't
much of an issue these days; there are
many aftermarket manufacturers that
cater to classic cars — sometimes even
using OEM tooling — most parts can
be obtained new. What can't be bought
new or used may have to be reproduced,
and to that end Ramsey’s has a network
of machine shops.

“We have a specific belief we give
our customers: nothing in this building
waits to be worked on,” Britton points
out. “If it's not to be worked on for two
weeks, it will sit at you house for that
time. We don't stack cars up; your mon-
ey doesn't pay for a car that just sits in
the building. We have paperwork which
outlines the scope of the work. If the
customer wants to change that scope,
they sign an amended contract. You
need to have accountability and people

Lead technician Adrian Britton works on
a vehicle.

Because of the nature of the work, the
breakroom and waiting area are shared.

need to understand that you respect
who they are, and more importantly
you'll respect the job that you're doing
and stand up for it.”

This stringent system is the purview
of Stephen’s wife, Denise. “Our book-
keeping is very extraneous because we
don't use any type of software system,”
she explains. “It's hands-on, lots of pa-
perwork, but the customer can look at
their folder — sometimes an entire bin
once we get done with a car. But we have
every receipt, every time card, everything
is documented. Our biggest thing is to
make sure that we're being cost effective
with the timeliness of the shop, with the
money they're paying us, and that they're
getting quality workmanship; we don't
undercut anything to lose the integrity
of the build or the vehicle.”

The Ramsey’'s new take on old fash-
ioned repair might just take them to
the top. I
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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.
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Can you feel the heat?

THINGS ARE HEATING UP IN THE TRANSMISSION AS TECHNOLOGY CONTINUES TO ROLL ALONG.
BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

have lived life for any
reasonable length of
time, you have come

to learn that technology in general
waits for no one. It seems that as soon
as you buy a new electronic device, the
next day there is a new and improved
version being marketed.

It is the same with today’s vehicles.
They have become a self-contained
mobile network offering up a wide
variety of services such as personal
comfort, hands free communications,
safety via airbags, ABS and traction
control, custom tailored shift feel and
scheduling and the list goes on. We've
gone from having two-speed automatic
transmissions controlled mechanically
and hydraulically to nine- and 10-speed

WAYNE COLONNA :
is President of the Automatic Transmission :
Service Group (ATSG) in Cutler Bay, Fla.,
and a frequent speaker/instructor for
transmission training around the globe.
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transmissions being completely com-
puter controlled. Once you buy a new
car with 10 speeds, the next year it will
have 12! It's crazy and at times it seems
as if it is getting out of hand. But it has
become the norm in the days we live.
When it comes to automotive repair,
and in particular automatic transmis-
sion repair, being on the diagnosing and
repairing end of this increased technol-
ogy is an incredible challenge. When
some unexplainable malfunction occurs
with the way the computer controls
the transmission, it can become a real
nightmare on several levels. You feel the
heat from the customer who wants their
vehicle and all the while you are not get-
ting paid for the many diagnostic hours
you have put into to resolving the prob-
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www.MotorAge.com/ptpflash

lem. When it is discovered that a hidden
corroded connector was the cause of the
malfunction, then what do you charge?
Another way this type of heat can be
felt is with a sensor malfunction that
for one reason or another does not set
a code yet alters system operations.
One such device is the Transmission
Fluid Temperature (TFT) Sensor. Back
in the day when transmissions were
not computer controlled, this sensor
did not exist for obvious reasons. But
when they did make their first appear-
ance, the use of this information was
quite limited. Actually, if I remember
correctly, they began as a switch and
quickly upgraded to a sensor.
Generally speaking, the computer
would use this information primar-
ily for converter clutch control. Once a
predetermined temperature level was
reached, the computer would apply the
converter clutch. As each manufacturer
began to use these sensors, they each
had similar reasons but they also intro-
duced their own unique programming.
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For example, soon after TFT con-
trolled converter clutch apply hit the
streets, they began to have a limited
effect with shift scheduling. Some
would prohibit high gear when cold
while some would also delay the up-
shifts. One reason for a delayed up-shift
when cold was to heat up the catalytic
converter a little quicker. As technol-
ogy advanced to the place where pres-
sure inside the transmission became
electronically controlled, temperature
information influenced the control for
this as well.

Fast forwarding to today’s clutch-
to-clutch six-, eight- or 10-speed skip
shifting transmissions, the TFT sensor
now has a broad range of influence
and affects. Manufacturers use it for
a variety of reasons utilizing different
methods, strategies and self-system
checks. They compare Engine Coolant
Temperature Sensor readings with the
TFT sensor; they compare it to calcu-
lated “in gear” engine run time; they
may utilize two TFT sensors, one as
a main input while another is redun-
dant. Or one monitors sump tempera-
ture while the other monitors converter

N
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temperature. As a side note, in some
applications Ford has deviated from the
TFT sensor being the primary input for
converter clutch control and is using
a cylinder head temperature sensor
instead. This is just another example
of a different strategy and control by a
manufacturer.

Besides shift feel, shift scheduling
and converter clutch control, the TFT
sensor plays a role in a variety of fail-
safe controls which too is manufacturer
dependant. Transmission temperature
is critical, not only for the life of the fluid
itself but it ultimately increases the life
expectancy of the transmission. Heat is
not a good thing for the engine or the
transmission, and so great measures
are taken to control both. If the engine
is overheating, the converter clutch
may not apply to prevent the engine
from being under load. Likewise, if the
transmission is overheating, the con-
verter clutch may stay applied longer
in an attempt to cool it down. Again,
each manufacturer has its individual
programming strategies offering up
different methods in accomplishing
similar temperature control.

SHOP MANAGEMENT | BEST PRACTICES

One transmission that comes to mind
which utilizes transmission fluid tem-
perature for a variety of different rea-
sons is the 45/545/68RFE RWD trans-
mission in Dodge, Chrysler and Jeep
vehicles. In fact the strategy used in
these transmissions date as far back
as 1989 when they came out with the
41TE (A604) transmission. This trans-
mission didn't have a TFT sensor origi-
nally, so it utilized calculated in gear
run time since start, ambient tempera-
ture and ECT to determine TFT. They
would then place the transmission shift
logic into one of the following catego-
ries: Extreme Cold, Super cold, Cold,
Warm and Hot. Shift logic then varied
to match the condition of the weather
and the temperature of the fluid. Much
of this same strategy is in the previ-
ously mentioned rear wheel drive
transmissions.

They do use a temperature sensor,
which is inside the transmission range
sensor. They added another shift logic
category to the five just mentioned
called Overheat. What is quite helpful
is that Chrysler offers the description
of what to expect with each of the five
temperature related shift logic. Extreme
cold means anything below -27° C (16°
F). The transmission will have reverse,
1st and 3rd gear only in Drive, 2nd
only in manual 2 or L. and no converter




clutch. To the extreme, “Overheat”
which means TF temperatures above
115°C (240°F) or Engine Coolant above
118°C (244°F), the computer will delay
the 2-3 and 3-4 up-shifts. Full converter
clutch apply will only be available in
3rd gear from 30 to 48 mph with partial
apply capabilities only above 35 mph.
Because this is a clutch-to-clutch
shifting transmission, adaptations are
a part of the computer strategy which
can be observed in data parameters
called CVI, Clutch Volume Index. After
repairs, there is a scan tool option called
Quick Learn that allows the computer
to quickly determine the approximate
volume of fluid it takes to apply a clutch.
The vehicle then needs to be driven for
it to fine tune quality learned shifts. For

a particular objectionable shift, there
are specific learning procedures that
must be performed according to specif-
ic temperatures. For example, the pro-
cedure to learn a smooth P/N to Drive
shift must be performed with tempera-
tures between 27 to 43°C (80 to 110°F).
Yet to perform a learn procedure for a
smooth up shifts temperatures need to
be above 27°C (110°F).

There is no doubt that the TFT sig-
nal has become an intricate part of the
operation of transmissions today on so
many levels. As important as this sen-
sor is, it is so often times overlooked
when they malfunction and do not set a
code. The variety of problems they can
produce can drive you crazy. Improper
clutch adaptations, line pressure con-
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trol and shift scheduling are all up
for grabs. Delayed engagements, late
shifts, flared shifts, hard shifts, and a
loss of high gear and/or TCC operation
crop up and can be intermittent to boot.

It does help when there is a code or
a message display that clues you in.
Some Range Rovers have an over-temp
strategy that initiates when it sees ATF
temperature exceed a preprogrammed
threshold. Once initiated, the driver
will notice late shifting and perhaps a
sudden neutralizing during highway
driving along with a Transmission
Overheat message appearing in the
instrument cluster. The overheat prob-
lem in this case is typically caused by
a failed radiator where the lower eight
tubes supplying coolant to the trans-
mission cooler gets restricted prevent-
ing heat dissipation. The over-heat
temp strategy designed to cool the
transmission is done by significantly
increasing the speed of the shifting
points in order to keep engine rpm and
cooling to an optimum.

BMW 3 and 5 series have a thermal
bypass valve above the heat exchanger
(Figures 1-3). When this fails causing
ATF temperature to increase, a strat-
egy kicks in that extends the shift pat-
terns as well as prohibiting a shift into
high gear (bth). This may or may not
set a code.

Late model Hyundais such as a
Sonata with low mileage starts having
harsh engagements into gear described
by the driver as a clunk followed by a
sudden surge in forward or reverse.
Intermittent harsh shifts, some worse
than others may accompany the com-
plaint and may or may not set any TFT
codes yet the sensor is bad.

There are two temperature sen-
sors used on AS68RC transmissions
in Dodge incomplete chassis vehicles
behind 6.7L diesels. Depending on
which sensor fails, the transmission
might experience an early full apply
of the converter clutch. This complaint
may also be accompanied with no PTO
operation. Or, the complaint is a loss of
5th, 6th and TCC apply.

TFT Sensor A is located in the valve
body sump area as seen in Figure 4,
while TFT Sensor B is located in the
To Cooler fitting on the transmission
(Figure 5). TFT Sensor B monitors con-
verter out temperature which is typical-
ly hotter than the sump which TFT sen-

sor A monitors. If an overheat signal is
sent to the TCM, the computer strategy
is to fully apply the converter clutch at
slightly above the 1,200 rpm range. PTO
is also disabled. Likewise, if the sensors
provide a cold reading to the TCM, the
computer strategy is to prohibit bth, 6th
and TCC apply function.

When one or both of these sensors
malfunction a diagnostic trouble code
is suppose to be stored. The problem
is that there have been reports of these
sensors failing and causing the effects,
yet the TCM does not set the codes mak-
ing the cause of the malfunction elusive.

One way to inspect a possible TFT
sensor issue is to compare scan data
temperature readings and/or gauge
readings (Figure 6) with an actual read-
ing using an Infrared Thermometer Gun
on the transmission pan and cooler out
line. If the high temperature reading
appears to be valid then there is a trans-
mission malfunction. Overheat issues
can be caused by a defective torque
converter, a defective pump (turned
stator shaft), or a problem in the cool-
ing system, such as a malfunctioning
thermal bypass valve (Figure 7), heat
exchanger (Figure 8) or radiator.

If the reading taken by the thermal
gun is normal yet the scan tool reports a
much higher temperature, an electrical
malfunction has occurred either with the
sensor itself, the wiring or the computer.
At this point the TFT sensor wire can
be checked with a volt meter (Figures 9)
to compare the voltage value with the
actual temperature reading.

Typical voltage range is as high
(cold) as 4.94 volts to as low (hot) as
.078 before the computer should set a
code. If the voltage matches the tem-
perature reported there is a defective
sensor or wiring. If it matches the ther-
mal gun conflicting with scan tool or
gauge data, there is a computer issue.
In situations like this, there may be a
day when working on a vehicle that
you might discover a resistor placed
into the TFT sensor circuit. This is a
practice done to fool the computer into
thinking temperatures are lower than
they really are.

As a closing tip, for those that have
heavy duty trucks and work them
hard, for additional cooling to help
keep transmission fluid temperatures
down, take a look at custom pans, such
as those from PML. ZZ
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FRANSMISSION?

TRANSMISSION COMPLAINTS AREN'T ALWAYS CURED BY A TRANSMISSION REPAIR.
BY ALBIN MOORE | CONTRIBUTING EDITOR

always get a kick watching the

workers at a fast food burger joint

put their food together. I don't think

the words “cooking or preparing”

are terms that should be used with
this process. I refer to it as “food by
the numbers,” where the people work-
ing can take a few different pieces of
food, put them together in a certain
order which will come up with some-
thing that looks and tastes like a sand-
wich, or something we have been led
to believe is a sandwich.

At times, I feel like the automo-
tive technician of today is expected to
work and perform in this same manner.
Diagnostics by the numbers will work at
times, but when the diagnostics by the
numbers doesn't work, it is a must that
alogical diagnostic process be followed.

How often does a car come to your
bay with an automatic transmission
shifting complaint that is not a trans-
mission problem at all? Thinking back
over the years, the analysis for auto-

N
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matic transmission shifting problems
has changed a lot since the advent
of the computer controlled automatic
transmission. Terms like powertrain
control module, transmission control
module or engine control module come
to mind when I start to analyze an auto-
matic transmission problem.

Whether the vehicle is using a
powertrain control module to control
both the engine and transmission or
an engine control module that is net-
worked with a transmission control
module, the outcome is about the same
— a computer system capable of oper-
ating the engine and automatic trans-
mission in harmony with each other. In
today's world of powerful fuel efficient
vehicles, this can be quite a difficult
task to have the best of all worlds all
rolled up in one tidy bundle.

Without an engine operating as it was
designed to operate, the transmission
will not operate and shift smoothly at
the correct time and give the powertrain

that seamless transition of power from
start through cruise speed. Just recently
I'was called to a shop to analyze an auto-
matic shifting problem on a diesel pow-
ered vehicle. I was told the transmission
wouldn't shift out of second gear. There
were even some diesel fuel injection
pump codes stored, along with some
codes stored in the automatic transmis-
sion module. This one ended up being a
fuel delivery problem. All the while, the
shop was working on the transmission
in an attempt to fix the shifting prob-
lem. So, how does a technician go about
telling the difference between a trans-
mission shifting problem, or an engine
power supply problem?

Many times these kinds of trans-
mission problems can be analyzed by
using a scan tool and checking for any
information that has been stored in the
modules. At the start of any diagnostic
process, the technician should be on an
information gathering quest. I always
like to start with the engine module to

Photos: Albin Moore
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see if there are any diagnostic trouble
codes stored. If there are, I will make
a note of them and move on. The next
stop will be to take a peek into the
transmission control module. If there
is any information stored here, take
some notes and start putting a plan
together. Problem analysis always
starts with gathering information from
many sources, then that information is
put together in a logical progression
and a diagnostic direction is started.

Get a Problem to Come to You

The starting point of the problem analy-
sis is to determine whether the trans-
mission shifting problem lies with the
engine or the transmission. Many years
ago, I was told, “the art of problem
analysis is to get the problem to come
to you.” To accomplish this task, I will
start by using a scan tool and watch-
ing engine data. This data will include
watching the loop status, engine cool-
ant temperature, Long Term Fuel Trim
(LTFT) and Short Term Fuel Trim
(STFT), and oxygen sensor activity from
both the front and rear oxygen sensors.

SHOP MANAGEMENT | BEST PRACTICES
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With a new ECT sensor installed and the CKP properly adjusted, the

engine is running in closed loop.

The vehicle will be test driven on a
route where the vehicle can be acceler-
ated from a slow speed to 60 mph at full
throttle, then driven at a steady cruise
for about a quarter mile. By driving the

vehicle in these conditions, the techni-
cian can get a feel for and capture data
for engine operation in most any driv-
ing condition. The technician can also
get a feel for the transmission shift-
ing points and get a good seat of the
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pants feel for the powertrain operation
and with the captured engine data a
determination can be made for the next
step in the analysis procedure. Keep in
mind, if the engine does not operate
properly, the automatic transmission
will not perform properly, so the engine
operation is always the starting point.

To help explain this analysis pro-
cess a little easier, there is a 1999
Chevrolet K1500 Suburban sitting out
in the parking lot. The vehicle is pow-
ered with the trusty 5.7 Vin R small
block engine, has the power running
through a 4L60 automatic transmis-
sion and is showing 188,000 miles on
the odometer. The transmission was
rebuilt about 12,000 miles ago. The
vehicle owner had taken the vehicle
back to the transmission shop to have
a transmission shifting complaint
analyzed. The transmission shop did
all they could do and determined the
transmission did not shift properly into
fourth gear and the torque converter
clutch would not lock.

I went out to the vehicle with the
ignition keys, a scan tool and a note
pad. The scan tool was used to access
any diagnostic trouble codes stored,
and the only code I found stored was

N

K

40 NOVEMBER 2014 MotorAge.Com




HOW TO APPLY WIRING SCHEMATICS TO THE TRANSMISSION

a DTC P1345 (CMP/CKP correlation).
With the engine running, I noticed the
idle was not smooth and the distribu-
tor offset data showed a value of -25
degrees. Engine data was captured for
about seven minutes with the engine
operated at several different engine
speeds. The scan tool data shows the
engine did not go into closed loop.

Looking at the engine coolant tem-
perature data found one reason for
the open loop condition — the engine
coolant temperature was reporting
around 60 degrees engine coolant tem-
perature. Closed loop strategy on this
vehicle needs to see the engine cool-
ant temperature somewhere above
130 degrees for closed loop operation.
Without closed loop operation, the
torque converter clutch will not go to its
lockup state. Hey, this is getting easy,
but wait, I think a little more testing
needs to be done before the vehicle is
brought into the shop.

The vehicle was taken on the highway
for a quick test drive to monitor the mis-
fire data. The engine ran a little rough
and the transmission would not shift
into fourth gear unless the vehicle was
on level ground or going down a slight
downgrade. Capturing misfire data
turned out to be a waste of time, since
an engine running in open loop does not
run its misfire diagnostics very well.

There is another way to find out
what is causing the misfires. I could
get out the ignition scope and hook
up to the secondary ignition system
and spend some time there, but with
the distributor offset of -25 degrees, 1
first need to start with setting the dis-
tributor to its proper adjustment of zero
degrees offset. I also know the engine
coolant temperature sensor is only
reporting around 60 degrees engine
temperature. A quick shot at the engine
with an infrared temperature gun veri-
fied the engine was running about 180
degrees, which tells me there is either
a misreporting engine coolant tempera-
ture sensor or a problem in the engine
coolant temperature sensor circuit. A
quick test with an ohm meter of the
engine coolant temperature sensor
verified the sensor was not reporting
properly. A new engine coolant tem-
perature sensor was installed and the
vehicle test driven.

With a new engine coolant tempera-
ture sensor installed, the engine cool-
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Data taken before any repairs were started. Some things | noticed
are the coolant temperature is not accurate and the engine is
running at operating temperature, but the ECT PID is showing 60°F.
The engine is running in open loop which is caused by the ECT of

60°F. The oxygen sensor voltage on bank 1 is not correct, which is
caused by the engine misfires. This is a direction for me to look for
the misfires on cylinder bank 1. The fuel trim information is of no
value, because the engine is in open loop.
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ant temperature data showed correct
on the scan tool and the engine went to
closed loop a few seconds after startup.
The distributor was also removed and
installed properly, and the distributor
offset adjusted to zero degrees. Now
its time to get on the road and see
what the misfire counters will do. By
watching the fuel trim data and misfire

counters, the technician can do a pretty
good job of determining the cause of
the misfire and where the next step of
the problem analysis will take them.
Out on the road, the scan tool misfire
data shows a lot of misfires on cylin-
ders two, five and seven, with most
of the misfires on cylinder five. By
watching the misfire data, I can rule
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With the CMP/CKP in proper sync and the ECT reading properly the
engine will run in closed loop. Now the misfire detection will work
properly. The data shows there are misfires on cylinders 2, 5 and 7,
with most of the misfires on cylinder 5.
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Digital data of the history and current misfires. At times, the history
misfire information is very good, especially when the misfire is a

random misfire and the engine is running good while it is in the shop
under the care of the technician.
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out a few things. Because the misfires
are on both engine banks and misfires
happen at all engine speeds and loads,
an exhaust restriction on one cylinder
bank can be ruled out. Some of the mis-
firing cylinders will misfire only with
the engine under load. This directs me
to a secondary ignition problem.

In a case like this, a quick way to get
the problem to come to you is to fire up
an aqua scope (spray bottle of soapy
water) and give the secondary ignition
wires and distributor a quick bath. This
quick test found two ignition wires lying
close enough to the exhaust manifold to
have some charred insulation. With a
new set of ignition wires installed, the
engine runs nice and smooth.

POWERTRAIN PRO | COLLABORATION, EDUCATION, DIVERSIFICATION

Now that the misfires are
gone and the engine runs
in closed loop, the vehi-
cle can be road tested
to see if the repairs
to the engine have
fixed the transmis-
sion shifting com-
plaint, or to see if
a real transmission
problem will pop up.

Even at full throt-
tle, the engine ran
smoothly, with no mis-
fires logged on the scan tool.
Why should the technician take the
time to use a scan tool to verify a
fixed problem, instead just taking a

Ergre g F1F4) B [ T T TS
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Engine data after the vehicle was fixed. The things | watched closely
are engine coolant temp, TCC lockup and loop status. On the test
drive, | can feel the TCC lock and the scan data shows it happening.
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Transmission shift data also is a very good thing to use in cases

like this. Because the vehicle came in for a transmission shifting
complaint, a quick test drive while gathering transmission shift data
can be of great value. In the case of this data, it is easy to see the
transmission is shifting properly and the torque converter clutch is
working correctly and not slipping.

NG
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This webinar covers
general troubleshooting
tips and techniques
from the experts at ATSG.
Check it out today.
MotorAge.com/
generaltechniques

test drive and using the seat
of your pants to verify the
fix? How many times
have you seen misfire
codes on a vehicle
and you can't feel
any misfire? We
all know that a
misfire is easier to
feel on a four-cyl-
inder engine than
on a V8 or a V10, but
just because you can’t
feel the misfires doesn’t
mean the scanner can't. We
all know of cases where misfires were
being logged and there were no mis-
fires, and in a case like this there is a
chance the powertrain control module
will not allow the transmission to shift
properly. I call this being thorough in
your testing. After all, this is what we
as technicians get paid for — fixing
the cars right the first time.

In this case, the misfire problem
was fixed with a set of new spark
plug wires and by setting the dis-
tributor to its correct position. The
engine coolant temperature sensor
has fixed the engine temperature
problem, so the engine is now run-
ning in closed loop. With these con-
ditions met, the transmission now
shifts properly and by using the scan
tool to log both the engine data and
the transmission data, I can verify
this problem is fixed.

The scan data shows the trans-
mission shifting nice and crisp, the
torque converter clutch locking nice
and smooth and the torque converter
clutch not slipping when the engine
is put under load. By using both the
seat of the pants and the scan tool to
verify the repair, I know this vehicle
will not be back with this transmis-
sion shifting complaint. ZZ

ALBIN MOORE

CONTRIBUTING
EDITOR

Albin Moore spent 21 years in logging before opening
in 1992 a shop that specializes in drivability problem

analysis. He is an ASE CMAT L1 technician with 40 years
of analyzing and fixing mechanical and electrical issues.

Z=7 Email Albin at bwrench@yahoo.com
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FORD 6F50 AND GM 6T70:
SIMILAR BUT DIFFERENT

THERE ARE PIEGES OF THESE TRANSAXLES THAT MAY MAKE YOU ASK,
‘HAVEN'T | SEEN THAT ELSEWHERE?’ OTHER PARTS WILL BE NEW TO YOU.

he 6F50 and 6T70 transaxles were

developed as a joint effort between

Ford and General Motors. Because

this was a joint effort, as you can

imagine, many of the internal
parts are very similar or almost identical
but will not interchange. The solenoid
body for example contains the TCM with
GM'’s 6T70 (Figure 1) whereas Ford does
not (Figure 2). The solenoids are con-
trolled by an external PCM.

Ford uses a total of seven solenoids
to operate the transmission (Figure 3),
while GM’s Generation 1 6T70 uses
four pressure switches and eight sole-

N
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BY JOE CANGELOSI | CONTRIBUTOR

noids to operate their transmission
(Figure 4). It also numbers its solenoids
differently, but I labeled them accord-
ing to their operation for ease of iden-
tification.

Both GM and Ford use the same fir-
ing order of the solenoids. The extra
solenoid (SS2), GM uses for a reverse
engagement. Ford handles it differ-
ently, eliminating the need for this
additional solenoid. With having an
external PCM, monitoring solenoid
computer commands or solenoid resis-
tance checks can be made at the pass
through connector (Figure 5).

The near closeness of the valve bod-
ies between the two transmissions
make them similar but they are totally
different.

I am going to start at the top and
work down from the solenoid body.
Once you remove the solenoid body,
the first thing you come to is the Upper
Plate Assembly (Figure 6). The plate
shown is for a 6T70. The difference
here is the 6F50 does not have the alu-
minum block and the two feed holes
circled. The aluminum block is used as
a spacer behind the internal TCM and
the holes are for the additional solenoid

Photos: Joe Cangelosi
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that only GM uses. the worm tracks is where the passages
The next piece we come to is the are different for the additional solenoid
= Channel Plate (Figures 7 and 8). First  on the 6T70. Also notice that there is
e Ia e look at Figure 7. This is the top side of  the Ford or Hydra-matic Logo on the
the channel plate. The area circled in  casting depending on the manufac-

IOWEL.

L}

OF quality.

ToughOne® starters and
alternators meet or exceed
OE specs, for the highest
quality parts and fewer
comebacks. Plus, they

are 100% triple tested for
dependable performance and

designed for a no-hassle fit.

Exclusively from Advance.

Tovehiine

Advance

AutoParts
Professional

Service is our best part.

48 NOVEMBER 2014 IMotorAge.Com ‘*'-




18,
19,

. 1.2,3,4 Qlutch Solenoid (SSA)
. TCC solenoid

. Solenoid Power

. 3.5,R Solenoid (SSB)
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AFTERMARKET AIR SUSPENSION PRODUCTS FOR:

but it is not machined for the accumula-
tor pistons.

Moving down, the next piece we
come to is the Upper Valve Body (See
Figures 9 and 10). For the most part,

turer. Now look at Figure 8. This is the
bottom side of the channel plate. Here
you'll find there are three solenoid feed
accumulators that are only used on the
6T70. The 6F50 channeling is the same

ENGINEERED TO RIDE, BUILT TO LAST.™
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Copper has long been a key
ingredient of ceramic friction
materials. However, trace
amounts of this material can
enter rivers, streams and other
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is toxic to aquatic organisms.
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other hazardous substances
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this section is identical between the
two manufacturers. If you look at
Figure 9, you'll see the valve lineups
out of their bores. They are both the
same for the 6F50 and 6T70. Figure
10 shows the difference in check ball
usage between the two units. Ford
uses two less then GM however the
Ford casting is machined for the addi-
tional check balls.

The last piece we are going to look
at is the Lower Valve Body (Figures 11
and 12). Here the only difference is the
4-5-6 accumulator used on the 6T70.
All of the other valve line ups are the

N
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same for both units.

A quick word about the upper and
lower separator plates on these valve
bodies. They both use bonded gaskets
and because of the different check ball
and solenoid feed accumulator usage
on the 6T70 they are both different.

To sum up, over the years there have
been some minor changes to the valves
and springs on both the 6F50 and 6T70
but in the end you'll find they are both
similar but different. ZZ

CONTRIBUTOR

Joe is a 45-year veteran of the automotive repair industry
wth more than 30 years of that spent as a transmission
specialist. He has experience as a technician, technical con-
sultant, writer, trainer and presenter. Semi-retired, he stays
busy doing product support work for Valve Body Xpress.

Z=7 Contact Joe at valvebodyxpress.com
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ing the modern fuel injection system.
When diagnosing electronic engine

RIGH I RCH e Iy m control systems, 80 percent of these
e il PIDs wil be maniored types of problem are moderately easy,

et + Short Tenm
i T T e 13 percent of these types of problems
_ N M TR N1 D8 archer N are difficult, 5 percent of these types
sl slclorins of problems are extremely difficult and
T R R 2 percent of these types of problem
Bank 2 (Fuel Trm 2) might be unable to be diagnosed by
the shop. Many shops are losing all of
their profits from the 80 percent that

100%
L

o7 | EW* are easy by trying to fix the 20 per-
Timeto ENinE Tempir) | 8 70%[— cent that are hard. What we need are
. Tem [ teatt §m techniques to diagnose these sophisti-
Engine Vaculm lmm Eson cated vehicles quickly and accurately,
3 S and do so in a way that allows the
Eattery V 30
d Pisse | gm shop to make money.
:crilbcoc;rpcg_.@ B B : More Than Just Fuel
e e semenananeel  Diognosing drivability problems can,
py—— mmm'Tm ReithoE P Wk (RN RiwoLors ber Aause () and should, be very profitable. In order

to diagnose fuel injection problems fast

and accurately, you must think outside
the box. Fuel injection is about the fuel,
right? The fuel is pressurized and deliv-
ered in a controlled manner to the cylin-

der. Fuel injection is part of the engine
control system. This system will regulate
v ‘ W ‘ the intake air, fuel and spark timing in
order to achieve the desired performance
in the form of torque or power output.
The driver of the vehicle will determine
REVIEW THESE DIAGNOSTIC TEGHNIQUES THAT WILL LEAD  ixe power output from the engine by
pressing the accelerator pedal. This is a
Y[]U TU THE HUUT GAUSE UUIGKLY. request to the microprocessor from the
Throttle Position Sensor (TPS) or from
BY BERNIE THOMPSON | CONTRIBUTING EDITOR the Accelerator Pedal Position Senor
(APPS). These sensors convey the driver

intent in the form of voltage.
ince the introduction of fuel injection on the internal combustion engine As with all sensors, the TPS and
(ICE) more than 100 years ago, there have been many changes to this  APPS take a physical quantity and con-
system. Early fuel injection systems were based on mechanical principles, vert this quantity to an electrical output
and used a jerk pump that metered high pressure fuel to a mechanical  signal (voltage). The microprocessor
injector. Later came electronic fuel injection systems that work with both ~ then uses a circuit to change the sen-
mechanical and electronic principles; these systems use a microprocessor that  sor voltage into a binary code (1s and
calculates the fuel delivery needed and commands the fuel injector solenoid. With ~ 0s). This binary code allows the micro-
either of these systems the end result is to meter the correct amount of fuel and  processor to read the voltage change
deliver this in an atomized format to the cylinder. This is better accomplished with ~ produced from the sensor. In order for
the modern electronic fuel control system, so this is the system used on the vast  the microprocessor to use this voltage,
majority of newer vehicles. a programmer will program a look up
These modern electronic controlled engines are high tech marvels that have  table, otherwise known as a transfer
more computer processing power than the space shuttle. With this type of sophis-  function table. This transfer function
tication present within the vehicle, many shops struggle when it comes to repair-  table takes the voltage and converts it

, Photos: Bernie Thompson
N
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to a physical quantity. One example of
a transfer function table would be used
for a Mass Air Flow (MAF) sensor. This
sensor may produce an analog voltage
that will need to be converted into air
weight (grams per second). The trans-
fer function table will have all of the
voltage readings that can be produced
from the MAF sensor on a particular
engine, and will provide an actual air
weight for each of the voltage readings.
In this way the voltage can be used to
represent the actual air weight.

So what is the fuel injection system
doing as the engine is running? It is
calculating the amount of air enter-
ing the engine and commanding the
fuel injector on-time, the fuel injector
sequence, the ignition spark timing and
the ignition spark sequence, as well as
other functions. We think of fuel injec-
tion as being about the fuel; however
fuel injection is about the air. You must
think outside the box because before
the microprocessor can do any control
function, it must first calculate the air
weight entering the engine.

The fuel weight is a known factor;
the air weight is the unknown factor.
The fuel injector flow rate is known
and is rated based on the restriction

size of the discharge orifice and the
fuel system pressure. This orifice
size is rated by what is known as the
Injector Slope or the Injector Flow
Rate. This flow rate is the weight of
fuel the injector can deliver in a set
amount of time. As seen in Figure
1, the fuel weight delivered in a set
amount of time can be calculated.

The air flow into the engine is an
unknown factor and must be calculated.
This air weight calculation can be made
using different methods; the two most
common methods are Speed Density
and Mass Air Flow. Both Speed Density
and Mass Air Flow calculations will pro-
vide the actual Air Weight entering the
engine. This air weight can be displayed
in Grams Per Second (GPS). However,
these Air Weight calculations are derived
differently. Speed Density measures the
vacuum in the manifold to calculate the
air weight. This is an indirect or inferred
method that uses look up tables based
on engine vacuum (engine load) and the
engine rotational speed (rpm).

Mass Air Flow is a method of mea-
suring the air weight directly. With
this method, the direct voltage pro-
duced from the MAF sensor is used
in conjunction with the transfer func-

If the injector flow rate is 46 pounds in 1 hour
46 pound per hour = 7.36 gallons gasoline
1 gallon gasoline = 6.25 pounds @ 70F

1 pound = 3785cc

6.25 pounds x 3785cc = 23,656.25 cc per gallon
7.36 x 23,656.25cc = 174,110 cc per hour
46 pounds x 3785cc = 174,110cc per hour

1 hour = 60 minutes
1 minute = 60 seconds

60 minutes x 60 seconds =3600 seconds per hour
174,110cc / 3600sec = 48.36¢cc per second

1 second = 1000 milliseconds

48.36¢c / 1000ms = .D453ce per ms
This delivery rate is a known

factor

EXAMPLE for 8 cylinder at “i:+"
Total air flow = 5 Grams Per Second
800 RPM / 60 seconds = 13.33 Revolutions Per Seconds
13.33 RPS [ 4 intake strokes on 8 cylinder = 3.33 ISPS
5 GPS/ 3.33 Intake Strokes Per Second = 1.50 GPC
1.50 Grams of air Per Cylinder
1.50 GPC/ 14.7 Air Fuel Ratio = .102 Fuel Rate
.102 FR/ [injector) .0883¢cc per ms = 2.11ms
2.11ms + 1ms Injector Turn On Time = 3.11ms
3.11ms Injector On Time

N

54 NOVEMBER 2014 MotorAge.Com oK

EXAMPLE for 8 cylinder at “0 0™
Total air flow = 240 Grams Per Second
6000 RPM / 60 seconds = 100.0 Revolutions Per Seconds
100.0 RPS / 4 intake strokes on 8 cylinder = 25.0 ISPS
240 GPS [ 25.0 Intake Strokes Per Second = 9.60 GPC
9.60 Grams of air Per Cylinder
9.60 GPC f 13.0 Air Fuel Ratio = .738 Fuel Rate
.73B FR / [injector) .0883¢cc per ms=15.27ms
15.27ms + 1ms ITOT = 16.27ms
16.27ms Injector On Time
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tion table. Once the total air entering
the engine has been weighed, the air
flow entering each cylinder must be
calculated, as seen in Figure 2. It is
important to understand that the total
air entering the engine must be con-
verted into the amount of air entering
each of the cylinders. Once the air in
the cylinder is known, the fuel weight
to the cylinder can be delivered.

Volumetric Efficiency

Because the Engine Control Module
(ECM) is calculating the air rate entering
the engine in order to deliver fuel, the
AlR is very important. For a quick and
accurate diagnosis, it will be necessary
to calculate the AIR rate into the engine.
This is known as Volumetric Efficiency
(VE), or the ability of the engine to pump
air. The air entering the engine can be
calculated with a basic mathematical
equation. If the liter size is known, the
barometric pressure is known, the engine
rpm is known and the air temperature is
known, an equation can be given for the
air entering the engine

So what Volumetric Efficiency would
the engine that you are working on
have? Volumetric Efficiency is the
engine swept volume (displacement
per cylinder) x the number of cylinders
X rpm / intake strokes per revolution =
100 percent VE. However, other factors
come into play. Air density, barometric
pressure, and engine design can impact
the air flow into the engine. Most natu-
rally aspirated engines have a Volumetric
Efficiency of about 86 to 89 percent at sea
level. Some high performance engines
have a Volumetric Efficiency of about 93
to 99 percent at sea level. Because the
Volumetric Efficiency is not truly an effi-
ciency, the engine can have a VE greater
than 100 percent.

How do you use VE to fix your vehi-
cles? By calculating the VE of the engine
and comparing it to the actual Mass Air
Flow sensor reading, you can determine
whether the airflow to the engine is cor-
rect. Take your scan tool and set it up
to make a recording. Drive the vehicle
from a stop in first gear and accelerate
under Wide Open Throttle (WOT). Once
the vehicle has pulled through first gear,
take the recorded data, calculate the VE
(there are a number of manual VE calcu-
lators available on line) and compare the
calculated VE against the actual MAF
grams per second.
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The Escan scan tool by ATS automat-
ically does this VE calculation for you as
seen in Figure 3. The yellow trace is the
actual MAF sensor reading in Grams
Per Second and the red trace is the
calculated VE. When these graphs are
overlaid it is quite easy to see any dif-
ferences. The table to the right shows
the percentage difference between the
actual MAF and the calculated VE.

The ECM is weighing the air and
then controlling the fuel delivery (fuel
weight) into the engine. This is a feed
forward system. With a feed forward
system there is no way to correct it if
anything is wrong. What is needed is a
way to change the base air equation so
the fuel delivery can be modified. This
will allow the fuel weight to match the
air weight keeping it stoichiometric
for a complete reaction. This is accom-
plished by the use of an oxygen sensor
or Wide Range Air Fuel sensor.

The ECM then uses this data to make
changes to the fuel injector on-time.
The ECM calculates the air weight
and then delivers the fuel weight (this
is feed forward). The oxygen sen-
sor then weighs the air/fuel ratio and
sends this data to the ECM where it is
used to change the air/fuel ratio (this is
feedback). The fuel trim is the control
of the feedback system. If anything is
incorrect with the feed forward system,
the fuel trim will modify the base air
equation so that the fuel weight to air
weight can be corrected.

The air weight calculation is made,
the fuel weight is delivered, the oxy-
gen sensor weighs the air/fuel that was
delivered, the ECM calculates if the fuel
delivery needs to be changed and uses
a modifier in percent called fuel trim

in order to change the air/fuel weight.
Now that this sequence is understood
it will be easy to see that the VE will be
used in conjunction with the fuel trim
to diagnose the fuel injection system.
If either the VE or the fuel trim is used
separately, this data will not provide
you with the information required to
diagnose the system. However, when
VE and fuel trim are used together it
becomes magic.

Real Cases

Now that we have the
winning formula let us
diagnose a few prob-
lem vehicles. The
first is a 2003 KIA
Sorento. This KIA
was driven while
the scan tool record-
ed the data. In Figure
4, the calculated VE
is shown in red and the
actual MAF air weight is
shown in yellow. It is clear
that these two traces do not follow each
other. The calculated VE is 37 percent
higher than the actual MAF air weight.
With only the VE data you would not
be able to determine what the problem
is, but only that the engine’s pump-
ing ability is low (restricted exhaust,
restricted induction, camshaft timing,
etc.) or the MAF sensor is reading
incorrectly (air leak, bad MAF or circuit,
transfer function table).

In Figure 5, the total fuel trim (long
term plus short term) is shown. It is
clear that the ECM is adding a lot of
positive fuel trim at +36 percent. With
only the fuel trim data, you would be
unable to determine what the problem

Need diagnostic help?
This edition of
The Trainer has tips
on deciphering problems
with the fuel system.
MotorAge.com/
fuelsystemtrainer
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is. This data only indicates that the
system is adding a large amount of
fuel. This could be caused by low fuel
pressure, bad oxygen sensor, bad MAF
sensor, etc.

Now let the magic begin! We will
compare the VE and fuel trims togeth-
er. First we will analyze the VE chart.
This chart shows that the VE at 2,100
rpm is 25 percent different and at 4,500
rpm is 37 percent different. Now let us

analyze the fuel trim chart. At 2,100
rpm the fuel trim is +24 per-
cent and at 4,500 rpm the
fuel trim is +36 percent.
It now becomes clear
that the air weight
was misread by the

MAF sensor and

the fuel was deliv-

ered for this incor-
rect air weight (feed
forward). The oxygen
sensor then read the
incorrect air/fuel weight
and the ECM corrected the low
air weight reading with the fuel trims
(feedback).

It is important to note the air rate dif-
ference provided with the VE matches
the positive fuel trim numbers, this
shows that the MAF sensor is misread-
ing the air weight. The reason that the
air weight matches the fuel trim is that
the fuel trim is a multiplier to the base
equation. In other words, the base equa-
tion is based mainly on the air weight
so when the fuel trim is used as a mul-
tiplier it is increasing or decreasing the
air weight. Yes, the fuel trim is about the
air weight. As the air weight is changed
the fuel weight will be changed to match
the air weight, thus keeping the air/fuel

Contols | MulTool bt | 7| ESean | OTCs | Meeiers | PIOs | Digha | Gragts | Moses | 02 msm
B1S1 ZI B251 Fuel Trim | Vacuum | Volumekic Eficiency |Cﬂm5ﬂuml Temosrsh 8151 3 B251
3 et | - T N rcilll | ncidll
SN s | (1w Start Test sesemmn e Tore Do NN o) N __-‘__ad
= ; S - wot [ E
e o vhcomt ) o ool
MacoTenen . - e e
| (=" BT conRy . coaeRd
! | Wiiton <k 10% -
m—— Thrcltle Posibon Sersor (%) e csagn] oo Wit +1 0% ko <7 13% —— =
ool | conroe [ricectrioa o coltalll | conTros
FroELa|  ProBai] P ol st FRopuEM] PR
— —— I EE R T i
LEL L FugL z
VE Tatle (% Dl Acusl s Cacasshed) ;
el e g Z - |
— ; Table is the kT
Fakclo Betly ?—'131"' i difference b mm
.I - Tamg x g ebyiee/) Time IO E | tre;
0 0 ERIRIR Temes) — ey ] I
=" | & ?.‘., MaFand VE 8 tup ol o
Znge VA | vac gy é £ Erpod VCUsm ol vicig:
_—di':f* : Bl E !rl, 1 B || [ o
Eaney Vot pewyy | § §al | L Crargng Votage | was v
M o | = - HEE EEENE i [
MLOFE | stons n “l ......... WLOFF | oo
1 e | | (CheckDTCSI [ 3
n' ai 00 *200 1500 2400 300 30T 4300 4800 S400 6000 tnm
Revobons P Miris (RPY) o
s st e 1T oo em

Controls | MutiTool m|?| EScan | DTCs | Monitors | PIDs | Digital | Graphs | Mode8 | 02 | Sham SH s

Fuel Trm | Vokmetnc EN | Simiy | Power | FuelEN | Timng | CatEX | Tems

U7]s2]

‘Theottis Positon Sensor (%)

[(EERENEN RS

2 o From N~ St Enes [ N ~
e Erpon i o) IR o ovos) [EEHL
st 2 Toes 0oy ¢ | N ot I
EraenFon en s ton SIS vor HEI
Hotes o Test Regulty R
el ccurin ¥ vl B ot wite oen pesten. [ -l o
- Lo acarate e oad -

| Wi - 10
A - 10% b - 1%

s - 170 10 k28
i o 10 10 0230

VE Table (% DWf Achual v5 Calcuiated)

T

s 2

B¢ 3R

Air Flow (9's)
c 3 ¥ 8 I8 E

N

Py

56 NOVEMBER 2014 MotorAge.Com



PARTS FOR
EVERY

BUSINESS SUPPORT

: BOSCH
LOYALTY Service BRANDING &

MERCHANDISING

Leading Global OE Supplier for Domestic, Asian and European Vehicles

Learn more at www.PartsForEveryShop.com Bosc H
1

Invented for life

Al

']
Parts Diagnostics Training Workshop Services & © 2014 Robert Bosch LLC, USA. All rights reserved.
&Tools Business Solutions
Solutions




ratio at stoichiometric. On this 2003 KIA
Sorento, the MAF sensor is bad. Before
any sensor is replaced, always test the
circuit. It takes a good power and ground
to make sensors function correctly.

The second problem vehicle is a 2005
Subaru Forester. First we will analyze
the V.E. as seen in Figure 6. The cal-
culated VE (red trace) and the actual
MAF air weight (yellow trace) follow
each other quite closely; this indicates
that the air weight was read correctly.
Now we will analyze the total fuel trim
chart as seen in Figure 7. By analyz-
ing the fuel trim chart, it is clear that

at low engine loads there is no prob-
lem present. However, as the engine
load is increased the fuel trims are
indicating problems. By looking at the
VE chart, it is clear that this problem
is in the fuel delivery side of the sys-
tem. By using both the VE and fuel trim
you can divide the system into the air
side and the fuel side. Since the air was
read correctly the problem is on the fuel
side. Now it is necessary to look at how
the fuel trim changes occur under the
dynamic load of the engine.

When diagnosing fuel trim prob-
lems, never look at the fuel trim in only
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one load state. It will be important
to run the engine through its entire
load range and analyze how these
fuel trims change. On this Subaru, the
fuel trims are good at low engine load,
low fuel consumption conditions. As
the engine load is slightly increased
the fuel trims become negative (tak-
ing away fuel). Then, as the engine
load is further increased the fuel trims
become positive (adding fuel) under
high fuel consumption conditions.
Under load these fuel trims are add-
ing up to +38 percent, which is a large
fuel trim correction.

So what is this chart showing us?
It is indicating that the fuel delivery
cannot keep up with the fuel needed
to produce power under load. But
what about the negative fuel trims?
Since these negative fuel trims are
right at the point the fuel pressure is
failing, the fuel pressure at this load
point is both good and bad. The nega-
tive fuel trims at this load point are
caused as the fuel pressure drops and
then returns back to high pressure.

As the engine load is increased,
the fuel pressure continues to drop,
thus the fuel trim is increased to com-
pensate for the lower fuel pressure.
On this Subaru Forester, a restricted
fuel line is the cause of this problem.
In order to find this type of problem
an amp clamp on the fuel pump is
used with an oscilloscope. This will
provide the fuel pumps current draw
and rpm.

The VE and fuel trim technique is
just magical and it is important to just
use this technique regardless of what
scan tool you have. The more you
become familiar with this technique,
the faster your diagnostic routine will
become. Soon you will be able to diag-
nose problem vehicles on your initial
test drive. ZZ

BERNIE
THOMPSON

CONTRIBUTING
EDITOR

Bernie Thompsonis an automotive diagnostician and trainer,
and co-founder of Automotive Test Solutionsin Albuquerque,
N.M. He is an expert at diagnostics and repair strategy and
designs award winning diagnostic tools and software for the
automotive industry.

Z="7 E-mail sales@automotivetestsolutions.com
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Absorbed glass mat (AGM) batter-
ies are nearly identical in appearance
and chemistry to flooded lead acid bat-
teries. Flooded lead acid batteries are
the batteries we all grew up with and
are familiar with servicing. If you need
to brush up on your battery chemistry
knowledge, take a look at my blog in
the Motor Age AutoPro Workshop at
workshop.search-autoparts.com. The
internal difference between AGM bat-
teries and their FLA counterparts is a
fibrous glass mat material separator
that acts as a sponge for the electro-
lyte around the plates which provides
electrolyte coverage to a greater sur-
face area of the plates. This “absorp-
tion” of electrolyte allows for more
efficient use of the plate surface area.

The result of this efficiency is a small-
er, lighter, more effective battery. In
most AGM designs, the mat is wrapped
around the positive plate that protects
the plate from vibration and extended
cycling. For this reason alone, battery
manufacturers claim that AGM batter-
ies have double the overall cycle life of
the traditional FLA battery. The AGM
cells are housed in a sealed, mainte-
nance free, spill proof housing with a
one way pressure relief valve.

AGM battery manufacturers use
what is known as “recombinant” tech-
nology that takes the oxygen produced
Fom : on the positive plate and combines
v/ Sl L Gk it with hydrogen to produce water

AGM batteries are coming as standard equipment on (H20). For this reason, AGM batteries
high tech vehicles such as this Toyota Prius. are self-watering and do not typically
vent hydrogen, making them a great
candidate for placement inside the
'I'HE PRUPER GARE AND SERVIGING UF vehicle or wherever the engineer may
want to place it for weight distribution
ABSURBEI] GLASS MA‘I‘ BA‘I‘TERIES purposes. Note: The battery cannot
' be placed in a sealed compartment in
the event that the battery outgasses
BY DAVE MACHOLZ | CONTRIBUTING EDITOR hydrogen through the one way relief
valve due to overcharging.
Let’s summarize the advantages of
o0oks can be deceiving. Just because something looks like a technology = AGM Batteries:
we are used to seeing doesn't necessarily mean that we can test it and = The AGM battery can be made
service it the same way we always have. Case in point: AGM batteries. smaller and lighter than a flooded lead
AGM batteries, a battery technology in the valve regulated lead acid  acid battery while maintaining or even
(VRLA) family, often look identical to their flooded lead acid (FLA) coun- increasing the battery capacity and
terparts. Battery manufacturer’s such as Johnson Controls, are revving up their  cold cranking amperage comparatively.
production of AGM batteries to suit the needs of today’s high tech vehicles and = The AGM battery is spill proof
are producing millions of AGM batteries annually. This is a sure sign that you allowing for mounting in a variety of
will be seeing these batteries in more applications in the near future. In this  locations and positions.
article we look at what makes these batteries different from traditional lead acid = AGM batteries are shock and
batteries and, most importantly, how to test and service them. vibration resistant.

Photo: Dave Macholz
N
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= AGM batteries boast a
service life that is nearly
double that of tradi-
tional FLA batteries.

= AGM batteries
are maintenance free.

With every new
technology there is
a downside. I like to
think of this as more
of a learning curve.
Once you know the ins
and outs of this technol-
ogy, you can proceed with
confidence. Let me share just one
example. Several years ago a student
approached me after class to ask me
about a problem that he had encoun-
tered with his Optima AGM battery. He

0-HYBRID
MICRO-HYS

Looking for the
source of parasitic drain?
This edition of The Trainer

has ideas on where
you can locate it.

MotorAge.com/

draintrainer

AGM batteries look identical
to their flooded lead acid
counterparts.

The Midtronics GR8 is the
required battery charger for many
manufacturers because of its
“smart charging” strategies and
fool proof operation.

Photos: (TOP) Exide; (BOTTOM) Dave Macholz

had purchased the battery
for his off-road vehicle
that was driven only
on occasion. The
vehicle was used
so infrequently
that each time he
went to start it,
it needed to be
jumped. (I would
imagine he also had
several parasitic draws
on this vehicle with his
addition of numerous after-
market accessories.) On one occasion,
he decided to charge the battery before
attempting to start the vehicle and his
problem got worse. He said “How is it
that this ridiculously expensive battery
is such a piece of junk!”

His problem might be one that you
have encountered in your shop in that
AGM batteries require a very specific
charging strategy. Because AGM bat-
teries use the process of recombina-
tion, the charging rate has to be lim-
ited. Using just any old battery charger
typically will result in a phenomenon
known as thermal runaway. What hap-
pens here is the excessive voltage /
amperage charging rate increases the
temperature of the plates and results
in a production of excessive hydrogen
that cannot be recombined. The result
of thermal runaway is an outgassing
of hydrogen. Remember the one way
pressure relief valve? It is installed
specifically for this situation.

The problem is, it's irreversible.
With the outgassing comes a loss of
electrolyte rendering the battery a
useless paperweight in most cases.
Without electrolyte there is no chemi-
cal reaction to produce a voltage
potential difference between the posi-
tive and negative plates. No amount
of recharging can solve this type of
problem. My student learned a costly
lesson and got an education on AGM
battery charging.

Getting it Right

So how do you know what charging
voltage / amperage is acceptable?
That is a tricky question. If you ask
Toyota how to charge the 12-volt AGM
batteries in their Prius, Highlander
or Camry hybrids, they will give you
three different answers. Basically, it
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depends. Remember Ohm'’s law. Voltage and amperage are
proportional if resistance remains the same. The higher the
voltage your charger puts out the more amperage it puts
out as well. Do you know how much voltage your charger
delivers when charging? How about how much amperage
it delivers? If not, you need to find out.

On some of the Toyota products the recommended charg-
ing amperage is 5 amps, an extremely low rate of charge.
You need to be certain of the capability of your shop’s bat-
tery charger to charge these AGM batteries. Toyota and
many manufacturers have gone to a smart charger such as
the Midtronics GR-8 that implements a charging strategy
based on the battery's capacity, CCA rating and state of
charge. This smart charger monitors battery temperature
and condition during the process as well.

The beauty of this charger is that it removes the guess
work. This may seem to be overkill, but after you replace a
few of these toasted AGM batteries you may see the light.
AGM charging and incorrect charging system strategies are
the leading killer of AGM batteries. If you are uncertain of
whether a battery is an FLA or an AGM, it is important to
consult the repair manual to make a determination of the bat-
tery type you are dealing with and its recommended charg-
ing rate. Many shops I train are switching to smart charging
for every vehicle which helps reduce costly oversights by
their technicians. There are many chargers on the market
that are up to the challenge. Snap-On, for example, makes a
charger that is very close in operation to the Midtronics GR-8.
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Battery chargers specifically made for AGM batteries
are readily available.

Some manufacturers initially had issues implementing
AGM charging strategies and one that comes to mind is
the Toyota Prius. It seems that every one of these vehicles
I see for what was thought to be a major hybrid system
problem was in fact a bad AGM 12 Volt battery. For the
most part most these issues are a thing of the past. Some
manufacturers such as BMW have taken charging system
strategies to new levels. Have you replaced a battery in a
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THE TRAINER TACKLES BATTERY SYSTEM TESTING

BMW lately? Did you know a good por-
tion of these vehicles need to have the
battery registered when performing a
battery replacement?

BMW uses a charging strategy
that varies based on the service life
of the battery. In plain terms it has
a different strategy for new batteries
and changes that strategy as the bat-
tery ages. This registration procedure
requires the use of a scan tool, and

DIGITAL MOTOR ELECTRONICS (DME)

Finding the correct screen for
registering the battery can

be tricky. Autologic suggest
looking in the DME/DDE menu.

= B

Autologic’s BMW scan tool
allows you to replace an AGM
battery with a standard FLA
and will reprogram the vehicle’s
charging system accordingly.

you will need to determine if your
scan tool can perform this function.

Autologic’s BMW tool platform is
one example that is up to the task. In
fact, its tool will allow you to substi-
tute a standard FLA battery and pro-
gram the computer to charge it accord-
ingly. Companies such as Snap-On and
OTC are joining the European party
as well, but do your homework before
you commit. If you are unfamiliar with
coding and programming on European
vehicles you may want to consider a
platform such as Autologic as they
offer an industry leading customer ser-
vice and tech support by BMW master
technicians to help you through these
types of procedures.

When it comes to AGM battery
testing, you will be relieved to know
that you can test these batteries in
the same manner as you would test
a traditional FLA battery with the
exception of a specific gravity test. A
load test or conductance test is per-
fectly acceptable. Remember that any

Last battery repl

Fourth last battery replacement
View in
Currentty registered battery capacity: § Ah [Normal bead-a¢id batterios are

her batbery was retroftted recently,
ctly in the diagnesis after 4

Mate: The b ast battery change ks deletod during programming
by the engine slectronics [OME of DDE).
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When registering the battery
on a BMW, Autologic’s tool

will prompt you to enter the
vehicle mileage in order for
the computer to implement the
correct charging strategy.

Positive plate set

Positive plate

Negative grid

Plug with pressure safety valves
and lid single point venting

Negative plate sat

Negative plate

Positive plate with fleece separator

Thicker, more robust
case and lid

" Plato block

testing you choose to use is not fool-
proof, as there are infinite variables
that contribute to a battey's state of
health but your tried and true method
of testing should give you a good indi-
cation of the ability of the battery to
do its job. Many of the contributors at
Motor Age have visited the subject
of battery testing that are very much
applicable to AGM technology. Be sure
to have a look in the searchautoparts.
com archives for some more extensive
battery testing information including
some great videos and articles.

To summarize AGM battery diagno-
sis and testing remember the follow-
ing points:

= Determine if the battery you are
working on is an AGM of FLA battery.
Remember, they may look identical.

= Do not attempt to add water or
open the case of an AGM battery.

= Do use your preferred battery test-
ing method including load testing and
or conductance testing.

= Be sure to use a battery charger
intended for AGM batteries.

= If you don't have access to an
AGM battery charger, be sure that the
charger you're using will deliver the
proper voltage/amperage required by
the manufacturer.

= Before changing an AGM battery
in a vehicle such as a BMW, be certain
that you have the capability to register
the battery with your scan tool.

With a little knowledge and con-
fidence, testing and servicing AGM
batteries is well within your capabili-
ties. There is a wealth of information
within your reach at searchautoparts.
com to supplement your knowledge of
battery testing and service. The more
informed you are the better prepared
you are to serve your customers, so
read up! I

DAVE
MACHOLZ

CONTRIBUTING
EDITOR

Dave Macholz is an instructor for the Toyota T-TEN,
Honda PACT and general automotive programs at Suffolk
County Community College in Selden, N.Y. He is an ASE
CMAT and L1 technician and holds a NY State teaching
certification in vehicle repair.

Z=7 E-mail Dave at liautotraining@gmail.com
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BOOSIING,

ECOBOOST SERVICE

WHILE IT WAS BIG NEWS AT FIRST, SERVIGING THE
ECOBOOST ENGINE MIGHT BE COMMON IN YOUR SHOP

BY DONNY SEYFER | CONTRIBUTING EDITOR

n May 2009, Ford began mass-pro-

ducing an engine that has changed

every vehicle it finds its way into.

With the introduction of the

EcoBoost engine family and its abil-
ity to deliver horsepower and torque
normally reserved for the largest dis-
placement naturally aspirated engines,
a V6 F150 with a trailer behind it or a
3 cylinder “hot hatch” now seems per-
fectly natural.

66 NOVEMBER 2014 MotorAge.Com ':IR"

The original offering was the 3.5L
V6 finding its way into the F150,
Taurus SHO/Lincoln MKS and the Ford
Flex/Lincoln MKT vehicles. By utiliz-
ing a pair of small and speedy turbos
on a dual overhead cam engine with
direct injection and variable valve tim-
ing for each cam, 365 hp came pretty
easily and, as time has shown, reli-
ably too. Not to take anything from
the 3.5L GTDI engine; 100 hp and 100

foot-pounds of torque per liter is cer-
tainly rarified air for any performance
engine. We also have to keep in mind
that the 3.5L gives moms the kind of
power to weight ratio in a seven-seat-
er that most of us have come to expect
from a two-seat sports car.

Yes, those numbers are good, but
Ford has another EcoBoost in the stable
that produces 125 hp per liter and 148
foot-pounds. If we were talking about

Photos: Ford Motor Co.
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the Mustang GT producing this kind of
power it would be sitting at 625 hp and
740 foot-pounds of torque all available
from 1,400 to 4,500 rpm. Turbochargers
sure are cool but this monster is really
not a monster at all. It is the smallest of
the EcoBoost engines with 3 cylinders
and 1.0L of displacement. We might
expect something this powerful to get
horrible gas mileage and be mostly use-
less at low speed but the numbers look
like 31 mpg city/43 highway and 9.3
seconds to 60 mph. So enough with the
specs, let’s see how Ford makes such
a small engine work. Be forewarned
there are a number of technologies
that may challenge your current beliefs
regarding engine design.

Starting at the Bottom

From the foundation out, let’s talk about
the block. The 1.0L EcoBoost is the only
engine in the line that has a cast iron
cylinder block. Ford's engineers went
this way for two reasons. The first is
strength. The latter is the theme of the
entire 1.0L project and that is thermal
efficiency. Ford says this engine warms
up 50 percent faster with the iron block.
The block has substantial support
webs that tie the main caps to the oil
pan rails. Inside the block there are pis-

o

.i:

ton oil squirters to maintain consistent
piston temperatures.

The rear main seal retainer is
moved to the back of the block to
allow the rear main cap to have more
rigidity.

To round out the rest of the
bottom end, you prob-
ably will notice that
this engine does
not have a balance
shaft. Ford decided
that they rob too
much power, and
instead appied
a special misbal-
ance to the fly-
wheel to make this
engine run smoothly.

The connecting rods are

the powdered metal variety
Ford has been using for many years.
EcoBoost engines get a slight differ-
ent metallurgy to make their rods
stronger. The pistons are special in
all EcoBoost engines to accommodate
the direct injection nozzle mounted
over the top of them. In Figure 4 you
can compare the 3.5L direct injection
piston on the right to the conventional
DOHC 3.5L on the left. This is typical
of EcoBoost piston design and yields

2:000,000th | £

EcoBoost Engine [
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Ford celebrates the 2 millionth EcoBoost engine coming off the line.
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Have you seen
the Ford Atlas concept
truck? Pete Meier shared
a video look at the vehicle.
MotorAge.com/
fordatlas
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a 10.0:1 compression ratio but runs
on regular fuel.

Bolted to the bottom of the block is
a large oil pump reminiscent of a race
car’s external oil pump. The oil pan is
a wet sump design but the oil pump
is driven by a special Gilmer

Drive belt that is sub-
merged in oil as is the
engine’s timing belt.

Rubber timing belts
offer quiet opera-
tion, but cause
frictional losses.
Timing chains in
applications like
this cause frictional
losses through the
necessary timing chain
guides. This belt design
has been in use in commercial
applications, and Ford is confident
that with reasonable and correct oil
maintenance these belts are reliable
for 150,000 miles.

Moving to the top of the engine we
find an aluminum head with dual cams
each equipped with a variable cam tim-
ing phaser electronically controlled by
the Powertrain Control Module (PCM)
to advance and retard the cams to cre-
ate different power band adjustments
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as needed. Because of the ability to
let cool air pass through the engine
or leave a slittle exhaust behind as
required, this engine does not have
any exhaust gas recirculation. The
valves each have a cup over the top,
which will be familiar to those with
experience in VW/Audi to allow shim-
ming of valve to cam clearance. This
appears to be like others using this
design; adjustment will be needed at
high mileage only.

Ford uses a returnless lift pump that
feeds low-pressure (about 65 psi) fuel
to the high-pressure mechanical pump
that runs off of the cam. It generates
up to about 2,150 PSI. To ensure quick
starts and adequate fuel to the high-
pressure pump, the Fuel Pump Control
Module (FPCM) is triggered by the
Body Control Module (BCM) when the
interior lights come on. This will prime
the system prior to start. Ford has
also replaced the inertia switch with
a signal generated by the Restraints

N
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Control Module (RCM) to inform the
FPCM that an accident has occurred.
This will turn off the low-pressure
side of the system. Because most of
these vehicles are push-button start,
cycling the button on and off or the
key on and off and back on will reset
the system.

The engine management system
departs from standard Ford signifi-
cantly. It is wise to consider this a
whole new system. To assist with
self-diagnosis, the management sys-
tem has several pressure and tempera-
ture sensors. A Mass Air Flow (MAF)
Sensor is not used. This is Speed
Density with several twists. Like the
MAF system, this management sys-
tem is trying to determine the amount
of air that runs through the engine
along with its pressure and tempera-
ture all through the intake tract.

Unlike most engine management
systems, this one does not need to
guess at how much fuel is being deliv-
ered. The system knows how much
fuel volume the high-pressure pump
can deliver and actually regulates and
monitors the pump output. To assist
in tuning fuel delivery, the PCM has
a wide band oxygen sensor with new
scan tool Parameter Identifiers (PIDs)
that will display lambda and air fuel
ratio. A visit to motorcraftservice.
com for the free 262-page OBDII 2014
model information will give you more
detail on the engine management sys-
tem changes.

One of the biggest losses of heat
energy is the exhaust. This is why
turbo chargers have made so much
sense for small engines. Ford engi-
neers have come up with a clever
way to capture a good deal of this lost
exhaust heat and use it to warm the
engine quickly. The cylinder head has
an integrated exhaust manifold that
has coolant circulating around it. The
turbo simply bolts on a neck on the
side of the head. To utilize this heat,
the 1.0L EcoBoost has three cooling
system circuits and two thermostats.
As the engine starts up, warm up
Phase 1 begins with the mini-cooling
system. Coolant is circulated by the
mechanical water pump around the
exhaust manifold side of the head, into
the heater core, oil cooler and through
the turbocharger by way of an auxil-
iary electric pump.

HOW2 KNOW HOW | PRO TIPS & TEGHNIQUES

The main thermostat allows bypass
when engine speed exceeds 3,000 rpm
to avoid excess pressure. The block
thermostat begins opening at 158
degrees. When it reaches 185 degrees,
Phase 2 begins. In this mode, the
small cooling system works much like
conventional cooling system bypass
systems circulating coolant through-
out the engine and heater bypassing
the radiator until the engine reaches
222 degrees and the main thermostat
opens bringing the entire cooling sys-
tem online.

To assist in managing temperatures,
the Fiesta has PCM controlled radia-
tor shutters. These engines warm up
very quickly. I have timed an EcoBoost
2.0L at 1 minute 40 seconds to fully
warmed up on a 40-degree morning
from a cold start.

One final feature of the 1.0L cooling
system is the electric auxiliary water
pump that is used to circulate coolant
to the turbo charger at certain times.
It is used as an after shutdown cooling
system when the engine has experi-
enced high loads and a quick shut-
down. The PCM has DTCs related to
its monitor for the thermostat. With
this tight control on temperature it can
catch a thermostat that is performing
below spec based upon time and tem-
perature. The PCM also calibrates the
radiator shutters at each start up by
opening and closing them fully.

This small but mighty engine has
taken advantage of seemingly every
possible means to save and reuse heat
energy. Its light-weight and high effi-
ciency give the Fiesta great handling
and near hybrid gas mileage. Some
serious forward thinking for a compa-
ny who, only a few years ago, seemed
to build small cars as a CAFE adjust-
ment for pickup truck sales. The fun
factor is high and the technology is
impressive. ZZ

DONNY SEYFER
CONTRIBUTING

EDITOR

Donny co-owns Seyfer Automotive, Inc. in Wheat Ridge,
Colo., and is chair-elect of ASA. He is a regular contributor
to ABRN and sister publication Aftermarket Business World.

Z=7 E-mail Donny at Donny@SeyferAuto.com
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TECHNOLOGY.
N SCOPE & SCAN
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DIAGNOSTIC TECHNIGQUES YOU CAN USE TODAY

ONGCE BITTEN, TWICE SHY

WHY | HARP ON CHECKING MODE S06 TO AVOID GOMEBACKS.

BY G. JERRY TRUGLIA |
CONTRIBUTING EDITOR

he customer came in with a

complaint that his Check

Engine light was on. A quick

scan easily showed the reason

for the complaint; a P0401
(Exhaust Gas Recirculation (EGR)
Insufficient Flow) code was found
when I checked using Global OBDII's
Mode $03. Certainly by now, you know
that I don’t stop there. My next step
was just a few cursor clicks away,
checking for any listed test results in
Mode $07, more commonly thought of
as pending codes stored. Sure enough,
two Diagnostic Trouble Codes (DTCs)
were found: a P0300 (Random Misfire)
and P0308 (Cylinder 8 Misfire).

If the Engine Control Module (ECM)
saw either one of those again (in suc-
cession), they would move over to
hard code status and show up later
in Mode $03 and turn the Malfunction
Indicator Lamp (MIL) back on. I made a
note to share this information with the
customer to make sure he knew there
were other problems that may need
attention soon, especially since they
may or may not be corrected with the
EGR flow fix the car was in for today.

If you understand OBDII testing
strategy basics, then you know there
was one more stop I needed to make
before I was ready to tackle the P0401.
Backing out of Mode $07, I next went to
Mode $01. Here is where I would verify
what onboard monitors (or system self
tests) had been completed and which
ones may still be pending completion.

Why is that important? Monitors
often share systems or individual
system components. When any code
sets, related monitors may be tem-
porarily suspended pending repair
of the failed system or component.
Photos: G. Jerry Truglia

ML@ Number o1 DiTs] |

| FuelTomd (015
- 'I'm;ﬁEngne Temp(F)
Ti M 16340

Engine ¥ || Ve (HG)

I Nah

[ Charging Voltage | sssenv
] IS0 [ 1345

¥ Codes

N

#rotrun
I

v T 0 T " v D g b
00.00  BEIE  GLi4  GI3 0329 040 ANSS  ON0 oaine

Vehicle Number of Points
Speed displayed on Graph
Sensor

(vs8) To graph V&S make sure VES
il Is selected on the PIDs tab,

() Misfire Monitor Comgplete

() Fuel System Monitor Complete

() Comprehensive Component Monitor Comgl
() Oxygen Sensor Heater Monitor Complets
) Oxygen Sensor Mondtor Complete

@ Catalyss Mondor Complets

1) EGR System Manitor Complete

@ Evaporative System Mondor Complete

@ Secondary Alr Monitor Complete

@ Heated Catatyst Mondor Complete

@ AC System Refigerant Maonitor Comgplets

There’s a bit more to how monitors
work and interact, more than we
can tackle in this column, but do a
little digging on the Motor Age web-
site and you'll find plenty of help in
understanding it all. For now, I'm
looking for any monitors that are
listed on my scan tool as Incomplete
or Not Ready, indicating that testing
for those monitors has been tempo-
rarily suspended or that the condi-
tions they needed to complete have
not yet been met. In either case, it is
possible that they will find a prob-
lem and turn the MIL light back on
after I send the car home. And unless
I make my customer aware of that,
I'm the one that’'s going to look bad!

Looking at the monitor status, I
noticed that both the catalytic con-
verter monitor and the evaporative
emissions (EVAP) system monitors
were Not Ready. I wasn't too con-
cerned about the EVAP monitor; it can
take a while to run, especially on an
older vehicle like this Expedition. The
cat monitor, however, was a bit more
concerning. Misfire codes, for sure,
will suspend this monitor on most all
makes. To be safe, I took a snapshot of
the screen information to share with
the owner and to keep in my shop’s
records.

With the preliminaries out of the
way, I turned my attention to the
Freeze Frame data (do you know
what mode that’s in?) that was not
very helpful on this DTC since it did
not provide specific EGR flow infor-
mation. As you can see in Figure 1,
and reviewing the Freeze Frame data
on this vehicle, there is nothing that
stands out indicating an EGR issue.
My next step was to check Mode $06
data to see if there was any informa-
tion that would help me confirm the
DTC. Looking at the list in Figure 2,
you can see that this vehicle is not
equipped with a Controller Area
Network (CAN) protocol since it lacks
a long data list. Ford has always been
helpful with misfire information in
their Mode $06, even pre-CAN, and
you can see that here as well.

Let’s take a look at what else is on
this list to see if any of the information
will be useful in diagnosing and pred-
icating what else may fail. The sys-
tems/monitors that Mode $06 reports
on are the Oy sensors, catalyst, EVAP,
EGR and misfire. Now I can zone in
on the EGR data looking at what test
failed and by how much. The Mode
$06 test Test ID (TID) $4A is the DPFE
EGR system monitor. The Component
ID (CID) $30 is the EGR Flow Test that

':Ik" SEARCHAUTOPARTS.COM 75
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is part of that monitor, and has a Test
Value (result) of -0.616 and a Minimum
Limit value of 5.990 (both in Units of
in/H20 (inches of water)), failing by
a very large margin. When you see
such a big spread from the test value
to the limit whether it is a minimum or
maximum the system is not function-
ing at all. The EGR also failed for the
EGR Duty Cycle Flow test, but passed
the EGR Stuck Open Test eliminating
the possibility that the EGR valve is
sticking open.

“With the information
provide in Mode $06, |
now know exactly what
I'm looking for in the EGR
system and it’s time to see
why the EGR has no flow.”

Other alarming information high-
lighted in yellow (close to failing) on
this Mode $06 list is the catalyst effi-
ciency test, showing both banks are
very close to failing. Remember that
I had two monitors that were Not
Ready,” one of them being the cata-
lyst monitor. This information is tell-
ing me that it is a very real possibility
that a P0420 and/or P0430 (Catalyst
Efficiency Below Threshold) DTC may
crop up and illuminate the MIL. I also

N
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need to look at another problem on the
list that you can see is failing (high-
lighted in red). TID $25 (EVAP System
0.040 Leak Check), CID $00 (Vapor
Generation Pressure Rise) has a Test
Value of -63.898 and a Minimum Limit
test value of 1.498, also in units of in/
H70. Once again the monitor is “Not
Ready” and there is another strong
possibility of a DTC when this moni-
tor completes its testing.

With the information provide in
Mode $06, I now know exactly what
I'm looking for in the EGR system and
it's time to see why the EGR has no
flow. Usually no flow indicates that
the EGR valve is either not opening
up, the EGR passages are clogged
or there is a sensor issue. This EGR
system uses a Differential Pressure
Feedback (DPFE) sensor and a vacu-
um controlled EGR valve that uses a
solenoid to control the vacuum flow
to the valve. A quick visual inspec-
tion found that the vacuum line nipple
going to the valve was cracked. IZZ

CONTRIBUTING

EDITOR

G. Jerry Truglia, president of Technicians Service
Training, has been in the auto repair business for along
time as a tech, shop owner and nationally recognized
trainer/author. He founded TST to bring affordable
training to his fellow techs and shop owners.

Z=7 Email G. at gtruglia@tstseminars.org
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CRUISERS THAT WON'T
CRUISE SMOOTHLY

WHEN IT KEEPS COMING BACK, THE PROBLEMS SEEM TO COMPOUND INSTEAD OF BECOME CLEARER.

BY RICHARD MCCUISTIAN | CONTRIBUTING EDITOR

verybody who pulls a wrench has run afoul of vehicles with bulky engines stuffed in very

small engine rooms. | wonder sometimes if at least some of the vehicle manufacturers have

returned to the old “stovepipe” way of doing things, where design engineers would come up

with a body they liked and then send the prototype up the pipe to the powertrain folks, usu-
ally with the instructions to cram an existing engine/transmission platform into the new body.

Sometimes an existing vehicle that
was produced originally with a sen-
sibly sized engine compartment gets
a powertrain upgrade that fills that
engine compartment to the max. One

—

OVERHEATING
BOOMERANG

2005 PT CRUISER
Vehicle Year/Make/Model

...............................

83,565
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...............................

41TE TRANSAXLE
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example of this is when Ford decided
to cram the Duratec V6 in the same
place where the Vulcan Y block fit so
well. Granted, the Duratec has been a
lasting engine design that runs like a
champ, but it appropriates every avail-
able cubic inch of space in the power-
train compartment of the second gen-
eration Taurus.

The PT Cruiser and the VW Beetle
are pretty much the same way, even
equipped with their four bangers, and
when you shoe-horn a Turbocharger
in there, it makes things even tighter.

Retro vehicles became a hot item
about 15 years ago, with cars like Ford's
reintroduction of the Thunderbird, the
rebirth of the VW Beetle, the limited
edition Plymouth Prowler, Chevy's
HHR, Dodge’s Challenger, Chevy's
Camaro and the venerable little PT
Cruiser, which has been just about as
popular as the Beetle.

This story is centered on a PT
Cruiser that came to us from a regu-
lar customer who has owned several
of these curvy little rides. We've done
everything from timing belts to radia-
tor cooling fans to transaxles on PT
Cruisers for these folks. This time, the
problems the PT had were not so cut
and dry, and the last thing I want to do
is dump a bunch of high dollar work
into a vehicle before I know for sure
what's needed.

Honeymoon Purchase

The son of a retired colleague of mine
had purchased this clean little convert-
ible PT while he was on a honeymoon
trip with his new wife in Florida. They
had been driving the car around for
about five days sightseeing when it
sprang a coolant leak, so they visited a
shop down in Florida.

They were told the engine oil pan
would need to be replaced at a cost
of $500, and the oil had been drained
from the pan. The car had been driven
in for service, and now, because of the
oil pan problem, it was wrecker fodder.
This young owner was somewhat disil-
lusioned as to how a coolant leak on a
vehicle he had been driving for several
days could morph into a $500 oil pan
replacement. He placed a call to Mom
and Dad, who took a trailer and spent 16
hours or so retrieving the Cruiser, which
wound up in one of my service bays.

The first thing I noticed when I got
it on the lift was a short %-inch cool-
ant hose that had been replaced along
with the new clamps. It seemed to
me that during that hose repair the
shop had noticed that the engine oil
pan was sporting a rubber drain plug,
which they might have dislodged
while replacing that kind of hard-to-
get to hose. When they saw that the
threads in that aluminum pan had been
stripped out, they priced out an oil pan

Photos: Richard McCuistian
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and the labor to replace it.
And, to be honest, I can
sort of understand what
they were thinking.
In this litigious soci-
ety of ours, the last
thing they wanted
was for a customer
to get a few miles
down the road after
their repair to have
that rubber plug pop
out and weld the engine
together. So they priced out
the oil pan to protect themselves

as well as the customer.

That being said, a traveling custom-
er will usually balk at a $500 estimate
under circumstances of this kind. In
other words, the shop didn't actually do
anything wrong, but when a customer
goes in for a coolant leak and gets an
estimate like that, especially when
they're eight hours south of home,
they aren't likely to pony up with half a
grand to pay for something they aren’t
sure about with the kind of family life-
line that was available.

In my service bay, the first order of
business for us was to decide what
could be done short of replacing the oil
pan. I've fixed problems like this before
by installing one of those steel spark
plug bushings and a 14 mm 1.25 thread
pitch drain plug. Usually, that is a per-
manent repair that works very well on
an aluminum oil pan, but in this case, I
made the mistake of having an inexpe-
rienced student operate the thread tap.

He didn't understand the physics of
turning a tap on its axis rather than reck-
lessly yanking on it while cutting those
new threads. Thus he made a mess
of what would have otherwise been a

N
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Think you know
how to perform a
routine oil change?
Probably, but these tips
can improve your work.
MotorAge.com/
oilchangetrainer
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The engine compartment photo illustrates just how tight things get. These little
cars love to overheat for any number of reasons, not the least of which would be
cooling fan failure.

flawless repair. Now the hole
was too big for my original
plan. This goes under
the heading of “Why
Teachers Go Gray.”
I called the parts
store and ordered
an 18 mm drain
plug with the same
thread pitch as
an oxXygen sensor,
but that parts store
couldn'’t get a thread tap
without my having to wait
five days for it.

The next day, I took my own thread
tap to the shop from home (every
mechanic should have one of these
to fix the threads in O, sensor holes),
and I used it to bring that hole out to
18 mm. I then installed the drain plug
for a good, solid repair, complete with
a new oil filter and fresh oil. We also
noticed that, even with the engine
idling, the oil light was on all the time,
and they hadn’t complained about that,
but I ordered a replacement sensor and
the light was extinguished. Problems
solved, right?

Many Happy Returns

The son who owns this car lives about
100 miles to the north, and so, before
delivering it to him, his parents drove
it around for a few days and found that,
while it ran cool most of the time, it
would sometimes run warmer than oth-
ers, i.e., a bit too far above the center
of the gauge for their comfort. I asked
if the warmer times were happening
in traffic or at the drive-thru, and they
said they had noticed it on the highway
but not in town. We did the cheap and
easy and popped a new thermostat in,
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re-bled everything, made sure it was
full of coolant, and sent them on their
way again.

They drove it a few more days with-
out incident, then headed off to the
north to deliver it. They spent a day
or so up there while their son drove it
around (they're retired), and he made
an 80 mph interstate run to another
city. On that trip he experienced some
mild overheating, along with a flicker-
ing oil light. And so the PT returned to
us again. To begin, we replaced the
oil sending unit again, swapping the
original one out as defective, but not
before checking to see what the actual
oil pressure was. Even with the engine
toasty warm and idling, the actual pres-
sure was a comfortable 30 psi.

The block was full of coolant, and
even had the right level in the surge
bottle, but we pressure-tested and dou-
ble-checked everything. The fan was
fine (no dark commutator segments
during my roulette test, and it kicked
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Here’s the 2010 Diesel Jetta that went
in the drink a couple of years back.
The owner removed the radio because
the water was deep enough in the
passenger compartment to wet it, but
you can’t look at the interior and tell

it has been wet at all. The odometer
shows just over 9,000 miles; this one
is definitely worth fixing.
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off and on), and the engine tempera-
ture the whole time we were checking
it and driving it. I reasoned with the
customer that, since this one is a turbo,
driving it at 80 mph might push some
compression past the head gasket into
the water jacket under extreme con-
ditions, especially since the problem
doesn’t happen at 656 mph but does
happen at 80-plus mph. My suggestion
was that they drive it around for a few
days to see if they could duplicate the
problem at normal speeds, because we
couldn'’t, and I don’t drive 80 mph on
any customer’s car. They agreed and
planned to keep a close check on the
coolant level, noticing any other pat-
terns that might emerge.

In-Between Jobs
In the meantime, these same folks
brought a 1997 Chevy Van with an A/C

This is my usual fix for stripped oil
drain plugs on the aluminum ones.
Steel oil pan will wear out several oil
drain plugs, but when the threads
on these aluminum pans give way,

it makes sense to do something
dependable, quick, and creative.
The spark plug bushing method usu-
ally works flawlessly, but you need

a steady hand on the tap, else you’ll
have to go up a size like we did here.
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leak. When we applied dye with the
refrigerant charge, ran it for a while and
shot it with the black light, the compres-
sor lit up like it was radioactive. That
one got a compressor, a new orifice,
an accumulator and a gaggle of new
O-rings. While the front registers were
shoving artic air into those two seats,
the rear unit still wasn't cooling. It prob-
ably needed an expansion valve and
some flushing, but they needed to use
the van, so we would address that when
we were done with the PTs and they
had time to release the van for awhile.

Another interesting vehicle we took
in was a 2010 Diesel Jetta with 9,000
miles on it that belonged to an electron-
ics engineer. He had driven the car into
a deep ditch of water a couple of years
earlier and it hadn't started since. The
car looks brand new:; it didn't look like
it had been wet inside — the carpet
was pristine and there was no mud
anywhere. But then, the car had been
sitting in his yard for two years as a no-
start. The interesting thing about this
one was that he had replaced every
controller he could get to with salvage
yard units, and he had removed the
radio because it had been wet as well.

What that meant to me was that the
Jetta had been chest deep to the driver
on the inside of the car, usually the kiss
of death for all manner of electronics.
Nothing would talk to the J2534 flasher
or any scan tool, and when I called Joey
Henrich at AE tools, he told me that
nothing would talk on that Jetta unless
a factory radio was installed. Further, if
an aftermarket unit was installed, the
scan tool would be fried as soon as it
was connected. I sent the Jetta's owner
in search of a replacement OEM radio,
and that job wound up on hold. We also
had a percolating Caravan because of
a Chinese radiator and a wire harness
issue on a 2000 Ranger that had dis-
abled the A/C.
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This was the reason for an inopera-
tive A/C on a 2000 Ford Ranger. This
self-proclaimed “electronics guy”
had been tinkering with this truck
and bypassing circuits for a solid
year trying to patch his A/C. My guy
used a wiring schematic and a visual
inspection to find this harness rub-
bing against the EGR pipe. It was a
fairly simple fix.

Another ‘Happy’ Return
The next happy return on the PT hap-
pened when they discovered the cool-
ant was low in the surge bottle, and
when they tried to add coolant to bring
it to the line, it went straight to the
pavement — fingering a brand new
breach in the surge bottle. Further,
they had seen the oil light flickering
again, and this was getting peculiar
enough that I was wondering if the
oil sending unit wire was shorted to
ground, but we couldn’t locate a short.
I did notice in passing, however,
that disconnecting the unit seemed to
cause that light to illuminate (some-
times), which makes normal diagnosis
of a circuit like this kind of trouble-
some and misleading. That led to an
Identifix search, which revealed that
quite a few shops had seen flicker-
ing oil lights because of aftermarket
oil pressure switches on Cruisers.
Because we had to order a surge tank
to replace the newly cracked one on
that PT, we snagged a $25 oil pres-
sure sender from Chrysler on the same
order and swapped that pressure
switch out again.
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This was the positive battery cable on the same van. It always has been pretty
interesting to see how much trouble some DIY folks (and backyard shops) will go
to in their attempts to dodge putting a new cable on one.
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Then came the other PT Cruiser
these folks own, this one a 2002 model
hard top. They reported that they'd had
to add over a gallon of coolant because
it had tried to run hot like the 2005
Convertible had. But pressure test as
we might, we couldn’t locate any leaks,
and the cooling system was full, as was
the surge bottle on that one. I asked

them about the last time anybody had
checked the coolant and they couldn’t
remember — said it had been months.
My prognosis was that it was probably
seeping into one or more cylinders and
making its way out the tailpipe over
time. If coolant is leaving and there
is no leak, that’s the only answer that

makes sense.

Here’s another DIY miracle. The guy who drives this 2000 Chevy Silverado was
having trouble getting his truck started and somebody told him to hit the starter

with a hammer. He thought this was the starter, and well, the rest is history.
Amazingly, the alternator still puts out.

N
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This Dodge Caravan wasn’t overheat-
ing, but it kept percolating — and we had
replaced the radiator about a year ago. |
noticed that the radiator cap had almost
no spring tension when | removed it, and
a new cap didn’t change anything. The
cap on the left is the one that has been
on this radiator and it should look like the
one on the right, but it didn’t. The toler-
ances were wrong on the filler neck. It
took a replacement radiator and a new
cap to pressurize the system and stop
the percolation.
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Explanations and
Scheduling

That postulation of mine led them to
ask how the problem they were having
with this PT differed from the other one,
and so I shifted into teaching mode,
and my answer was that the other
one had a turbocharged engine and
only overheated at high speeds. That
would be, according to my hypothesis,
a migration of the fire from the power
stroke on at least one hole shoving heat
past a compromised head gasket into
the coolant.

This 2002 PT, however, was a differ-
ent story. It would be seeping coolant
into the cylinders rather than letting
compression pass in the other direction.
Just about engine guy has dealt with
both these types of head gasket failures,
but coolant migration into the combus-
tion chamber with the engine running
has always seemed counter-intuitive
to me simply because of the pressure
differential between the coolant pas-
sages and the combustion chamber. My
notion is that most of the coolant migra-
tion takes place as the engine is cooling,
but that generally causes issues on cold
startup, and sometimes they don't have
that kind of symptom even though cool-
ant is being swallowed by the combus-
tion chambers.

We ended that conversation with
the agreement that they would moni-
tor the 2002 Cruiser to gauge the rate
at which the coolant was leaving, and
that they would monitor the 2005 PT
for overheating at normal speeds. One
way or another, both of those cruis-
ers will probably need head gaskets,
but that won't happen until this fall,
because the semester was at an end.
Sometimes I have to kick the can down
the road until the time is right, and
both of these Cruisers can cruise until
it’s time to do the work. ZZ

RICHARD
MCCUISTIAN

CONTRIBUTING EDITOR

Richard McCuistian is an ASE-certified Master Auto Tech-
nician and was a professional mechanic for more than 25
years. Richard is now an auto mechanics instructor at
LBW Community College/MacArthur Campusin Opp, Ala.

Z=7 E-mail Richard at rwm19@mail.com
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GATES PREMIUM
TURBOCHARGER HOSE KITS

urbocharger hoses are designed

to serve two functions — absorb

normal engine vibrations and

provide a means of connec-

tion for the pressurized air
conveyance between the various com-
ponents in the system. Unfortunately,
turbocharger hose failure remains an
all-too-familiar concern for many die-
sel truck owners. This is because
the original equipment hoses cannot
reliably withstand the extreme oper-
ating conditions, temperatures, and
exposure to oil that these hoses are
constantly subjected to. The result is
premature hose failure, normally in
the form of hose blow-off or rupturing.
A failed turbocharger hose will illumi-
nate the check engine light in addi-
tion to causing numerous drivability
concerns, the most noticeable of which
being a severe loss in performance. Air
flow through a turbocharged engine
is designed to be closed, so when one
of the hoses fails, boost pressure is
immediately lost.

Moreover, continuing to operate
the vehicle drastically increases the
likelihood of dirt and other foreign
contaminants entering the engine and
the turbocharger, which may contrib-
ute to catastrophic component failure.
Couple this with the fact that many of
these hoses are only available from the
dealer as part of expensive assemblies,
and you have a real problem. Further
exacerbating this problem is the fact
that the OE parts do not come with
replacement clamps, which can lead
to multiple trips to the local parts store
in an attempt to find suitable replace-
ments. Ultimately, no one wants to be
stuck broken down on the side of the
road, especially because of something
as trivial as a turbocharger hose.

After a thorough analysis of the
original equipment system and com-
ponents, Gates’ engineers identified

several shortcomings pertaining to
the hoses and securing clamps. Many
of the OE turbocharger hoses fail to
utilize any form of an oil-resistant
inner liner, while others employ a
less robust fluorosilicone inner liner.
Both designs result in premature hose
failure as oil will eventually permeate
through the inner liner. Furthermore,
the OE hoses are often secured using
standard worm-gear clamps, which
are also not ideal as they require peri-
odic adjustment to maintain proper
tension. The inferior clamps only
increase the likelihood of premature
hose blow-off.

As aresult, Gates has designed and
engineered a full line of Turbocharger
Hose Kits for Ford, Dodge, and GM
Diesel Pickups. Each kit contains a
superior quality turbocharger hose
in addition to two premium T-bolt
clamps, which allows you to perform
the complete repair the first time.
All Gates turbocharger hoses utilize
a specially bonded fluoroelastomer
liner, which exhibits increased static
friction on the coupling. This results

ADVERTISEMENT

in superior protection against degra-
dation due to oil permeation in addi-
tion to acting as a barrier to harmful
exhaust gases. Moreover, the T-bolt
clamps included in every kit possess
a stainless steel band and bridge
that resists corrosion, all the while
providing consistently better seal-
ing characteristics than the standard
worm-gear clamp. In fact, a recent
comparison of several original equip-
ment turbocharger hoses and the
Gates turbocharger hoses proved the
superiority of the Gates hoses as they
withstood 23% higher pressures than
the OE hoses. This, coupled with the
premium T-bolt clamps included in
every kit, make Gates the obvious
first choice for all your turbocharger
hose needs.

Gates’ expansive line of premium
Turbocharger Hose Kits now covers
Ford Power Stroke Diesel Pickups,
Dodge Ram Diesel Pickups, and
Chevy Silverado/GMC Sierra Duramax
Diesel Pickups. Furthermore, Gates
now offers numerous OE-Exact tur-
bocharger hoses for many popular
European turbo diesel passenger cars.
Please visit www.gates.com/turbo-
chargerhose for more information,
including application information and
part numbers, or www.gates.com to
find a distributor near you.

The Gates Corporation
1551 Wewatta St.
Denver, CO, 80202
(303) 744-1911
www.gates.com
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WHAT’S STOPPING YOU?

functional brake system is essential to a vehicle's

operation. To complete The Perfect Brake Job®, in

addition to brake pads, service providers also need the

right rotors, calipers and hardware — quality parts that

elp the brake system perform like new.

Recognized for its innovation and engineering know-

how, NAPA Brakes offers the aftermarket’s most com-

plete line of brake components. Unlike other suppliers,

our “good-better-best” approach to replacement brakes

is engineering-based, and all products meet or exceed
original equipment standards.

Advanced friction formulations

Most replacement brake decisions focus on friction material,
the brake component that supplies the system’s stopping
power. In some ways, choosing the right friction formula-
tion is like choosing ingredients to bake a cake. As with
cake flavors, there are a variety of friction formulas avail-
able today, each of which can be appropriate depending on
preference or need.

For drivers who want the most enhanced braking “fla-
vor,” NAPA Brakes offers strategically combined formula-
tions in Adaptive One® Premium Replacement Disc Brake
Pads. The only brake pad of its kind, Adaptive One fea-
ture two ceramic formulations in one pad set. The inner
pad is formulated for optimal stopping performance, while
the outer pad eliminates noise and dust. This combination
helps the pads consistently adapt to a variety of braking
conditions, including wide temperature variations. Recently
enhanced formulations improve stopping distances by 20
percent, and reduce noise by 44 percent.

Adaptive One pads come with polymer-coated steel
shims to dampen noise and vibration, as well as radial
tuned slots and contoured chamfers to reduce noise while
increasing braking performance.

Advanced rotors

No brake pad will perform to its maximum potential if not
paired with the appropriate rotor. With expanded coverage,
superior quality and exclusive features and design configu-
rations, the NAPA Brakes line of rotors is the most reliable
and comprehensive in the aftermarket.

Reactive One® Rotors from NAPA Brakes provide for up
to 30 percent longer-lasting pad life, unmatched aesthetics
and a perfect pedal feel. Created from high-carbon damped
iron, they remain cool, quiet and vibration free.

A specially formulated polymer coating covers the rotor
surface outside the pad swept area to keep edges and vanes
rust-free for a clean appearance. Cool Track™ vents provide a
nice strong bite without sacrificing smooth braking. And, the
optimized pad-to-rotor surface contact improves pedal feel.

N
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Advanced calipers

NAPA Brakes offers both loaded and semi-loaded calipers.
Each caliper is supplied with hardware, dust boots, O-rings,
seals and brackets (where applicable).

NAPA Total Eclipse® loaded (LE) calipers are pre-loaded
with quality OE-grade friction, OE-style seals and bleeder
valves, and an exclusive protective coating, which acts as
a rust inhibitor and protects against salt spray and mois-
ture. New hardware is included and installed (where appli-
cable), reducing the risk of future leaks or uneven braking
or pad wear that can be caused by calipers hanging up or
dragging. Precise lubrication of critical areas prevents the
caliper from binding.

Giving service providers the freedom to choose the friction
material for the brake jobs they perform, NAPA Total Eclipse
semi-loaded (SE) calipers have an exclusive protective coating
and are available bracketed and non-bracketed. Application-
specific rear hardware is included and installed (where appli-
cable), and the calipers feature the same OE-style seals and
bleeder valves as Total Eclipse loaded (LE) calipers, along with
precise lubrication of critical areas.

In addition to the quality features that are built into the
NAPA Total Eclipse Calipers, a free 2-year/24-hour roadside
assistance program covering jump-starts and towing is includ-
ed with every purchase.

The perfect brake job

Because not all brake parts wear at the same rate, it can be
difficult for a driver to know when or what parts need replace-
ment. Whether doing a routine inspection or replacing worn
parts, The Perfect Brake Job® from NAPA Brakes provides
reliable, step-by-step inspection and replacement procedures.

NAPA Brakes
3100 Windy Hill Road

Atlanta, GA 30339
Toll-free: 800-272-9562
www.theperfectbrakejob.com
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A POWER PLANT FOR YOUR CAR

These days, car batteries need more than starting power, and the NAPA Legend Premium AGM
takes power to a whole new level. Whether it’s taking charge of power-hungry electronics,
stop-and-go traffic, or brutal weather, the NAPA Legend Premium AGM gives you twice the

endurance of conventional designs. So insist on the battery with the power of KNOW HOW.
Visit your local NAPA AUTO PARTS Store today.

i ’ 800-LET-NAPA / NAPAonline.com @ KNOW HOW
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ELIMINATING STEERING AND
SUSPENSION NOISE IN GERTAIN

GM MODELS

ere are procedures for eliminating steering gear
squeak noise and front strut noise in certain
General Motors models:
To prevent a steering gear squeak noise on
2008-2012 Buick Enclave, 2009-2012 Chevrolet
Traverse, 2007-2012 Acadia and 2007-2012 Saturn Outlook
crossovers built prior to July 1, 2011, GM recommends that
the power steering fluid be changed to DEXRON-VI auto-
matic transmission fluid when a steering gear assembly is
replaced for any reason.

The original cause of the squeak noise may be due to insuf-
ficient grease in the pinion shaft seal. The pinion shaft seal
to pinion strut interface and lack of lubrication may generate
a noise. This noise originates in the gear but may sound like
it is coming from the steering column area. The steering gear
assembly should not be replaced for this squeak noise condi-
tion. For the squeak noise, only the steering gear housing
should be replaced, and the power steering system should
be refilled with DEXRON-VI, which offers the permanent
correction for the squeak noise.

In addition to the squeak noise correction, the recommen-
dation to convert the power steering fluid to DEXRON-VI is
for gear replacements only and not for repairs to other sys-
tem components, such as the pump, cooler or hoses.

A tag identifying that the vehicle has been converted to
DEXRON-VI should be installed on the power steering res-
ervoir filler neck and secured with the cap.

If the power steering system on these vehicles has the
original fluid, the system should be flushed and refilled with
DEXRON-VI. Due to the interface between the pinion shaft
seal and the fluid, it is critical to ensure no fluid comes in
contact with the new seal. Be sure to thoroughly flush all
old fluid from the system prior to installing the new steering
gear assembly or housing.

When changing the fluid, raise the vehicle until the wheels
are approximately 24 inches off the ground. Disconnect the
power steering fluid reservoir inlet hose from the power
steering fluid reservoir and plug the power steering fluid
reservoir inlet port. With the key ON and the engine OFF,
turn the steering wheel fully to the left and to the right while

an assistant maintains the minimum fluid level in the reser-
voir using DEXRON-VI fluid. Continue until the fluid from the
power steering fluid reservoir inlet hose turns red. This may
require up to three quarts of DEXRON-VI fluid.

Eliminate front strut noise

In certain 2008-2014 Chevrolet Captiva Sport; 2010-2014
Chevrolet Equinox and GMC Terrain; and 2008-2009 Saturn
VUE models, a popping or clunk noise coming from the
front of the vehicle may be heard during small- to medium
suspension travel. This condition may be due to the inside
diameter of the front strut jounce bumper rubbing against
the piston rod of the strut, creating a slip-stick condition. To
correct this condition, apply grease to the top and bottom
of the strut shaft.

With the vehicle raised on a frame lift-type hoist, pull
the dust shield/jounce bumper assembly out of the strut
top mount cup and slide it down to expose the top por-
tion of the strut shaft. Apply grease (GM P/N 12345579;
in Canada 10953481) around the circumference of the
strut shaft that is exposed.

Unseat the bottom of the dust shield from the strut
and expose the bottom portion of the strut shaft. Apply
the grease around the circumference of the strut shaft
that is exposed.

Slide the dust shield/jounce bumper assembly down
and reattach the bottom to the strut. Push the top of
the dust shield/jounce bumper assembly up into the top
mount cap as far as possible by hand. The assembly will
fully seat once the vehicle is on the ground and suspen-
sion is allowed to compress.

AlCDelco.
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WHEN SHORTCUTS ARE
NOT A GOOD IDEA

hortcuts, many times they

are great. They save us time,

they save us distance and

they save us extra work. As

a technician, you utilize short
cuts every day. It may be that new
tool that allowed you to complete the
job 20 minutes sooner, or a new tech-
nique to execute a repair that a new
tech brought with him from his old
shop. Remember that first time when
you saw someone unbolt the pick-up
truck box so he could raise it up in
order to get to the fuel pump located
on top of the fuel tank? I remember
the first time I saw that. I also remem-
ber the other technicians standing
around in a group laughing and mak-
ing jokes about this unorthodox way
of replacing a fuel pump. The rest
were all old school on this. Raise the
vehicle up, unbolt the straps (hope-
fully not rusty and they don't break),
raise the jack up under the tank, bring
the tank down and hope and pray that
the tank is not full of gas and that you
disconnected every fuel line. That is
the way it has been done for years. If
it ain't broke, don't fix it, right? We
have heard that expression for years.

Now here comes that new kid with
anew idea. Well it only took a number
of days before the rest of the techni-
cians were now replacing fuel pumps
by unbolting the pick-up box and rais-
ing up one side. Now it was nothing
to laugh at. Everyone was doing it. No
more getting a shower of gasoline, no
more broken fuel lines or clips, and
you got the job done much faster. So
shortcuts are a good thing right?

In many cases they are, but not
when it comes to the parts you use.
OEM, engineered to OEM specifica-
tions, OE form, fit and function. Meet
or exceed OEM standards. Sounds
great, right? So what exactly does all

N
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of this mean? What it means is this.
The manufacturer of these parts has
gone through the pain-staking pro-
cess to engineer and build all of the
components of the part so that they
are as good or better than the original.
No one likes installing a new hub
or bearing assembly only to find out
that it does not fit properly. Or that
you have to splice in a new connector.
Or that you have to take the sensor off
of the old part to install on the new
one...only to find out after all of this
extra work that this new part does
not work properly. That was a part’s
shortcut. You do not gain anything
this way, and in fact, you lost valuable
time that you could have been repair-
ing another vehicle and satisfying a
customer. So, make sure to use a part
engineered to exceed the manufactur-
er's specifications and you will not be
faced with these types of problems.

That is what has been done
with the new line of FVP Hubs and
Bearings. As well as all of the other
products offered by FVP, which are
exclusively distributed by Factory
Motor Parts. FVP parts are engi-
neered to provide OE quality that
is equal or superior to the national
brands. No shortcuts here.

Maybe a better word for a positive
shortcut is process improvement,
unless it is a faster way to get to
grandma’s house for apple pie. Now
that is a shortcut. So maybe when it
comes to parts, is it cutting corners
or a shortcut? We will let you decide.

FVP now offers batteries, radia-
tors, condensers, oil filters, cabin
air filters, fuel filters, transmission
filters, antifreeze, motor oil, ATF,
diesel exhaust fluid and automotive
chemicals. For more information,
visit www.FVPparts.com.

The Confident Solution.’

ADVERTISEMENT
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GET YOUR SHOP
SERVIGE READY

hat is service readiness and why is it important?
Mark Saxonberg of Toyota said it best:
“Service readiness is the act of having
received the service training, information, tools
and parts necessary to perform any diagnosis,
repair and/or adjustment that might be required to support
a product, in advance of product arrival for repair.”

For the aftermarket that means being ready to service or
repair a customer’s vehicle before it arrives at your shop.
Let's put it in context - if a regular customer drops by to
have you change the oil on their 2011 Cadillac CTS that is
equipped with an engine requiring dexos1 oil, and you don't
have the oil in stock, are you service ready?

If that same customer brings their 2012 Kia Sedona with
the MIL on and a complaint of low idle and no power, would
your team be able to handle the issue? Or would they have
to go to service information school first?

A shop that is not service-ready might treat the Kia in the
following manner. A tech drives the car and confirms the
reported problem. Using a scan tool, the tech pulls codes
and finds a P0638 Throttle Actuator range/performance.
He locates a TSB that points to earlier models needing a
Throttle Position Sensor and either a) test the TPS, find no
problem, clear the codes and ship the vehicle or b) test the
sensor, find no problem, change the TPS to be safe, clear
the codes and ship the vehicle, only to find the same Kia
with the same problem and code in their bay the next day.

Ultimately, the shop sends the Kia to the dealer. The
dealer technician, who happens to be service-ready, drives
the vehicle, and because of his training, recognizes the
engine is in a de-rate strategy where the PCM has com-

Advance
Professional

manded the throttle actuator closed because of a potential
problem with either the TPS, the actuator or another com-
ponent that might cause ultimate damage to the engine.
Even an issue as benign as low oil pressure or overheating
could be the root cause. Checking under the hood, the deal-
er tech finds a low-quality oil filter. The filter is changed,
and the oil pressure is restored, curing the need for the
PCM to protect the engine by limiting throttle performance.
Two technicians approaching the same problem, with very
different results.

Your shop can take the necessary steps to become ser-
vice-ready by incorporating the following into your regular
business:

= Provide quality training for your entire team. Training
is a pillar of service readiness; consider that your sales and
customer service team must be every bit as service ready
as your technicians.

= Have you ever taken in a vehicle that you can’t possibly
fix? You need access to OE service information and technical
support to help your staff solve those tough problems. OE
level tooling is a necessity so your shop can communicate
with the vehicle at every possible level.

= Ensure access to quality replacement parts from a part-
ner that is truly invested in your business.

Most important, deliver unparalleled and exceptional cus-
tomer service every time, every day, for every customer and
teammate. Service readiness is a product of your shop’s ser-
vice standards. A team at Advance Professional is ready to
help support your shop in any way we can. For more infor-
mation about commercial programs available from Advance,
call 877-280-5965 or visit Pro.AdvanceCommercial.com.

™
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FUEL SYSTEM KNOWLEDGE

The Problem

Fuel system repairs are often performed
without proper diagnosis, leading to
unneeded parts and the inconvenience
of doing a complex repair that does not
fix the vehicle problem.

The Solution

Basic fuel system troubleshooting and
diagnosis can be accomplished with a
digital voltmeter and some knowledge
of vehicle electrical systems. This arti-
cle provides some guidelines for sys-
tem electrical tests.

System Components to
Check First
If the vehicle will not start, check the
following:

= Fuel level in tank

= Power at the fuel pump fuse/relay

Vehicle System Voltage Test

1. Connect digital voltmeter positive
lead to positive battery terminal.

2. Connect digital voltmeter nega-
tive lead to negative battery terminal.

3. System voltage should read 12.4v
DC or higher with no electrical loads
on the system. If voltage reads less,
starting and charging system should
be investigated before performing fuel
system electrical testing.

Fuel Pump Voltage Test

1. Connect digital voltmeter to fuel
pump wiring at fuel pump connector.

2. Turn key on (pump will only have
voltage for a few seconds).

3. Measure voltage at pump.
Reading should be within 0.5v DC of
system voltage.

Fuel System Voltage
Drop Test

1. Address the negative side of the
circuit first, then the positive side.

N
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2. Connect one digital voltmeter
test lead to the negative battery ter-
minal and the other to the negative
terminal at the fuel pump.

3. The fuel pump circuit must be
energized to properly test. Energize
the fuel pump relay and power the
fuel pump circuit (see NOTE below).

4. If the negative circuit is in good
condition, the voltage drop measured
should be 0.5v DC or less. Larger volt-
age drop readings indicate a problem.
Damaged or corroded vehicle wiring
or harness connectors are likely sourc-
es of the problem.

5. Repeat the voltage drop test
on the positive side of the circuit.
Connect one digital voltmeter probe
to the positive terminal on the bat-
tery and the other to the positive fuel
pump terminal.

6. Energize the fuel pump relay
and power the fuel pump circuit (see
NOTE below).

As with the ground circuit, voltage
drop readings larger than 0.5v DC
indicate system wiring or connector
issues

NOTE: The majority of fuel pumps
run for only a few seconds once the
relay is energized (only long enough
to prime the system) until an RPM sig-
nal is generated. Some vehicles may
require a scan tool to trigger the fuel
pump. Refer to the service information
for your specific vehicle.

Technical Information
Brought to You by AIRTEX
To get more technical tips, tricks and
in-depth “how to” information and vid-
eo0s, go to www.FuelPumpU.com. Fuel
Pump U is created and managed by the
professionals at AIRTEX, who have
over 75 years of automotive aftermarket
and OEM experience. Headquartered
in Fairfield, IL, AIRTEX manufactures a
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ONE CALL, ONE ORDER

lder, high-mileage vehicles
are no problem for Magneti
Marelli Offered by Mopar®.

Serving All Makes

The semi-arid climate of east-
ern Oregon is easier on vehicles than
places that experience more precipi-
tation and greater weather extremes.
Because of that, we see lots of old and/
or high-mileage vehicles at our shop.

A regular customer who recently
purchased a high-mileage 2003 Toyota
4Runner brought it to us for service.
While the well-used 4Runner’s body
was mostly rust-free, it was in need of
the type of service that 10-plus-year-
old vehicles with well over 150,000
miles on the odometer often require
— anew battery, new brakes, and rou-
tine maintenance, including replace-
ment oil and air filters.

The customer, whose other vehicles
are Chrysler Group products, brought
the 4Runner to our shop because he
was happy with the timeliness and
quality of our service — and because
the nearest Toyota dealer is more than
a one-hour drive away.

N
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Magneti Marelli

Quick Delivery

Conveniently, the local wholesaler for
Magneti Marelli Offered by Mopar®
parts — the same dealer that provides
Mopar® parts for Chrysler Group vehi-
cles —is located only 10 minutes from
our shop. Wanting to get the parts in
a timely fashion, I called them and
inquired about Magneti Marelli all-
makes parts for the 2003 4Runner.
Happily — and predictably — every-
thing was in stock and, once the order
was placed, the parts were delivered
in less than an hour.

One-Day Service,

Quality Parts

Once the high-quality front and rear
brake pad kits, battery, and oil and
air filters — all manufactured by
Magneti Marelli and engineered to
meet O.E. standards — arrived at the
shop, we were able to install them
right away and provide same-day
service. This would not have been
possible had we not been able to
source the parts through our whole-
sale dealer.

ADVERTISEMENT

Competitive Pricing,
Satisfied Customers

In addition, the competitive pricing
of Magneti Marelli all-makes parts
means that the cost per unit was less
than if we had called a distributor
of imported car parts. Now my cus-
tomer knows that he can bring all his
vehicles to our shop, no matter what
brand or model, and can count on our
shop’s convenience, quality, quick
turnaround and reasonable pricing,
enabled by our local Mopalr® and
Magneti Marelli wholesale dealer.

If your shop regularly services a
diverse array of makes and models,
ask your Mopar dealer about Magneti
Marelli. You'll be glad you did.

©2014 Chrysler Group LLC. All Rights Reserved.
Mopar is a registered trademark of Chrysler Group
LLC. Magneti Marelli is a registered trademark of
Magneti Marelli S.p.A.

Offarad by:

MOPAR.
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Quality Auto Parts for All Major Makes
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BATTERY SERVICE AND

REPLACEMENT

0 one misses their battery until it's
gone. You can help your customers
avoid getting stranded by testing
every battery that goes through your
shop.

The first step is to inspect the battery and
cables. Look for signs of corrosion, terminal
damage, cracked case, bulging at the case
ends. Wipe the dirt off the top of the battery
and clean any corrosion that may be present.

If the battery has vent caps, lift the caps to check the
electrolyte level and add distilled water if needed being
careful not to overfill.

The old carbon-pile tester you may have sitting in the
corner is so last century. Today there are digital load tes-
ters that will test the battery, starter, and alternator in
less than a minute. That's a minute well spent to give
your customer peace-of-mind and alert them to potential
problems —before they happen.

If you have customers who don't drive their vehicle often,
or who don't go very far when they do, their battery may
need more frequent monitoring. A battery will begin to sul-
fate when the battery’s open circuit voltage (OCV) drops to
12.4 volts or lower.

Sulphation leads to shorter battery life. When a battery
rests in a low state of charge, the electrolyte contains less
sulphur. Where did it go? It's resting on the grids and
will crystallize there leaving less active surface area to
conduct electricity.

The vehicle’s alternator is designed to maintain a fully
charged battery and not designed to fully charge a dis-
charged battery. If you see OCV at 12.4 or lower, charge the
battery with an external charger — microprocessor-controlled
chargers will give you be the best results.

You may want to discuss options with your customer to
maintain a full charge. The solution may be to drive the vehi-
cle more or to use a battery maintainer while the vehicle sits.

The Right Replacement Battery
When you've determined the battery needs replacing, all
replacement batteries are the same, right? Actually, they're
not. The quality of a battery’s positive grid will determine
how dependable the battery will be.
There have been recent advances in battery manufactur-
ing that help make one battery be more reliable than another.
In warmer climates where high cold cranking amps (CCA)
are rarely needed, batteries with thicker grid plates and
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lower CCA tend to outperform batteries with thinner grid
plates and higher CCAs. The thicker grids resist corrosion
better than the thinner plates found in cold climate batteries.

Another advancement is the method used to create the
grids. The most reliable grids are now made by rolling and
stamping the lead — like a coin. Stamped grids are stron-
ger and resist corrosion better than grids made with older
methods like casting.

Newer car models are coming with more power-hungry
electrical accessories. SUVs and trucks continue to be popu-
lar choices. Some are driven in rugged conditions. These
vehicles need a more capable battery. Absorbed Glass Mat
(AGM) batteries have a spill-proof design that won't leak
acid, resists vibration, and conducts electricity better than
their flooded cell counterparts. AGM batteries offer the high-
est performance available today.

For better performance, ask your battery supplier for bat-
teries that have:

= Stamped grids

= Thicker grids that are designed to perform better in the
heat (if you live in a warmer climate)

= An AGM battery for high performance in extreme con-
ditions

If you're looking for a supplier that offers the options and
the level of quality your customers deserve, AutoZone can
help. They offer the right testers, the right batteries, and the
right level of service to meet your customer’s needs.

Duralast
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Introducing Duralast® ProPower;" made exclusively for the automotive
professional. Available fast and fully charged with AutoZone’s Hot Shot
Delivery program. Plus, offer your customers peace of mind with a
comprehensive warranty that offers 24-hour roadside assistance,

trip interruption insurance and free battery replacement.

To learn more about Duralast ProPower
visit DuralastProPower.com or call 866-727-5317
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BE SYSTEMATIC WHEN
PERFORMING BRAKE SERVICE

complete brake service restores the
braking system to its original operat-
ing condition. Keep in mind newer
technologies like Electronic Stability
Control (ESP) depend on the basic
braking system being in good operating
condition and don't know if the system was
serviced correctly the last time around.

The success of any brake service depends
on many factors, but should always follow
a systematic process to ensure you see the
overall condition of the brakes system and
don’t miss anything. Here are the steps at
a high level:

1. Perform an initial brake inspection
looking for unusual brake wear issues.
Look for uneven pad wear, leaking
hydraulic components, check the brake
lines and hoses, etc.

2. Replace or resurface rotors and/or
drums according to manufacturer
recommendations.

3. Inspect and/or replace brake
hardware according to manufacturer
recommendations.

4. Inspect and/or replace brake fluid
according to manufacturer recom-
mendations.

5. Install replacement brake parts that
properly fit the vehicle.

6. Road test the vehicle after the brake
service to ensure proper brake opera-
tion. (Tip - an infrared temperature gun
can help you determine if all four brakes
are operating correctly following a brake
service.)

You might be wondering about item num-
ber five. Why the need to check for properly-
fitting brake parts during the brake service?
Figure 1 shows an example of a brake pad
that was not properly designed to fit this
vehicle. As you can see, there is excessive
space at the top of the brake pad; so even
though the pads were recenty-replaced, this
customer might complain about an intermit-
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tent clicking noise in the front of the vehicle
when braking in forward and reverse.

Using feeler gauges, Figure 2 shows the
amount of material missing from the brake
pad for proper fit.

The clicking noise was coming from the
brake pad walking in the caliper bracket. The
technician did use some brake pad glue, but
the small size of the brake pad caused the
adhesive to break loose from the caliper. In
this case you can easily move the brake pad
front-to-back and top-to-bottom.

Figure 3 shows a properly-fitted brake pad.
The pad is the right length and fits correctly
in the caliper bracket.

Always remember to check replacement
parts for proper fit and if something does not
look right stop and ask some questions. You
can perform a really top-notch brake service,
but if the parts do not fit correctly you might
end up with a come-back, which will cost you
time, money and customer confidence.

For your customers who demand the very
best, choose Bosch QuietCast™ Brake Pads.
They're manufactured under the same exact-
ing quality standards as Bosch OE brake com-
ponents and systems, and undergo rigorous
physical and dynamometer testing to deliver
quiet operation, durability and long life.

famiem Disc Brake Pasds

ADVERTISEMENT

Figure 1: Improper brake pad
fit - note excessive space at top

Figure 2: Amount of material
missing from the brake pad

Figure 3: Properly-fitted pad
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A NOT-SO-REMOTE
POSSIBILITY

ver been stressed over a frustrating steering com-
plaint? Perhaps you even tried installing several dif-
ferent power steering pumps and/or steering units
only to still have noise or lack of assist issues you
can't seem to repair! If so, you're not alone.
CARDONE Industries regularly fields this sort of phone
call through its Tech Advisor Hotline. In many cases, the
problem isn’t the pump or the steering unit — it's the
remotely-mounted power steering pump reservoir.

The Problem
Many late-model vehicles now use remote-style power steer-
ing reservoirs, which incorporate a fine-mesh screen to trap
contamination and prevent it from entering the power steer-
ing system. The screen prevents contaminants from damag-
ing healthy power steering components.

However, a major drawback to this design is that these
reservoirs do not have bypass capability like an engine
oil filter does. This means that once the screen becomes
clogged, the system begins to starve itself of power steer-
ing fluid, leading to noise, lack of assist and/or premature
power steering pump failure.

As you can see in the photo example, the screen is almost
completely obstructed and will not allow a sufficient flow.

The Wrong Solution

Unfortunately, some vehicle owners and technicians punch
a hole in the mesh screen to allow fluid to once again flow
freely into the pump. This may temporarily solve the prob-
lem, but is a very dangerous repair method. All the debris
that once was caught by the screen is now allowed to travel
through the pump then the lines and into the spool valve
of the steering unit. This will almost certainly cause future
problems in the steering system. The O.E. engineers includ-
ed the screen for a reason — do not damage this simple, but
vital element of the system.

The Right Solution
The proper fix is to simply remove the reservoir and clean the
screen with an aerosol carb cleaner or brake cleaner. Once
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Obstructed power steering remote reservoir screen is often
the culprit for steering issues.

the screen is cleaned, use low-pressure compressed air to
ensure the cleaning fluid has fully evaporated. If cleaning
chemicals contaminate the power steering system, they can
seriously damage O-rings and seals.

Once the reservoir is completely dry, make sure the
screen is clear by pouring fresh power steering fluid
approved for that vehicle through the reservoir. If it flows
freely without restriction, the screen is clear.

Before re-installing a reservoir on units that bolt directly to
the pump, make sure you lubricate the new O-rings that were
supplied with the pump with fresh power steering fluid.

For remote reservoirs that connect to the pump via a fill
hose, carefully inspect the hose to ensure it has not col-
lapsed. Over time, it is common for this fill hose to soften,
which allows it to collapse and starve the pump for fluid,
repeating the same problem the clogged screen presented.
If the reservoir is damaged or cannot be cleaned properly,
CARDONE offers many popular reservoir part numbers.

CARDONE is Here to Help You
Running into installation problems? Can’t figure out
which CARDONE part you need? Call
CARDONE's Tech Advisor Hotline at 888-
280-TECH (8324). Mon-Thu 8am-6pm, Fri
8am-5pm EST.
For a video version of this article, scan

this QR code.

ADVERTISEMENT



We’re tearing away perceptions of
late-model, high-tech parts.

Is the O.E.dealer the only place to turn for late-model, high-tech parts?
They sure want you to think so — but CARDONE has another solution.

Our products go through a rigorous re-engineering process, often result-
ing in improvements over the original design...but at a much lower cost.
Each product is also backed by our industry-leading technical support,
ready to help with any installation questions or concerns at 888-280-TECH.
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Engineered for Sustainability™
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Stay up-to-date with our new product offerings at cardone.com.
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AVOID THE MIL AND

CEL WITH OEM

By Dan Caciolo, Head of Product Marketing - Engine
Management & Fuel Supply

wise man once said, “The bittemess of poor quality lin-

gers long after the sweetness of low price is gone.” This

could not be a truer experience for even the most savvy

of shops, when the issue involves engine performance

and fuel delivery. If isn't done right the first time, you're
gonna get the light. As you may know, a big part of doing it right,
when replacing components in a vehicle’s engine management
and fuel supply system, is using OEM parts you can trust.

We're talking about parts such as mass air flow and mani-
fold absolute pressure sensors, electronic throttle valves, air
actuators, fuel injectors and fuel modules. The
big problem is that these parts are typically
sourced from the ‘OE dealer only’ and usu-
ally come at a very steep price. While there
are aftermarket parts out there that cost less,
they may not deliver the required level of OE
quality and performance. These non-OE parts
may look and fit the same, but they may not
work the same.

Engine management and fuel supply com-
ponents are essential to the vehicle’'s well
being, and can directly affect overall drivabil-
ity, power response, efficiency, fuel econo-
my...and in some cases, even warranty. You
don't question the quality of your work and
you shouldn't have to question the quality of
the parts you use, either.

New VDO ‘OEM Only’ Parts Program
The good news is that Continental has an
unbeatable solution for today’'s independent
shops and service technicians with its new
VDO Engine Management and Fuel Supply
Program. This program offers an exceptional
range of premium VDO branded ‘OEM-only’
replacement parts at very competitive prices.
These parts come directly from the manufac-
turer - Continental, and they are the same
parts that are supplied as original equip-
ment components to vehicle manufacturers
around the world.
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VDO

VDO is a trademark of the Continental Corporation, and the
VDO Program features formerly ‘dealer only’ Electronic Throttle
Valves, Air Actuators, MAF and MAP Sensors, Fuel Injectors
and Fuel Modules. These high quality, OE parts deliver excel-
lent European, domestic and Asian coverage for popular and
high volume vehicles, as well as hard to find applications.

Remember, all aftermarket parts are not created equal, but
all OEM parts are. So when it comes to servicing engine man-
agement and fuel supply systems, you'll want to do it right
and keep off the light. Your best choice is VDO OEM Only
Engine Management and Fuel Supply replacement parts.

For more information, visit vdo.com/usa or contact
salessupport-us@vdo.com.
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VDO is a Trademark of the Continental Corporation
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VDO - A Trademark of the Continental Corporation

WwWw.vdo.com/usa

OE parts, direct from the OEM.

Our new VDO Engine Management and Fuel Supply Program
offers ‘OEM-only’ parts, direct from the manufacturer — that’s
Continental — and that’s us! VDO is a brand of the Continental
Corporation, one of the largest original equipment manufacturers
in the world. The line includes Electronic Throttle Valves, Air
Actuators, MAF/MAP Sensors, Fuel Injectors and Fuel Modules,
with coverage for European, domestic and Asian applications.

With VDO, we deliver the best-in-business quality and service,
to help our customers stay ahead of the competition.

Choose VDO and choose products that fit right
and work right — the first time, every time.

For more information, call: 800-564-5066
or email: salessupport-us@vdo.com

To learn E i E

more, scan

the code: E i V D O
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A FUEL TRIM ISSUE CAN EASILY
BECOME BE A GONVERTER PROBLEM

By Jack George,
Advanced Emissions Specialist

ehicle fuel trim can be very valuable in diagnosing
converter problems. It will give a clear window into
the heart of the fuel control system and how it is
working. Any fuel trim issue, if left unchecked, will
eventually have an adverse affect on the converter.

Fuel Trim

Rich Exhaust

Go Lean Command Go Rich Command

-25% 64— 0% ———> +25%

Subtracting Fuel Adding Fuel

20% 15% 10% 5% 5% 10% 15% 20%

0%
No Adjustment

Understanding Fuel Trim

A vehicle's computer system uses fuel trim to help maintain
the ideal air/fuel ratio for complete combustion (stoichiome-
try) — 14.7 parts air / 1 part fuel. In order to work at maximum
efficiency, three way catalytic converters need the mixture
to be constantly driven rich/lean around this ratio. Fuel trim
can also compensate for other vehicle issues. That's why fuel
trims are so useful. They can help identify problems such as
an intake manifold vacuum leak (positive fuel trim - lean) or
a stuck open fuel injector (negative fuel trim - rich).

Short Term Fuel Trim

Short Term Fuel Trim (STFT1 and STFT2) is the computer’'s
immediate response to adjust the air/fuel ratio. In positive
corrections, fuel is added to adjust for a lean condition, while
negative corrections respond to a rich condition. STFT cor-
rections represent the current engine run cycle and react
very quickly to O2 sensor input. If you were to create a large
vacuum leak at Idle by disconnecting the PCV hose, the com-
puter would immediately add positive fuel trim to balance
the mixture. Short term fuel trim is not stored in Keep Alive
Memory (KAM) after shut down and automatically resets to
0 for the next start/run cycle.

Long Term Fuel Trim

Unlike STFT, Long Term Fuel Trim (LTFT1 and LTFT2) is
learned over time while in closed loop operation. It is stored
in the KAM and also used for open loop fuel calculations (like
start up and wide open throttle). LTFT is a coarser adjust-
ment and also works to keep STFT within specification.

Diagnosing with Fuel Trims

Fuel trims can help you zero in on the problem, especially
when there are no other trouble codes present. Knowing
whether a vehicle is running too rich or too lean will help nar-
row down your diagnosis. Fuel trims that differ greatly from
one cylinder bank to another will also point you in the right
direction. Always evaluate fuel trim at idle and at 2,500 rpm.

Running too rich - High negative fuel trim corrections
can be caused by MAF sensor problems, high fuel pressure,
leaking fuel pressure regulator diaphragm, faulty evapora-
tive emissions components, leaking injectors, defective Oy
sensors, exhaust leaks/pinholes before the Oy sensor, cool-
ant temp sensor problems, and base engine issues such as
low compression and incorrect camshaft timing.

Running too lean - High positive fuel corrections can
be traced to MAF and Oy sensor faults, vacuum leaks from
intake gaskets/hoses, unmetered air (intake snorkel leak),
clogged or dirty fuel injectors, fuel delivery issues, and
exhaust restrictions such as a clogged catalytic converter.

Diagnostic Tip
For a suspected vacuum leak, note the fuel trims at idle and
increase engine speed to 2,500 rpm and hold. If the STFT
immediately decreases and moves to acceptable levels and
the LTFT slowly starts to come back down, you may have a
vacuum leak. After the repair, reset the KAM and start the
vehicle. Monitor the fuel trims to make sure they are within
the normal ranges. It could take up to 10 miles of driving for
an accurate LTFT reading.

For additional information, call your distributor or visit
www.easterncatalytic.com.

EASTERN
CATALYTIC

World Class Catalytic Converters
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CARB Compliant Converters?

Call Eastern Catalytic first!

Eastern Catalytic ECO CARB Converters are CARB
compliant and available in Universal and Direct-fit
configurations for OBD Il and pre-OBD Il CARB
vehicles. Like every Eastern Catalytic Converter,
our ECO CARB Converters are designed to fit right
and work right, first time, every time.

Get the ECO Series advantage

ECO CARB Series converters feature washcoats
with greater loadings of precious metals to handle
applications with ultra low emissions or higher than
normal emissions, as well as vehicles with higher
mileage and heavier workloads. That means fewer
comebacks and happier customers.

Install Eastern with confidence

All Eastern Catalytic CARB compliant converters
are covered by our 5 year /50,000 mile warranty.*

Broad CARB coverage, rock-solid construction,
and a supplier that stands behind you, Eastern is
the right choice for you and your customer!

*See easterncatalytic.com for warranty details.

Scan to find your
application online.

Now available:
Our new 2015
CARB CATALOG

EASTERN
CATALYTIC

World Class Catalytic Converters

www.easterncatalytic.com

In USA and Canada: (800) 553-7199 | Fax: 215-702-3606

email: info@easterncatalytic.com
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FEDERATED OFFERS PREMIUM
BRAKING PERFORMANGE FOR
TODAY’S VEHICLES

ederated Auto Parts has developed an addition to its

friction offering with a new co-label line developed

and supplied by Wagner Brake. The new product line

is a premium offering designed for professionals that

was exclusively designed for Federated members and
their customers.

The line uses the highest performing formulas specific to
each application and includes System Synergy Technology
(SST) which is an OE approach to brake design that ensures
the interaction of all brake components to provide the ulti-
mate performance.

Each set of Federated Professional Premium is engineered
and designed to match the OE pad in fit, form and function
and uses premium formulations and shims designed for ulti-
mate performance on each application.

The System Synergy Technology focuses on managing
the NVH (noise, vibration, and harshness) issues through
testing and validation of the various components used in
disc pad designs. While many consider a disc brake pad one
component it actually consists of many different components
including backing plates, shims, hardware, along with fric-
tion material, slots and chamfers that all must be designed
to work together to deliver ultimate performance.

Working with Wagner Brake experts, Federated has
developed a product line that uses OE designs, and
improvements in materials and component integration, to
deliver superior performance to other aftermarket lines. The
Federated Professional Premium line provides superior brak-
ing performance, long life and quiet operation for customers
who perform premium brake service and have a reputation
for using high quality brand name parts.

Federated has a history of working closely with high-qual-
ity manufacturers to develop exclusive products designed
specifically for use by quality technicians and professional
service providers. The Federated Professional Premium line
of disc brakes is designed to take all the mystery out of all
the different materials and grades available in the market
today by using System Synergy Technology to focus on the
best solution for each vehicle.

“We spent countless hours working with Wagner Brake
experts in designing this line,” stated Phil Moore, senior vice
president for Federated Auto Parts. “The results from both
testing and customer feedback have been outstanding. This
new product line delivers premium performance in every

N
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area and we believe will be a major benefit to our profes-
sional customers.

“Working with Wagner and Federal Mogul made this
project easier due to their commitment to quality and their
outstanding manufacturing and R&D facility in Smithville,
Tenn.,” Moore continued. “We are proud to have a premium
product line that is made in the USA”

Federated Professional Premium brake uses an OE
approach to the design process that delivers the ulti-
mate in overall performance for the professional service
provider and is available exclusively from members and
affiliates of Federated Auto Parts. For more information,
visit www.federatedautoparts.com.
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Federated

‘SIV LIRS PROFESSIONALS

Meet The Newest Member
of the Federated Team

Federated is honored to serve as a
corporate partner of the U.S. Marine Corps
Reserve Toys for Tots campaign.

This holiday season, Federated and its
members will be raising money and
collecting toys at their stores nationwide
that will be donated to Toys for Tots.

For more information about participating or donating, visit http://www.Federated AutoParts.com/ToysForTots.aspx.
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AIR GUN WITH

UNPARALLELED AGCESS

e all know that radiators keep

engines cool by allowing ambi-

ent air to flow through and

dissipate heat from the coolant

traveling through the core. For
this heat exchange to work, the radiator
condenser must be free from debris which
impedes airflow. With that in mind, a good
diagnostician- when dealing with a vehicle
running warm-should first give the radiator
a quick cleaning before delving into ther-
mostats and coolant temperature sensors.
If the radiator is plugged up, compressed
air will certainly give you a visual indicator
of the problem. If you've worked on enough
vehicles, chances are you have quite a few
tales of various foreign objects obstructing
radiators.

Up until now, blowing out a radiator was a
bit of a chore using traditional long-reach air
guns. However, an innovative redesign offered
by IPA called the Air Comb is purpose-built for this task.

The Air Comb is the first flush 90° blow gun. This design
element is the key to its effectiveness. Traditional air guns
utilize 90° bent tips, which when used to clean areas per-
pendicular to the tool often results in clearance issues, par-
ticularly in close quarters. This is especially true when trying
to remove debris from radiators, oil coolers and condensers,
which modern engineers seem to love stacking closer and
closer together. In these situations, even the smallest 90
degree bent air gun won't fit.

Utilizing IPA’s Air Comb (available in 12-inch, 24-inch,
36-inch, and 48-inch lengths), a mechanic can easily insert
the tool behind the radiator utilizing the unidirectional flush
air output to blow debris toward the grill. Another great fea-
ture of the Air Comb is the tool's 5-port tip. This provides
greater air volume and covers a wider surface area than
traditional single port air guns while making the job much
quicker. If the vehicle being serviced has recently been off-
road or used in a severe environment, a quick cleaning with
the Air Comb should flush out a good deal of debris from
the radiator unit which may eliminate problems related to
overheating. If problems persist, you can continue down
your diagnostic checklist and look into the coolant health,
thermostat and coolant temperature sensor as needed. The
Air Comb is also very useful in cleaning other critical heat
exchanging components which may be clogged as well.

N
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This tool is also excellent for blowing out air filters. Yes,
you read that correctly. Despite what you may have heard,
it is perfectly fine to blow out debris from air filters in order
to prolong their service life- provided you have the correct
tools. Because the output volume is focused across the Air
Comb'’s five ports, the tool will not poke a hole in the filter
medium like standard single-port air guns often do. It works
great with both panel and cone style filters.

The Air Comb is a very handy tool and showcases the
innovation happening here at IPA. Keeping one in the shop
will certainly come in handy in the above scenario, and trust
me, you will find a list of other uses for the tool that your old
blowgun just couldn’t handle.

Innovative Products of America® Inc. (IPA®)

(OEM) Original Equipment Manufacturer USA

234 Tinker Street, Woodstock, NY 12498

845-679-4500 www. ipatools.com info@ipatools.com

FUTURE NOW?®
®

ADVERTISEMENT



A Manufacturer of Innovative Tools & Equipment

FUTURE Now,

AIR COMBe #8050-8053

Special, multi-port nozzle maximizes air pressure
and volume at a 90° angle to thoroughly clean air
filters, condensors, radiators, and more.

¢ Focused, high-pressure output

90° Multi-Port Air Gun

www.ipatools.com

845 679-4500

Safe on All Air Filters

e 5X the air volume the air
e Long-reaching, 90° airflow volume
e Accesses hard-to-reach areas
¢ Does not punch holes in air filters
e Available in four sizes
#8050 - 12"
Scan QR code
for more info #8051 - 24"

#8052 - 36" a
#8053 - 48" a

FUSE SAVERe DISC BRAKE SYSTEM
MASTER KIT #8016 ANALYZER #7884
Chase Down Short Circuits Uneven Brake @
Without Replacing Fuses Pad Wear? "
Eliminate /€
= Guesswork When 4

Troubleshooting /7 4
Disc Brake
Problems i/

4

LIGHT RANGER MUTT #9101
Utility and RV Type Trailer Tester

Battery Not ]
Included 4
»

e Portable, water resistant trailer
tester for lights and electric brakes

e Tests 7 spade, 6 round and
4/5 flat pin trailer side harnesses

e Short circuit protection

HEAVY RANGER MUTTe #9102

Commercial Trailer Tester

Includes: Trickle charger
and trailer plug adapter

L=
6-PC. RELAY BYPASS LIGHT SOCKET
SWITCH MASTER KIT BRUSH KIT #8086
#9038 Remove Corrosion
Energize a fuel pump with and Restore
the push of a switch Connectivity

B

SPECIAL TUFTED END

14" MANTUS™ TIGHT
ACCESS TOOL #8100

Go Where No Tool Has Gone Before!

Other
Pliers
Have

Limited

Reach

[
3"
Longer
Reach

o Slim profile design allows for futher reach

e Precise interlocking jaws P
for a strong grip g

e Surgical grade
stainless steel

IPA® is a manufacturer of first time specialty tools and equipment with 24 hour repair/replace policy. All the products are available through local
distribution. To learn more, visit www.ipatools.com or call 845-679-4500. ©2014 Innovative Products of America® Incorporated. All rights reserved.
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ORIGINAL EQUIPMENT
FOR THE AFTERMARKET

here’s no doubt about it:

Age requires a stronger prescription.

Even OE replacement shocks may not be “good
enough” for used vehicles.

When OE Isn’t Enough

OE shocks and struts are designed and built to work well
on a brand new vehicle rather than one with 50,000 miles
or more. As a vehicle and its tire control components age
and wear, they allow more steering and suspension move-
ments. When you think about it, replacing shocks and struts
with OFE units on a used vehicle can be like putting used
parts back on the vehicle. OE shocks and struts are not
designed to compensate for additional suspension wear or
movements.

Why are KYB Shocks and Struts a Better
Choice for Used Vehicles?
Because they are calibrated to help compensate for age and
miles driven. Shocks and struts main job is to control and
resist movement. Since a used vehicle will have additional
steering and suspension movements, they must be capable
of at least or more than the original design if your goal is to
restore original vehicle performance.

KYB is one of the world’s largest suppliers of original
equipment shocks and struts to new vehicle manufactur-
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ers. KYB aftermarket shocks and struts are built with the
same OE quality and on the same KYB OFE assembly lines
as our OE products. The only difference is re-calibrated
damping rates to help compensate for typical wear.

The result: KYB shocks and struts help restore like-new
ride and handling for used vehicles.

Restoring designed ride control performance, like 20/20
vision, requires OE-level manufacturing and aftermarket
designed performance: KYB products have both!

KYB offers performance-restoring shocks and struts
for almost every domestic and import vehicle on the
road today.

Worn
Performance

Vehicle-Designed
Performance

®
Equipment
World Class Shocks & Struts for the Aftermarket’

ADVERTISEMENT



Original
Equipment
World Class Shocks & Struts for the Aftermarket’

KYB Shocks & Struts

Research, testing, zero-defect manufacturing tolerance and a commitment to
original vehicle design and performance. The choice of New Vehicle Manufacturers
and Top Service Professionals around the world.

Beware of Copies & Imitations
If it doesn’t have the KYB logo - it's not KYB. Anything less than KYB.......is just less!

Please visit us at www.kyb.com to learn more
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SCAN TOOL CONSIDERATIONS

iagnosing vehicles to get to the root problems
of what needs to be repaired is one of the most
frequent and time consuming challenges techni-
cians face. The adage “time is money” certainly
rings true when repairing vehicles. Fortunately
diagnostic tools can help get repairs completed quickly
and properly. This can translate into greater throughput of
vehicles in and out of the shop, fewer comebacks, greater
customer satisfaction, more repeat business, and a more
efficient revenue stream. A scan tool can be a technician’s
best friend, but the choices of tools and what to look for can
be daunting and confusing. There are certain features to
look for that provide the desired return on investment (ROI).
A recent aftermarket study found that on average, techni-
cians use a scan tool more than 30 times per week. Having
a scan tool that could save four to five minutes per accurate
diagnosis between providing VIN decode, DTC's, testing,
proper diagnosis, resets, etc., would save 104-130 hours
(or two to three or more average work weeks) per year.
Wouldn't it be nice to put that extra time to use, repairing
more vehicles and generating more revenue?
There are numerous tools on the market that provide
a wide range of functionality. There are expensive OE
specific tools, generic OBD-II, along with cheap counter-
feits and many in between. To maximize your ROI from
a single diagnostic scan tool, here are some things to
consider:

Speed: If you can save a couple minutes per job, you
can earn thousands of dollars more per year. Different
tools use different hardware and software configurations.
Just like some cars are faster than others and some com-
puter microprocessors outpace the field, it is the same
with scan tools. Differences in software architecture, data
format, hardware, connection type, and more, all lend
themselves to how the tool will perform. Consider the
speed of the tool before you purchase.

Vehicle Coverage: Some shops need limited cover-
age for just one or a few vehicle makes. Others do not
know what will be the next make to enter the bay. It
could be domestic, Asian, or European, with countless
years, models, and variants. Knowing your business
and the vehicles repaired will impact your tool buying
decisions.

Functionality: To do the job right, without outsourcing
or referring customers elsewhere, the primary tool needs
to be far enhanced beyond generic OBD-II reading. Proper
functionality allows a deeper dive and has a better proper
diagnosis success rate, which also translates into fewer
expensive comebacks. Some of the functions to look for:

N
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= Rapid VIN decode

= Standard and Special Tests

= Intelligent Vehicle Communication Interface (VCI) —
Communicate via lights and sound

= Wireless mobility like Bluetooth

= Qutput controls

= Resets

= Playback and Flight Recorder

= Seamless leap to online repair data

= Regular, rapidly downloaded updates

= Customer Reports — Pull and print codes, data, graphs,
etc. for your customers

m J-2534 Pass-Through for reprogramming

= History — Data storage and retrieval for all scanned
vehicles.

Price: Many scan tools cost $3,000 to $4,000 or more,
depend on expensive hardware tablets, and annual or peri-
odic updates are required. The hardware adds little value
other than a place to view a screen and run the software.
A lot of expense can be saved by going to a software-
based solution that downloads to a tablet or laptop.

The MAHLE TechPRO Diagnostic Scan Tool was
designed to meet the speed, coverage, functionality, and
low price criteria mentioned above. Just announced at
AAPEX 2014, it will be available in 2015.

MAHLE Aftermarket Inc., Service Solutions
10 Innovation Drive, York, PA 17402 USA
Toll Free 800-468-2321

Phone 717-840-0678
www.servicesolutions.mahle.com

MAHLE

Driven by performance
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MAHLE

Driven by performance

~5 K -

HELPING TECHNICIANS WORK SMARTER - NOT HARDER

SMART TECH(nology)

www.servicesolutions.mahle.com

Wireless connectivity:
Bluetooth-enabled VCI

Speed: decode a VIN
in 1 second with 1 click;
diagnose in seconds Vehicle information
automatically
linked to online
l resources for
quicker diagnostics

Introducing the world’s fastest diagnostic scan tool*

T ®
*TechPRO® is a software-based diagnostic tool. Connect to your existing tablets or laptops. eCh PRO
Optional tablet is available from MAHLE.
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IMPROVE ENGINE
PERFORMANCE WITH GUMOUT
MULTI-SYSTEM TUNE-UP

ore than likely, you've been asked, “Do I need

to use a fuel additive or a fuel system cleaner?”

and “Are they worth it?” A quick-and-easy

answer is yes, but to make the best recom-

mendation on which product to use, you need
to understand the science behind the products.

Over time, all engines lose performance and fuel econo-
my. Much of this is due to the impact of fuel on key engine
parts. Even high-quality fuel produces carbon deposits dur-
ing combustion. These deposits build up on engine parts,
limiting their performance.

Fuel also contains ethanol, which attacks metal sur-
faces and allows water to have a more corrosive impact.
Gumout® performance additives are developed with the
latest science to maximize engine performance in these
conditions.

Gumout’s latest innovation, Multi-System Tune-Up®,
treats the entire fuel system with an exclusive, scientifi-
cally formulated blend of premium cleaning and condition-
ing agents to restore performance and fuel economy in any
engine type.

A More Complete Clean

The intense heat of the combustion chamber can make
important engine parts like piston tops and cylinder heads
difficult to clean. While many fuel additives burn up before
cleaning these hard-to-reach parts, the polyether-amine
(PEA) used in Gumout remains stable, easily withstand-
ing the 495°F heat.

PEA breaks the bonds between carbon deposits and
engine parts, removing them from the fuel system. The
result is cleaner piston tops and cylinder heads, as well as
a cleaner combustion chamber. This reduces hot spots that
can lead to pre-ignition and reduced combustion efficiency.

PEA also cleans other vital parts of the fuel system, such
as fuel injectors, intake
valves and ports, for
maximized performance
and fuel economy. Once
deposits have been
removed, PEA bonds
to the metal surface of
engine parts to prevent
future buildup.

ITW Global Brands

6925 Portwest Dr.
Houston, TX 77024-8042

Toll-free: 855-888-1990
information@itwgb.com
www.gumout.com

More Conditioning
and Protection
But cleaning is only part of
the story. Gumout Multi-
System Tune-Up also features
a wider range of conditioning
ingredients. Antioxidants
help stabilize fuel and oil,
particularly in engines that
are used less often, to keep
varnish from developing on
metal parts. In addition, cor-
rosion inhibitors keep key
engine parts from degrading,
helping to extend engine life.
Gumout Multi-System
Tune-Up can be used in gas,
ethanol, diesel and poured into &
-

Helps smooth rough dling/pingind g,
Lubricates upper cylinders ‘

the crankcase to stabilize oil. Flghtsethanal orroson
, - . Remaves moisture

It's built to handle the require- Dty Ceans diect and indirct fuel injectos f

ments of modem engine I°S m“""’u gum and “‘""": s

technology, like gasoline direct "1;:;' thanalfex fue,diesei & biodiese! ::‘

injection (GDI), turbos and - el
s R LrAMMABLE g, g LTSS

superchargers, and it's equally s ST P0RS Ay CALISE DROWSIESS D

- . - FOFEACHOF L M, ot cmy oo o™
effective on engines without NET 16 L 02t ) 473l

those systems, thanks to its
advanced ingredients.

Tested and Retested
We constantly put our formulas to the test — in the lab, on
the track and on the street — to ensure they always meet the
toughest standards of performance and safety.

Cleaner, better conditioned engine parts mean better per-
formance. Prove it to yourself at GumoutProvelt.com.

PERFORMANCE ADDITIVES
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'>1 YOUR ENGINE LIFE IS ALSO RESPONSIBLE
-+ FOR SLOWLY KILLING IT.

Even high-quality fuel can eat
away at performance and engine life.

_T This happens in two ways:

carbon deposits left behind after
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Gumout is scientifically proven in the lab, on the track

and on the street. See all the ways it can improve your
performance at gumout.com.

UMouT,

PERFORMANGE ADDITIVES

801B-0R-002 SCIENCE IN. PERFORMANCE OUT”
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PINPOINT UNWANTED
NOISES WITH SMARTEAR BY

STEELMAN PRO

hen a customer brings in a car with unwanted
noises what do you do? Some techs will use
a screwdriver and put their ear up to it to find
loose bearings. This is unsafe and not the
optimal solution for finding noises. Smart Ear
can pinpoint faulty fuel injectors, hone in on a bearing noise
in an alternator, or find the source of a noise coming from
anywhere in the chassis, just to name a few. There are
some techs that will mistakenly fix a noise that the customer
wasn't complaining about which wastes time and money.

Now there is a high-tech solution for finding and pinpoint-
ing squeaks, noises, and rattles anywhere within a vehicle.
Smart Ear by Steelman PRO is designed to turn your smart
phone or tablet into a state of the art sound detection device.
Simply purchase the Smart Ear hardware, attach your smart
phone or tablet to the Smart Ear hardware, download and
initiate the app, and you are ready to start finding unwanted
noises! With three different versions, Smart Ear Lite, Smart
Ear 1, and Smart Ear 2, the technician can choose which
model fits their needs.

Smart Ear Lite (91925) comes with a sound wand, alumi-
num probe, ear buds, and a dual port connector. This ver-
sion is ideal for the technician wanting to use their smart
device as a stethoscope. Sound output levels are displayed
in digital or analog format and a sound wave graph is also
shown. The aluminum probe attachment can help find
loose bearings or vibrations coming from different compo-
nents under the hood.

Smart Ear 1 (91927) comes with a sound wand, aluminum
probe, one sound sensor clamp, ear buds, a dual port con-
nector, and a dual port dongle. This version is great to use
as a stethoscope, or the technician can use one of the sound
sensor clamps to find noises. The clamp can be used to zero
in on noises that are hard to reach or hear under the hood
or chassis. The Smart Ear 1 app comes with an equalizer so
the user can zero in on specific pitches and frequencies of
noises. Applications include, but aren’t limited to: finding
fuel injector misfires, loose bearings in an AC compressor;
or pinpointing noises in differentials, idler arms, or tie rods.

Smart Ear 2 (91929) comes with a sound wand, aluminum
probe, six sound sensor clamps, Bluetooth wireless head-
phones, a docking station, and a wall charger for the docking
station and headphones. Smart Ear 2 has several features
within the software that enables the user to pinpoint nois-
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es more accurately. The technician can name each clamp
location within the app for ease of reference while testing.
Diagnostic sound events can be recorded and emailed to
other technicians to get a second opinion, or emailed to
the customer to ensure the proper noise is being fixed. An
equalizer within the sound settings can be used to hone in
on specific noises as well.

SmartEar; JS Products Inc.

6445 Montessouri St., Las Vegas, NV 89113
P-800-255-7011

F-775-898-8773

www.steelmanpro.com.

STEELMAN RO
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DIAGNOSING

LOW BRAKE PEDAL

Problem: Low brake pedal
Vehicles affected: All cars and trucks

Condition: Vehicle has had multiple master cyl-
inders replaced

Repair procedure: Here at the Raybestos® brand
Tech Service Line, we talk to hundreds of techni-
cians a day and low pedal issues are one of the top
10 questions daily. A low brake pedal typically is
caused by air in the hydraulics, mechanical failure,
leaks or misadjustments. In the “old days,” the
master cylinder was the first part to be replaced
as it was easy and inexpensive. On today’s cars,
not only are the parts more expensive, but so are
labor hours. Diagnosing the problem quickly and
accurately is more important than ever.

At the Raybestos brand Training Center, we have
been teaching the theory “process of elimination”
for quite some time. It starts out with installing
approved brake hose clamps on all rubber hoses.

Using the proper clamps will not harm the hose.

After installing the clamps, start the vehicle and

apply pedal pressure. If the brake pedal is good,

then everything upstream of the clamps is good.

Now, remove the clamps one at a time to deter-

mine the problem. Look for a bulging brake hose

and leaks. If you determine that air in the system is

the cause, tapping the caliper with a small hammer

will help dislodge the trapped air. If the pedal was

low with the clamps on, the problem is upstream.

Some ABS units have access holes to check for leaking accu-
mulators, but many do not. Rather than guess which part to
replace, try plugging the master cylinder ports with brass
plugs to check the operation. With the plugs installed, start
the vehicle and apply the brake. If the pedal slowly sinks,
the master has internal issues. High hard pedal will usually
confirm a good master cylinder. This is also a good way to
bench bleed a new master before installing.

Every Raybestos brand Professional Grade master cylin-
der goes through rigorous testing before ever getting on the
shelf. Every part manufactured is air tested and only high
quality rubber compounds are used that meet SAE J1153
and J1154 standards.

For more information on bleeding and diagnosing brake
problems, contact the Raybestos brand Tech Service Line
at 800-323-0354.
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Licensed to Brake Parts Inc from Affinia International
Inc., the Raybestos brand has been known as the best in
brakes for over 100 years. With a demonstrated commitment
to research, development and testing, the Raybestos brand
is widely recognized for quality brake components, includ-
ing friction, rotors, drums, calipers and hydraulic products.
The company was the first to introduce Enhanced Hybrid
Technology (EHT™) with its Element3™ brake pads, deliv-
ering the best attributes of ceramic and semi-metallic for
optimal performance, improved pad wear and durability,
and increased stopping power during aggressive braking.
To learn more, visit www.raybestosbrakes.com.

Brake Parts Inc.
4400 Prime Parkway
McHenry, IL 60050
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Braking Control ang

Stopping Power

Copper Compliant To 2025.

INTRODUCING THE WORLD'’S FIRST ENHANCED

HYBRID BRAKE PAD.
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It’s time to forget everything you know about friction

of ceramic and semi-metallic all in one pad. This
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unsurpassed stopping power and vehicle control,

even under the most aggressive braking conditions. Get ready for unprecedented braking control.

Only with Element3.

www.element3eht.com
800-323-0354
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trademark of The Motor and Equipment Manufacturers Association.
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SKF EXPLAINS CORRECT
TORQUING PROCEDURE FOR
FRONT WHEEL HUB UNITS

id you know one of the leading causes of premature
hub failure is improper torquing of the axle nut?
Axle nuts need to be torqued to the correct speci-
fications to ensure the performance and longevity of
the hub. Under torque of an axle nut allows exces-
sive movement, causing uneven loading and excessive wear.
Over torque of the axle nut causes excessive load, which
causes the bearing to overheat (one of the most common
causes for failures).

To guarantee everything is torqued correctly, follow the
manufacturer’s installation procedure. Ignoring these impor-
tant details will reduce the life of components.

Correct torque specifications are available from a number
of sources including SKF’s Torque Specification Guide (Form
#457377). This guide contains torque specifications and pro-
cedures for properly securing all domestic and import wheel
bearing units. Torque specifications can also be found in
SKF's online catalog in the Application listing section.

Torque specifications are designed to set the preload of
the bearing. The preload of the bearing is very important to
the length of time that a bearing will last.

When installing a hub, torquing of the axle nut is the
final procedure and a very critical part of the installation
process. Most drive axle hubs have a center nut that must
be torqued down onto the axle shaft to a specific torque
value. Putting the proper torque on the center nut sets the
preload for the bearing and keeps the bearing form separat-
ing while in operation.

Some hubs come with a new nut in the box. This typically
occurs when a one-time use self-staking nut secures the hub.
In these applications, a new nut must always be used when
installing a hub. Reuse of the old nut could potentially cause
the nut to loosen during vehicle operation.

Remember: Many vehicles require the wheels to be on
the ground for final torquing to OEM specifications. This
assures the proper mating of the split inner rings of the bear-
ing needed to achieve the proper internal clearance.

For specific mounting instructions, refer to the vehicle
manufacturer's service manual for that model.

Interested in additional technical information?
SKF helps technicians stay informed through social media
with the SKF Parts Info Twitter page and YouTube chan-
nel. Follow us on Twitter @skfpartsinfo or subscribe to our
YouTube channel www.skfpartsinfo.tv and access the lat-
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est training and installation videos, technical tips and prod-
uct information 24/7!

Another way to obtain technical information is to book
an SKF training truck at your location. Staffed by ASE
Master-Certified technicians, SKF training trucks consist
of a mobile classroom complete with hands-on training
demos, detailed product cutaways of SKF premium hub
bearings, technical tips, videos and more. They are also
designed to teach you how to educate customers about the
differences between SKF products and competitor compo-
nents. Contact your local SKF representative for details.

For more information about SKF, contact your local SKF
representative, visit www.vsm.skf.com, call 800-882-0008
or visit the SKF e-catalog at www.SKFpartsinfo.com.

SKF

890 North State Street
Suite 200

Elgin, IL 60123
www.skf.com

ADVERTISEMENT



Knowledge In.

SKF is committed to manufacturing premium
wheel hub bearings that you can install with
absolute confidence, knowing that they typically
last 3-4 times as long as value grade hubs.

So we put over a century of bearing knowledge Hub Unit
and manufacturing experience into
every wheel hub bearing we make.

Knowledge out.

We're also committed to supporting the technicians who install

our products. So our SKF training trucks — mobile classrooms
staffed by ASE Master-Certified technicians — are on the road every
day, in every part of the country. Providing engineering knowledge.
Sharing technical tips. And equipping you with the knowledge you
need to sell the benefits of OE quality fit, form and function.

Protect your reputation — and your customers. Learn more at
www.vsm.skf.com or join the discussion at the sites below.

You[T) www.skfpartsinfo.tv W @skfpartsinfo
Visit us at AAPEX Booth #4650!
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CUTTING DOWN HEAT
WITH TECHSMART

e Ford 6.0L Power Stroke engine is one of the
most popular and contro-
versial diesel engines
of the past cou-
ple decades.

Ford partnered with
International to
produce the engine
for model years 2010-
03 for various F Series
pickups, E Series vans,
Excursions and a number
of International medium-duty
applications. While the engine
was packed with power and
torque, it is also known for having
its share of electrical and mechani-
cal gremlins.

The fuel system on 6.0L engines uti-
lizes a HEUI or hydraulic electronic unit
injection injector coupled with a high pressure oil
pump to generate injection pressures of over 26,000 PSI.
Each injector has two 48-volt 20-amp solenoids that con-
trol the spool valve position within the injector to regulate
the duration and timing of the fuel injection. Each solenoid
requires a consistent 48v supplied to it by the Fuel Injection
Control Module, commonly known as the FICM. When volt-
age drops or the FICM begins to malfunction, the solenoids
cannot regulate the spool valve position properly, caus-
ing hard starting, reduced engine power, a rough running
engine, excessive exhaust smoke and/or stalling.

Often, when injectors are replaced, the original FICM is
overlooked. The previous faulty injectors may have damaged
the FICM. If the FICM is no longer supplying 48 volts, it
may cause a repeat failure to the new injectors. It is sug-
gested that you replace the FICM when replacing a full set
of injectors. Originally the only option for this repair was to
purchase a new FICM from the dealer that required a re-
flash. Recently, there have been additional options such as
the half shell, but you're stilling buying more than you need.
TechSmart® by SMP now offers a drop-in replacement power
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board that can be installed
on any 6.0L FICM and
does not require a
re-flash. Their field
driven solution
is to supply you
with the just
the part that
failed. This
significantly
cuts down on
the repair cost
over replacing the
entire unit or half shell.
The 48-volt TechSmart R76001
power board features a completely re-
engineered circuit board layout with custom
electronics to manage the excessive heat caused by
normal engine operations. It features gold-plated contacts
for greater energy transfer, built in load dump protection
to prevent the board from shorting out if there is a voltage
spike and custom power coils with built in venting, all of
which was designed and assembled at SMP’s advanced
electronics facility in Orlando, Florida.

SMP’s engineers took the leading competitor's FICM
power board and compared it to the TechSmart R76001
under a FLIR (infrared) camera to see how the board would
hold up on cold start. After one minute of load, the criti-
cal time when electronics rapidly heat up, the TechSmart
unit was still blue-green on the FLIR camera, indicating the
redesigned circuit board and high quality components are
doing their job of cutting down on heat. The resistors on
the competitors unit are glowing bright red, which means
the excessive heat is building up due to poor circuit design,
potentially causing long term damage.

Each redesigned TechSmart unit comes with simple
instructions in the box to replace just the malfunctioning
power board. The TechSmart R76001 FICM power board
truly takes a known problem and comes up with a clever,
well-designed and cost-effective “Made in the USA" solution.

www.techsmartparts.com

ADVERTISEMENT



If it’s not a perfect clone, who knows
how it will perform?

With over 98% coverage and clone-able TPMS sensors
that match or outperform OE, Standard® is the perfect
TPMS solution for you and your customers.

Clone-able STANDARD®

STANDARD TP

S E NS O R S

The right match...every time.

Product names, logos, brands, vehicle makes/models and other trademarks featured or referred to are the property of
their respective trademark holders. These trademark holders are not affiliated with Standard Motor Products, Inc., or our
products. Total vehicle coverage is based on registered vehicle population in the United States as reported by Experian. standardbrand.com
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FIND AND FIX THOSE HIDDEN
PROBLEMS FASTER

hen that tricky vehicle rolls into your bay,

sometimes it can feel like a game of hide and

seek. The problem is hiding and you must seek

out the right diagnosis and solution. Wouldn't

it be nice to have a few clues to get you going
in the right direction?

What if you knew the top 10 most common component
failures, diagnostic trouble codes (DTCs), symptoms and
lookups for that challenging vehicle — before you even begin
your diagnostic process? Unless the vehicle is a really unique
case, chances are very good that something in those lists
will ring a bell and give you a jumpstart toward the correct
diagnosis and solution.

These “Top 10" lists are the latest enhancement to the
exclusive 1Search™ technology in ProDemand® that brings
together complete OEM repair data with the expert-based
knowledge in SureTrack®. SureTrack is powered by millions
of actual repair orders that add valuable real-world insight
to the diagnostic process. So technicians can quickly get a
full picture of the most likely issues with the vehicle and
complete the repair more accurately and efficiently.

In three simple steps, ProDemand guides the technician
to a likely cause of the vehicle issue. Here's how it works:

1. Select your vehicle including year, make, model and
engine. Before you've even typed in your search item,
1Search immediately delivers a dashboard with the top com-
ponent failures, codes and symptoms, along with the most
common lookups that technicians enter for that vehicle.

2. Review the lists and click any items that seem applica-
ble (in many cases you will find the correct solution without
even having to use the search bar).

3. The results page delivers a link to the related OEM
information and a list of SureTrack Real Fixes that have
solved the specific issue for other technicians. Alongside the
Real Fixes you can see the number of times the vehicle has
been repaired correctly as a result of using that fix.

Let’s take a closer look, using a 1998 Chevrolet Malibu
with a 3.1 liter engine as an example (see the graphic). Once
you have selected the vehicle, you see that disc brake pad
is the most commonly replaced part on this car (for 7,274
repairs), followed by brake rotor, engine water pump and
battery. If none of those seem like a fit, you can also see the
most common symptoms (“Engine Does Not Start” is num-
ber one based on 1,132 repairs) and the most common codes
(P0300 is number one based on 285 repairs).
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In our example we'll assume that you have a P0300 code
and click that item on the DTC list. You now can select
OEM repair information including descriptions and proce-
dures, or Real Fixes with titles like, “Replaced Spark Plugs,”
“Replaced Fuel Injector,” and “Replaced Fuel Filter.” Select
any of those and this is where SureTrack delivers insight
from thousands of professional technicians, including:

= Detailed parts replacement records

= Repair timesavers and tips

= Guided component tests with connector views

= Extensive waveform & PID graph library

= Interactive community of professional technicians

With that information right at hand, you can confirm the
diagnosis, complete the repair and get the vehicle back on
the road for your customer. Having visibility to the most
common problems and lookups for the vehicle from the very
beginning enabled you to get to the solution quickly, with-
out even having to search. No more hide and seek — now
it's all about finding the answers in the most efficient and
accurate way possible.

For more information, visit www.mitchelll.com.

In your shop, at your side

ADVERTISEMENT
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TOYOTA PRIUS AND HYBRID
DRIVE SYSTEMS TRAINING

ORLDPAC Training Institute (WTI) has developed

a highly regarded Toyota Prius and Hybrid Drive

Systems class for skilled technicians and forward-

thinking independent repair shop owners seek-

ing to expand service offerings to include hybrid
vehicle technology.

Benefits of offering hybrid vehicle service include increased
ROs and profits associated with a growing population of
hybrid vehicles, differentiation from competitors, and an
overall increase in positive customer perception as a result
of differentiating the business as a high-technology vehicle
repair solution.

WTI's Toyota
Prius and Hybrid
Drive Systems class

Over 1.5 million Toyota Prius
Hybrids sold in the USAl .13 Sovenehs:

mmmmmmm equips attendees
with the knowledge and know-how to service the Toyota
Prius as well as hybrid models such as the Nissan Altima
and Ford Focus since these vehicles are manufactured using
licensed Toyota hybrid technology. Attendees also obtain
elaborate materials and hands-on guidance to ensure skills
learned in the classroom can immediately be put into practice
back at the shop.

For example, attendees learn how crank no-start problems
can be challenging when dealing with a hybrid vehicle’'s high-
voltage (HV) battery because the electrical system is com-
pletely different than non-hybrid vehicles. This makes trouble-
shooting a challenge. It is not uncommon to be doing routine
maintenance on a Generation 1 Prius (2001-2003) only to end
up with an engine that cranks but will not start. Something as
simple as overfilling the crankcase with engine oil can cause a
no-start situation because they only hold 3.9 quarts of oil; four
is too much. Or when changing the air filter, a small piece of

TOP.'CS COVERED
Serial-parallel hybrid drive operation and diagnosis

* HV battery & inverter diagnostics and service procedures

* Inverfer and transaxle cooling systern service and
common issues

* High-Voltage Electronic AC system operafion

* Flectronic power Steering (EPS} common issues

* Electronic Confrolled Regenerative Braking System

« Transaxle operation and service procedures

* Engine operation - Atkinson cycle and fuel delivery
strategles

e Zero leak standard - EVAP system operation and
diagnostics

* (Gen 1, Gen 2, and Gen 3 overview of changes and
features-Common Issues, diagnostics, and repalr
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debris can eas-
ily get lodged
over the mass
air flow (MAF)
sensor and
keep the engine
from running.
As well, dirty
throttle bodies
are common due to the variable valve timing engine design.
Any of these scenarios on a Gen I Prius may result in codes
P3190, P3191 and P3101. These codes let you know the engine
cranked but did not start. Unfortunately, because of the inter-
dependent relationship of these codes, using standard trouble-
shooting techniques to isolate the problem may compromise
your ability to do so

The problem is that the engine cranks using the electric
motor called MG1 and the HV battery. It spins more than 800
to 1200 rpms for several seconds and it is difficult to tell the
difference between the engine cranking and the engine idling.
Once the codes are set you cannot crank the engine again until
the HV computer is cleared. Then, depending on the battery
condition, you may only get a few cranks before it sets a low
State of Charge condition code and disables the HV system all
together. If the HV battery gets low, you are dead in the water
with no foreseeable way to recharge — meaning misdiagnos-
ing the vehicle can quickly become be an expensive and timely
proposition.

The majority of major
issues that can arise when
dealing with these codes
can be avoided by following
a few simple steps. When
diagnosing this problem,
check the oil level and drain some out if questionable, clean the
throttle plate if dirty, clean the MAF sensor element, and check
the codes and freeze-frame data in the HV ECU for the P3101.

All WORLDPAC Training Institute (WTI) classes are cre-
ated explicitly for the independent shop and are designed
and taught by experienced professional automotive instruc-
tors. Learn more about the WTI, as well as Toyota Prius
and Hybrid Drive System class dates and locations at
www.worldpac.com/wti-prius.
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WORLDPAC Inc.
37137 Hickory St.

Newark, CA 94560-5522
800-888-9982 ext. 5470
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ENGINE TREATMENT

Gumout Multi-System Tune-Up is the most advanced engine treatment technology available today, the company
says. The versatile treatment is the only multi-system additive that can treat the complete fuel system in any engine
type. Designed for today’s engines, it is formulated with a special blend of premium cleaning agents, anti-oxidants
and corrosion inhibitors that can be used in the fuel tank, crank case or directly in the fuel rail. This powerful new
treatment is proven in ASTM test to improve performance when used in gasoline, diesel, biodiesel, E85 and motor oil.

For more information, visit
www.rainx.com. T\ Global Brands/Rain-X

DIESEL FUEL PREP AND ENGINE OIL TREATMENT

The Penray Companies, Inc. has introduced two new products that will help owners of diesel-pow-
ered cars and light trucks optimize the performance and economy of their vehicles — Penray Plus
Diesel Fuel Prep and Penray Plus Engine QOil Treatment. Penray Plus Diesel Fuel Prep is a technology
Penray originally developed for heavy-duty diesel engines. This diesel fuel treatment is engineered
to keep fuel systems free of deposits and contaminants that can compromise the performance of
fuel injectors and other fuel system components, all of which are manufactured to extremely tight
tolerances for diesel applications. Keeping injectors clean will minimize plugging of diesel particulate
filters (DPF), thus extending the life of the emissions control system. Another key feature of this new
Fuel Prep is the ability to significantly raise the cetane rating of the fuel. Higher cetane numbers
accelerate the combustion process to guarantee that the fuel burns where and when it is supposed
to for maximum power and efficiency. In today’s modern electronic fuel injection systems, combus-
tion timing is more critical than ever. The new Penray Plus Diesel Fuel Prep helps to reduce main-
tenance costs and maintain efficiency by keeping the system clean and ensuring that consistent
power and performance are preserved, according to the manufacturer.

For more information, visit
www.penray.com Penray

OIL FOR BMW

LIQUI MOLY has introduced a new type of oil especially for BMW. The Special Tec LL 5W-30 was
developed especially for models requiring oil complying to the BMW Longlife-01 standard, including the
newer M-class. Special Tec LL 5W-30 has been officially approved by BMW. It is distinguished by even
better lubricating properties. This saves fuel and increases engine life. This fully synthetic oil satisfies
the specifications for the M-class. It does not carry a BMW approval because automobile manufac-
turers have not issued approvals for oils in the 60 viscosity class for some time, the company notes.
Nevertheless it is still the right oil for many high performance engines such as those in the old M-class.

For more information, visit
www.liqui-moly.de. LIGUI MOLY

MICRO ELECTRIC ETHANOL FUEL PUMP

Mr. Gasket made available its new Micro Electric Ethanol Fuel Pump. The new Micro Electric
Ethanol Fuel Pump is compatible for use with E85 fuel, ethanol and methanol. Its self-priming pump
and simple two-wire design are lightweight and ideal for carbureted vehicles needing consistent
and reliable fuel pressure regardless of the type of driving, according to the maker. The new 12E
pump also is good for transferring fuel between tanks. This pump is rated to flow 35 gallons per
hour at 4-7 PSI, and is compatible with all 12-volt negative ground systems.

For more information, visit
www.accel-ignition.com. Accel/Prestolite/Mallory/Mr. Gasket
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LOW PROFILE SERIES FANS
A variety of Champion Low
Profile Series fans are avail-
able from MARADYNE High
Performance Fans for Jeeps
owners to increase engine
cooling capability, horse-
power and A/C cooling at
idle. Available in 7-inch to
16-inch fan sizes — all with
a depth of 3.19 inches or
less — the Champion Series
offers a low profile, push-
pull fan in a quiet, reversible
S-blade design that eliminates vibration contact and increases
airflow, the company says. The fans feature sealed motors that
are IP68-certified dustproof and waterproof. MARADYNE fans
are made from all glass-filled nylon construction and feature con-
centric rings that prevent the blades from flexing as they achieve
maximum rpm. They are dynamically balanced at the factory

for smooth running, less noise and having a long motor life. The
Champion Low Profile Series 16-inch fan (part No. M162K) is the
company’s most popular fan option, featuring a 225 watt heavy
duty motor that delivers 2,170 cubic feet per minute (CFM) with an
amp draw of 18.0.

www.maradyne.com
Maradyne High Performance Fans

REPLACEMENT BULBS

PIAA Corporation has broadened its line of
advanced-technology Night-Tech replace- ;
ment bulbs with the addition of 9007 and H13 f
bulbs to its already comprehensive offerings
of bulbs using this technology. These new
SAE/DOT-compliant 9007 and H13 halogen
bulbs fit a wide variety of domestic and
import vehicles, so now even more motorists
will get to enjoy the enhanced visibility pro-
vided by Night-Tech science, the company
states. The advanced technology behind
PIAA Night-Tech bulbs includes special mate-
rials and manufacturing, giving these bulbs
the ability to provide up to 90 percent more
light than conventional bulbs. This translates into an increase in
illumination range of as much as a hundred feet/35 meters com-
pared with conventional bulbs. And new-generation manufactur-
ing and QC processes make Night-Tech bulbs more durable and
longer-lasting than other designs.

www.piaa.com
PIAA-USA Corporation

REAR

SUSPENSION

2014 Ram ProMaster owners
now have an easy-to-install
option for enhancing the
vehicle’s rear suspension.
SuperSprings International has
developed a new SumoSprings

Solo “airless airbag” application designed specifically for the popu-
lar cargo van. The SumoSprings Solo is a one-piece unit composed
of a proprietary microcellular urethane that fills the gap left by a
short factory bump stop. SumoSprings improve ride, reduce side-
to-side body roll and eliminate sudden bottoming out, the company
reports. They offer a progressive spring rate that provides full sup-
port when needed, while also engaging smoothly. SumoSprings
can be installed in-house with standard tools.

WWW.Supersprings.com
SuperSprings International

WATER PUMP PLIERS

KNIPEX Tools LP adds the Alligator XL (No. 88 01 400) to its
Alligator water pump pliers family. The new, larger size pliers
offers the performance and comfort of water pump pliers, while
being lighter in weight and having a greater gripping capacity than
comparable pipe wrenches, the manufacturer says. The 16-inch
Alligator XL is distinguished by a forged box-joint design for very
high stability, providing a true top and bottom grip that makes for
quick and comfortable use. The Alligator XL self-locks on pipes
and nuts, providing for no slipping off the work piece and requir-
ing low hand force. The Alligator XL has a thin head and joint area
making it great to fit into tight, hard-to-reach places. Gripping
surfaces, designed to grip all shapes of work pieces, with special,
hardened teeth of approximately 61 Rockwell hardness, contribute
to the tremendous gripping ability of the Alligator XL pliers and
minimize wear on both the pliers and the work piece.

www.knipex-tools.com
Knipex Tools

FULLY RUGGED
NOTEBOOK

GammaTech debuts its latest fully
rugged notebook, the DURABOOK
R8300, for mobile professionals who
are looking for a cost-effective comput-
ing solution. Built rugged for harsh and
demanding outdoor applications, the
DURABOOK R8300 exceeds or meets
the most difficult environmental speci-
fications, which include MIL-STD 810G for shock, drop, vibration
and temperature, IP65 for water and dust resistance, MIL-STD 461F,
ANSI/ISA 12.12.01 and ATEX Zone 2 for operation in hazardous
locations. The company says the DURABOOK R8300 comes with
enriched features such as a large 13.3-inch TFT touch screen LCD
display to allow direct-sunlight readability, an Intel third generation
i-Core LV/ULV CPU i-Core i7-3555LE or i-Core i5-3437U mobile
processor which provides optimum power consumption, weight and
performance, Intel QM77 Express Chipset, Intel AMT8.0, Intel Rapid
Storage Technology with RAID support, Intel Smart Response
Technology and Intel Anti-Theft Technology.

www.gammatechusa.com
GammaTech Computer Corp.
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FOR IMMEDIATE INFORMATION ON ANY OF THE PRODUCTS

ON THESE PAGES, GO TO

THE PLATINUM
NAPA FILTER

NAPA's Platinum filter offers tech-
nology for the latest advancements
in synthetic oil and performance

oil filters. Featuring a host of oil
filter innovations, including wire-
reinforced, fully synthetic media,
ultra-durable hydrogenated nitrile
compound antidrain back valve
(where applicable), this oil filter
provides the ultimate protection in
the NAPA family of oil filters. Visit www.napafilters.com for more
information.

NAPA

POWERFUL ENHANCEMENTS TO HUNTER’S
POPULAR TC3700 TIRE
CHANGER

Hunter’s new generation TC3700 tire
changer now features a polymer mount/
demount head that resists damage to
rims. The new mount/demount head
also locks vertically for increased wheel
face protection. The TC3700 features an
exclusive bead roller system that per-
forms all bead loosening from an upright
position. The enhanced TC3700 is great
for wide and heavy tires, and improves performance on plastic
clad and raised spoke wheels.

Hunter Engineering

AUTOMATIC LEVERLESS
TIRE CHANGER
The new R80DTXF tire changer
features an automatic bead lifter,
variable speed turntable and
bilateral bead loosener with direct
hand-operated controls. It also
offers a traveling drop-center
tool, top bead assist rollers, dual
lower bead lifting discs and a
nylon non-marring wheel restraint
device. A 31-inch capacity turntable with adjustable hardened-
steel RimGuard wheel clamps helps shops broaden their service
range. Visit www.rangerproducts.com for details.

Ranger Products, a division of BendPak Inc.

~ 4

TRICO SENTRY HYBRID WIPER BLADE

Designed for Maximum Visibility Engineered with Dual-Shield
hybrid technology, the TRICO Sentry wiper blade includes
a spring steel-beam structure for better windshield pres-
sure and the side-mount design provides a lower profile for
improved windlift. Available in lengths from 14 to 28 inches,
TRICO Sentry is equipped with the SWIFT easy-connect sys-
tem for quick installation. For additional information, please
visit www.tricoproducts.com/sentry.

TRICO

N
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AUTOMOTIVE PRODUCTS GUIDE

TOUGHONE
ABSORBENT GLASS
MAT BATTERIES
ToughOne Absorbent i
Glass Mat (AGM) batteries,
available exclusively from
Advance Professional, pro-
vide superior performance
in vehicles with multiple
electronic devices, and
deliver up to 70 percent
better electrical flow and twice the battery life of a standard bat-
tery. For more information and the latest promotions on ToughOne
products, call your local Advance delivery location.

Advance Auto Parts Professional

WORLDPAC ‘sz,

Touehiine
:);. PLATINUM-AGM

WORLD BRAKE
RESOURCES (WBR)
WORLD BRAKE
RESOURCES (WBR) is a
complete braking solution for
Asian, domestic and European vehicles. Products include WBR
brake rotors with Run True™ Technology, WBR Dual-Technology
100 percent copper free metallic brake pads with high heat formu-
lation, WBR Dual-Technology ceramic brake pads with low noise
and low dust formulation, WBR complete disc brake hardware

kits and WBR Premium and Premium OptiSelect calipers remanu-
factured to match exact OE specifications. WBR products offer
professional quality with proven performance and are available
exclusively at WORLDPAC. www.wbrautoparts.com

WORLDPAC
COMPLETE BRAKE —
OFFERING [ &
Magneti Marelli Offered by Mopar yw e
all-in-one brake pad kits come y——

complete with stainless steel
hardware for easier installation

and less vehicle downtime, while
making brakes quiet and extending
their lifetime by reducing prema-
ture wear-out due to worn caliper
hardware. Available in semi-metallic and ceramic formulas, these
brakes provide excellent stopping power and superior braking
performance, and are compatible with all major makes excluding
Chrysler Group vehicles.

Magneti Marelli

WALKER PRODUCTS HAS ADVANCEMENT IN
ENGINE MANAGEMENT SENSORS

A full service kit from e

Walker Exhaust con- Problem:

tains not only the base
sensor, but also pro-
vides the technician
and DIY’er with the mating connector and pigtail including the butt
splices and heatshrink to ensure a watertight connection. We are
initially offering 238 SKUs in the following key product categories:
throttle position sensor, intake air temperature sensor, engine
coolant temperature sensor, idle air control motor, manifold abso-
lute pressure sensor, camshaft/crankshaft position sensor and
vehicle speed sensors.

Walker Exhaust
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CYLINDER HEADS

MANUFACTURING COMPANY % E % I

800.443.7730 ° Pittsburgh, PA

New and Remanuf:z;ured

Over 200 Part Numbers
. & Available

&8 Cast Iron ;
~#8 or
w2 Aluminum
WHOLESALE PRICED HEAD GASKET SETS

Check Out a Sample of Our Pricing!
= o

BMW GM HYUNDAI

2.8 3281/5281 ... $865.00 2.2 ECOTEC DOHC.......$445.00 2.0/2.4 DOKC ............. $445.00
CHRYSLER 3.4V-6 OHV .o $157.00 Kip

2.4 DOHC.oo s $315,00 43 V-6 OHVVORTEC....$170.00 1 /1 8/5 0 DOKC .......$445.00

) 4.8/5.3V-8 OHV..........$220.00
SV MAGNUM.......S170.00 7 5 o yogTec 50009 TOYOTA

5.2/5.9V-8 MAGNUM... $195.00 Seep 2.2 CAMRY .o $340.00
FORD JEEP

2DOWHC $200.00 37V-BSOHC........... $340.00 YW

T 517500 40 STRAIGHT 6 LATE ..$315,00 18 TURBO DOKC...... $685.00
L 0V-6 OHY $195.00 47V-BSOHC........... $315.00 FACTORY

4.6/5.4 SOHC $315.00 DIRECT PRICING

CALL 800-443-7730 TODAY!

EXHAUST & INTAKE
MANIFOLDS

49 State direct replacement manifold converter

s »

: TEVENS

Specialty Engine Parts

We also stock
@ Oil Pans
@ Timing Covers
@ Harmonic Bala

ADVERTISE TODAY!

¥ MARKETPLACE

PARTS & ACCESSORIES

luKbo’s

MAJESTIC

All turbocharger brands rebuilt and sold

Call 800-297-3626. 1000 S. Wildwood Suite # 10
Irving TX, 75060
ONE DAY SERVICE IN MOST CASES

email: turbomike39@netzero.com

www.dallasturbo.com

POSITIONS AVAILABLE

Looking for Tech’s Resumes?
16,000 + Tech’s Resumes Online
looking for a job?

1000 + Automotive jobs Online
www.ACTAutoStaffing.com
800-489-0536

-
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for Web Exclusives and
Advertising Opportunities
Go to our Websites

Www.searchautoparts.com

':lk" SEARCHAUTOPARTS.COM 133



MARKETPLACE

www.TimsTurbos.com & {11 H

TimTurbos@aol.com 703-241-7411

TURBOCHARGER REBUILDING
Performance Turbosg®a

Gas & Diesel
On-Line

PRODUCTS & SERVICES

Stop Paying Part Store Prices

ll Sherco Auto & Marine Supply
800-548-6229
Cable Ties Made in USA - Priced per 100 pack
87 $2.95* 117 $4.75 * 14” HD $9.26
USA Primary Wire 100 ft 14 ga $18.95, 16ga $13.95
100 Butt Connectors, 16-14ga $4.25 * Red 22-18ga $3.50
U.S.A Heat Shrink Butts $29.95 /100 Blue or Red
Lowest Pricing on Wiring Supplies, Bulbs, Fuses, Etc
Call for Catalog or Order @ http://www.autosupply.ws

Repeating

I — .
E'Ebmplete!nvoiceSoluhons
an ad

% SUMMIT ORDERING SYSTEMS
||Sl:loice Solutiolls_l‘ﬂli
l\ummolive, service
or Repair

it will be

seen and
remembered!

Work Orders, Inventory,
Multi-locations and more
XX
Get Your FREE TRIAL Now
800-442-4457
www.cis4000.com

e have one of the largest MARKETPLACE
sections’in the industry. With our online
opportunities, we open up unlimited potential.
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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.

MARKETPLAGE OFFER
YOU AN EXCELLENT
RETURN ON INVESTMENT!

Call Keith Havemann at
Ph: 310-857-7634
Fax 310-943-1465 or
E-mail: khavemann@advanstar.com




¥ MARKETPLACE

TOOLS & EQUIPMENT

Universal + Fully Adjustable Bearing, Race & Seal Driver = ALL-IN-ONE!

FEATURES & BENEFITS:

\

vFits 18.5~89mm (0.72"~3.50") L.D. ¥
v'Press 40mm (1.5”) Deep. 5\1'660""0 \/
v'Weighs UNDER 2Lbs. o et
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(«\“\ 4»‘10‘ e STEEL
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ALLOY ¢ o qoﬁ

FULLY OPENED
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LOCK BOLT HOLDS i )?)
JAWS DIMENSION i

FULLY CLOSED

P,
e

S X . Enough
» & Said!

Oliver Sir Design - 2008

Ask Your Tool Dealer!

1-800-845-4542

Or call to find a dealer near you!

www.sirtools.com ¢ sales@sirtools.com
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[THE TRAINER]

AIR FILTER SERVICE

WHEN WAS THE LAST TIME YOU CHECKED YOUR GUSTOMERS’ CRITICAL FILTERS?

BY PETE MEIER

Technical Editor

Back in the days of carbureted
engines, it was fairly easy to tell when
an air filter needed to be replaced.
Clogged filters acted just like the man-
ual choke plate, enriching the air/fuel
mixture and eventually fouling spark
plugs. Checking them routinely was
easy, too, considering that tune-ups
typically were spaced at 15,000-mile
intervals and we had to remove the air
cleaner assembly to access the carbu-
retor adjustments.

While the impact of restricted air-
flow might not be as great as it was
in those “good old days,” the air filter
is still a critical part of the air induc-
tion system. Restricted air filters still
can lead to fuel trim shifts that might
break the failure limits and result in
Diagnostic Trouble Codes (DTCs).
Worn filtration media might break off
and enter the engine, contaminating
the Mass Air Flow sensor or worse.
Damaged seals can allow destruc-
tive contaminants into the engine and
accelerate wear on the piston and
cylinder walls, and those same con-
taminants also can make their way
down into the oil supply, turning it into
an abrasive cleanser that will dam-
age bearing surfaces and internal
components.

Knowing when to recommend
replacement is an uncomplicated task.
If the filter design allows you to spread

Having success with
today’s TPMS

MotorAge.com/oct14trainer

N

K

A picture is worth a
thousand words

MotorAge.com/sep14trainer

the elements and inspect for debris
build-up, a simple visual inspection will
tell you all you need to know. Many
techs use the “floor drop” method to
judge the air filter's health. Look for
dirt to be visible on the floor when
the filter is dropped from waist height,
and even if the filter looks new, recom-
mend replacement. Mileage intervals
also typically are listed in the owner’s
manual and can be used to recommend
replacement to your customer. If they
live in a dustier environment or travel a
lot on dirt roads, use the severe mile-
age/time recommendations for replace-
ment (and any other services that are
outlined by the maintenance schedule).

The Trainer is our monthly how-to
video, providing technical information

MotorAge.com/nov14trainer

for all levels of technicians. If you have
a topic you'd like us to address in The
Trainer, send an email to Pete Meier at
pmeier@advanstar.com. I

scit 11 B )))
[=] £1=: =]

Scan this QR Code to watch this
video on your smartphone. Or visit
MotorAge.com/nov14trainer

GET A FREE SCAN TOOL APP AT:
WWW.SCANLIFE.COM

\WATCH THE HOW2 VIDEO NOW

*
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your senses

Diagnostics and

MotorAge.com/aug14trainer

Finding the miss in
spark plugs
MotorAge.com/jul14trainer



Our normal is
cold starts at 40 below.

For over 40 years, we've poured the energy and science into
Mobil 1™ synthetic motor oil to keep your engine running like
new. We've tested it in some of the most extreme conditions you
could encounter — to help protect engines in temperatures as low
as -40° Fahrenheit. Because our normal is anything but. Learn
more about our product development at mobil1.us/ournormal

Mobil il

Copyright © 2014 Exxon Mobil Corporation. All rights reserved. All trademarks used herein are trademarks Pe I_fo rmance by EXO“ Mobil

or registered trademarks of Exxon Mobil Corporation or one of its subsidiaries unless otherwise noted.



Independent Import & Domestic Professional Service Centers

. WORLDPAC ===

Wholesale Distributor of Original Equment Automotive Parts
ﬁ'{;;?n};;;;;;fv;];;;;{o?;'"['}'lal‘a;ai'n;; """"""
v' 100+ Locations | v Local Delivery Fleet
l
[

v' Industry Leading eCatalog v North American Distribution
v Knowledgeable Sales Team v WORLDPAC Training Institute
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